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Foreword

Nine years have passed since the last catalogue of high energy accelerators was

distributed at the 11th International Conference on High Energy Accelerators in 1980,

held at CERN. Since many new accelerators have been completed during these years and

some new ones are under construction or in planning at present, the Organizing

Committee of the 14th International Conference on High Energy Accelerators has decided

to compile a new catalogue with up-to-date information.

This catalogue contains the parameters and status of high energy accelerators and

storage rings with the energy higher than 1 GeVor 1 GeV/n together with their injectors.

An exception has been made for the accelerators for meson factories and ISIS at

Rutherford Appleton Laboratory. One difference between-the previous catalogue and the

present one is that we include storage rings used as synchrotron radiation sources. The

other change from the last catalogue is that we have created a new heading "Heavy Ion

Accelerators" and "Linear Collider".

We would like to express our thanks to all those who took time to complete data

sheets. We also acknowledge with thanks Professor H. Nakayama for his careful proof

reading, Ms. C. Tanaka for her assistance in organizing this catalogue and Ms. S.

Shimazaki for her typing the manuscripts.

Shin-ichi Kurokawa

Compiler of the Catalogue

August, 1989

After the workshop we received some data-sheets the contents of which were not

included in the catalogue distributed at the Conference; therefore, we have decided to

revise the catalogue. Some small corrections were made at the same time.

Shin-ichi Kurokawa

October, 1989



LIST OF HIGH ENERGY ACCELERATORS

I. Proton Synchrotrons and their Injectors

Canada, TRIUMF, Vancouver, 30 GeV PS ; KAON Factory Driver Synchrotron

CERN, Geneva, 450 GeV PS; SPS

CERN, Geneva, 28 GeV PS; CPS

CERN, Geneva, 1.0 GeV Booster; PSB

CERN, Geneva, 50 MeV Proton (Ion) Linac I

CERN, Geneva, 50 MeV Proton Linac II

CERN, Geneva, 2.7 GeV Antiproton Accumulator; AA

CERN, Geneva, 2.8 GeV Antiproton Collector; AC

CERN, Geneva, 5-1200 MeV Low Energy Antiproton Ring; LEAR

France, CEN, Saclay, 3 GeV PS; SATURNE

France, CEN, Saclay, 47 MeV PS; MlMAS

France, CEN, Saclay, 20 MeV Linac

Japan, KEK, Tsukuba, 12 GeV PS; KEK PS

Japan, KEK, Tsukuba, 0.5 GeV Booster

Japan, KEK, Tsukuba, 40 MeV Linac

UK, Rutherford Appleton Laboratory, Chilton, 800 MeV PS; ISIS

UK, Rutherford Appleton Laboratory, Chilton, 70 MeV; ISIS Injector Linac

USA, BNL, Upton, 33 Ge V PS; AGS

USA, BNL, Upton, 1.5 GeV Booster

USA, BNL, Upton, 200 Me V Linac

USA, Fennilab, Batavia, 800--1000 GeV PS; Tevatron

USA, Fennilab, Batavia, 150 GeV PS; Main Ring

USA, Fermilab, Batavia, 8-tO GeV Booster

USA, Fennilab, Batavia, 8 GeV Antiproton Accumulator

USA, Fermilab, Batavia, 8 GeV Debuncher

USA, Fennilab, Batavia, 200 MeV Linac

USSR, IHEP, Serpukhov, 76 GeV PS

USSR, llIEP, Serpukhov, 1.5 GeV Fast Cycling Booster Synchrotron

USSR, llIEP, Serpukhov, 100 MeV Linac; 1-100

USSR, lTEP, Moscow, to GeV PS; u-io
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USSR, ITEP, Moscow, 3.5-9.3 GeV/A Proton and Heavy Ion Accelerator Complex

USSR, ITEP, Moscow, 24.6 MeV Linac; 1-2

USSR, ITEP, Moscow, 56 MeV Linac; ISTRA

USSR, nNR, Dubna, 10 GeV PS; Synchrophasotron

USSR, JINR, Dubna, 20 MeV Linac; LU-20

31

32

33

96

97

II. Electron Synchrotrons

Germany, (Fed. Rep. of), University of Bonn, 3.5 GeV Electron Stretcher and Accelerator; ELSA 34

Germany, (Fed. Rep. of), University of Bonn, 2.5 GeV 35

Japan, INS, Tokyo, 1.3 GeV; INS-ES 36

USA, Cornell University, Ithaca, 12 GeV 37

USSR, INP, Tomsk, 1.3 GeV ; Syrius 38

USSR, IP, Yerevan, 6 GeV; ARUS 39

III. Electron Linear Accelerators

China, (People's Republic of), IHEP, Beijing, 1.1/1.4 GeV

Japan , KEK, Tsukuba, 2.5 GeV

Korea, POSTECH, Pohang, 2.0 GeV

USA, SURNCEBAF, Newport News, 4 GeV Superconducting Linac

USA, SLAC, Stanford, 50 GeV

USSR, Institute of Physics and Technology, Kharkov, 2 GeV

40

41

42

43

44

99

IV. Accelerators for Meson Factories

Canada, TRIUMF, Vancouver, 520 MeV Cyclotron 45

Switzerland, PSI, Villigen, 590 MeV Ring Cyclotron 46

USA, LANL, Los Alamos, 800 MeV Proton Linear Accelerator; LAMPF 47

USSR, INR, Moscow, 600 MeV Meson Factory Proton Linac 48

V. Heavy Ion Accelerators

CERN, Geneva, 200 GeV/n Synchrotron; SPS 49

France, CEN, Saclay, 1.15 GeV/n Synchrotron; SATURNE 50

Germany, .(Fed. Rep. of), GSI , Darmstadt, 2 GeV/n Heavy Ion Synchrotron; SIS 51

Germany, (Fed. Rep. of), GSI, Darmstadt, 830 MeV/u Experimental Storage Ring; ESR 52

USA~ BNL, Upton, 14.5 GeV/n, Synchrotron; AGS 53

USA, LBL, Berkeley, 2.1 GeV/n, Synchrotron; BEVALAC 54
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USSR, JINR, Dubna, 4.2 GeV/n, Synchrophasotron 98

VI. Colliding Rings

CERN, Geneva, 8 TeV, proton-proton; LHC 55

CERN, Geneva, 315 GeV, proton-antiproton; SppS 56

CERN, Geneva, 20-55 GeV, electron-positron; LEP 57

China, (People's Republic of), lliEP, Beijing, 2.8 GeV, electron-positron; BEPC 58

Germany, (Fed. Rep. of), DESY, Hamburg, 5.6 GeV, electron-positron; DORIS II 59

Germany, (Fed. Rep. of), DESY, Hamburg, 26 GeV x 820 GeV, electron-proton; HERA 60

Germany, (Fed. Rep. of), DESY, Hamburg, 14 GeV ES and 40 GeV PS; PETRA IT 61

Germany, (Fed. Rep. of), DESY, Hamburg, 7.5 GeV Proton Synchrotron; DESY ITI 62

Germany, (Fed. Rep. of), DESY, Hamburg, 7-8 GeV Electron Synchrotron; DESY IT 63

Italy, INFN, Frascati, 1.6 GeV, electron-positron; ADONE 64

Japan, KEK, Tsukuba, 30 GeV, electron-positron; TRISTAN 65

USA, BNL, Upton, 100 GeV/Amu, Relativistic Heavy Ion Collider, RHIC 66

USA, Cornell University, 8 GeV, electron-positron; CESR 67

USA, Fennilab, Batavia, 0.9-1 TeV, proton-antiprotron; Tevatron 68

USA, SLAC, Stanford, 16 GeV, electron-positron; PEP 69

USA, SSC Laboratory, Waxahachie, 20 TeV, proton-proton; SSC 70

USSR, lliEP, Serpukhov, 3 TeV, proton-proton; UNK 71

USSR, INP, Novosibirsk, 6 GeV, electron-positron; VEPP-4M 72

VIT. Linear Collider

USA, SLAC, Stanford, 50 GeV electron-positron; SLC 73

VIIT. Storage Rings for Synchrotron Radiation Sources

China, (People's Republic of), lliEP, Beijing, 1.6-2.8 GeV, electron storage ring; BSRL 74

France, ESRF, Grenoble, 6.0 GeV, electron storage ring 75

France, LURE, Orsay, 1.85 GeV, electron storage ring; DCI 76

Germany, (Fed. Rep. of), DESY/HASY Lab., Hamburg, 5.6 GeV, electron storage ring; DORIS II 77

Italy, INFN, Frascati, 1.5 GeV, electron storage ring; ADONE 78

Italy, SincrotroneTrieste, Trieste 2.0 GeV, electron storage ring; ELETTRA 79

Japan, KEK, Tsukuba, 2.5 GeV, electron storage ring; Photon Factory 80

Japan, KEK, Tsukuba, 5.8-6.5 GeV, electron storage ring; TRISTAN AR 81

Japan, RIKEN-JAERI, 8 GeV, electron storage ring 82
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Korea, POSTECH, Pohang, 2.5 GeV, electron storage ring; PLS 83

Taiwan, (Republic of China), SRRC, Hsinchu, 1.3 GeV, electron storage ring 84

UK, Daresbury, 2.0 GeV, electron storage ring; SRS 85

USA, Cornell University, Ithaca, 5.5 GeV, electron storage ring; CESR/CHESS 86

USA, SLAC/Stanford University, Stanford, 3.7 GeV, electron storage ring; SPEAR/SSRL 87

USA, SLAC/Stanford University, Stanford, 7-15 GeV, electron storage ring; PEP/SSRL 88

USA, SRC, University of Wisconsin-Madison, Stoughton, 1.0 GeV, electron storage ring; Aladdin 89

USA, BNL, Upton, 2.5 GeV, electron storage ring; NSLS X-ray Ring 90

USA, LBL, Berkeley, 1.9 GeV, electron storage ring; ALS 91

USA, ANL, Argonne, 8.0 GeV, electron storage ring; APS 92

USSR, INP, Novosibirsk, 2.0 GeV, electron storage ring; VEPP-3 93

USSR, INP, Novosibirsk, 5.5 GeV, electron storage ring; VEPP-4M 94

USSR, Kurchatov Institute, Moscow, 2.5 GeV, electron storage ring; Siberia-2 95
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Jul y 1989

NAME OF SYNCHROTRON KAON FACTORY DRIVER SYNCHROTRON

INSTITUTION TRIUMF

LOCATION 4004 Wesbrook Mall . Vancouver. B.C . • Can ad a V6T 2A3

PERSON IN CHARGE A. Astbury DATE: -------"---'------DATA SUPPLIED BY M.K. Craddock----------------------------------

HISTORY AND STATUS ACCELERATOR PERFORMANCE

Ma ximum
achieved

2. 4 ns

O. Ii

90 x 90

[0

Normal
(or Goal)

30

6 X 10 13

6 x 10"

ENERGY (GeV)
RESOLUTION 6E1E(%)
REPET. RATE (pulsels)
PULSE WIDTH AT PEAKE
INTERNAL BEAM (part/pulse) --r-::-Tr<........-

(part/s)
EMITTANCE·AT PEAK E

1995
M (Cdn)

ACCELERATOR PARAMETERS

CONSTRUCTION STARTED (date)
FIRST BEAMOBTAINED, or GOAL"T:(dT:a"'<"te"')----;"""""".------
TOTALCOSTOF FACILITY $620
TOTALACCELERATOR STAFF>F~('::"no:cw':"":)~:.:..-.:..:..-~=-------

ANN. OPERAT. BUDGET (Without salaries)
ANN. OPERATING TIME--------- 5900 h

20 MW

8000 m'

(Without sal.)
------- 5000 h

"-'5 GeV/ c
3-30
broadband

0.5 - O. B
O.B - 1.5
1.5 - 2. 5
2. :' - 6 .0
6 .0 -20.0

Momentum range No. of beams Other inform.
10 4 - 0 55 GeV/c 1 1 Elec . Se pa r a to r

___-71__ 2 Elec. Sep arator
___~1__ 2 clec. Separato r
___~1__ 2 E1ec . Separator
___~1__ 3 RF Separator
___-71__ 3 RF Sep arat or

2

v

•p

Particle

SECONDARY BEAMS

EXPERIMENTAL FACILITY

TOTALEXPERIMENTAL AREAS
No. INTERNAL TARGETS - No. EXT. TARGETS 4
No. SEPARATED BEAMS 6 ------
No. BEAMSSERVED AT S...A....M....E""'T"'"IM"""'E---.:6--------
TOTALPOWER USED(AVERAGE) FOR RESEARCH
No. USER GROUPS, in house outside
TOTALRESEARCH STAFF,in house outside
ANN. RESEARCH BUDGET, in house ---r-"''''''''''=-:-:T"<
ANNUALRESEARCH TIME _

14.1B

FIELD INDEX n = Sep. Fn .

Proton
30 GeV

m;TUNNELSECT.(WxH) 7.2 x 5.4 m

Kicker

Magnet System
FOCUSING TYPE AG
FOCUSING ORDER FODO
BETATRON FREQ. VH---r1....3 ""'. 2""'2.------v-v--o-,-:c-::-----

No. MAGNETS (dipole) 96 LENGTH (ea) 5 m
BENDING FIELD at in) 0.167 T; at max 1. 35 T
No. QUADS 128 LENGTH (ea) ----~1.:..;.4i'-"-m
GRAD. at in) . 1. 46 TIm; at max 11 •BT/m
No. SHORTSTRAIGHT SECT 0 LENGTH - m
No. LONG STRAIGHT SECT 2 LENGTH 154 m
RISE TIME 75 ms; FLAT-TOP TIME s
POWERINPUTPEAK. MW; MEAT""N:-:-------:'1"'5--.M=W

Injector
TYPE Booster Synchrotron (50 Hz)
OUTPUT(max) O. 1 mA at 3000 MeV
EMITTANCE" 60 x 60 nmrn-mrad
INJECTION PERIOD 3 us,or 1 turns
INFLECTOR TYPE -,rr-....---- ------=--

General
ACCELERATED PARTICLES
ENERGY ----";..;;.;:;.;:..;;;------------:=,....,..,
RING DIAM. 245 x 399

The KAON Fa ctory will consist of a cha i n of 6
a~cel era t o rs and storage rings:
H cyclotron : 452 MeV cw ( s e e separate entry )
Accumulator: stores beam of 20 ms per i od s
Booster : 50 Hz synchrotron ( 452- 3000 MeV )
Co l l ec t o r : coll ects 5 pulses and inflates E

Driver: 10 Hz synchrotron (3-30 Ge V) L
Extender: Stretcher with bunched/debunched

slow extraction

Other Relevant Parameters. Recent Improvements. etc.
201m

316 LN S.S./96% Alumina
100 x 150 mm
3 x 10- 9 torr

LENGTH(ea) .......::.~

225
to

____'_6_2_5kw; MEAN

Vacuum System
MATERIAL OF VAC.CHAMBER
APERTURE OF VAC. CHAMBER --------;m---:'i"iF-"':::=
AVERAGE PRESSURE

Extraction System
TYPE i) Fast kicker, e.s. & magnetic septa

ii) [Slow extraction from Extender
(i.e . stretcher) ring)

LENGTH OF SPILL I) to 3 liS
ii) to-----,l'"'O'"'O:-::O:-::O~OliS

iii) to IIS

*Emittance = Area x Prat 90% of current (for p-machines)
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NAME OF SYNCHROTRON Super Proton Synchrotron ( SPS)

INSTITUTION CERN
-~=---------------------------------

LOCATION Prevess in (France)

PERSON IN CHARGE B. de Raad DATE: 1. 7 . 89 •
...;;.;....-;;;.;;.....;.;.;;;~-------------------

DATA SUPPLIED BY G. Brianti---:;.:....;::.:.:;=:=-_----------------------------

HISTORY AND STATUS ACCELERATOR PERFORMANCE

t 0.05
0.1
3

Maximum
achieved

450

5011

2
0 . 1

Normal
(or Goal)

400

+ 0 1

Z x lO13
Z x lO12

ENERGY(GeV)
RESOLUTION AElE (%)
REPET. RATE (pulse/s)
PULSEWIDTH AT PEAK E
INTERNAL BEAM (part/pulse) ---'.......,'-""'J.........,....-_

(part/s)
EMIITANCE* AT PEAK EACCELERATOR PARAMETERS

CONSTRUCTION STARTED(date) February 1970
FIRSTBEAM OBTAINED, or GOAL (date)---'M"'a..,y'--"'1.ot..9"'76><-- _
TOTAL COSTOF FACILITY 675 MCW (j D 1970 CW>
TOTAL ACCELERATORSTAFF(now)---,,4,,",0.u.0 ~==c::-:==
ANN . OPERAT. BUDGET _1'-'3I....1:1M....,CH""'E'-- (Wlthout salanes)
ANN. OPERATING TIME 3500 h

Y1 Hyperon Beam
PO, P8 Micro-spo t bm
H 1,H3, H2,H8~~ d

H6 r gge

Xl,X3, X5,X7
test beams

Other inform.

N1 Hide Band Beam
K4
HZ

SECONDARY BEAMS (1989)

Particle Momentum range No , of beams

l! \I <450 <p > - 25 GeV / c 1
Koj I KOs < 4 50 , <p~> - 100 GeV/ c 1
lJ+ < 780 GeV/c 1
l:- - 350 GeVI c 1
Protons 450 GeV/c 2
Hadrons e t <400 GeV/c 4

_--:._"_ +< 250 GeV/c 1
Tert1ary 11 .et < 100 GeV/c 4

450
4 x 3

2 x 1/2

14000
3011

General
ACCELERATEDPARTICLES ....:..P.:.ro::;;t:.;o;.;;n:.::s -."..-.-;
ENERGY GeV
RING DIA":""M;-.-""""Z""Z'"'O"'O,....--"'"'m-; ....TUl'T<"O"N""N"'EL,...,S...E"'CT"'.-,(Wr=X.,..H"')r---;-.......,~- m

Injector
TYPE Proton Synchrotron

OUTPUT(max) 1400 mAat MeV
EMIITANCE* -.:...:..:~'----=n-=m:-::m:-:.mrad

INJECTION PERIOD 2 x n.5 115, or turns
INFLECTORTYPE Fast Kicker

EXPERIMENTAL FACILITY

20

TOTAL EXPERIMENTAL AREAS 4 - 32 ' 000 m2 m'
No. INTERNAL TARGETS 0 No. EXT. TARGETS_..-=-10'-- _
NO.SEPARATEDBEAMS e, Il , v beam s are 'pure'
No. BEAMS SERVEDAT SAME TIME rz
TOTAL POWER USED(AVERAG E) FO"'R'""R..E"'SE.;..Ai'oR""C"H.------,Z"'l,.------.-.M""'W
No. USERGROUPS, in house mixed wi th outside 110
TOTAL RESEARCH STAFF, in house 35 outsid"":e:'="::"'"8-=-00::--- -
ANN . RESEARCH BUDGET, in house 3 .7 MCHF (Without saL)
ANNUAL RESEARCH TIME 3000 h

(1989)

Other Relevant Parameters, Recent Improvements, etc .
to 200 . 4

7200

500(each) 750 kw; MEAN_.::..::c=--__

Vacuum System
MATERIAL OF VAC.CHAMBER Sta inless s tee 1
APERTURE OF VAC. CHAMBER ::--."..::1c=.5c=.0....:x;:.....:;5...;;0 --:mm
AVERAGE PRESSURE lO-lD torr

2 sec

23
5000

Extract ion System
TYPE i) Fast

ii) Fast resonant
iii) Slow 173 1nt resonant

LENGTH OF SPILL I) ---5 to__-""""'- ,}1S
ii) 1000 to }1s
iii} 0 5 to 1'!

*Emittance = Area x l3rat90% of current (for p-mach ines)
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June 1989

Linac I , Linac II, PSB, AA, AC, LEAR, LIL, EPA

DATE:
------~----

NAME OF SYNCHROTRON CERN Proton Synchrotron (CPS) - See

INSTITUTION EUROPEAN ORGANIZATION FOR NUCLEAR RESEARCH

LOCATION :Meyrin, CH~121l Geneva 23, Switzerland

PERSON IN CHARGE Roy BILLINGE, D.J. SIMON

DATA SUPPLIED BY M. BOUTHEON
-----------------------------

HISTORY AND STATUS ACCELERATOR PERFORMANCE

Maximum
achieved

28

Normal
(or Goal)

26

2xl013 2,34 x 101~
1013 1,75 x 10 13

H : 60 ; V : 30 nrnm-rnrad

+ 0,05
ENERGY (GeV)
RESOLUTION tlE/E (%)
REPET. RATE (pulse/s)
PULSE WIDTH AT PEAKE
INTERNAL BEAM (part/pulse)

(part/s)
EMITTANCE"AT PEAK EACCELERATOR PARAMETERS

CONSTRUCTION STARTED (date) 1955
FIRST BEAM OBTAINED,or GOAL"T:(dT:a"OCte::T)---:C-No-y-e-m'-b-er---=2"":"4-,-:1C":9-=5"OC9--
TOTALCOST OFFACILITY 200 MSr(1954-1959)
TOTALACCELERATOR STAFF (now)
ANN. OPERAT. BUDGET ------(rw~lt:-rh-o,..ut:-s...,alr-a~ne--cs)

ANN. OPERATING TIME 6600 h
"Beam on" 94% of schedUled tlme

SECONDARY BEAMS
General Protons (anti protons/ 1i ght
ACCELERATED PARTICLES e+/ e- i
ENERGY 26 (10 GeV/c nucleonf 3.5 e e-)
RING DIAM. 200 m; TUNNEL SECT.W x H) 6 x 6

Booster (protons)

ions/

GeV
m Particle

Tf+ Tf

p+

Momentum range No. of beams Other inform.
4 East Hall (SE)

.-0..,5-15 GeY/c Ct7 tg tlO tn) unseDarated beams

p

Magnet System
FOCUSING TYPE AG FIELD INDEX n = • 288
FOCUSING ORDER FOFDOD
BETATRON FREQ. VH-...:....:::76:::.;. 2~5;..------:v::-v---6'T....,2;r5---
No. MAGNETS 100 LENGTH (ea)---4. 26 m
BENDING FIELD at In) 0.0147 T; at max---1,4 T
No. QUADS LENGTH (ea) m
GRAD. at inj. TIm; atmax TIm
No. SHORT STRAIGHT SECT 80 LENGTH 1.6 m
No. LONG STRAIGHT SECT 20 LENGTH 3.0 m
RISETIME 0.7 s; FLAT-TOP TIME 0.5-0.7 s
POWER INPUTPEAK 41 MW; MEAN 2.8 MW

EXPERIMENTAL FACILITY

TOTAL EXPERIMENTAL AREAS 2000 (East) + 2000 (South) m'
No. INTERNAL TARGETS No. EXT. TARGETS 2 (East Hall)
No. SEPARATED BEAMS 4+9
No. BEAMSSERVED AT S"='A""M"'E.."T""IM""'E.------47-+-"3...--------
TOTAL POWER USED (AVERAGE) FOR RESEARCH 6-10 MW
No. USER GROUPS, in house outside
TOTAL RESEARCH STAFF, in house outside
ANN. RESEARCH BUDGET, in house -'(w-I"'th""o-u"""ts""a"l.)
ANNUAL RESEARCH TIME 5600 h

*Emittance = area x By at 90% of current (for p-machines)

Other Relevant Parameters, Recent Improvements, etc.

The PS machine is Of<lling 7 injection/extraction points
with their complete related septum/kicker/bumpers
pulsed systems. Using different injectors, it can
deliver (an example) on a pulse to pulse basis in
normal operation :

- 2.2 x 1013 ppp at 14 GeV/c to SPS _
- 1.5 x 1013 ppp in 5 bunches at 26 GeV/c for p

production
- 5 x lOll ppp Jt 24 GeV/c ,go ms spill length

twice 4 bunches of 2 x 10 e+/e- at 100 ~s rep.
rate ~t 3,5 GeV/c for SPS-LEP filling.
3xl010 p/h decelerated down to 0.6 GeV/c to LEAR.

During SPS collider run, up to 1012 p/24 h can be
delivered.

4 batches of 3 x 107 sulfur ions pp at 10 GeV/c /nucleon
were provided to SPS (repetition rate 1.2 s) in 1987·

50

10.5

2.1
500

Austenitic steel

146 x to (168 x 67)
x -8

100 kw; MEAN
-----'-''-----

Extraction System
TYPE i) Fast extractions (FE)

ii) 5 low extractlOn (:>t.)
iii) Radlal shaving on 5 turns

LENGTH OFSPILL I) O. 1 to__""";;;~__-;,IlS
ii) 200 to ms
iii) 6.3 to ps

Vacuum System
MATERIALOFVAC.CHAMBER
APERTU RE OFVAC. CHAMBER -:"*7."'"fi;--rr.;rn-'7;-~r---=

AVERAGE PRESSURE

- Booster - PS injection was raised' from 0.8 to 1 GeV

- PS RF accelerating system is able to cope with new
increased beam loading and complex harmonic number
gymnastics. 200 and 114 MHz are used in addition
to the original 9.5 MHz system.

- PS vacuum chamber and poleface windings are new,
leading to improved vacuum and high energy magnetic
conditions.
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22 .06 .1989

(PSB, four rings stacked verticall y)CERN Proton Synchrotron Booster

CERN PS

CE.RN, Geneva. Switzer1and
-------

R. BI LLI NGE, K. SCHINDL

. k. Sch indl, H. Sch6nauer

NAME OF SYNCHROTRON_..:..::.:.::.:....;..:...:..:;;;;.;.:...:;.;L..;=.:..:...::..:.:...::;,.:-==:........l.:....:..:..~::..::.:.....;....:.:~...:::..=;=::..::...-:..:.:...:.:..:::.:::.:...:...I~ _

INJECTOR FOR

LOCATION

PERSON IN CHARGE DATE :
-----..,.~-::-:-:--:-:-~----:--:-::------------ -----------

DATA SUPPLIED BY __----: ...,.- _

HISTORY AND STATUS ACCELERATOR PERFORMANCE

GeV
5,15m

1.25

Maximum
achieved

l,Q..lQ.: 32/ amu)

Other Relevant Parameters, Recent Improvements, etc.

Bending magnets and quadrupoles are 4-gaps stacked
units fed by a static power converter. At 1 GeV.
the fou r beams are ejected in sequen ce and combined
by vertical septum and kicker magnets . Alternatively,
the twenty bunc~es may be recombined into ten by
simultaneous ejection of rinqs 3+2 and 4+1. and

' ver t i cal funnell ing by a radiofr~quencydipole, gi vi ng
higher line density for ant iproton produc tion .

Normal
(or Goal)

ENERGY (GeV) O.B60.2B/am~
RESOLUTION AElE (%) + .19
REPET. RATE (pulse/s) 0.83
PULSE WIDTHAT PEAK E 4xO.62 ~
INTERNAL BEAM (part/pul se) 0lJ~ 0 1 3h)l&09 ) 3 x 101) (1j sx 109)

(part/s) • x 0.5 x 10
BEAMEMITIANCE* H : 60(25) ; V: 30(10) nmm-mrad
BEAM LINES TO CPS, measurement I, ne

CONSTRUCTION STARTED (date) January 1968
FIRST BEAMOBTAINED, or GOAL(date) MN 1972
TOTAL COST OFFACILITY ....,6...0,...,Mmsr........(""SW""1..,S""S.....)----
TOTAL ACCELERATOR STAFF (now) 4'6 man-:r:ears/:r:
ANN. OPERAT. BUDGET . -1025 kSF {wlthoutsalaroes)
ANN. OPERATING TIME 6300 h
( s ta f f and budget lnc1uding overheads)

ACCELERATOR PARAMETERS OB+ figures in brackets

General
ACCELERATED PARTICLES Protons (1 i ght ions)
ENERGY 1.0 (0.326!amu)
RINGDIAM 50 m;TUNNELSECT.(WxHI4,05 x

p. 221
p, 1855
p. 299
p. 2803
p. 526 (i ons)
p . 1298
R. Cappi et al ., Upgrading
of the CE RN PS Booster to
1 GeV fo r i mpr oved ant i
proton production

Chi cago 1989

Dubna 1976 , Vol . 2
Stanford 1974
Geneva 1980
Washington 19B1
Washington 1987

u II

Recent i mpr ovement s

1) Tunes varying with time, necess itating compensa
tion of 2Qv =11 and 3QV=16 ( st r uc t ura l stop -ba nd).

2) Increase of acceptance of PSB r ings and PSB - CPS
line .

3) Implementation of a second acce leration station per
r ing working at h=10,twice the fundamental, to
flatten the bunch shape and thus raise the spac e
charge 1imit.

4) In crease of eject ion ener gy t o 1 GeV t o ease
space- charge ef fects i n the CPS .

5) Accel erat ion of 08+ and S16+ i ons t o 326 fleVi dl:1u
with Linac 1 as injector.

Publis hed arti c les descr ibing ma ch ine
16.8

2 . 23 ; 1 . 40LENGTH(ea) m
(10) ---'----

to 8.4;
1-3 , 0

Acceleration System
No. CAVITIES 2 per ri ng
HARM0 NICNUMBER mrS.:.:'I-=O_l....:...:+:--.............--:--...-".......r-__---:-:ro.::-
RF RANGE 2·95; 5.90 MHz
ENERGY GAIN KeVlturn
RADIATIONLOnSS~--~.:-'---=--------KeVlturn
RF POWER INPUT PEAK 1.5 ; 2.5 kW; MEAN-.!!~kW

( per r1 ng)

Extraction System
TYPE Fast vertical tecomb inat ion of the beams

trom the tour rlngs

Vacuum System
MATERIAL OFVAC.CHAMBER I ncone 1 750, 316L
APERTURE OFVAC.CHAMBER 132 x 61 (bendlng) mm
AVERAGE PRESSURE 1a-S torr

Magnet System
FOCUSING TYPE A.G.Sep . Fun .FIELD INDEX n =
FOCUSING ORDER L I/2-B-L2-F -L3-D-L3-F-L2'--B....-....L....I""/2.....---
BETATRON FREQ. VH 4.30 (4 .20) ....4. 17 vv5 .60( 5 .26) -+ 5. 23
No. MAGNETS 32 LENGTH (ea) T.62 m
BENDING FIELD at in]. 0.125 T; at max 0.686 T
No. QUADS 32F. 160 LENGTH (ea) 0.50. 0.88 m
GRAD.atinJ. 0.81 T/m;atmax 4.44 T/m
No. SHORT STRAIGHT SECT. 64 LENGTH. 37/ . 65 m
No. LONG STRAIGHT SECT. 16 LENGTH 2 .65 m
RISE TIME 0 .45 s: FLAT-TOPTIME O.~-- s
POWER INPUT PEAK 5.6 MW;MEAN oJ 2.1 MW

LENGTH OFSPILL 0.6 to 2.5 IlS

*Emittance = Area x Prat 90% of current (for p-mach ines)
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p . 353
p. 48
p. 694
p. 381
p. 56
p. 355

22 .0 6 . 1989

Maximum
achieved

Other Relevant Parameters, Recent Improvements, etc.

1) Normall y used as a p and H- i nj ector fo r LEAR

2) Light ions (0 6+. s12+) are accelerated in 2 SA
mode. They are fully stripped at 11.4 MeV/amu
f or injection i nto the PS Booster.

Published articles describing machine

E. Regenstreif "The CERN Proton Synchr otr on" CERN
.60- 26 ;

Improvements and Performances reported at Linac
Conferences e.g.

Mura ( 1964)
Los Alamos (1966 )
Brookhaven (1968)
Chalk River(1976 )
Seehei m (19 84 )
St anford (1986)

ACCELERATOR PERFORMANCE

TIm

N 110
N 30

MHz

N 170

l\J 50000
1.7

up to 0.011

MW;MEAN

Steel
1.10-6

mAat 516 (139.57amu) KeV
('( 1) nmm-mrad

CERN, Geneva. Switzerland

R. BILLINGE, K. SCHI NDL

C.L Hill

CERN 50 MeV Proton ( i on) Linac

LEAR (PS Booster )

Vacuum System
MATERIAL CHAMBER ----r:~:-r:--------_;:~
AVERAGE PRESSURE

Focusing System 42 pul sed
No. QUADS 112 TYPE-:":,;..:70,-=-OC::""'T!""I:-ORDER--,-F;:;...D-.,..;-
GRADIENTS 75 (100) to 4(5)
OTHER _

Bunchers
TYPE 2
MODULATION

Injector
TYPE . RFQ IRFQl
OUTPUT 75 _0.1_
EMITIANCE* 2

*Emittance = Area x Prat 90% current

Ion Source
TYPE Duoplasmatron
OUTPUT
EMlITAN""CE.,..----'----'-...-r-:

CONSTRUCTION STARTED (date) 1956
FIRST BEAMOBTAINED, or GOAL.,..(d,...a.,...t~"T)-,;.;19;,;;5;.;;9c---------

TOTAL COST OFFACILITY
TOTAL ACCELERATOR STAF"'F'7("'"no"'"w'"")c--"'--.l""'"4-m-a-n---ye-a-r-s""'"/y----
ANN. OPERAT. BUDGET 500 kSF (wltnout salanes)
ANN. OPERATING TIME 2000 h

(staff and budget lncludlng overheads)

ACCELERATOR PARAMETERS 06+ figures i n brackets

Physical Dimensions
TOTAL LENGTH 29 m; No.TANKS 3
TANKDIAM. /J I m; No.DRIFTTUB'""'ES"..--T',...13,-------
DRIFT TUBE LENGTHS 39.6 - 320.8
DRIFTTUBE DIAMETERS 61.6 - 117 .8
GAP/CELLLENGTH 0.25 - 0.305
APERTURE DIAM. 16 mm to 33 mm

HISTORY AND STATUS

NAME OF L1NAC

INJECTOR FOR

LOCATION

PERSON IN CHARGE DATE :---=--=---:":'":"':"'::----'------------------ ------------DATA SUPPLIED BY -,.. _



r

-6-

CERN 50 MeV Proton Linac 2
1 GeV PS Booster
CERN Geneva, Switzerland

------
R. BILLI NGE, K. SCHINDL
D. Warner, C.t. Hill

HISTORY AND STATUS

22.06.1989

ACCELERATOR PERFORMANCE 3)

CONSTRUCTION STARTED (date) November 1973
FIRST BEAM OBTAINED. orGOAL (date) September 1978
TOTAL COST OF FACILITY 23 MSF
TOTAL ACCELERATOR STAFF (now) roI18 man-years/Y
ANN. OPERAT. BUDGET .650 kEF (without salaries)
ANN. OPERATING TIME 7000 h
(staff and budget -including overheads)

Normal
(orGoal)

50
± 0-25

140
5

Maximum
achieved

ACCELERATOR PARAMETERS Other Relevant Parameters, Recent Improvements. etc .

Physical Dimensions
TOTAL LE NGTH 33.6 m;No.TANKS 3
TANK DIAM. See I) m; No. DRIFTTUB"'Es'--~12"'5:-,T+"'"I6~(""1/r:2"T)--
DRIFT TUBE LENGTHS " 48 11111 to 316 mm
DRIFTTUBE DIAMETERS 180 11111 (tank I), 160 nvn (rest)
GAP/CELLLENGTH 0.22-0.31, 0.20-0 .29 , 0.26-0 .32
APERTURE DIAM.20 mm to 30 mm

Bunchers
TYPE Three
MODULATION

Injector
TYPE High
OUTPU T
EMITIANCE*

KeV
----::...--....n=m....m:-::.mrad

gradient column with Cockroft-Walton
350 mAat 750 KeV

2 nmrn -mrad

buncher system
37 KeV, DRIFT J 950 mm at 202.56 MHz

~KeV. DRIFT I--sao--mm at~MHz
35 KeV, DRIFT1100mm at 202.56 MHz

1) 3 accelerating tan ks 0.75-10.4-30.5-50.0 MeV
of diameter 0.94, 0.90, 0.86 m resp .

2) Post coupled Alvarez Accelerating System Equili
brium phase -350 to -250 (Tank 1), -250 (rest)
RF parameters quoted are total or mean for 150 rnA
accelerated current at 1 pps.

3) Performance is quoted after debunching.

4) Also accelerated deuterons (20 rnA) to 11,6 MeV/amu

Published arti cles descr i bing machi ne
"The New CERN 50 MeV Linac", Proc. 1979, Linear Acce l .
Conf. (Montauk, Sept . 1979 )

"Per formance of t he New CERN 50 HeV Linac" , Proc.
1979 Part icle Accelerator Conf., IEEE Trans . NS- 26
No. 3, p , 3674.

"Ancillary Systems described in Proc, 1979 Linac
Conf, ( Ibi d. ) and Proc. 1976 Linac Conf . (AECL-5677 )

202.56
60000
1 . 48

2 pps
0.01
110
36

0.002

Focusing System
No. QUADS 131 TYPE Pulsed ORDER FD
GRADIENTS IOD to 20 TIm
OTHER pulSe flat top '1/ 220 JlJS

Vacuum System
MATERIAL CHAMBER copper cl ad steel accelerat ing tanks
AVERAGE PRESS.URE 2 x 10- J torr

*Emittance =Area x ~rat 90% current
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21 .0 6 . 1989DATE : ---=--'-'-'=..:...:.==--"-----

NAME OF SYNCHROTRON AA Antiproton Accumulator

INJECTOR FOR SPS. LEAR ,PS

LOCATION ' CERN. Meyri n, CH-1211 Geneva 23. SWITZERLAND

PERSON IN CHARGE R. BILLINGE, F. PEDERSEN

DATA SUPPLIED BY F. PEDERSEN, S. MAURY

HISTORY AND STATUS ACCELERATOR PERFORMANCE

Other Relevant Parameters, Recent Improvements. etc.

Maximum
achieved

1.15 x lo'Z
nmm-mrad

Normal
(or Goal)
2,69ENERGY (GeV)

RESOLUTION liElE (%)
REPET. RATE (pulse/s)
PULSE WIDTH AT PEAK E
INTERNAL BEAM (part/pulse) -...-----i"""~-

(partA:lay 1 x 10'Z
BEAM EMITIANCE * < 7.7 x 7.7
BEAM LINES TO _

ACCELERATOR PARAMETERS

CONSTRUCTION STARTED (date) Ju 1y 1978
FIRSTBEAMOBTAINED,orGOAL(date} ,July 1980
TOTALCOST OFFACILITY 13rMsF 'AC±A~
TOTALACCELERATORSTAFF(now 4i man~ ears7~
ANN. OPERAT. BUDGET 2300 k§F {5S±AA) (Wit out salaries)
ANN. OPERATING TIME 6200 h

General
ACCELERATED PARTICLES Anti proton
ENERGY 2,69 ----'----------:G=-e=V

RING DIAM 50 m; TUNNELSECT. (W x H) SX3 m-----
Injector
TYPE AC (Antiproton Collector)
OUTPUT(max} 0,032 mAat 2760 MeV
EMITIANCE* 95x95 --=-""""'-----n"::m:'::m::-":-mrad
INJECTION PERIOD 0.5 us,or turn
INFLECTOR TYPE _

Magnet System FOOO
FOCUSING TYPE FIELD INDEXn =
FOCUSING ORDER ------

BETATRON FREQ. VH 2.268 vv--,2=-:;.~2::..;55=--__-=
No. MAGNETS B 1 4 LENGTH (ea)=-...:::3",-,....;5::..- m
BENDING FIELD at IOJ . 1.l:l/1.6 T; at max T
No. QUADS (4 LENGTH (ea) m
GRAD. at inj, F:ZO 5) 0: 1 •B TIm ; at max TIm
No. SHORT STRAIGHfSECT. 8 LENGTH 2.6 m
No. LONG STRAIGHT SECT. 12 LENGTH 6 m
RISETIME s: FLAT-TOP TIME s
POWER INPUTPEAK 3.2 MW; MEAN 3.2 MW

2.5 m

14

kw; MEAN---- ----

Acceleration System
No. CAVITIES 1 LENGTH(ea)
HARMONICNU;;;M"B'"'E"'R---'-~- ---...::.:..=----
RF RANGE 1.840 to 1.86 MHz
ENERGY GAIN KeVlturn
RADIATIONLOnSS~---";"';"'---------KeVlturn

RF POWER INPUTPEAK kW

Stainless steel
up to 1100

Vacuum System
MATERIALOFVAC.CHAMBER
APERTURE OFVAC. CHAMBER --:7:::.::.r'::-';';:-T7;;or..:";;;"="~---=m=m

AVERAGE PRESSURE ..;......;......;.... torr

, Extraction System
TYPE Fast kickers + septum magnets

LENGTH OFSPILL _______to lIS

*Emittance = Area x Prat 95'% of current (for p-machines)
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DATE: 21.06 1989

NAME OF SYNCHROTRON ANTIPROTON COLLECTOR: AC

INJECTOR FOR AA
LOCATION -----;C.;.E~R'rI'N:-.-rMr.:e':":y~rl!':n:-."""'CHn--"'1"1"12""l'1""1"'G~e'='ne~v':":a~2"1'"3 -."'l'S"Q""!TP"Z"'E'I'I'RI'""LA"N:I'I"D:------------------

PERSON IN CHARGE R. BILLINGE. F. PEDERSEN

DATA SUPPLIED BY F. PEDERSEN, S. MAURY

HISTORY AND STATUS ACCELERATOR PERFORMANCE

Maximum
achieved

+ 3

Normal
(or Goal)
2,/6

0.41/

CONSTRUCTION STARTED (date) July 1986
FIRST BEAMOBTAINED, or GOALT.(dT:a7t e:l")-=-J"u;;;n"'e--n19n:8r7/ - - - - -

TOTAL COST OFFACILITY """"!"3'5"l1FS (AC+AA)
TOTAL ACCELERATOR STAFF (now)
ANN. OPERAT. BUDGET (i ncl u....ar.:e"'d-,::-:ln;;-il'A.....)\.,..)--r(w~l~th-o-u..,..t-5a.,...la-n~e .....5)
ANN. OPERATING TIME 6200 h

ACCELERATOR PARAMETERS 95x95

1ength : 1.23 m

General
ACCELERATED PARTICLES Anti protons
ENERGY 2. 76 ---:..;~:.=.~=--------;G=-:e:;;V

RING DIAM 54 , m; TUNNEL SECT. (W x H) 5 x 3 m

Injector
TYPE Target

OUTPUT(max) 0.032 mAat 2760 MeV
EMITIANCE' 762 x 762 nmm-mrad
INJECTION PERIOD 0.5 115,or~:-:--:-,-1 turns:
INFLECTOR TYPE septym magnet and fast kj ckers

Magnet System
FOCUSING TYPE FOOO FIELD INDEXn =
FOCUSING ORDER ------
BETATRON FREQ. VH 5.46 Vv 5.44
No. MAGNETS ,4 LENGTH (ea)----.;2:-."'20,,---=m
BENDING FIELD at IDJ. 1.50 T; atmax_-:::--c=- T
No. QUADS 56 LENGTH (ea) 0.86 m
GRAD.atin). 4.6/6.8 T/m;atmax TIm
No. SHORT STRAIGHT SECT. 8 LENGTH 1 .80 m
No. LONG STRAIGHT SECT. 24 LENGTH 2.50 m
RISE TIME s: FLAT-TOP TIME 5
POWERINPUTPEAK 3.5 MW; MEAN 3.5 MW

Other Relevant Parameters. Recent Improvements. etc.

Acceleration system : (rebunching cavity)

No; cavities

Harmoni c number

RF range : 1 .587/ to 1 .590/ MHz

Energy gain 0.8 KeV/turn

6
to

( on both-c-av""'i'""t"""ie-s""'l---07::C;-;,

kw; MEAN---- ----

stainless steel
up to 500

< 10-8

Vacuum System
MATERIAL OFVAC.CHAMBER
APERTURE OFVAC.CHAMBER -:o...:..::":":":'':'=:'';;''''::-=-:~-----=m=m

AVERAGE PRESSURE ~~1..- torr

Extraction System
TYPE Fast kickers + septum magnets

< 0.36________to_--''-- 1I5LENGTH OFSPILL

*Emittance = Area x ~rat 95 % of current (for p-machines)
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21.06. 1989DATE:
----"----"-"--"------'----

NAME OF SYNCHROTRON lEAR ( l ow Ener gy Ant iproton Ri ng )

INSTITUTION CERN PS

lOCATION PS· S.outh Hall

PERSON IN CHARGE R. BIlLINGE, F. PEDERSEN

DATA SUPPLIED BY M. CHANEl, D. MOEHl

3600
1/4200

Vert. 10 *

Maximum
achieved

1.200

2.10' 0
2 .10 6

1/15000
14000

O.OOZ

3-4 109
5.105

Normal
(or Goal)

0.005-1.2 30
0.002

ACCELERATOR PERFORMANCE

ENERGY (GeV)
RESOLUTION 6E1E (%)
REPET. RATE (pulse/s)
PULSE WIDTH AT PEAK E
INTERNAL BEAM (part/pulse) _~~.:::.-__

(part/s)
EMITIANCE* AT PEAK EACCELERATOR PARAMETERS

HISTORY AND STATUS

CONSTRUCTION STARTED (date) 1981
FIRST BEAMOBTAINED, or GOALT.(dT.a:7te::1)-.E=-:n:-:Jd.-.-19"'8"'Z..-----
TOTAL COST OFFACILITY ~ 10 MSF - 5 MFS (consolldabon)
TOTAL ACCELERATOR STAFF(now) 21 man-years/Y
ANN. OPERAT. BUDGET 650 kFS (without salanes)
ANN. OPERATING TIME. 6000 h

SECONDARY BEAMS
General .
ACCELERATED PARTICLES Antl protons, pr ot ons , H-
ENERGY 5 - 1200 MeV GeV
RING DIAM . z5 m; TUNNEL SECT. (W x H) RaII m

Injector
TYPE Anti~roton Accumulator via PS
OUTPUT(max) . 10 I0/1 hour mA at I75 MeV
EMITIANCE* Vert :10 - Hor. : ZO nmm-mrad
INJECTION PERIOD 0,48J!s liS,or S1ng Ie turn
INFLECTOR TYPE magnet 1 c septum + fu II aperture k icker

Particle
po

Momentum range
"0" 2 GeV/c

No. of beams Other inform.

EXPERIMENTAL FACILITY

TOTALEXPERIMENTAL AREAS N 2000 m'
No. INTERNAL TARGETS No. EXT. TARGETS
No. SEPARATED BEAMS 9 ------
No. BEAMS SERVED AT SAMETIME 3
TOTAL POWER USED (AVERAG E)FO'""R"R"'E""SE""'A"'R"'C:"H..-----,-M'""A""X-7,.----;;;M""W
No. USER GROUPS, in house outside
TOTALRESEARCH STAFF, in house outside
ANN. RESEARCH BUDGET, in house -r(w~i"'"'th:-:o""'ut""'s""'anl.)
ANNUAL RESEARCH TIME N 4500 h

- internal gas j et target ( i nstal l at i on
in progress)

- co-rotating beams of H- and p for protonium
formation in fli ght

- p-p colliding beams.

Opt ions :

Other Relevant Parameters. Recent Improvements. etc.
Duty cycle , stretcher with accelera t ion/decelerat ion
f aci l i ty , slow ejection of 109 t o 2. 1010 par t i c l es
i n 10 min to 4 hours (momentum and schedule dependent ).

Stainless steel bakeable
155x90 to 170x54 mm
2-5 10- 12 torr

Vacuum System
MATERIAL OFVAC.CHAMBER
APERTURE OFVAC.CHAMBER -"'='¥-':'+"'-~-7:':~:-:-''-='=''-'-'''-:::=

AVERAGE PRESSURE

_____kw; MEAN _

I mpr ovement s

lower momenta (61 ,2 MeV/c •• 2 MeV), electron
cooli ng , beam stability for high beam density.

0,50
2.10'0

> Extraction System
TYPE i) Superslow stochastic extraction

ii) Fast extraction:$ 1200 MeV/c
iii)

LENGTH OF""'S"'P""IL'L-~Ir)--....l""'oS----'""t":"o-..,..""wr---:Ilc-:s
ii) a,os liS to liS
iii ) to--..:.----IlS

*Emittance = Area x llrat 90% of current (for p-machines)
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July 89DATE:
--"-"......-"""---------

NAME OF SYNCHROTRON SATURHE---------------------------------------
INSTITUTION SATURHE NATIONAL LABORATORY - J. ARVIEUX - Directeur

LOCATION C.E.N. SACLAY 91191 GIF SUR YVETTE CKDEX

PERSON IN CHARGE PA. CHAIIOUARD - Operation Service

DATA SUPPLIED BY M. OLIVIER - A. TKATCHENKO - PA. CHAMOUARD.

HISTORY AND STATUS ACCELERATOR PERFORMANCE / P

Max imum
achieved

Other inform.

p.
d.

12---,....=-
11

11

.4

2.10

1.510

0,33

+3.10

Normal
(or Goal)

3

polarization: ) 90% r
? 8O% P

Momentum range No. of beams
0 .8 - 1.9 GeV/c 2------

Purticlep

ENERGY (GeV)
RESOLUTION tlElE (%)
REPET. RATE(pulse/s)
PULSEWIDTHATPEAKE .:y
INTERNAL BEAM (part/pulse) p:....-...-,.........,.....,.,...::.::.. 1. 510

~) ~ 0.710 12

EMITTANCE* AT PEAK E d~.====~~~~=== nmrn-rnrad
H 16 rr IIllll mrd
V 49 TI' DUD mrd

SECONDARY BEAMS4 ~
p, d, and HI i p,d

ACCELERATOR PARAMETERS

CONSTRUCTION STARTED(date) 1974
FIRST BEAM OBTAINED, or GOAL (date)__---'l...9u:7~8'__ _
TOTAL COSTOF FACILITY
TOTAL ACCELERATOR STAFFlF"'('=n=ow7.'l"'")----------
ANN. OPERAT. BUDGET (without salanes)
ANN. OPERATINGTIME --5000=:-=------ h

2) Injector
. TYPE LINAC (p,d) - Synch. MINAS (others)

OUTPUT(max) mA at MeV
EMITTANCE* ------n-m-m-·mrad

INJECTIONPERIOD ps, or turns
INFLECTOR TYPE Electrostatic

1) General
ACCELERATED PARTICLES .........'--;;.L..-=:;=-:;.:.;:.....L....<:...L.: --,:-..,..,

ENERGY 3GeV p GeV
RING DIAM .....;3:.:3'-',~6 m; TUNNEL SECT.(W x H) m

7

EXPERIMENTAL FACILITY

TOTAL EXPERIMENTALAREAS 6000 m'
No. INTERNAL TARGETS / --N'"'o-....,E"'X"'T~. T"'"A"'R"'G"'E""T"'S--.1....2,------
No. SEPARATED BEAMS 9
No. BEAMS SERVED AT S-s-A·M.,E~T"'IM""'""E--2----------

TOTAL POWERUSED(AVERAGE) FORRESEARCH MW
No. USER GROUPS, in house outs id:Te--'-----
TOTAL RESEARCH STAFF, in house 120 outs ide 1~Q
ANN . RESEARCH BUDGET, in house ~(w~,t~ho=u7:t-:s~al'.)
ANNUAL RESEARCH TIM E h---------------
Other Relevant Parameters, Recent Improvements. etc .
1) See also HI Synchrotrons

2) See Linacs and Synchrotron MlMAS

3 ) A long straigh t section i s 2 SD of 3 . 94 m each .56 ellCh

3

_____kw; MEAN _

Magnet System
FOCUSINGTYPE STRONG FIELDINDEX n =_-e::..0 _
FOCUSING ORDER VODa - SEP. FUNCTIONS
BETATRON FREQ. VH 3,64 VV--,3:;"L:6~1:- -=
No. MAGNETS 16 LENGTH(ea)--.;:2o.!,-::4..;:.9 m
BENDING FIELDatlnJ 0,1 T; atmax 1,9 T
No. QUADS 24 LENGTH(ea) 0,45 ; 0.47 m
GRAD. at in] , T/m ; at max Tim

3) No.~STRAIGHTSECT 32 LE·"'N"'G""T"H--=0,.....=73=--- m
No. LONG STRAIGHTSECT 8 LENGTH 3.94 m
RISE TIME 0,5 s: FLAT.TOPTIME See spill S

POWERINPUT PEAK 16 MW; MEAN MW

Acceleration System
No. CAVITIES 2 LENGTH(ea) 3,94 m
HARMONIC NUTiM"B"'E....R--."..-- ----'-----
RFRANGEP ; 1.7 to 8.3 MHz
ENERGY GAIN 2.8 KeV/turn
RADIATION Lo"SS,..--'7-------------KeVlturn

RF POWERINPUT PEAK kW

Res. Extraction

30 InS

*Emittance = Area x llrat 90% of current (for p-mach ines)
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Ju1v 89DATE: -W.J.................'--__.,..- _

A. TKATCHENKO - PA, CHAMQUARD,M. OLIVIER

NAME OF SYNCHROTRON_...MI...MA......S _

INJECTOR FOR SATURNE - SATURNE NATIONAL LABORATORY - J. ARVIEUX - Director

LOCATION C.E.N. SACLAY 91191 GIF SUR YVETTE CEOEX

PERSON IN CHARGE PA, CHAMOUARD - Operation Service

DATA SUPPLIED BY _.£!.&.....l.U<ol..!.;!;.2ll....=....!lL.r.....l~U<U!i<.!!!lolL...=:....u!..L...ld.lQl~<W.IoIL- _

HISTORY AND STATUS ACCELERATOR PERFORMANCE /p

Maximum
achieved

.5)

.5)

,357)

(q/A =

(q/A =

(q/A =

2
1

Normal
(or Goal)

V : 30

0.2 -1 s

ENERGY(GeV) 2)
RESOLUTION AE/E (%)
REPET. RATE (pulse/s)
PULSEWIDTH AT PEAK E
INTERNAL BEAM (part/pulse) _

(part/s)
BEAM EMITIANCE * H : 10 Ilmm-mrad
BEAM LINESTO ----.,SC";'A;;;;TU;";;RNE:;;;;;,.----------

7,6 MeV/amu Ar16+

6 MeV/amu Kr30+

3)-t 1.510
11

p/pulse

d 2.10
11

C 9,10
8

N 8,10
8

Ne 2,10
8

Ar 1,10
8

Kr 2,10
6

Other Relevant Parameters, Recent Improvements, etc,
1) HI : from Carbon to Krypton (1989)

2) 47MeV'i

12MeV/amu d, C, N, Ne

1983

1987
CONSTRUCTIONSTARTED(date)
FIRST BEAM OBTAINED, or GOALT.(d:T:a07t e"'):---c:-=:::-- - - - - - -
TOTAL COSTOF FACILITY
TOTAL ACCELERATORSTAF;FF",(r::n-=ow::-:'r)-----------

ANN. OPERAT. BUDGET (wlthoutsalanes)
ANN. OPERATING TIME ---4:-::500=----- h

3)

ACCELERATOR PARAMETERS

Injector
TYPE RFQ and 400 KV C,W,
OUTPUT(max) --::,..-:-,:::-:,... mA at MeV
EMITIANCE* 3,10 _6 ------n-m-m-.mrad

INJECTION PERIOD 1000 IlS,or 130 turns
INFLECTORTYPE Electrostatic

Magnet System
FOCUSINGTYPE STRONG FIELD INDEX n = °
FOCUSINGORDER FOOO -------
BETATRON FREQ.VH 2.22 vv 2,18
No. MAGNETS 8 LENGTH (ea)--;0""',""84~2----m

BENDING FIELDat inJ. 0,08 T; at max 0,97 T
No. QUADS 16 LENGTH (ea) 0.4 m
GRAD. at in). 0,04 TIm; at max 1,85 TIm
No. SHORTSTRAIGHT SECT. 16 LENGTH 0,45 m
No. LONG STRAIGHT SECT. 8 LENGTH 2,034 m
RISE TIME 0,18 s; FLAT-TOP TIME 40 DIS s
POWER INPUT PEAK 10 MW; MEAN ,5 MW

General
1 )ACCELERATED PARTICLES ::-=-..,,~,a:p~, ..,.....:~::.J,'--::,H=-=.I~.,-- "",..

ENERGY 47 MeV P i 12 MeV/amu HI GeV
RING DIAM 11.7 m; TUNNEL SECT.(W x H) m

Acceleration System
No. CAVITIES 2 LENGTH(ea) 1,4 m
HARMONIC NUMBER 1 -------
RFRANGE 0.16 to 2.48 MHz
ENERGYGAIN 0,2 --------K"'e..,..,Vlturn

RADIATION LOSS 7 KeV/turn
RFPOWER INPUT PEAK 4 each kW; MEAN kW

Vacuum System
MATERIAL OF VAC.CHAMBER Stainless steel
APERTURE OF VAC. CHAMBER 150 x 280 mm
AVERAGE PRESSURE _ ...3""""1....O_-I_I torr

, Extraction System
TYPE FAST/KICKERS

LENGTH OF SPILL 0.2 1,

*Emittance = Area x Prat 90% of current (for p-machines)
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20/06/89

NAME OF L1NAC 20 MeV LlNAC-----------------------------------INJECTOR FOR __SA_TURNK _

LOCATION LABORATOlRE NATIONAL SATURNE - J. ARVIEUX - Director

PERSON IN CHARGE JL. LEllAlRE DATE:
----------------------- ----'=-"""':...;;;.;;'--------

DATA SUPPLIED BY JL. LEllAlRE___'------'c:.:...:'--- _

HISTORY AND STATUS ACCELERATOR PERFORMANCE

Maximum
achieved

20

2.B

Normal
(or Goal)

20

20
O.B

1969

CONSTRUCTION STARTED (date) 1966
FIRST BEAM OBTAINED, or GOALT:(d,."a~te:Tj----------
TOTALCOST OFFACILITY
TOTALACCELERATOR STAF"'F"("'"no":"w-j,....-------------
ANN. OPERAT. BUDGET (wlthoutsalanes)
ANN. OPERATING TIME ----500----- h

260 turns.t = 450 ps

Other Relevant Parameters, Recent Improvements. etc.

a) used in 2 (l.~ mode for particles injected at
187.5 Kew/Amu and accelerated to 5 MeV/Amu

2+ 2+
d , He He

3 4

b) used for multiturn injectorr in Saturnemm

ACCELERATOR PARAMETERS

Physical Dimensions
TOTALLENGTH 10 47 m; No.TANKS,rr_--.l1'-- _
TANK DIAM . ] m; No. DRIFT TUBES__5B"- _

DRIFT TUBE LENGTHS 4 53 tp 20 73 cm
DRIFT TUBEDIAMETERS ...l1u;8L..,;1itplJ...J]L,;;5L...(;cmm _

GAPICELL LENGTH --'0.......2;J;l6........tp~Q.....,3,2__:::_::::_::~------=
APERTURE DIAM. Q 79 em mmto 25 em

Ion Source
TYPE DuO pJaamatrpD _ Von Ardenne
OUTPUT mAat KeV
EMITTAN""C""'E'.------- -------n-m--m--·-::mrad

750
o 31

Injector
TYPE Pressllrj zed CoChrpft We] tpn 750 ICY
OUTPUT 50 mAat KeV
EMITIANCE* --..LiJ.""--~n::':m::cm=·-::mrad

--2.1...-KeV, DRIFTI~mm at --2!lO.......MHz
KeV, DRIFT I mm at MHz

==KeV. DRIFT I---mm at---MHz

Butichers
TYPE
MOD'""U"...LA':"T"'I"'O""'N----.".,..,..,....,::-=;".,...,,.----,,---.------,,=

MHz

80 000
1.84

500

_~!..___MW ; MEAN

Focusing System
No. QUADS 58 TYPE magn ORDER + -
GRADIENTS 53 to 6,4 TIm
OTHER

Vacuum System
MATERIAL CHAMBER ionic pumps
AVERAGE PRESSURE 1.10 -7 torr

*Emittance = Area x lIrat 90% current
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July 19 89

NAME OF SYNCHROTRON 12 GeV Proton Sync hr o t r on (KEK-PS)

INSTITUTION KEK, Na t i ona l Laboratory f or High Energy Phy sic s

LOCATION Tsukuba, Ibaraki, 305 , J apa n

PERSON IN CHARGE M. Kihara DATE :_____________________ ---=::..1-.;:..:.::..:....._----
DATA SUPPLIED BY M. Kihara----------------------------------

HISTORY AND STATUS ACCELERATOR PERFORMANCE

0.5 sec
0.5

Maximum
achieved

12
± 0.3

0 .5 sec
0 .4

+ 0.3

Normal
(or Goal)

12

4 x 10 12

1.6 x 10 1 2

65 (V ) (99 %)

ENERGY (GeV)
RESOLUTION AEJE (%)
REPET. RATE (pulse/s)
PULSE WIDTHAT PEAKE

INTERNAL BEAM (part/pulse) --:--7-~~-:-- --:-':~~o-:---
(part/s)

EMITIANCE- AT PEAK E

April 1971
March 1976 (8 GeV)
5 x 10 9 ¥
55

ACCELERATOR PARAMETERS

CONSTRUCTION STARTED (date)
FIRST BEAM OBTAI NED,or GOALT.(d:r:a~te:-<)--;,.f-=-=i---<'i;,.;,;:.....,.,...-;,---;;,..-----

TOTAL COSTOF FACILITY
TOTAL ACCELERATOR STAl"IFF"(""n""ow""")--rr---::c:....-=------
ANN. OPERAT. BUDGET (Without salanes)
ANN. OPERATING TIME -------;4"';;0:;;0"'0-- h

SECONDARY BEAMS
General
ACCELERATED PARTICLES 4.5 x 101 2 ppp
ENERGY 12 -;....,;,--'-'--L.J-.L--------;G"""e'"'"'V

RING DIAM. 108 m; TUNNEL SECT. (W x H) 4 x 6 m

Injector
TYPE 40 MeV Linac + 500 MeV Booster Syn chrotron
OUTPUT{max) 7 x 1011 ppp mAat 500 MeV
EMITIANCE* 35 (H), 25 (V) (99 %) nmm-mrad
INJECTION PERIOD 5 x 105 ps, or 9 pu l s e s turns
INFLECTOR TYPE magnetic septum + fast kickers

Particle
TI± /K± / P±
TI+7K+/p!
KO /n/y
TI/\!

Momentum range
0 .5 - 2 GeV/ c
0 .5 - 1 GeVlc
a - B GeV/ c
0.1 - 1 GeV/ c
1 - 4 GeV/c
0 .5 - 2.3 GeV/c
0 .5 - 6 GeV/c

Other inform.
K3
K2
KO

Tl2
Tl
T3

EXPERIMENTAL FACILITY

TOTAL EXPERIMENTAL AREAS (50 m x 100 m) 5000 m'
No. INTERNAL TARGETS 1 No. EXT. TARGETS 4
No. SEPARATED BEAMS 2 (total secondary be-a-m-s--"""-n8,)--
No. BEAMS SERVED ATSAMETIME max. 7
TOTALPOWERUSED (AVERAGE) FO"'R"RriE7S;;:EAi;R"CO;:H:;-----;;6---..M~Wi7

No. USER GROUPS, in house 5 outside 8
TOTAL RESEARCH STAFF, in house 20 outsidr:e-~3:-::0:-:::0--
ANN. RESEARCH BUDGET, in house 1. 2 x lOB yen (Without saL)
ANNUALRESEARCH TIME 4000 h

1.8 m
Other Relevant Parameters, Recent Improvements, etc.

160

Improvement programs underway :

(1 ) Duty-factor improvement (Present 0 .5 ms to 2 ms)

will finish in October, 1990.

(2 ) A new experimental hall will be available late

1989.

stainless steel (3l6L)
145 x 50
1 x 10- 1

20

Vacuum System
MATERIAL OFVAC.CHAMBER
APERTURE OFVAC. CHAMBER --;m~::.n;-:-..::.:..:.:.::......:.::..::.c:.=--==

AVERAGE PRESSURE

(half-integer)
Extraction System
TYPE i) Slow extraction

ii)
iii)- - - - - - - - - - - - - - - - - - -

LENGTH OFSPILL I) to 5 x lOS J1S
ii) -------'to j.1s
iii) to------j.1S

*Emittance = Area x ~rat 90% of current (for p-machines)
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July 1989

NAME OF SYNCHROTRON Booster Synchrotron for KEK-PS

INJECTOR FOR 12 GeV Proton Synchrotron

LOCATION Tsukuba, Ibaraki, 305, Japan

PERSON IN CHARGE :.:.M:.... ~K~iha~r~a DATE : __-"=u-"""""''''-- _

DATA SUPPLIED BY ...:M..,.--::;Ki""'h.::;:a"'ra=-- _

HISTORY AND STATUS ACCELERATOR PERFORMANCE

ACCELERATOR PARAMETERS

20
80 ns

+ 0.5

Maximum
achieved

0.5

2.2 x 10 12

4.4 x 10 13

(99 %) nmm-mrad

Normal
(or Goal)

ENERGY (GeV) 0.5
RESOLUTION AElE(%) ± O. 5
REPET. RATE(pulsels) 20
PULSE WIDTH AT PEAK E ---:B""Oc-n-s--
INTERNAL BEAM (part/pulse) 2 x 10 12

(part/s) 4 x 10 1 ,
BEAM EMITIANCE * 35 (H), 45 (V)+
BEAM LINES TO KEK-PS and BSFf+

+ ) At a beam intensity of 1.8 x 10 1 2 ppp.

Other Relevant Parameters, Recent Improvements, etc.

++) BSF : Booster Synchrotron Utilization Facility.

It consists of pulsed spallation neutron source

(KENS) , Meson Science Laboratory (BOOM) and ·

Particle Radiation Medical Science Center (PARMS).

40

April 1971
December 1974

2 .2 X 10 1 2 ppp
0.5

m; TUNNELSECT. (Wx H)----

magnetic
80

CONSTRUCTION STARTED (date)
FIRST BEAMOBTAINED,or GOAL7"(d..-a"""te.....j--.,,"-----:"--:-:=-:---
TOTALCOSTOF FACILITY
TOTALACCELERATOR STA"'FF"'('="n""'ow=-)-----------
ANN. OPERAT. BUDGET ----;'"""~-(wlthoutsalanes)

ANN. OPERATINGTIME 4000 h

Injector
TYPE Linac (H-)
OUTPUT(maxj 10 mAat MeV
EMITIANCE* ---'------ 3 ---"'---=n=m:"::m=-=-mrad

INJECTION PERIOD 11S. or turns
INFLECTOR TYPE __-===.::.::.::... _

General
ACCELERATED PARTICLES __~~---'~_r.l:J::"'- ----:=
ENERGY GeV
RINGDIA...M:;-----.-12".----::,.,.....rn:,;rr"-,....,...,"""",....".,,.,..,..,-rn----- m

Magnet System
FOCUSING TYPE AG, Combined FIELD INDEXn = 12 .1
FOCUSING ORDER FDDFO
BETATRON FREQ. VH 2.17 Vv 2.36
No. MAGNETS 8 LENGTH (ea) 2.6 m
BENDING FIELD at InJ. 0.28 T; at max 1.1 T
No. QUADS LENGTH (ea) m
GRAD. at inj, TIm; at max TIm
No. SHORTSTRAIGHTSECT. 8 LENGTH 2.0 m
No. LONGSTRAIGHTSECT. LENGTH m
RISE TIME 20 Hz s; FLAT-TOPTIME s
POWER INPUTPEAK MW;MEAN 0.5 MW

1.6 m
Acceleration System
No. CAVITIES 2 LENGTH(ea)

HARMONIC NU""M"'"'B""E""R-...,-:.-=.~:::-=-::-:l=--__;,.....,..:;__----....~
RFRANGE 2.2S to 6.03 MHz
ENERGY GAIN 6 . 4 KeVltum
RADIATIONLOSS KeVlturn
RFPOWER INPUTP""EA......,K,....--....l""'O~O--r,kW,.......; ..M""EA..,.....N---:;3"'0 kW

Vacuum System
MATERIALOFVAC.CHAMBER stainless steel (3l6L) (corrugated)
APERTURE OF VAC. CHAMBER 140 x 60 mm
AVERAGEPRESSURE 1 .5 x 10-' torr

Extraction System
TYPE one-turn extraction by kickers

0.08________to_......:...;..,:,,: _LENGTH OF SPILL

*Emittance = Area x Prat 90% of current (for p-machines)
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Ju l y 1989

40 MeV Injector for KEK-PS

Tsukuba , I bar ak i , 305 , Japan

12 GeV Proton Sync hrotron

M. Kihara

M. Kihara

NAME OF L1NAC

INJECTOR FOR

LOCATION

PERSON IN CHARGE _--.:.:..:.....:.=:.:.::.. DATE :__~~~~~---

DATA SUPPLIED BY
--~....:.:.==-=------------------------------

HISTORY AND STATUS ACCELERATOR PERFORMANCE

Max imum
achieved

0.8

2 '" 3
10

Normal
(or Goal)
40.3OUTPUTENERGY (MeV)

ENERGY SPREAD AElE (%)
CURRE NT (mA)
EMITIANCP --"-.....:..-"- nmm-mrad

April 1971
August 1974

CONSTRUCTION STARTED (date)
FIRST BEAM OBTAINED,or GOALT.(d:r::a~te::-.)--=~:...-=.:'7::-:-----
TOTALCOST OF FACILITY
TOTALACCELERATOR STA"FF"('=n=ow7.r")-----------
ANN. OPERAT. BUDGET ,.-,....,........(w'thout salanes)
ANN. OPERATING TIME 4000 h

ACCELERATOR PARAMETERS Other Relevant Parameters, Recent Improvements, etc.

( 2nd tank)

2
90/ 35

Physical Dimensions
TOTALLENGTH15.5/12.9 m; No.TANKS::=- -=- _
TANK DIAM.0 .94/0 .9 m; No. DRIFT TUBES__---<-"'"-'''''''- _

DRIFT TUBELENGTHS 2 . 329 '" 28 .79 cm
DRIFT TUBEDIAMETERS_~18~/~1~6~cm~,..,....,, _
GAP/CELLLENGTH 0 .21 '" 0.317
APERTURE DIAM. 2d'C30 (lst tank) mmto~30::......\=~=",,-.mm

750
Ion Source

mAat__~:"--__----:::",:",~.KeV
1.4 nmm -mrad

Ion Source
TYPE Cusp H-
OUTPUT 25
EMITIANCE*

Injector
TYPE ' Cockcroft-Walton
OUTPUT 25 mA at 750 KeV
EMITIANCE* 1.4 --'-"'-"-----n=m:::-m=-=-mrad

Bunchers
TYPE Coaxial, two 2ao
MODULATION 16 KeV, DRIFTI 944.2 mm at 201 MHz

---KeV, DRIFT'---mm at---MHz
=::=KeV, DRIFT'---mm at---MHz

TMolQ '" 65,000
-30· 1. 23/1. 57 MeV/m

1.3 0 .006

FD
TIm

Focusing System
No. QUADS 90/35 TYPE Magnet ORDER~-=~::::

GRAOIENTS-=-_....;l::.;l::.;O'--__~to 22
OTHER Permanent magnet for 2nd tank

Copper plating steel
1 x 10-'7

Vacuum System
MATERIAL CHAMBER_ ......."'i'tl"""'"-:-I'-'~~~u;.e.e..L. ...-::-:::-
AVERAGE PRESSURE

*Emittance =Area x ~rat 90% current
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1/8/89

ISIS

Chilton, Didcot, Oxon., UK

Rutherford Appleton Laboratory

D.A. Gray

H.R. Harold

NAMEOFSYNCHROTRON~~~~~~~~~~~~~~~~~~~~~~~~~~~~~_

INSTITUTION

LOCATION

PERSON IN CHARGE ~~~~=..:..:.:~:.:..=...:~~~~~~~~~~~_ DATE :~~~:..--~~~~~_
DATA SUPPLIED BY

---_-=..:.:..:.:.:;.....::.::..::...;;,;::.::...._--------------,-----------~

HISTORY AND STATUS ACCELERATOR PERFORMANCE

ACCELERATOR PARAMETERS

CONSTRualON STARTED (date) 1977
FIRST BEAM OBTAINED, or GOAL (date) ....".,."'I<U_1~9A8p4"r;-__._-_:__;:_;:_-
TOTAL COSTOF FACILITY [60M new + [GOM old (ind. staff co s t s)ENERGY (GeV)
TOTAL ACCELERATOR STAFF(now) 105 RESOLUTION t.ElE (%)
ANN. OPERAT. BUDGET [3400 K (Without salaries) REPET. RATE(pulse/s)
ANN . OPERATING TIME '\, 5000 h PULSE WIDTH AT PEAK E

INTERNALBEAM (part/pulse)
(part/s)

EMlTIANCE* AT PEAK E

Normal
(or Goal)

0 .8
0 .4
50

2 x 100 ns
2 .5 x lOll
1. 2 x 10 1 5
220 x 125

Maximum
achieved

0.75

50

\!SR. \!CF . e t c
Test beam

Other inform.

18 availabl e

1
1

1

No. of beams
14

Particle Momentum range
Neu t r on
Neutrino
Muon
Proton

SECONDARY BEAMS

70.4

300

Linac
mA at __-LJ"-""'---==::=-:

Protons
0.8

m; TUNNELSEa. (W x H)-----
Injector
TYPE Alvarez
OUTPUT(max) Des ign 20 MeV
EMITIANCE* ,.,...,.:-"...."...-"'"9.... 9'- ~nmm-mrad

INJEalON PERIOD II 470 turns
INFLEaOR TYPE ..,.H_-................~loJJli .......loU..l....- _

General
ACCELERATED PARTICLES __~ULIo~l:i- .......,,,-,-,

ENERGY n-__.".."...__"",..,........*tiIj"-,.-==,,.,...,""""-;";'.--- GeV
RING DIAM . 52 m

m'
2

EXPERIMENTAL FACILITY

Other Relevant Parameters. Recent Improvements. etc.

TOTAL EXPERIMENTAL AREAS 3050
No. INTERNALTARGETS 1 No. EXT.TARGETS
No. SEPARATED BEAMS ---=----
No. BEAMSSERVEDATSAME TIME 16
TOTAL POWERUSED (AVERAGE) FO"'R~R"'E.,.,SE...,A....R""C"'"H~~-=--=--=--=--=-~~-=--=-'M=W
No. USER GROUPS, in house 6 outside > 50
TOTAL RESEARCH STAFF, in house 25 outside--r"..:;4~O",:O~:-::n
ANN . RESEARCH BUDGET,in house £JOOOK (Without sal.)
ANNUAL RESEARCH TIME ..::""'--4"-7'-'0'-"O'-- h

530

3 J 4

910 kW; MEAN_.....I...J.~__

Magnet System
FOCUSING TYPE AG FIELDINDEX n = 3 3
FOCUSING ORDER BF Oil OF ~n
BETATRON FREQ. vH 14;il X 2 vv_---'3c.o......8....3 =
No. MAGNETS 10 LfN TH (ea)_--"4""""4 m
BENDINGFIELDat In) 0 .176 T; at max 0 697 T
No. QUADS 30 LENGTH (ea) 0.7 & 0 4 m
GRAD. at in). 0 8 TIm; at max 3 1 TIm
No. SHORTSTRAIGHTSECT 10 LENGTH 3 05 m
No. LONGSTRAIGHTSEa jQ LENGTH 5 32m
RISE TIME 0.01 s; FLAi-iOPTIME s
POWERINPUTPEAK MW; MEAN 75 MW

Acceleration System
No. CAVITIES 6 LENGTH(ea)__....l..o...L!L m
HARMONIC NU.....M-.;B""E"'R~_-_-_-_-_-=--=-_:2'='--------- .......o=
RFRANGE 1. 34 to 3 06 MHz
ENERGY GAIN 65 KeVlturn
RADIATION LOSS KeVlturn
RFPOWERINPUT"'P.".EA""K:::---------,-....,..""""'7"<':---~ kW

Alumina
140
< 10-7

Vacuum System
MATERIAL OFVAC.CHAMBER ~,..,........,. ----==
APERTURE OF VAC. CHAMBER mm
AVERAGEPRESSURE --~""""'--'-----------:torr

Extraction System
TYPE i) Single turn

ii)
iii)------------------~

LENGTH OF SPILL I) _0"-.:.;;4....5'-- .to ~I's
ii) to I's
ii i) to I's

*Emittance = Area x J3rat90% of current (for p-machines)
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1 /8/89

OXQn UK

ISIS Injector

ISIS Synchrotron

Rutherford Appleton Laboratory Chjlton Djdcqt

D.A. Gray

N.D. West

NAME OF L1NAC

INJECTOR FOR

LOCATION

PERSON IN CHARGE _----"~~~ DATE:__..................."-- _

DATA SUPPLIED BY
--~::.:....=~----------------------------

HISTORY AND STATUS ACCELERATOR PERFORMANCE

Maximum
achieved

Normal
(or Goal)

70.4

+/10° 26lSUesjgn after debl!ncher)

4.7 (90 %),10.0 (99 %) nmm-mrad

OUTPUT ENERGY (MeV)
ENERGY SPREAD M/E (%)
CURRENT (mA)
EMITIANCE*

CONSTRUCTION STARTED (date) 1977-Conversion to H
FIRST BEAM OBTAINED, or GOAL(date) Jan. 1983
TOTAL COST OF FACILITY See note below
TOTAL ACCELERATOR STAFF (now) See ISIS s"(;chrotron
ANN. OPERAT. BUDGET without salanes)
ANN. OPERATING TIME h

ACCELERATOR PARAMETERS Other Relevant Parameters. Recent Improvements. etc.

Physical Dimensions
TOTAL LENGTH 44 m; No. TANKS 4
TANKDIAM.. 94 .81 m; No. DRIFT TUB:"'E-S----'-1-:-48.,.-------
DRIFT TUBE LENGTHS 45.4 - 340.7 mm
DRIFT TUBE DIAMETERS 180.0, 177 .8, 177 .8, 160 mm
GAP/CELL LENGTH 0.21 - 0.37
APERTURE DIAM. 20 mm to 30 mm

(Tanks 2&3 - 33.3 rom)

Originally built as a low duty cycle proton linac,
1973-76, at construction cost (capital) of (1.8M.
Converted to high duty cycle, H- linac at cost
(capital) of (0.9M.
Tanks 2&3 originally formed part of an earlier 50
MeV proton linac which operated 1960-69.

18max 30
H- Penning

Ion Source
TYPE
OUTPUT mAat KeV
EMITIAN";=C"'E·.--:=:....:::.::....--- -----"""--n--m=-=m::-::.mrad

Injector
TYPE
OUTPUT
EMITIANCE'

Cockcroft-Walton
max 30 mAat

1.7 x 3.5

Bunchers
TYPE Coaxial resonator-double gap
MODULATIO'J 23 KeV,DRIFTI 800 mmat 202.5 MHz

---KeV, DRIFT '---mm at---MHz
==KeV. DRIFT '---mm at---MHz

MHz

0.24
125

40,000 - 60,000
0.84 - 1. 77 MeV/m

Design 2.5
" 500

Acceleration System
RF FREQ. 202.5
FIELD MODE E(OlO) Q
EQUIL. PHASE - 30" ACCEL. RATE-i~=-:-*z..:::..:::",='::T7'l~
REPETITION RATE 50 Hz
DUTY FACTOR Design 3.5 %(RF);--'=;;;=:.:....:;:~_% (Beam)
PULSE LENGTH " 700 }.IS (RF); }.IS (Beam)
EFFECTIVE SHUNTIMPEDANCE MWm
FILLING TIME }.IS

RF POWERINPUT PEAK MW

Focusing System
No. QUADS 152 TYPE Pulsed & dc ORDER FFDD
GRADIENTS 40 to 4.6 T/m
OTHER --------

Steel
1 x 10-"

Vacuum System
MATERIAL CHAMBER ------;;--:::~'I':"l!,.._-------.=.;:
AVERAGE PRESSURE

*Emittance = Area x Prat 90% current
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Upton, New York 1197 3

0.1. Lowenstein/Th. Sluyters

L.A. Ahrens/Y.Y. Lee

Alternating Gr a dien t Sync hro t ron

Brookhaven National Lab oratory

NAME OF SYNCHROTRON-----==-------=------------------------
INSTITUTION

LOCATION

PERSON IN CHARGE --:..__---::. DATE: 6/ 19/8 9

DATA SUPPLIED BY ---------'-------------------------------

HISTORY AND STATUS ACCELERATOR PERFORMANCE

CONSTRUCTION STARTED (date) 1953
FIRST BEAMOBTAINED, or GOALT:(d:r:aoite:';)-=-7Ju""Il":y""""2""9-,~1;-;91'?6""'0'------
TOTALCOSTOF FACILITY $30.65 M
TOTALACCELERATORSTAFFlnow) 325
ANN. OPERAT. BUDGET $10.9 M,....,...· -""-'----,(~w..."t"..h-o-ut,...,s,....a,....la~r1~e..,s)

ANN. OPERATING TIME 4.400 h

ACCELERATOR PARAMETERS

ENERGY (GeV)
RESOLUTION tlE/E (%)
REPET. RATE (pulse/s)
PULSE WIDTHAT PEAKE
INTERNAL BEAM (part/pulse)

(part/s)
EMITIANCE· AT PEAK E

Normal
(or Goal)

24 /28.5
0.2
0.4

0.5-2.5 sec
1.5 x 10 13

1. 2 x 1013
20 'x 20

Maximum
ach ieved

33
0.1
0.8

25

Momentum range No. of beams Other inform.
0.1-24 GeV/c 10
0.5 22 GeV!cll,.,..----- ------

0 .5-6 GeV/c 4 x 2 Branches Separa ted
0.4-20 GeV/c ::.;11~ _

0 .4-9 GeV/ c 4 x 2 Branches Separated
0 .2-28.5 Ge V/ c ...11 _
0.028-20 GeV/cl~1~ _
0.5-18 GeV/c -'2'-- _

SECONDARY BEAMS

Longitudinal phase space dilution cavity (198 9 ) .

Gamma-transition jump to be commissioned in 1990.

Other Relevant Parameters, Recent Improvements, etc.

TOTALEXPERIMENTAL AREAS _.....,;4~to..,t."a...lmo~f,.,;1t.;5.......0""0"-0 m'
No. INTERNAL TARGETS_:::-O__NO. EXT. TARGETS_....:<6 _
No. SEPARATED BEAMS 3
No. BEAMSSERVED ATS'AA;;:;M"'E"T'"IM""""'E--:-1':"'0---------
TOTALPOWER USED (AVERAGE) FOR RESEARCH
No. USER GROUPS, in house 4 outsiae--- 50
TOTALRESEARCH STAFF, in house 45 outsid.-e-,3""'0"'0,------
ANN. RESEARCH BUDGET, in house 1. 5 M Caper) (Without saL)
ANNUALRESEARCH TIME 3000 h

p

EXPERIMENTAL FACILITY

Particle
+

11-

K~

K±

kw; MEAN 800---::=---

Inconel - 750
173 x 77.8

LENGTH(ea)_---=.2 m

10-1

Proton
30 GeV

m;TUNNELSECT.(WxH) 5.49x5.49 m

General
ACCELERATED PARTICLES __--.:.~ ::==

ENERGY
RINGDIAM. 256.9

Injector
TYPE Alvarez Linear Accelerator
OUTPUT(max) 30 mAat 200 MeV
EMIITANCE* 10 -----::":'O"--n-m-m-.mrad

INJECTION PERIOD < 400 115, or < 80 turns
INFLECTOR TYPE H- inj ection

Acceleration System
No. CAVITIES 10, 4 gaps ea.
HARMONICNUMBER _",,1=.2__-:-_--:-__:_:--------......=
RFRANGE 2 . 52 to 4.46 MHz
ENERGY GA"'I"Nr'I""(j"l'z---- KeV/turn

RADIATION LOSS.,."..~O;,_-----r.T,....._ .......,..,...__:_--KeVlturn
RFPOWER INPUTPEAK 1,000 kW

Vacuum System
MATERIAL OF VAC.CHAMBER
APERTURE OF VAC. CHAMBER -~==-=:=~--=-''-='-------:m=m

AVERAGE PRESSURE _l=...:..;O:...;:x-=.::.- torr

Magnet System
FOCUSINGTYPE AG, Comb. Funct. FIELD INDEX n= 365
FOCUSING ORDER (F/ 2)0(F/2) (0/2)0 (0/ 2) -----
BETATRONFREQ.VH 8 .75 Vv 8.75
No. MAGNETS 240 LENGTH (ea)'":2-."'""28::--00-r-l:-.--:9-::'0--m:':'
BENDING FIELD at In) 0.0251 T; at max 1.31 T
No. QUADS 240 LENGTH (ea) 2.28 or 1.90 m
GRAD.atinJ. 0.105 T/m;atmax 5.5 TIm
No. SHORTSTRAIGHT SECT 72 LENGTH 1. 63 m
No. LONGSTRAIGHT SECT 24 LENGTH 3.15 m
RISETIME 0.6 5; FLAT-TOP TIME 1-2 s
POWER INPUTPEAK 60 MW; MEAN 6 MW

Extraction System
TYPE i) Fast Extraction

ii) Slow Extraction
iii) Single Bunch Extraction

LENGTH OF SPILL I) 3.0 to_--;;-.....,,-- \.Is
ii) 0.5 to 2.5 IU, s ec .

iii) 0.3 to f.lS

*Emittance = Area x llrat 90% of current (for p-machines)
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June 15 , 1989W. T. Weng

W. T. Weng

Upto n , New Yor k 11 973

BNL AG> Boo s t e r

AGS

NAME OF SYNCHROTRON
_--=:"-"---'-"~~.:::=:.:=.::.._-----------------------

INJECTOR FOR

LOCATION

PERSON IN CHARGE DATE :___----"".!-...O.L.....:="--_____________ _==-~--'-''''-<--:- _

DATA SUPPLIED BY
----;,;,,:.....:...:........:;.:~---------------------------

HISTORY AND STATUS ACCELERATOR PERFORMANCE

General
ACCELERATED PARTICLES
ENERGY ---=-=..::.=.::..:.:......::....=::..:...<-===----~

RING DIAM 64! ! 8

Injector
TYPE Alyarez Linear Accelerator
OUTPUT/max) 3S mAat '/200 Me V
EMITTANCE· ---'-'-----6 -~""'----n...,m=m:--mrad

INJECTION PERIOD 25 0 ps, or 200 tu rns
INFLECTOR TYPE RiP80 Dipole (11- in jection)

Other Relevant Parameters, Recent Improvements, etc.

In addition to accelerate r egular proto d, the
Boost er also accel erates polariz ed proton and h eavy
i on s from oxygen to gold.

Maximum
achieved

Normal
(or Goal)

ENERGY(GeV)
RESOLUTION AE/E (%)
REPET. RATE(pulse/s)
PULSE WIDTH ATPEAK E
INTERNAL BEAM (part/pu lse)

(part/s)
BEAM EMITTANCE· nmm-mrad
BEAM LINES TO ------------

1985
19 91

October.
January.
S32M

85

Under Cgnstructioo

ACCELERATOR PARAMETERS

Magnet System
FOCUSINGTYPE AG 5 eparated FIELD INDEX n = _
FOCUSINGORDER---=F-=Oc=Dc=O ,....."c:- _

BETATRON FREQ. vH 4.82 Vv 4 . 83
No. MAGNETS 36 LENGTH (ea)-...;2~4=-0----m-

BENDING FIELD at iOJ . Q! 56 T; at ma x 0 546 T
No. QUADS 48 LENGTH (ea) 0.5 m
GRAD.atinJ . 1,26 T/m;atmax 4.23 TIm
No. SHORTSTRAIGHTSECT. LENGTH m
No. LONGSTRAIGHTSECT. 12 LENGTH 2.72 m
RISE TIME 7 .5 Hz s; FLAT-TOPTIME s
POWER INPUT PEAK 12 MW; MEAN 0.7!J MW

2.5 m

52

~ kW;MEAN

Inconel-625

150 x 70_
11

3 x 10

Vacuum System
MATERIAL OF VAC.CHAMBER _-:-:~--:::-=- .....".:=

APERTURE OF VAC. CHAMBER _~~::""':'''::''''t-t- mm
AVERAGEPRESSURE torr

Extraction System
TYPE One t u r n extraction by kicker bunch to bu cket

transfer to AG>
LENGTH OF SPILL ________to ps

"Emittance = Area x Jlrat 90% of current (for p-machines)
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DATE: 6/19/89

NAME OF L1NAC Brookhaven ZOO HeV Linac

INJECTOR FOR Brookhaven Alternating Gradient Synchrotron

LOCATION Brookhaven National Laboratory

PERSON IN CHARGE D.1. Lowenstein/Th. Sluyters

DATA SUPPLIED BY J .G. Alessi--=..:..:....:.......=:..:=:..-.-_------------------------

HISTORY AND STATUS ACCELERATOR PERFORMANCE

Maximum
achieved

25

Normal
(or Goal)

200

0.3% FWHM

6

OUTPUT ENERGY (MeV)
ENERGY SPREAD M/E (%)
CURRENT(mA)
EMIITANCE* ::..- nmm-mrad

1970
CONSTRUCTION STARTED(date) April! 1967
FIRST BEAM OBTAINED, or GOALT{d.;a~t:.=e)r..::.!=No....;v~em~b-e-r-!.....,..,:::=,.----
TOTAL COSTOF FACILITY $ZZ.4 M
TOTALACCELERATOR STAF"lFF""{'::"n~ow=T') :....:..,.1"'i3'-----------
ANN. OPERAT. BUDGET Inc. in AGS Budget (without salaries)
ANN. OPERATINGT1ME__S~!~O_O_O h

ACCELERATOR PARAMETERS Other Relevant Parameters, Recent Improvements, etc.

Physical Dimensions
TOTAL LENGTH 144.8 m; No. TANKS 9
TANK DIAM. 0.9 m; No. DRIFTTUB'''E'S-7Z''''77::-------
DRIFTTUBE LENGTHS 5 cm - 45 cm
DRIFTTUBE DIAMETER<>S,...,....;1;:..,6,.;::::c:....m~(~18~c:::m:......,i-n-,,-fi.,-r.,...s-::t--:t-a-nk;-)"...----

GAP/CELLLENGTH 0.20 - 0.47
APERTUREDIAM. ZO mmto_::::40~ rnrn

Recent upgrade from Cockcroft-Walton to an RFQ
preinjector (1/89).

80-85% transmission from Linac entrance to 200 MeV.

Bunchers
TYPE Double
MODULATION

Drif t-Space
Z7 KeV, DRIFTi mm at 201.25 MHz

-1-2--KeV, DRIFTi---mm at 201 25 MHz
24 KeV,DRIFTi==mmat~MHz

MHz

0.25
500

15

0.0945_=.J.... MW ; MEAN·_lLLl.l..2.:lc.L...._

Focusing System
No. QUADS 277 TYPEElec tromag. ORDER +-+-
GRADIENTS--;0""'.""9""Z--- to 0.10 T/m
OTHER _

Copper-clad steel
< 10 7 torr

Vacuum System
MATERIAL CHAMBER _..:;::::~:::;.....::.:::.::.:..-::::==------_==
AVERAGE PRESSURE

*Emittance = Area x llrat 90% current



-21-

2 7 June 19 8 9

Teva t ron

Fe rm ilab

Batavia, Il linois 605 1 0

Da v id Fi n ley

David Finl ey

NAME OF SYNCHROTRON _,0...;;....;..,;;;".;;.;;..;;...:.:.- _

INSTITUTION

LOCATION

PERSON IN CHARGE DATE :
---;;..;;;..;..,;;;".;'--'-..;;;.;.;.;:;.,;;;..,'-------------- -----"-.:........>..........'-"--"-"-"'""-----

DATA SUPPLIED BY ___~-'..::..::-;c..::.:.:..=..::;.4_ _

HISTORY AND STATUS ACCELERATOR PERFORMANCE

0.08

Norma l
(or Goal)

1000

CONSTRUCTION STARTED (date) 19 79
FIRST BEAM OBTAINED,or GOALT(d:T.a:-:t'::'e).-~A:-u-gu-st:--:l;-;:9""8-=3----
TOTAL COST OF FACILITY 136M$
TOTAL ACCELERATOR STA"'FF,,",(r=n-=o:7w:t") """"'":l::;O"""'ph:-y-s-:i-c"7j -st-s-----
ANN. OPERAT. BUDGET 4. OMS (without salanes)
ANN. OPERATING TIME 4000 h

Ijmmute
4 nsec pe r

N/A
"

NfA

ACCELERATOR PARAMETERS 18

Other in form.

hyperons

average E

po l arized
average E

3

1

1
I

No. of beams

8

300 GeV
ZOO GeV

l Z5 GeV
1Z5 GeV

Moment um range

Z~~-600 GeV
2 -400 GeV
400" 600 C,ey

550 GeV

v

TOTAL EXPERIMENTAL AREAS m'
No. INTERNALTARGETS 0 No. EXT.TARGETS 16
No. SEPARATED BEAMS 16 -....:.::'-----
No. BEAMSSERVED AT SAME TIME 1Z
TOTAL POWERUSED (AVERAGE)FO'...R;-;R"'E"'S"EA"Rn.C"'H..---:;l....S:----·M..W..
No. USER GROUPS, in house outside
TOTAL RESEARCH STAFF, in house 80 outside 8QO
ANN. RESEARCH BUDGET,in house 41w:':'T.itl:"ho~u::-:t:-:s":"alr'(.)

ANNUAL RESEARCH TIME 400 0 h

Other Relevant Parameters, Recent Improvements, etc.

SECONDARY BEAMS

EXPERIMENTAL FACILITY

Particle
p i on

electron
[ " [l "

MUon
antiproton__~~~
pr oton
KO

GeV
3 x Z.4 m

Z. S

53. 104700

General
ACCELERATED PARTICLES Protons------------"...=ENERGY 800 -1000
RINGDIAM . ZOOO m; TUNNELSECT. (W x H)

Injector
TYPE Al ternat ing Gradient Synchrot ron
OUTPUT{max) Zx1013 mA at-=l.:<.S O,,--,Ge~V__-==:::-:
EMITTANCE· 15 nmm-mrad
INJECTION PERIOD Zl lIS, or 1 t urns
INFLECTOR TYPE I-lagne t i c septum & kicker magnet

Magnet System Alternating
FOCUSING TYPE Gradient FJELD INDEX n =---"0 _
FOCUSING ORDER FOIX)
BETATRON FREQ. yH..:..:.::.::.""'19........,4"'Z-----y,--v---::1-::9-."""4':""1---

No. MAGNETS 774 LENGTH (ea) 6 .1Z m
BENDING FIELDatlnJ 0.66 T; atmax 4 . 40 T
No. QUADS Z16 LENGTH (ea) .1. 68 m
GRAD. at in}. 11.4 TIm; at max 76 .0 TIm
No. SHORT STRAIGHT SECT 6 LENGTH 1Z m
No. LONGSTRAIGHT SECT 6 LENGTH 50 m
RISETIME 13 s; FLAT-TOP TIME Z3 (1 988) s
POWER INPUTPEAK 43 MW; MEAN 7 MW

Acceleration System
No. CAVITIES 8 LENGTH(ea) m
HARMONIC NU"'M"'B"'E"'R---=I":""l::-:13=- -------

RF RANGE 53. 103688 to_--"-"''"'-''''''-''-L..>LI£.__----v'::ITMHz
ENERGY GAIN 1000 KeVlturn
RADIATION LOSS 1 eV pe r t urn @ 900 GeV
RFPOWERINPUTPEAK 1600 kw; MEAN kW

Stainless 304
75

10 " 10

Vacuum System
MATERIAL OFVAC.CHAMBER _--=-=::::::=::.....:= --:"~

APERTURE OFVAC. CHAMBER _-:-"..,,-''''''- -:mm
AVERAGE PRESSURE to rr

NfA
NIA

Extraction System
TYPE i) Slow respondant

Ii) fast
iii )

LENGTH OF'"'S"'P""IL-;-L--I"l'"j---::Z:-:3:--se-c------,t'""0--...,.,-,.------::llS

ii) Z msec to__....u.<..a..... llS
iii ) to lIS

*Emittance = Area x Prat 90% of current (for p-machines)
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6/2 7/ 89

Fermilab, Bat avia, IL 60510

Fermilab Main Ring

Tevatron

Phil Martin

Stan Pruss

NAME OF SYNCHROTRON--'----'--...;...;;;---'-'"-------------------------
INJECTOR FOR

LOCATION

PERSON IN CHARGE DATE:_____________________ _~~c...::.::.. _

DATA SUPPLIED BY ~=...;;...;,..:c:..:.. _

HISTORY AND STATUS ACCELERATOR PERFORMANCE

Maximum
achieved

500

1/ 2.4 sec
0.1%

1.6 lJs
1/2 sec

Normal
(or Goal)

120 -150ENERGY (GeV)
RESOLUTION t.ElE (%)
REPET. RATE (pulse/s)
PULSE WIDTH AT PEAK E
INTERNAL BEAM (part/pulse) _

(part/s)
BEAM EMITTANCE" _.J,8L.:"....24:1...-..,--__..,.- nmm.mrad
BEAM LINES TO TevatroD. pbar prod!lct jon target

CONSTRUCTION STARTED (date) 1967
FIRST BEAM OBTAINED, or GOAL...(d.,...a-:-t e"'T)- --,1....9""7.,.Z-------
TOTALCOST OFFACILITY 243.SM$
TOTALACCELERATORSTA7.FF~(~nO~w~)~~4~p~h~y~s~iC~i~s7t-s-----

ANN. OPERAT. BUDGET 1.6M$ (Without salaries)
ANN. OPERATING TIME 4000 h

ACCELERATOR PARAMETERS

Other Relevant Parameters, Recent Improvements, etc.

Injector
TYPE Rapid cycling alternat ing gradi ent synchrotron
OUTPUT(max) 220 mAat_....8"'-00l<.l0'--_--::c=-::MeV
EMITTANCE" 8-16 nmm-mrad
INJECTION PERIOD .067 to .8 seps, or 1 turns
INFLECTOR TYPE hcker magnet

Magnet System Alternating
FOCUSING TYPE gradient FIELD INDEXn =_....l0'-- _
FOCUSING ORDER._...EO...OO~-:-:- -:":, _
BETATRON FREQ. VH 19 .42 Vv_..19........3....S ""
No. MAGNETS 774 LENGTH (ea) 6 m
BENDING FIELD at inJ. . 04 T; at max .675 T
No. QUADS 192/48 LENGTH (ea) 2.111. 2 m
GRAD.at inJ.• 54 T/m;atmax 9.1 T/m
No. SHORT STRAIGHT SECT. 6 LENGTH 12 m
No. LONGSTRAIGHT SECT. 6 LENGTH 50 m
RISETIME 1.9 s; FLAT-TOP TIME 5.5 s
POWER INPUT PEAK 20 MW ; MEAN 4 MW

kw; MEAN-...IoI~50~0L---__

Stainless steel

125 x 50
1 x 10 - 7

to 53 .1

LENGTH(ea)__I.........7 m
Acceleration System
No. CAVITIES 18
HARMONICNUMBER_1....1...1""'3'-.....,... ~~

RF RANGE 52.8 MHz
ENERGY GAIN .,-.....2....5...5""3 KeViturn
RADIATIONLOSS KeV/turn
RF POWER INPUTPEAK 3500 kW

Vacuum System
MATERIALOFVAC.CHAMBER _....,...,....-:::-1.,.- =
APERTURE OFVAC. CHAMBER _.....:..:..:....;..:....;..,;, mm
AVERAGE PRESSURE torr

Extraction System
TYPE SiD~Je turn kjcker

181 6LENGTH O"'F,.,S"'piT'IL·L----.,...----~;::---------::-:-

*Emittance = Area x Prat 90% of current (for p-mach ines)
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6/2 7/ 89

Ant ipr o t o n So ur c e (Test Beams )

Batavia , I ll i no i s

Fe rmi lab Main Ring,

Vinod K. Bhar a dwa j

Booster Group

Fermilab Boos t e rNAME OF SYNCHROTRON ---.;..;:.::.==::.....:;.::.===-------------------------
INJECTOR FOR

LOCATION

PERSON IN CHARGE DA TE:____~=;...:.:.;:....::;==:::..L.__________ __=-=~:.::_ _
DATA SUPPLIED BY ....:::.::=;;;..=.......:::.:;.;= _

HISTORY AND STATUS ACCELERATOR PERFORMANCE

Ma ximum
ach ieved

10

3 .5xl012

. 01
15
1. 6 us

Norm a l
(or Goa l)

8

2 .5xl012

15
Main Ring, Ant iproton Source

ENERGY (GeV)
RESOLUTION t.ElE (%)
REPET. RATE(pu lse/s)
PULSEW IDTHAT PEAK E
INTERNALBEAM (part/pulse)

(part/sl

BEAM EMITIANCE * _....,.,.-,-......",..,...._-7-''-:-7_-,-_-:-_nmm.mrad
BEAM LINES TO__---'.:..==c:..:.....;:.:.:::'-"-"--=-:c:..::.;::=..::;,.:,:::..:.:....::.::.:::.:.:=-__

Other Relevant Parameters, Recent Improvements, etc.

196 9
1971
'V $1 9M
13

Protons
B GeV (Kl.netl.c)

m; TUNNELSECT. (W x H) 3x 2 . 5

CONSTRUCTION STARTED (dat e)
FIRST BEAMOBTAINED,or GOAL7"(d:ra...,.t-,e),--~",..,.--------

TOTALCOSTOF FACILITY
TOTALACCELERATOR STAF"'F""'("'n"':"o""w"")---.-;"::':~-------
ANN. OPERAT. BUDGET (Without salanes)
ANN. OPERATING TIME------,;,....,;-;;-- h

ACCELERATOR PARAMETERS

General
ACCELERATED PARTICLES -----"r.::;,........,"V'T=;:T::;:-r---.~
ENERGY GeV
RING DIA..M.---;-1'"50;;'".""';9::'";4;-----::::7''r."i;.....-ri'"iO'1'r'Tl......::-c;,--::--::--;:-- m

Linac
1 . Combi ned function mag nets .

4 . Upg r ade f or 400 MeV i n jec tio n in p r og r e s s .

3 . H- injection with carbon f oil stripping for
multi-turn operation.

2 . Fast cy c l i ng r esonant power s upp l y system .
Cur rent is a 1 5 Hz biased s i ne wave excitation .

LENGTH(eal_--=2..;.. ..;.4 m
84

t o 52.8
5 50

1800 kw; MEAN _

35 mAat 200 MeV
7 nrnrn-mrad

2 .8 n ps, or 1- 10 t u rns
Multi-turn H- with s tripping foil

Injector
TYPE
OUTPUT(max)
EMITIANCE*
INJECTION PERIOD
INFLECTORTYPE .c..::...:.;.;.,...::.::.~"""';,:.,z.-=:.::.=_

Magnet System
FOCUSING TYPEAlt. g rad i e n t FIELD INDEX n =
FOCUSINGORDER FOFDOOD, combined func-.t-,i-o-n- - - - -

BETATRON FREQ. VH 6. 7 vv 6 .8
No. MAGNETS 96 LENGTH(ea)-~3";'. -=-0 4"'"8=-----m...,-
BENDING FIELD at in). . 0 50 T; at max 0 .7 T
No. QUADS 96 LENGTH (ea) combined functiofll
GRAD.at in). . 12 T/m;at max 1. 7 5 TIm
No. SHORTSTRAIGHTSECT. 24 LENGTH 1. 2 m
No. LONGSTRAIGHTSECT. 24 LENGTH 6 m
RISE TIME 0 . 0 33 s; FLAT.TOPTIME 1 5 Hz sinusoidal S
POWERINPUT PEAK 4 MW; MEAN 1 MW

Accelera tion System
No. CAVITIES 18

HARMONIC NUMBER """,,-,,__~__---,=--=- --.-;~
RF RANGE 30.3 MHz
ENERGY GAIN Kevtturn
RADIATIONLO"'SS,----------------KeVlturn

RF POWER INPUT PEAK kW

Stainles s steel
5 7 (minimum)
5x lO-7

Vacuum System
MATERIAL OF VAC.CHAMBER ----->'~:;::..:=;;.:;,..;=-c-==--:::=
APERTURE OF VAC. CHAMBER -7-:-;-;:~=="----mm
AVERAGEPRESSURE torr

Extraction System
TYPE Single t urn, fast k i c ke r a nd septum

magne t

LENGTH OF SPILL o 1. 6

* Emittance =Area x Prat 90% of current (for p-mach ines)
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6/13/89
Fermilab

Accumulator
Main Ring (collider mode)

John Marriner

John Marriner

NAME OF SYNCHROTRON ~__~:-- ____:_-----------------
INJECTOR FOR

LOCATION

PERSON IN CHARGE DATE: _--=..;:....:....:...:.....:...:....- _

DATA SUPPLIED BY ....::...:::..:.:..:..:.~~~::..!_ _

HISTORY AND STATUS ACCELERATOR PERFORMANCE

1.5
0.02

Maximum
achieved

8

1.5xl 0 i

2.4
0.02

Normal
(or Goal)

8

1. 5xl 0 7

Main Ring

ENERGY (GeV)
RESOLUTION t.EiE (%)
REPET. RATE(pulse/s)
PULSE WIDTH AT PEAK E
INTERNALBEAM (part/pulse) _---"-'-"--__

(part/s)
BEAMEMITIANCE* --=c:::-:=-:r
BEAM LINESTO ---:.::=:....::.=!-- _

1982
1985

700 K$

7000

30 M$
10

ACCELERATOR PARAMETERS

CONSTRUCTION STARTED(date)
FIRST BEAM OBTAINED, or GOALT.(dT.:a7.t e:\"j- Tm,.".....- - - - - - -
TOTAL COSTOF FACILITY
TOTAL ACCELERATOR STA"'FF,,",,(r::n-:"ow-'-)---""'-........'--------

ANN. OPERAT.BUDGET -.Ll.J.U....IUI-_(w'thout salanes)
ANN. OPERATINGTIME h

Antj-protons
8 .

m; TUNNEL SECT. (W x H) 6 x 2 4
Other Relevant Parameters, Recent Improvements, etc.

to 52.822
1
o

200

2

Magnet System
FOCUSINGTYPE Strong FIELD INDEX n =
FOCUSINGORDER Triplet-FOno-Triplet ------
BETATRONFREQ.VH 6.610 Vv
No. MAGNETS 30 LENGTH(ea)'--.........~--=
BENDING FIELDatInJ.l. 7 T; atmax_-:-:--:-__--:
No. QUADS 84 LENGTH(ea)__--"'-:-'-_---,TT.
GRAD. at in). 10 TIm; at max
No. SHORTSTRAIGHTSECT. 12 LE°T;N;7'G'TT;;"H--'-,,-="--
No. LONG STRAIGHTSECT. 6 LENGTH
RISETIME s; FLAT-TOPTIME
POWERINPUT PEAK 2 M"'!; M'''"EAA"N..-----;:---...-ro;:;

Acceleration System
No. CAVITIES LENGTH(ea)__--!.'""'- _

HARMONIC NU~M7;B..E"'"R---'''---· 84

RFRANGE 52.812
ENERGYGAIN
RADIATION LOS"'S.----------::-'--------

RFPOWERINPUT PEAK

Stainless Steel
35

3xl0 -10

Vacuum System
MATERIAL OF VAC.CHAMBER
APERTURE OF VAC. CHAMBER ----::.;==::.::.;:~="'---=m=m

AVERAGE PRESSURE ~'-"-- torr

Extraction System
TYPE Kicker/Lambertson

o________to ......."'""-_}lSLENGTHOF SPILL

*Emittance = Area x j3rat90% of current (for p-machines)
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6/I 3/89
Ferm;la b

Debuncher
Accumulator

John Marriner
John Marriner

NAME OF SYNCHROTRON
---_..:....:..:....:..~.:....:...-_-----------------------

INJECTOR FOR

LOCATION

PERSON IN CHARGE --.:....::...;.;.. DATE: __'--'--__-:- _

DATA SUPPLIED BY ..:....:..__......;.: _

HISTORY AND STATUS ACCELERATOR PERFORMANCE

0.2
1.5

2 x 10 7

Maximum
achieved

8

5

2.4
0.2

2 x 107

Normal
(or Goal)

8

Accumulator

ENERGY (GeV)
RESOLUTION AElE (%)
REPET. RATE(pulse/s)
PULSE WIDTH AT PEAK E
INTERNALBEAM (part/pulse)

(part/s) ---=...................-- ---"-:':""::=--
BEAM EMITTANCE* nmm-mrad
BEAM LINES TO ----:-----;-,----'----

1983
1985
30 M$
10

700 K$

CONSTRUCTION STARTED (date)
FIRST BEAM OBTAINED, or GOALT:(d:r:a~te::'<)--~:-=-------
TOTAL COST OFFACILITY
TOTALACCELERATOR STA""FF"",(r::n,,,o""w:'<"")---~-'-'-''-------
ANN. OPERAT. BUDGET (without salanes)
ANN. OPERATING TIME ------'-=--=- 7000 h

ACCELERATOR PARAMETERS

Other Relevant Parameters, Recent Improvements, etc.

3,5
10

2

o 70

9,76
1.6

1.7

o
~W;MEAN5000

Magnet System
FOCUSING TYPE Strong FIELD INDEXn = _
FOCUSING ORDER FOPO
BETATRON FREQ.··V-H------£9~,:lol7lL7 ----,.,.vv---::--::-:-----
No. MAGNETS 66 LENGTH(ea) m
BENDINGFIELDatInJ. 1. 7 T;atm:':a""x-l...o..l<L.---- T
No. QUADS 114 LENGTH(ea) m
GRAD. at inj. 10 Tim; at max Tim
No. SHORTSTRAIGHT SECT. 36 LENGTH m
No. LONGSTRAIGHTSECT. 0 LENGTH m
RISETIME s; FLAT-TOPTIME s
POWERINPUTPEAK 2 MV\:';MEAN MW

Acceleration System
No. CAVITIES 6 LENGTH(ea)__---"""""' _
HARMONIC NUTiM'"'B""E""R,-_IL_-_-_-_-_-_-=-"...,.........9""0L.- -.-.;;-;::-
RF RANGE 53.1 to 53
ENERGY GAIN
RADIATIONLOSnS~-------"-------

RF POWERINPUTPEAK

10-8

Stainless Steel
45

Vacuum System
MATERIAL OFVAC.CHAMBER
APERTURE OFVAC. CHAMBER -----""""""'''''''7~''-'''''''''.......---.:m=m
AVERAGEPRESSURE "'-"- torr

Extraction System
TYPE Septum/Kicker

1.6________to_.....=.~__---!J1SLENGTH OFSPILL

*Emittance =Area x llrat 90% of current (for p-machines)
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NAME OF L1NAC Fennilab 2 00 -~V Proton Linac

INJECTOR FOR 8 GeV Booster Synchrotron

LOCATION Bat avia, Illinois

PERSON IN CHARGE .-;;;.D;.,.'..;;;E;.,.._Y;.;:o..;;;lD1~g,,-- DATE : 30 JlD1e 1989

DATA SUPPLIED BY ---:D::..:..;.,.E:::.:.:.......:.:Yo~lD1:::.2.g _

HISTORY AND STATUS ACCELERATOR PERFORMANCE

CONSTRUCTION STARTED (date) December 1968
FIRST BEAM OBTAINED, or GOAL (date) November
TOTAL COST OFFACILITY 12. 7M''''''':':;':''=:':':=:''''''::'''-'--='::''''''::--
TOTAL ACCELERATOR STAFF now "'::;'~==-':""":=-':"':;~I:-7.~'=i-f=:r
ANN. OPE RAT. BUDGET $600K
ANN. OPERATING TIME --i8,.0;';OriiO~-------·

OUTPUT ENERGY (MeV)
ENERGY SPREAD t.ElE (%) **
CURRENT (mA)
EMIITANCE* 4 (@3 5 rnA)

Normal
(or Goal)
201
0 . 35
35

Maximum
achieved

46
nmm-mrad

ACCELERATOR PARAMETERS Other Relevant Parameters. Recent Improvements. etc.

Physical Dimensions
TOTAL LENGTH 1448 m; No.TANKS 9
TANK DIAM.O .M-:O.94Tl No. DRIFTTUB,'FE<S---""280"l6~------
DRIFT TUBELENGTHS 47- 446
DRIFT TUBE DIAMETER,;;S......,..I~80rT"-..,1n:6:7'l0------------

GAP/CELL LE NGTH _----"0:.,:.c=2.;::.1-'-0"-'.'-'4c..:.7_.,..,....,~__--:":;:-__----==
APERTURE DIAM. 20 mmto__-::.4,,-0 mm

-*Energy spr ead ad justabl e t o op timi ze t he performance
of a 3-cel l deblD1che r whi ch reduces the energy spread at
t he input of the booster synchrot r on .

MHz

In the period from 1975 to 1978 , high current duo
plasmatron sources were use d to provide short linac
beam pulses of 150 t o 300 rnA for single-turn injection
into the booster. .

Recent I rovements or Modificat ions to Machine. The
maj or rna I Icatlon In t ast two years Involved the
swi t ch over in March 1978 to a negative ion source for
routine ope r at i on t o provide mul t i -turn injection into
the booster via a carbon str ipping fo i l .

The linac de l i vers only H beam whi ch i s time shared
between injection into the booster for the fixed t arget
high energy physics program, the colliding beam phys ics
program, the production of ant iprotons for the anti
proton source, accelerator physics experiments , and
ne ut r on cancer ther apy.

750

Magnetron H' sour ce
60 mAat 18 KeV

----'=-----n=-=m=m::::-:-mrad

Cockcroft -Walton

Bunchers
TYPE Single gap re-entrant cavity
MODULATION "-25 KeV. DRIFTI 750 mm at 201. 25MHz

---KeV. DRIFT '---mm at---MHz
===KeV. DRIFT '---mm at---MHz

Injector
TYPE
OUTPUT
EMITTANCE'

Ion Source
TYPE
OUTPU'·t----,=-'-===:;.:.:..=::::T':?-==-....-n-------;:r.:n
EMITTANCE'

15
....;;7.;;.----% (RF); t o O. 1
~~"",,......,.,,--I'S (RF); .".;6:::;0:....- ,

27- 15

_-= MW; MEAN 0 .0 75

Focusing System
No. QUADS 295 TYPE Pul sed Mag ORDER FO
GRADIENTS 70 to 7 ---"T/;-m
OTHER ----:....:....-----

Publ i shed a r t ic les de scribi n machine .
Par t Icl e Accelerators 1, 51 1970 .
1968 Linear Accel .Con~ Pro ceedings , BNL 50120 .
1970 Linear Acce l .Conf. Pro ceedings .
1972 Linear Acce 1 .Conf. Proceedings , LA 5115 .
1976 Linear Acce 1 . Conf . Proceedings , AECL 5677.
Proceedings of t he Fourt h Al l -Uni on Nat .Conf.on Part .

Acce l. Vol. I , p . 136 (J-b scow 1974).
IEEE Trans . Nuc 1. Sci . , NS- 1B, No . 3 , 517 (19 71) .
IEEE Trans. ~uc 1 . Sci. ,~, No.3 , 3760 (1979) .
IEEE Tr ans . Nuc1. Sci., NS-26, No. 3 , 4120 (1979) .

Coppe r Clad Stee l
5 x 10-8

Vacuum System
MATERIAL CHAMBER __--=--'--'-~.."....---------'"""":
AVERAGE PRESSURE

*Emittance = Area x 13rat 90% current
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NAME OF SYNCHROTRON 76 GeV Proton Synchrotron

INSTITUTION Institute for High Energy Physics

LOCATION Serpukhov, Moscow Region

PERSON IN CHARGE __....;E::.;.;.;.;A;,;,.• ....:M""-y.;;.a;;:...e DATE: 01,07,89

DATA SUPPLIED BY E.A. Myae------"-----------------------------

HISTORY AND STATUS ACCELERATOR PERFORMANCE

Normal Maximum
(or Goal) achieved
70 76

0.1 (with the booster)

1. 7,1013

1.5 nmm-mrad

ENERGY(GeV)
RESOLUTIONt.ElE (%)
REPET. RATE(pulse/s)
PULSE WIDTH AT PEAK E
INTERNAL BEAM (part/pulse)

(part/s)
EMITIANCE*ATPEAK E

350

1961
1967

ACCELERATOR PARAMETERS

CONSTRUCTION STARTED(date)
FIRST BEAM OBTAINED, or GOALT:(dT:aT.te:T)-~~;-------

TOTAL COSTOF FACILITY
TOTAL ACCELERATOR STAFFlF"('="no:::w""")r-----:;=-------

ANN. OPERAT.BUDGET (Without salaries)
ANN. OPERATINGTIME ------4~s:-:070- h

General
ACCELERATED PARTICLES
ENERGY -------'----i;"...;.'---------,:=_;_;

RING DIAM. 236.3

Booster (20Hz)
_~'=_...:P..:.p~p.,_;_;_mAat_.;;.l.;;.s,o..-OO'-- MeV

15 nmm-mrad
0.1 Ils,or 1/30 turns

Kicker Magnet

SECONDARY BEAMS

Particle Momentum range
hadrons+'- 20-70 GeV/c

3-17
3.5-70

e·'- 5-70_=--.:-=----

No. of beams
6
1
2

2

Other inform.
in5erna1 target
10 pps
ext. target
2.109pps

exg. target
10 eps

2

EXPERIMENTAL FACILITY

TOTAL EXPERIMENTALAREAS 17500 m'
No. INTERNAL TARGETS 4 -·N:;-:o:-."EXV'T"".-',;Ti';:A=";R""G"ET""S~--;:----

No. SEPARATEDBEAMS
No. BEAMS SERVEDAT S...A·M..E'"'T""IM...."E----:s-_-6-------

TOTAL POWER USED(AVERAGE) FOR RESEARCH 30 MW
No. USER GROUPS, in house 20, outside 20
TOTAL RESEARCH STAFF,in house 150 outsidJ":e,--::-<-l"'sO;;----
ANN. RESEARCH BUDGET, in house ~(w:::::!"iltrh=ou:7;t:-:sa'::1lrl.)
ANNUAL RESEARCH TIME ----:;3"'5"0"0--- h

2.62
4.87

15
2

Magnet System
FOCUSING TYPE AG FIELDINDEX n =__-=-__
FOCUSING ORDER FODO (combined function)'
BETATRONFREQ.VH 9.85 Vv 9.8
No. MAGNETS 120 LENGTH(ea) 10.4 and 9.3 m
BENDING FIELDat InJ 0.038 T; at max 1. 2 T
No. QUADS LENGTH(ea) m
GRAD. at in], Tim; atma~x:---------"TIT..m
No. SHORTSTRAIGHTSECT 36 LENGTH m
No. LONG STRAIGHTSECT 24 LENGTH m
RISETIME 2.5 s; FLAT-TOPTIME s
POWERINPUT PEAK 80 MW; MEAN MW

LENGTH(ea)__........~ _

30
to 6.1

20Q

Other Relevant Parameters, Recent Improvements, etc.

1985 - New Injection System

_____kw; MEAN 1989 - High Intensity Slow Extraction System

Stainless Steel
170 x 115

3-4.10- 1

Vacuum System
MATERIAL OF VAC.CHAMBER _---"~='::'-""""'::-:-:~""'-----=
APERTUREOF VAC. CHAMBER __-=.c'-"--=-.-""'-''-- -----,mm
AVERAGE PRESSURE torr

1.8

5
1.5

Extraction System
TYPE i) Fast

ii) Slow
iii) Internal Target

LENGTHOF SPILL I) __---"O"'-•.=.l ~to---"'---_IlS
ii) to ps
iii) to ps

*Emittance =Area x J!rat 90% of current (for p-machines)
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01,07, 89

Serpukhov , Moscow Region

1,5 GeV Fast Cycl i ng Booster Synchr o t r on

Institute f or High Energy Physics

E. A. Myae

E. A. Myae

NAME OF SYNCHROTRON
---=..:;.....::..::..:-:..=.::.=......=.=:.:.:,Q.,..::;:.;;=~"-"""==~-----------

INSTITUTION

LOCATION

PERSON IN CHARGE ....::.:..~_=.::.::... DATE: _..:::=.~~ _

DATA SUPPLIED BY .....::..::....:.:.:......:.;..r..=.;:; _

HISTORY AND STATUS ACCELERATOR PERFORMANCE

20

Max imum
achieved
1,5

I S

Normal
(or Goal)
1 ,35ENERGY (GeV)

RESOLUTION t.ElE (%)
REPET. RATE(pulse/s)
PULSE WIDTH AT PEAK E
INTERNAL BEAM (part/pulse) _-"'--"""--__

(part/s)
EMITTANCE" AT PEAK E

100

1975
1983

ACCELERATOR PARAMETERS

CONSTRUCTION STARTED(date)
FIRST BEAM OBTAINED, or GOALT(d.,..a-:t..,e),.----'~,.:!--------
TOTAL COSTOF FACILITY
TOTAL ACCELERATOR STA"'FF,",(r":"n"':'"ow"':"T")----,...,..-------

ANN . OPERAT. BUDGET (WIthout salaries)
ANN . OPERATINGTIME -------4-7-0-0- h

SECONDARY BEAMSprotons
1 5 GeV

m; TUNNELSECT.(Wx H} 4.5 x 4 . 5 m Particle Momentum range No. of beams Other inform.

RFQ Linac
100 mAat__......=;30~_---::c--:-:MeV

30 nmm-mrad
1,3 ",ecl turn us,or 1 to 5 turns

4 kickers, 1 septum

AG
triplets, EXPERIMENTAL FACILITY

3,85
24

2, 5

Acceleration System
No. CAVITIES 9 LENGTH{ea) 1, 2 m
HARMONIC NU'T;M........BE"'R""."""__- _-_-_-_-_-_--:_-=1'__--,~-----....,..."..,...
RFRANGE 0,75 to 2,8 MHz
ENERGY GAIN SO (max) KeVlturn
RADIATION LOSS KeVlturn
RFPOWERINPUT PEAK kw; MEAN 500 kW

Other Relevant Parameters, Recent Improvements, etc.

Stainless Stee l
140 x 61

2 . 10- 1

Vacuum System
MATERIAL OF VAC.CHAMBER _--'~~~~~~ _
APERTURE OF VAC. CHAMBER .=..,;.=-:-::~=- mm
AVERAGE PRESSURE torr

0,1

Extraction System
TYPE i) one turn

ii)
iii)'-------------------

LENGTHOFSPILL I} to ps
ii) ------~to----':..:..:::'-----I'S

iii ) to ps

*Emittance = Area x !3rat90% of current (for p-machines)

l
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01 .07.89

Serpukho v, Mo scow r e g i on

V. M. Ledenev

V. M. Ledenev

1-100 linear proton acc elerator (Alva rez t yp e )NAME OF L1NAC

INJECTOR FOR

LOCATION

PERSON IN CHARGE DATE:
--_----::~;.;.;;.;;.--------------- --""-'-"-'-''"''''''"----:-----

DATA SUPPLIED BY _~..:....;.~:.=.=.;=~ _

HISTORY AND STATUS ACCELERATOR PERFORMANCE

CONSTRUCTION STARTED (date) 19 61 .
FIRST BEAM OBTAINED, or GOAL(date) 1967
TOTALCOSTOF FACILITY __..;c.:...;;.:... _

TOTALACCELERATOR STAFF (now) 40
ANN. OPERAT. BUDGET -,.5.,..0"'00".----'-'(w=itt:"ho""'u""t"'sa"'l"':"a::!"ne=s:t'")
ANN. OPERATING TIME h

Normal
(or Goal)
100
2 %
100

8

ACCELERATOR PARAMETERS Other Relevant Parameters, Recent Improvements, etc.

Physical Dimens ions
TOTALLENGTH 80 m; No. TANKS 3
TANKDIAM. ** m; No. DRIFT TUB-..ES..---*:-.*""7*-----
DRIFT TUBE LENGTHS 62 .;- 62 3 ,83 rom
DRIFTTUBE DIAMETERS 232.;- 100 rom
GAP/CELL LENGTH 0, ""25"'0"':::;;0'=,";;"25';"5";;=""0=,1"'8"5'"'';-''''0-,2"'8""'4-;-0""",2:-:2:":2"".;-""0""7, 277
APERTURE DIAM. 20' mm to 40 mm

** 1, 324 M; 1,22 m; 1,087 m

*** 1 + 93 + 1 . 1 + 41 + l . 1 2 1
2 2 '2 2 '2" +6 + 2"

0,01
P1asmatron

1500 mAat KeV
2 ----"-'-"'=----n--:m=-m=-::.mrad

Ion Source
TYPE
OUTPUT
EMIITANCE*

7001000 27':at-----'-"-"--n..,.m,--m-_-:r:~
Pu lsed DC a ccelerator

Injector
TYPE
OUTPUT
EMIITANCE*

Clystron
~KeV, DRIFH----22Lmm at~MHz

KeV, DRIFT' mm at MHz
==KeV, DRIFT '---mm at---MHz

MHz

0 , 8

63
100

Acceleration System
RFFREQ. 148, 5
FIELD MODE E010 Q
EQUIL PHASE 37 6 ACCEL RATE:::::~::::::~M.-.::leVT;/m=
REPETITION RATE 1 herz
DUTY FACTOR ---'3";0<-"c=.:.;~;r-r;~:-------:;-::-----;;%Tr.(B;:e:=a=:;m)

PULSE LENGTH 300 J1S (Beam)
EFFECTIVE SHUNTIMPEDANCE MWm
FILLING TIME ---------- J1S
RFPOWERINPUTPEAK MW

Focusing System
No. QUADS *** TYPE FOOD ORDERN=2 ; K=l
GRADIENTS 60 to 4 T/m
OTHER ---.:..=------

Vacuum System
MATERIAL CHAMBER
AVERAGE PRESSURE ------;~~'------------::==-

*Emittance = Area x Prat 90% current
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NAME OF SYNCHROTRON V-lO
INSTITUTION ITEP

LOCATION Moscow

PERSON IN CHARGE L.L. Gold in DATE : 1, 7 , 89

DATA SUPPLIED BY L . L. Goldin

HISTORY AND STATUS ACCELERATOR PERFORMANCE

0,5

Maximum
achieved

10,0

2,5 see

Norma l
(or Goal)

9,3

0,3

1'10 12

3 ' 10 1 1

_________nrnrn-rnrad

ENERGY (GeV)
RESOLUTION l1EJE (%)
REPET. RATE(pulse/s)
PULSE WIDTH AT PEAK E
INTERNALBEAM (part/pulse) 7~n----

(part/s)
EMlnANCE* AT PEAK E

1961
CONSTRUCTION STARTED (date)
FIRST BEAM OBTAINED, or GOALT(d,...a...,-te""),.------",""""'....-------
TOTAL COST OF FACILITY
TOTAL ACCELERATOR STA"'FFF"l(""n""'ow-r")---...:..--------
ANN . OPERAT. BUDGET (w'thoutsalanes)
ANN. OPERATING TIME h

ACCELERATOR PARAMETERS

Other inform.

separat ed
polarized1

1
1

1

No. of beams
7

1 - 4 GeV/ e
E-70-200 MeV
5,2 GeV/ c

Momentum range
1 - 9 GeVIe

Part icle

neu tral
d, t, 3He

p

SECONDARY BEAMS

1

25,4

General
ACCELERATED PARTICLES P He2+
ENERGY 9,3 Ge.V (p) 4, 7 aeVIn (He) ' GeV
RING DIAM . 80 m; TUNNELSECT. (W x H) 12 x m

Injector
TYPE Linac (U-2)
OUTPUT(max) 200 mA at MeV
EMInANCE* 14 --="-''-"---=n=m:-::m~.mrad

INJECTION PERIOD 3,8 j.ls, or turns
INFLECTOR TYPE Elec trostatic

EXPERIMENTAL FACILITY

TOTAL EXPERIMENTAL AREAS 5000 m'
No. INTERNALTARGETS 5 No. EXT. TARGETS
No. SEPARATED BEAMS 2 ------
No. BEAMSSERVED AT SAME TIME 4 - 6
TOTAL POWERUSED (AVERAGE) FO'"R'"'R"'E,.".SE"..A:-:R""'C;,.H,...---3::-----:-:M~W

No. USER GROUPS, in house 12 outside
TOTAL RESEARCH STAFF, in house outside
ANN. RESEARCH BUDGET,in house ---'(-w"",tT"h-ou""t-s"'aIM. )

ANNUAL RESEARCH TIME 3500 h

4 Other Relevant Parameters, Recent Improvements, etc .

12 x 5 kw; MEAN

Vacuum System
MATERIAL OF VAC.CHAMBER stainless steel
APERTURE OFVAC. CHAMBER ...,..:1=>1;.:0-.:..:.x_8:.;0:...... -:mm
AVERAGEPRESSURE 1.10-8 torr

Extraction System
TYPE i) Internal Targets. slow

iQ Internal targets. fast
i ii ) Fast, for med i cine. up t o 200 Mev

LENGTH OFSPILL I) _~l"'--'s"'e""c to j.lS
ii) to ps
iii) to ps

*Emittance = Area x ~Tat 90% of current (for p-machines)
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ITEP Proton and Heavy Ion Accelerator Complex (U-lO, Saving Ring)

L. L. Goldin

1. L. Goldin

NAME OF SYNCHROTRON __-===-....:..;;..:;..:c;.:,;.-==--==-"-''--==--=====-===--=''''''''=:.:....;=--=z......::=.:..=:.......:;='''-'- _
INSTITUTION ITEP

-~"-----------------------------------
LOCATION Moscow_--..:.:.:;.;;..;;"'-"----------------------------------
PERSON IN CHARGE ----'::.:......;::.:.-=='--- DATE: _

DATA SUPPLIED BY ...=:.:..--=:.:.~=~ _

HISTORY AND STATUS ACCELERATOR PERFORMANCE

Maximum
achieved

nmm-mrad---------

Normal
(or Goal)

3,5 - 9,3 GeV/:.;A _

20

ENERGY (GeV)
RESOLUTION t.ElE (%)
REPET. RATE(pulse/s)
PULSE WIDTH AT PEAK E
INTERNAL BEAM (part/pulse) _ _

(part/s)
EMITIANCE* AT PEAK E

CONSTRUCTION STARTEO (date) 1985
FIRST BEAM OBTAINED, or GOAL ...(d....a-:-te')....:..;..:.;:.-1;-;9""9'""0------

TOTAL COSTOF FACILITY
TOTAL ACCELERATOR STA"FF'"'l('=n=ow::-:r)-----------
ANN. OPERAT. BUOGET (without salanes)
ANN. OPERATINGTIME h

ACCELERATOR PARAMETERS

SECONDARY BEAMS
General
ACCELERATED PARTICLES -;;-,....-'p'---_U"---- --,"""
ENERGY 3,5 - 9,3 GeV/A GeV
RINGOIAM. 40 m; TUNNEL SECT. (W x H) 12 x 7 m

Injector
TYPE Resonator with four accelerating gaps
OUTPUT(max) mAat 3 8 MeV
EMITIANCE* 20 - 100 nmm-mrad
INJECTIONPERI"'O"'O"---"2"'0----.1"0"'0---11....,5-,o,..,r,-------.l-- tu rns
INFLECTOR TYPE Elec trosta tic

Particle Momentum range No. of beams Other inform.

1,6 m
Other Relevant Parameters, Recent Improvements, etc.

EXPERIMENTAL FACILITY

TOTAL EXPERIMENTALAREAS m'
No. INTERNAL TARGETS No. EXT. TARGETS
No. SEPARATED BEAMS ------
No. BEAMS SERVED AT SAME TIME
TOTAL POWER USED(AVERAGE) FO"'R'""R"'E"'SE"'A..R""C"H;-------..M;;"A7W
No. USER GROUPS, in house outside
TOTAL RESEARCH STAFF,in house outside
ANN. RESEARCH BUDGET, in house --'(C:-w"'itrh=ou::":t:-:s::lalr"'.)
ANNUAL RESEARCH TIME h

12 kW;MEAN _

Magnet System of Saving Ring (See U-lO)
FOCUSING TYPE strong FIELO INDEX n =
FOCUSING ORDER FODD -----
BETATRONFREQ. VH 5,7 vv 5,7
No. MAGNETS 42 LENGTH(ea) 1,5 m
BENDING FIELDat in) T; at max 1,3 T
No. QUAOS 42 LENGTH(ea) 0,357 m
GRAD. at in). TIm; at max 10 TIm
No. SHORTSTRAIGHTSECT 42 LENGTH D, 47 m
No. LONG STRAIGHTSECT 42 LENGTH 3,0 m
RISETIME 5; FLAT-TOPTIME 5
POWERINPUT PEAK MW; MEAN MW

Acceleration System
No. CAVITIES 1 LENGTH(ea)
HARMONIC NU'"M"B"'E,;;R'----- > 4
RF RANGE 1, 1 ----"7to::-'--"-------:4:-,"";;8--:--·M"HT.:z

ENERGY GAIN =-_..;.<....;l~O~ KeV/turn
RADIATION LOSS KeVlturn
RFPOWERINPUT PEAK kW

Vacuum System
MATERIAL OF VAC.CHAMBER stainless steel
APERTURE OF VAC. CHAMBER mm
AVERAGE PRESSURE l·lO~-""'I""u----------·torr

Extraction System
TYPE i) Slow Extraction

ii) Fast Extraction
iii)

LENGTHOF"S"'pc;;IL'L--I.....) --------::t'=o--------:I1::":s

Ii) to I1s
iii) -------to------'I1S

*Emittance =Area x Prat 90% of current (for p-machines)
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July 1989

NAME OF L1NAC 1-2
--"-~--------------------------------INJECTOR FOR __...:l""o...,;G::.,:eo.:.V...,;P'-'S'-- _

LOCATION ITEP, Moscow

PERSON IN CHARGE _1;;.;."'M"'._K_a....p...;,c...;,hJ.:;,;·n....;s....;k...;,iJ....· DATE: _--'=o:;~~"'_ _

DATA SUPPLIED BY --:.;N..:...V.:..;.~La=.;z:::a:.:.r.::.ev'__ _

HISTORY AND STATUS ACCELERATOR PERFORMANCE

1 0

Normal
(or Goal)
24.6

10
170

1962
1966

CONSTRUCTION STARTED (date)
FIRST BEAM OBTAINED, or GOALTCd"'a""te""):---*;;-------
TOTAL COSTOF FACILITY
TOTAL ACCELERATOR STA"'FF"'C'=n":Cow"")-----------
ANN. OPERAT. BUDGET CWlthout salaries)
ANN. OPERATING TIME --'6"00::-.0------- h

ACCELERATOR PARAMETERS Other Relevant Parameters, Recent Improvements, etc.

Accelerator performance for He2+

For He4 ions acceleration by the linac 1-2 the APF

structure is installed between the preinjector and

the first resonator. After stripping He2+ ions are

injected into the first resonator, which is used only

as a focusing channel. The ions are accelerated by

second resonator with period of acceleration.

KeV
_______________nrnm-mrad

Physical Dimensions
TOTALLENGTH 18,4 m; No. TANKS 2
TANKDIAM. 1,9 m; No. DRIFT TUB'''ETS--:2'=Q+.,-3::-5=-------

DRIFT TUBE LENGTHS 137-313 i 196-314
DRIFT TUBE DIAMETERS 190-150 i 150
GAP/CELL LENGTH ----'0~,:.;;2;--~0::.:,3:-'i'--0~,::':1"6--::-0 ,""'3:-------
APERTURE DIAM. 20 mmto__..;:2:.:5'-- mm

Ion Source
TYPE Cold cathode duo5fasmatron
OUTPUT 2000 m at 40
EMITTANCE'

Injector
TYPE Pulse transformer
OUTPUT 1200 mAat 700 KeV
EMITTANCE' 8 nmm-mrad-_....::...._---------
Bunchers
TYPE One gap
MODULATION 30 KeV, DRIFH 850 mm at 148,5 MHz

---KeV, DRIFT '---mm at ---MHz
==KeV, DRIFT '---mm at---MHz

Output energy (MeV)

Energy spread M/E (%)

Current (mA)

Emittance

6

1,2

1,5

10 rom mrad

MHz
65000
1,3

0,002
5-30

MW; MEAN 0,002

Focusing System
No. QUADS.....;;.3,;..6+...,;6;.,;8.."..".__TYPE d . c • ORDER FOD:FOFDOD
GRADIENTS 55 to 18 T/m
OTHER Each drift tube cotain 2 lenses of opposite signs

Stainless steel
2-3 010- 6

Vacuum System
MATERIAL CHAMBER -T~~r-"::'::'='--------::-::::
AVERAGE PRESSURE

*Emittance =Area x llrat 90% current
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July 198 9

I TEP , Moscow

ISTRA

reconstruct ed PS ITEP

I . M. Kapc hinskij

A.M. Kozodaev

NAME OF UNAC

INJECTOR FOR

LOCATION

PERSON IN CHARGE DATE:
-----'----"--------------- _---::..::..::..<......::.::..;:..:..------

DATA SUPPLIED BY-.-;.;.;.;.;..-.;..;.;;..;;.;;.,;;,;,;.;;,,;.------------------------

HISTORY AND STATUS ACCELERATOR PERFORMANCE

Maximum
achieved

3

5

Normal
(or Goal)
56
1,32
150

OUTPUT ENERGY (MeV)
ENERGY SPREAD AElE (%)
CURRENT (mA) 250
EMITTANCE" ~ __'(..:;.3.z..., 7,-,):.-nmm-mrad

CONSTRUCTION STARTED (date) Mar ch 19 88
FIRST BEAM OBTAINED, or GOAL (date) 1992
TOTAL COST OF FACILITY ---=~------

TOTAL ACCELERATOR STAFF(now) 30
ANN. OPERAT. BUDGET ------::"'--r:(w""',":'th"'"o""u""t":'sa:'TI"'ar"",e""s.....)
ANN. OPERATING TIME h

ACCELERATOR PARAMETERS Other Relevant Parameters. Recent Improvements. etc .

Accelerat ion system RFQ

Out put energy 3 ,03 MeV

RF f req . 148 ,5 MHz

Field mode H211--....::..::;=-----
Equ i l . phase 90 °_ 35 °

Physical Dimensions
TOTAL LENGTH 30 m; No. TANKS 1 (RFQ) + 3 (DTL)
TANK DIAM. ~5 m; No. DRIFTTUBES 119
DRIFTTUBELENGTHS 67, 8 - 236 , 5
DRIFTTUBE DIAM ETER"'S~1'-;;0'*0'::";(D~T~L:';:'17) "-=-:-;;8-;:'5--;-:(D~T:::'L"':;'2-,3"').----- - -
GAPICELL LENGTH 0 ,17 - 0 ,29
APERTUREDIAM. DTL 12;16; 24 mmto mm

Ion Source
TYPE Cold ca t hod e duoplasmatron
OUTPUT mAat KeV
EMITTANCE' -------n=m=-m=-::·mrad

Length

No . ce lls

Poten t i al diff .

4 , 7 m

156

18 5 kV

90

Injector
TYPE Pul se transformer
OUTPUT 350 mAat__--<"'-_----==-::KeV
EMITTANCE' 1,5 nrnm-mrad

Bunchers
TYPE One gap (between RFQ and DTL)
MODULATION 200 KeV, DRIFTI 430 mm at 297 MHz

---KeV, DRIFT'---mm at---MHz
:::==KeV, DRIFT'---mm at---MHz

MW; MEAN _

Acceleration System DTL
RF FREQ. 297 MHz

~~G~L~P~~~E ~gl~ 300 ACCEL.RAT~--=3""5""0~:-'~:..:-~-:."~6::.:0::.:::0c:::.0..l.:j2::.::8"'i°M;70~::.V77/m=
REPETITION RATE
DUTY FACTOR % (RF); % (Beam)
PULSE LENGTH-----ps (RF); IlS(Beam)
EFFECTIVE SHUNT IMPEDANCE 26 MQlm
FILLINGTIME 100 ps
RFPOWERINPUT PEAK 13 MW

TYPE PM ORDER Fono
to 23 . 6 Tim

Focusing System
No. QUADS 119
GRADIENTS 60 ,0
OTHER _

Three-ply metal
1')0-6

Vacuum System
MATERIAL CHAMBER _-J..w..s=~ylJO..l"........-- ..,.",:_:_
AVERAGEPRESSURE

*Emittance = Area x Prat 90% current
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D - 5 300 Bon n ' , Wes te r n Germ an y , Nus sallee ' 2

EL SA ( Elec t r o n St r e t c h e r and Ac c e l e r a t o r)

Bonn University, Phys i c s Institute

Di r k Hu sman n DATE : .....::J""'u::.,:1'-'y'--':...:9:...:8::.:9"--- _

Dir k Hu sma n n

NAME OF SYNCHROTRON _....=.::;.::.:..:..-->.::~::....::...:...::..:..:......::....::...:...;;...:;.;;;.;.:..:...:......::.:~..:..=::..::...::..::....:..=~ _

INSTITUTION

LOCATION

PERSON IN CHARGE

DATA SUPPLIED BY --_---::..::..:...:.:....:..===-------------------------

HISTORY AND STATUS ACCELERATOR PERFORMANCE

_________nmm-mrad

O. ,

Normal
(or Goal)

3 .5

CONSTRUCTION STARTED (date) J u n e ' 983
FIRST BEAM OBTAINED,or GOALT.(d:r:a"te::'l)---';;-F:':'ef-b:':'r-.-:-'.;;.9.;;.8.;;.8----
TOTAL COST OF FACILITY 18•5 MDM
TOTALACCELERATOR STA"'FF'""("-n-ow-'-)-----=2-=3~--"'~'------
ANN. OPE RAT. BUDGET * 3.2 MDM (withoutsalanes)
ANN. OPERATING TIME -::*:--:;4-!""'5""'0""'0"'="':::~=--- h

ACCELERATOR PARAMETERS

ENERGY (GeV)
RESOLUTION t:.ElE (%)
REPET. RATE (pulse/s)
PULSE WIDTH AT PEAK E
INTERNALBEAM (part/pulse) _

(part/s)
EMIITANCE*ATPEAK E

Maximum
achieved
2.0

Other inform.No. of beamsMomentum rangeParticle

SECONDARY BEAMSelect ron s
max. 3 .5 GeV

m;TUNNELSECT.(WxH) 2.5 x 2 .3 m

General
ACCELERATED PARTICLES ----"-=:,.::....::;.;,:::-7"-------,=
ENERGY
RING DIAM . 5 2 • 3

0. 548 I1s, or__----'- _
sep t u m magnet

Injector
TYPE 2.5 GeV Synchrotron
OUTPUT{max) 30 mAat 50 0 - 2! 000 MeV
EMIITANCE* nmm-mrad
INJECTION PE RI""O""D..----;;:-;:'"7":'..------:::-:-:::-:----;-- turns
INFLECTORTYPE _--'''"''-'''"''''=-=>:..0.:.:..:<.-''- _

betatron r e s onance ( v H = ' 4/ 3)
on Carbon fi b e r (fo r l ow intensi t y )

3

2 MW

*** ) EL SA i s op e r at e d in th re e dif ferent

mod e s :

1. ) St r e tcher

2 .) Post Ac c e l e r a t o r

3 . ) Storage Ring (dedic ated SR sour ce )

Further in formation: Proceedings o f EPAC I,
Rome 1 9 8 8, vo l . 1! p a ge 3 56

EXPERIMENTAL FACILITY (Me dium En e r gy Nu c 1 . Phy s . J

Other Relevant Parameters, Recent Improvements, etc.

TOTAL EXPERIMENTALAREAS , , 50 0 m'
No. INTERNALTARGETS 0 --,Nrr-o-.-iE"'X""'T."'Ti-::A'""R,."G"'E""TS...----=---
No. SEPARATED BEAMS
No. BEAMSSERVEDATSAATM"E"T"'IMi""ii'"E----::-'-------
TOTAL POWERUSED (AVERAGE)FORRESEARCH
No. USER GROUPS, in house 3 outs ide
TOTAL RESEARCH STAFF, in house 50 outside
ANN. RESEARCH BUDGET, in house 1 ., MDM -'(:-w""'lt1:"h""'"'ou"""t:-::sa"'ln.)
ANNUAL RESEARCH TIME__....:3::.L.! 7:...:0::.:0"--- h

m

50 0

stainless steel
100 x 50

10- 8

I) stretcher : to 19. 8 x '0 3 \1S
ii) post accel . : t05 0 0 x 1 0 3 \1S
ii i) to I1S

Extraction System
TYPE i) hori zontal

ii) scatter ing
iii)

LENGTH OF'"'S""P,.,.IL.,...L-.....--,-....,--;----..,,.,..-....,..-;::--;;----:-~----::-:

Vacuum System
MATERIAL OFVAC.CHAMBER ..:::..::.:::..::~..;<-:::..:::.......;;..,;o=.=......---==
APERTURE OFVAC. CHAMBER __...:...;;:-7-"-=-.,,..::..::'-- .mm
AVERAGEPRESSURE torr

Acceleration System ( t wo s y s tern s )
No. CAVITIES 2 / /' LENGTH(ea)' .5 / / 0 . 3
HARMONIC NUMBER ~2.:..7...:.4----..."..,,~--......._.::
RF RANGE ~Q: MHz
ENERGY GAA";I""N;---------.3,...,..;.0 O"'O,....----......::.=-vK::'leV:TI'turn

RADIATION LOSS , ! 22 5 KeV/turn
RFPOWERINPUTPEAK 2a0 kw; MEAN 20 0 kW

Magnet System
FOCUSING TYPE AG ! s ep . f c t . FIELD INDEX n = _
FOCUSING ORDER FODO
BETATRON FREQ. VH-......:,4..::.;;6~5:....-------:v-v--4;-.-6;-0:-----

No. MAGNETS 24 LENGTH (ea) 2 .8 4 m
BENDINGFIELDat In) O. 15 - 0 .6' T; at max 1 . 0 7 T
No. QUADS 3 2 + 4 LENGTH (ea) 0 .45 m
GRAD. at in). TIm; at max 7 • 7 TIm
No. SHORT STRAIGHT SECT 24 LENGTH 1 • 50 m
No. LONGSTRAIGHT SECT 8 LENGTH 4 • 69 m

**RISETIME 150 ms;FLAT-TOPTIME 500 m s
POWERINPUTPEAK 3 . 7 MW; MEAN , . 6 MW

* J St a ff an d Budge t: t o gether fo r EL SA an d
injector synchrotron

** ) only rel ev ant for post accelerat or mode

*Emittance = Area x ~rat 90% of current (for p-mach ines)
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D - 530 0 Bonn 1 , Wes t ern Ge rman y I Nu ss all ee 12

Dirk Hu sma n n DATE ; ---:J:..;u::.;l:;"YI....-:...l 9::.,.8:;,.9::...- _

Di r k Husmann

2.5 GeV E l e c t r o n Sy n ch rot ron

ELSA ( El ec t r o n St r e t ch e r an d Ac c e l era tor )

NAMEOFSYNCHRO~ON~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~_
INJECTOR FOR

LOCATION ~ ~---==~~"-'---~~~~-:;:,;:~~"-'-.:.:..:::.;::.=~~--=-..:::. _

PERSON IN CHARGE

DATA SUPPLIED BY ~~~--=:.~~~=:..:.:....~~~~~~~~~~~~~~~~~~~~~~~_

synch r o t r on)
Maximum
achieved

5 x
2 .5 x

so
0 .23 -

ACCELERATOR PERFORMANCE
( a f te r c o n ve r s i o n to in j e c t o r

Normal
{or Goal)
0.5 - 2 .0

CONSTRUCTION STARTED (date) Ap r ill 96 5
FIRST BEAM OBTAINED, or GOAL7(dTa::;:t-='e)r+MOl'a'"""r""""c'Th'----'I-'i9"'6;..;7;-----
TOTALCOST OFFACILITY 1 2 • 3 MDM
TOTALACCELERATOR STA"'FF"'('=n""'ow:c-:r)--.*,......,:2'"'3;-:-.:::......:..:.:::..:..:..------
ANN. OPE RAT. BUDGET 3 .2 MDMw lt hout salaries)
ANN. OPERATING TIME ------,5"....."O""'O""'O;;-:-::....;~· h

HISTORY AND STATUS

ACCELERATOR PARAMETERS
ELSA

Other Relevant Parameters, Recent Improvements, etc.

500
3

m

Magnet System + 2 3 , 26
FOCUSING TYPE AG , c om. f c tflELD INDEXn = - 2 2 • 26
FOCUSING ORDER OFDO
BETATRON FREQ. Y·-H-~W3~.4.,....-----y-v---"""3-.'4---

No. MAGNETS 1 2 LENGTH (ea) 4 , aas m
BENDING FIELD at in). 0 • 00 9 T; at max 0 • 87 T
No. QUADS LENGTH (ea) m
GRAD.at in). TIm; at max Tim
No. SHORT STRAIGHT SECT. 1 2 LENGTH 1. 80m
No. LONGSTRAIGHT SECT. LENGTH m
RISE TIME 8 .8 ms: FLAT-TOP TIME sinus s
POWER INPUTPEAK MW; MEAN O. 55 MW

Acceleration System

~~'R~6~1~~U,....M.,.,B...E""R--'--~LEN~;~{ea) O. gO
RF RANGE ----·to::-'.........:........-'4"9;";9'.'6'"'7;-------.MlITH:r:'z

, ENERGY GAIN max. 50 0 KeVlturn
RADIATION LOSnS~-a-t,........,z::-"l'G~e"":V!';-: 'f-'J8!f6~------KeVlturn

RF POWER INPUTPEAK 100 kw; MEAN 40 kW

5 x 10 - /

por c ela in and A1Z0 3
1 2 5 x 4 2

Vacuum System
MATERIALOFVAC.CHAMBER
APERTU RE OFVAC. CHAMBER -"-"-~~~'-'-=7-:"':":''''''='~----= m:-=m

AVERAGE PRESSURE --"'---":......:...::..... t orr

Extraction System
TYPE fas t ex tr ac t jon' shayj n g me tho d

LENGTH OFSPILL 0, 2 30

* ) Bu dget and St aff : t o ge t her for in jector
s ynchro t ron and ELSA

*Emittance = Area x Prat 90% of current (for p-machines)
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NAME OF SYNCHROTRON 1.3 GeV Electron Synchrotron (INS-ES )

INSTITUTION I n st itut e f or Nuclear Study . University of Tokyo

LOCATION Midori-cho, Tan ashi-shi, Tokyo 188 , Japa n

PERSON IN CHARGE _K~.:.-...:Y""o~sh""i",de:a DATE : Jun e. 198 9

DATA SUPPLIED BY ~K",".-,Y=..;o~s.!.l.h~",·d~a,-- _

HISTORY AND STATUS ACCELERATOR PERFORMANCE

0.1

Max imum
achieved

1.27

2 X 1 0 1 2

21.5
sinusoidal

x 1Q 1 0

0 .1

Normal
(or Goal)

1. 3

21.5

_________nmm-mrad

ENERGY(GeV)
RESOLUTION AElE (%)
REPET. RATE(pulse/s)
PULSE WIDTH AT PEAK E
INTERNAL BEAM (part/pulse)

(part/s)
EMIITANCE* AT PEAK E

(Without salanes)
3 ,000 h

ACCELERATOR PARAMETERS

CONSTRUCTIONSTARTED(date) 1957
FIRST BEAM OBTAINED, or GOAL"T(d,...a"""te--.),---1-Q-6-1-------

TOTAL COSTOF FACILITY '" $10M
TOTAL ACCELERATORSTAff (now)_~__""1~0_--,""""",,.,----:--.--.---,,
ANN . OPERAT. BUDGET ~, $0.5M
ANN . OPERATINGTIME

Other inform.No. of beamsPart icle Momentum range
Tagged y <1 .100MeV

SECONDARY BEAMSElectron
1. 3 GeV

m; TUNNEL SECT. (W x H) m

"' 1
1.2 ps, or 10
Electric Puls-e-r~~-----

General
ACCELERATED PARTICLES ......;==..:::..::..:.:;..:.;~ """'"
ENERGY
RING DIAM . 11. 06

Injector
TYPE Linac
OUTPUT(max) 150 mAat 15 MeV

EMIITANCE* ,~:~~~~==~=~===---::-"..,...----,:7---l)mm.mrad
INJECTIONPERIOD turns
INFLECTOR TYPE --==c::.:.;=-.:..:::=e:.- _

EXPERIMENTAL FACILITY

0. 7
5
50

(Without sal.)

3 ,000 h

TOTAL EXPERIMENTALAREAS-~~v-o-~""",~l.,L'O\<JO""0L,,- m'
No. INTERNAL TARGETS_3c1.-__No. EXT. TARGETS 1
No. SEPARATEDBEAMS ------
No. BEAMS SERVED AT SAME TIME 4
TOTAL POWER USED(AVERAGE) FO"'R"Rr.E7S".EA:r;R"'C"'H~T±.. -_-_-_-;,.,..:...~-_-_--..M""W
No. USER GROUPS, in house 2 outside

~~~~~:~~~~~~~~~A~:T:7nh~~~~e ", 5$0 . 5M outside -.--4-;;-.,--,..,

ANNUAL RESEARCH TlME, .L.l=~ ___

2 .25
3 .14

1.08
8

m
Other Relevant Parameters, Recent Improvements, etc.

The synchrotron works also as a i nj ect or of
400 MeV s torage ring f or synchrotron radiation
utilization.
The du t y cyc l e of extracted electron beam
( and also of t he t agged y be am) has been
extended to be 20% at maximum.

10
63

We l ded st a i nl ess-st eel bellows
33 mm

1 x 10- 1 torr

20 kw; MEAN 4 '" 5

Vacuum System
MATERIAL OF VAC.CHAMBER
APERTURE OF VAC. CHAMBER
AVERAGE PRESSURE

Extraction System
TYPE i) Slow extraction system of Pi cc i on i met hod

ii) Int ernal radiator
iii) Fast ex t raction syst em f or st orali'e ri nli'

LENGTH OF SPILL I) 10msec ( max ; ) to ps
ii ) 10msec( max. i to liS

iii ) 60nsec to ps

• Emittance = Area x Prat 90% of current (for p-mach ines)
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Jul y . 1989

NAME OF SYNCHROTRON Cor nell Elect ron Synchrotron

INSTITUTION Laboratory ,of Nuclear Studies, Cornell Uni ver sity

LOCATION I t haca , NY, USA

PERSON IN CHARGE _...':D.:.av:...i:.:::d~R~i:.:::c.=.e DATE : _---"'-.........-&--0........... _

DATA SUPPLIED BY David Rice-----------------------------------

HISTORY AND STATUS ACCELERATOR PERFORMANCE

0.5

2 mS
60

3x1010

Maximum
achieved

12.2
0.5

10Il
2 m5
60

0.1

Normal
(or Goal)

12ENERGY (GeV)
RESOLUTION toE/E (%)
REPET. RATE (pulse/s)
PULSE WIDTH AT PEAK E
INTERNALBEAM (part/pu lse) __--'- --'-,,;,:,..:=--_

(part/s)
EMITIANCE*ATPEAK EACCELERATOR PARAMETERS

CONSTRUCTION STARTED (date) April 1::H.j ;J
FIRST BEAMOBTAINED, or GOAL(date) May-r9~6;;;7'-----
TOTALCOSTOFFACILITY $11.5 Million
TOTALACCELERATOR STAFF (now) 60 **
ANN, OPERAT. BUDGET $3.5 M"'--""*"'*'--"-'<----'(""w"',t"'h-=-o"'ut'-'s"'aT:la-='n-=-e':"<s)
ANN. OPERATING TIME 6000 ** _.. h

Other inform.No. of beamsMomentum rangeParticle

SECONDARY BEAMS

300
2856 MHz
100

General
ACCELERATED PARTICLES __~e-_,L.-Oe'-+ ---;:.".-;
ENERGY 4- 12 GeV
RING DIAM . 240 m; TUNNELSECT. (W x H) 3 x ' 2 ;'4 m

Injector
TYPE TWl inac
OUTPUT(max) mA at MeV
EMITIANCE* ---~~--6"""'f ---"-'''-''----nm=m-:.mrad

INJECTION PERIOD turns
INFLECTOR TYPE _---"=oz.:.:.::,;o.:..::.-. _

EXPERIMENTAL FACILITY

TOTALEXPERIMENTALAREAS N.A . * * m'
No. INTERNAL TARGETS No. EXT. TARGETS _
No. SEPARATED BEAMS
No . BEAMS SERVED AT S":'A"M""E""T"'IM""'"E------------
TOTALPOWER USED (AVERAGE) FOR RESEARCH MW
No. USER GROUPS, in house outside
TOTALRESEARCH STAFF, in house outside
ANN. RESEARCH BUDGET, in house -r(w""""it1:'h"'ou"'tC':s"::"al".)
ANNUAL RESEARCH TIME h

Other Relevant Parameters, Recent Improvements, etc.

** Synchrotron is used as i njec t or fo r Cornell
Electron St or age Ring onl y . Operat ing figures
are fo r. complete accelerato r facility . Present
operat i on : 4 .5- 6 GeV, 14 bunches , s ing le t urn
extract ion .

3000

(magnets internal )
50 x 25

Vacuum System
MATERIAL OFVAC.CHAMBER _s=-.:.;:s:.;:._-'-"'-'~"'-=-=_:::_;""""""-'-'c:.=...: .........._::_:::-
APERTU RE OFVAC. qy~l)Il,Il,E,R m:.:,:a:.;g'iin"'eif:-ts=----'---=-=--"--= --,mm
AVERAGE PRESSURE 10- 5 t orr

Extraction System
TYPE i) s ingle turn

ii) resonant
iii)

LENGTH OF~S'nP:rrIL'L-'I"'")-'1--;:-b:-:-un~c::;:h:-----:t;:;0:--------;-;;"s

ii ) 30 to ps
iii) to--=-=-==----"s

5

6000
8800
sao

7-1-3 ,94

*Emittance = Area x Prat 90% of current (for p-machines)
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Syriua (Electron Synchrotron)NAME OF SYNCHROTRON
-~~:::..-..=..;..:..;:.::...::.=--=~=~=-=:.!--_--------------

INSTITUTION Inati tub for Nllc) ear Ph.,-si C8, po) ytechni cal Tnsti tute of Tomsk

LOCATION USSR. Tomak

PERSON IN CHARGE J.l'.Usov, Dir. DATE: July, 1989

DATA SUPPLIED BY N.A.Lashuk---=:.:====-------------------------

HISTORY AND STATUS ACCELERATOR PERFORMANCE

Max imum
achieved

1, :3

________nmm-mrad

Normal
(or Goal)

ENERGY(GeV) 1 ,0
RESOLUTIONAElE (%) --'01"-,,,,!-1L.--- _
REPEl. RATE(pulse/s) U
PULSE WID TH AT PEAK E 20
INTERNAL BEAM (part/pulse) ::::::::j5t~~r~gtl:O~~-----

(part/s) 2, 5 101 1 --;:--..~~
EMITIANCE* AT PEAK EACCELERATOR PARAMETERS

CONSTRUCTION STARTED(date) 1958
FIRST BEAM OBTAINED. or GOALT(dT:a7te:T)-=---71"'"976"'"5-----
TOTAL COSTOF FACILITY
TOTAL ACCELERATOR STA"'FF"(-no-w....,),-----------

ANN . OPERAT.BUDGET (without salanes)
ANN . OPERATINGTIME 3000 h

SECONDARY BEAMS

Other inform.
diamond

3

No. of beams
1

Particle Momentum range
pol. I
tagged::::::::::::::::::::::::::::::::::::::::

aynch.rad.!..- -.L _
-pol*II _

General
ACCELERATED PARTICLES electron
ENERGY '-,...3---=--=-..:-..::....::------""""'G""""e""'"'V

RING DIAM . 10,47 m; TUNNEL SECT. (W x H) m

Injector
TYPE Microtron
OUTPUT(max) 80 mAjt_~6:..1,..:I4_=_ Mev
EMITIANCE* 6, J x 1,6 10- nrnm-mrad
INJECTIONPERIOD 5 lIS, or 50 turns
INFLECTOR TYPE electrostatic

TOTAL EXPERIMENTALAREAS 500 m'
No. INTERNAL TARGETS-::Jr-=--=---rN"-'o-."'EX""T..-. ""TA:"":R""'G""'E""T""S-----
No. SEPARATEDBEAMS 3
No. BEAMS SERVED AT SA......;M"'E""'T"'IM..E,....----.,2,..--------

TOTAL POWER USED(AVERAGE) FORRESEARCH MW
No. USER GROUPS, in house 5 outsid::r:e:----'-1---
TOTAL RESEARCH STAFF.in house 50 outside 5
ANN. RESEARCH BUDGET. in house (without sal.)
ANNUAL RESEARCH TIME h

EXPERIMENTAL FACILITY
0,58

0,85
6,6~, ,0

weak
Magnet System
FOCUSINGTYPE FIELDINDEX n =
FOCUSINGORDE'''R-==--- _>:..L..<..::::..__

BElATRON FREQ.VH 0, '12 vv_~..;.;; _
No. MAGNETS 4 LENGTH(ea) m
BENDING FIELD at IOJ 53 lOT; at max-~~~-- T
No. QUADS LENGTH(ea) m
GRAD. at inj. TIm; at max Tim
No. SHORTSTRAIGHT SECT LENGTH m
No. LONG STRAIGHT SECT 4 LENGTH 6.28 m
RISE TIME 0,04 s; FLAT-TOPTIME 0,02 S

POWER INPUT PEAK MW; MEAN MW

Other Relevant Parameters. Recent Improvements. etc.

2,5

*Emittance = Area x 13rat 90% of current (for p-machines)
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jJme 198 9

NAME OF SYNCHROTRON Yerevan 6-GeV T;] ectron Synchrotron ("BTl")

INSTITUTION Yerevan pbysi os Tnsti tllte

LOCATION Yereyen,Arnenie, UsSR

PERSON IN CHARGE A. Ts. Ametllni, Pi rector DATE: _-+u..LJJ"'--.J..;lJ-'.;l-_....,.... _

DATA SUPPLIED BY V Ts Ni ckogossi an, Head of Accel eraj·or

HISTORY AND STATUS ACCELERATOR PERFORMANCE

3ms
50
9.1

Maximum **
achieved

6.1

1 x 101 1 _

5 x 10' 2 __--:::-:::-=:-:

4 IDS

Normal»
(or Goal)

4.5

50
0.25

________nmm-mrad

ENERGY (GeV)
RESOLUTION t.ElE (%)
REPET. RATE (pulse/s)
PULSE WI DTHAT PEAK E
INTERNALBEAM (part/pulse)

(part/s)
EMITIANCE* AT PEAK E

CONSTRUCTION STARTED (date) 1962
FIRST BEAM OBTAINED,or GOAL (date) 25.10.67.
TOTALCOSTOFFACILITY 14.3 Mill. Rb.
TOTALACCELERATOR STAFF (now}::;-,-~9~6_,",""_-r,..,..,,,:-::-:-::::-::-::T:""::'-::-::-<
ANN. OPERAT. BUDGET 3.5 Mill. Rb. (Without salaries)
ANN. OPERATING TIME 5000 h

ACCELERATOR PARAMETERS

General
ACCELERATED PARTICLES e
ENERGY ----"'--------...,,---,;-.,..,

RING DIAM .6 8. 98 m; TUNNELSECT.(Wx H)

Injector
TYPE linac
OUTPUT(max) 210 mA at 75 MeV
EMlITANCE* 5 (horiz. ) 2 ( ve-r-t;-".-)t-'----=n=m=m:-:-mrad
INJECTION PERIOD _-::1'---0---=-_..,.115, or 1 turns
INFLECTORTYPE pulsed electrostatic 68 kV

SECONDARY BEAMS

Particle Momentum range

e
Y
Y

synchr. radiation

No. of beams

1
2
1
3

bump-septums for expo hall

radiation:

109 fotons/s A
10 9 fotons/s X

500

50 

5 
0.4

Other Relevant Parameters. Recent Improvements. etc.

* with flat-top
** without flat-top

***parameters of synchrotron
o

2500 A ~l Intens.-
o

500 A soft X-ray -
o

50 A Lithography
o

1.5 A

EXPERIMENTAL FACILITY

TOTAL EXPERIMENTAL AREAS 2600 rrr'
No. INTERNALTARGETS 3 No. EXT.TARGETS_~2 _
No. SEPARATED BEAMS 2 e 3 Y
No. BEAMSSERVED AT SAME TIME 2
TOTAL POWERUSED (AVERAGE) FO'"R""R"'E~SE""A""R"'C70H------;;Mi'[Wi7
No. USER GROUPS, in house 19 outside 6
TOTAL RESEARCH STAFF, in house outsid....e---""---
ANN. RESEARCH BUDGET, in house 8 T.1i J 1. Rb ,(wlthout sal.)
ANNUAL RESEARCH TIME 4800 h

ceramic
42 x 120

10 e
Extraction System
TYPE i) quad. -sext • - beam

ii)
iii)'------------------

LENGTH OFSPILL I) __1:..:0~O~O:..._ to 3000 115
ii) to 115
iii) to 115

Vacuum System
MATERIALOFVAC.CHAMBER -----'=-==-T,;r::':--;""'..-----=
APERTU RE OFVAC. CHAMBER ...,.;-'e,....-_-='--='---=-=__---;mm
AVERAGE PRESSURE torr

Magnet System
FOCUSING TYPE AG FIELDINDEXn= 114.76
FOCUSING ORDER FOFDOD
BETATRON FREQ. vH-"':::"'::~5"=.""3:-:';1~---V::-V---;:""'-;;:-;::----

No. MAGNETS 48 LENGTH (ea)
BENDING FIELD at InJ 0.01 T; at max:--""":":!;=;';-;:;-;:---
No. QUADS 6 LENGTH (ea)
GRAD.at in]. Tim; atma-x--~-:-:-~-"""¥T
No. SHORT STRAIGHT SECT 24 LENGTH
No. LONGSTRAIGHT SECT 24 LENGTH
RISE TIME 9.3 IDS; FLAT-TOPTIME.......__-+"'""'_-nrr.
POWER INPUTPEAK MW; MEAN __-'-',-",-__

Acceleration System
No. CAVITIES 23 LENGTH(ea) ~:...l-_

HARMONICNUMBER__--«.9:::.6-;-:-- .,....".-::::--::::-_......-0=
RF RANGE rrr;,....-:::.C.;.:W to 132.8 MHz
ENERGY GAIN 720 KeV/turn
RADIATION LOSS 4500 KeVlturn
RF POWER INPUTPEAK 520 kw; MEAN 70 kW

*Emittance = Area x Prat 90% of current (for p-machines)
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Institute of High Energy Physic s

The 1.1 /1. 4 GeV El ectron Positron Lina c

ZHOU Shu

ZHOU Shu

Be i j ing, China

NAME OF ELECTRON LINEAR ACCELERATOR
--'-'=-..:....:.:~..::...."'-"-'--""""'""''''''-''''-'-''"''''''"....... .'''-!.I..................._---------

INSTITUTION

LOCATION

PERSON IN CHARGE __......lO=~~ DATE: June, 1989

DATA SUPPLIED BY ----:;=;....:;.;:=.._---------------------------

HISTORY AND STATUS ACCELERATOR PERFORMANCE

1. 6

12 .5

9

1.3

0. 15

9

12.5
1%

+ 0,6%

Maximum
ach ieved

1. 1/1.5

3 x 10-'
1 x 10'

0 .00 25

0.0025

Other inform.
2

3 x 10-'
6 x 10'

8 - 10

7 - 14
1%

1. 1 /1.4

0 .0025
3 x 10- '
2 x 10'

0. 0025

7 - 14

8 - 10
+ 0 .67.

3 x 10-'
4 x 10 '

Normal
(or Goa l)

1.1 /1.4

Electrons
ENERGY (GeV)
ENERGY GAIN(MeV/m)
RESOLUTION AElE(%)
REPET. RATE (pulsels)
PULSE WIDTH (ps)
DUTYFACTOR, macroscopic (%)
BEAM CURRENT (pA)
BEAMEMITTANCE (nmm-mrad)

Positrons
ENERGY (GeV)
ENERGY GAIN(MeV/m)
RESOLUTION AElE(%)
REPET. RATE (pulse/s)
PULSE WIDTH (ps)
DUTY FACTOR, macroscopic (%)
BEAMCURRENT(pA)
BEAMEMITTANCE (nmrn-rnred)

Particle Momentum range No. of beams
n, K meso'::.:n~s~ _

SECONDARY BEAMS

6

MW; MEAN 0.01--''-'-'-:...-_-

20 2
21 5 x 3 . 5 x 3

Physical Dimensions
ACCELERATOR LENGTH m
TUNNEL SIZE (Lx W x H)---~~--;:---:------"-----m

ACCELERATOR PARAMETERS

CONSTRUCTION STARTED (date) Apr i 1, 1984
FIRST BEAMOBTAINED, or GOAL(date) Dec. 1987
TOTALCOSTOFFACILITY $ """'8:-=m:'::i717-1l"'·o'-'n~-----
TOTALACCELERATOR STAFF (now) 40
ANN. OPERAT. BUDGET $ 1-.~5-m"""'i~I'-;-I-:-i-on---,(w=lt1:h=ou~t:-::sa-:1jr::a':!n=es)
ANN. OPERATING TIME 5700 h

Injector
TYPE Travelling wave l ina c
OUTPUT 500 rnA - 3 A mAat 30 MeV
BEAMEMITIANCE / -"';;";:~---n-m-m--mrad

INJECTION PERIOD 0 .00 25 ps, 12 . 5 RFcycies

Acceleration System
No. SECTIONS 56 LENGTH(ea) 3 .05 m
FIELD MODE 2/ 3 n mode FREQUENCvY-~28;,.:5;.;6'----·M...Hz
GROUPVELOCITY 0.0208-0 . 0070 c;PHASEVEL. c
WAVETYPE TM 0 ! 0 FILLING TIME 0.83 J.lS
SHUNTIMPEDANCE 53 MWm
ATTENUATION 0 .19 Nplm
IRIS, APERTURE 26 .231-19.243 mm ,THICKNESS mm
IRIS SPACING 34.99 mm
Q 14000
POWERUNITS, No. 16 TYPE klystron amplifi er
POWERRATING -'17:6_-,z'l"z;---- MW/unit
FEED SPACING 3 m
RFPOWERINPU'...T....P""EA"'k:r--z....'...Z;--.....,........""""';--,,....,"'----;Mco;W

Other Relevant Parameters, Recent Improvements, etc.

RESEARCH PROGRAMME

TOTAL EXPERIMENTAL AREAS m'
No. INTERNALTARGETS No. EXT. TARGETS
No. SEPARATED BEAMS -----
No. BEAMSSERVED AT SAMETIME
TOTALPOWER USED (AVERAGE) FO<>;R,-,R'""EToSEA=-r.;R""C""'H-------,..,M;ro;W
No. USER GROUPS, in house outSide
TOTALRESEARCH STAFF, in house outsidr:e-----
ANN. RESEARCH BUDGET, in house (Without sal.)
ANN. RESEARCH TIME h

Focusing System
TYPE, No. ofLENSES and SPACING Solenoid and t r i p lets

The ubhection solenoid with a length of 3 meters
long, posltron source solenoid with a len~th of
9 meters long , and 15 sets of triplet wit varia-

Vacuum System ble spacing i n between them
MATERIAL OFVAC.CHAMBER oxygen f r e e c oppe r o r s. s.
APERTURE OF VAC. CHAMBER ZO mm
AVERAGE PRESSURE 5 x 10-' torr
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August I, 1989

2.5 GeV Electron LinacNAME OF ELECTRON LINEAR ACCELERATOR KEK Photon Factory_----:. ~...:...:...__~....:..:. :...:_".__..:::..::c.:..::..;;. _

INSTITUTION National Laboratory for High Energy Physics

LOCATION I-I, Oho, Tsukuba-shi, lbaraki-ken, 305 JAPAN

PERSON IN CHARGE Ak__ir;...;a__As:...;a...;;m...;;i DATE: _~=~~.=...::..::~ _
DATA SUPPLIED BY ..:.A::;k...;;i.::.ra::;..:.A...;;s...;;a.:;m.::.i _

HISTORY AND STATUS ACCELERATOR PERFORMANCE

ACCELERATOR PARAMETERS

9.87

Maximum
achieved

3.0

Other inform.

8.22

2, 15

25

25

2.5
8.22

Normal
(or Goal)

2.5

'\0 0.5

'\0 0.6

"" 0.7

0.04, 0.002

'\00.8, 0.002
0.002, 0.00000~5 _

50, 250

No. of beamsMomentum rangeParticle

Electrons
ENERGY(GeV)
ENERGYGAIN (MeV/m)
RESOLUTION toElE(%)
REPET. RATE(pulse/s)
PULSE WIDTH (ps)
DUTY FACTOR,macroscopic (%)
BEAM CURRENT(pA)
BEAM EMIITANCE (nmm-mrad)

SECONDARY BEAMS

Positrons
ENERGY(GeV)
ENERGYGAIN (MeV/m)
RESOLUTIONtoElE(%)
REPET. RATE(pulse/s)
PULSE WIDTH (lIS)
DUTY FACTOR,macroscopic (%)
BEAM CURRENT(pA)
BEAM EMIITANCE (nmm-mrad)

5
35

0.09

415
400 x 5 x 3

> 13,000
40

Physical Dimensions
ACCELERATOR LENGTH m
TUNNEL SIZE (L x W x H) ----------;'-::-;:----,::-'-'7-----m

Acceleration System
No. SECTIONS 160 LENGTH(ea) 1.9 m
FIELDMODE 2/3 1T FREQUENCY 2856 MHz
GROUPVELOCITY 0.019 '\0 0.0083 C;PHASEVEL._-:-""I=---_C
WAVETYPET.W. Const. gradF.ILLINGTIME 0.46 '\0 0.56 lIS
SHUNT IMPEDANCE 55.4 '\0 60.3 MQ/m
AITENUATION 0.12 '\0 0.29 Nplm
IRIS,APERTURE 24 '\0 19.5 mm, THICKNESS mm
IRISSPACING -----;::7---mm
Q
PO"'W"'E"'R"UToN"'I"'TS',";:;N'-o-.----;7.::.::.;::...--'rVi,.,....~::7'"---:-----

POWERRATING
FEED SPACING m
RFPOWERINPU"'T"""P"""EA""K,.,.---...,..-"=-.,..".,..,....,,......,-ri.;::"'---:-"""""--"'"'MW

CONSTRUCTION STARTED(date) April 1, 1978
FIRST BEAM OBTAINED, or GOAL (date) Feb., 1982
TOTAL COSTOF FACILITY 7000 M¥
TOTAL ACCELERATOR STAFF(now) 25
ANN. OPERAT.BUDGET 668 M¥ (without salanes)
ANN. OPERATINGTIME 5,100 (in 1988) h

2 x 2 m
mAat

1.5
lIS,

RESEARCH PROGRAMME

TOTAL EXPERIMENTALAREAS m'
No. INTERNAL TARGETS -----.N"o-."""EX"'T'".....T"'A"'R"'G"'E"'T""S-----·
No. SEPARATEDBEAMS
No. BEAMS SERVED AT S·A.....M"'E....T'"IM""'"E-----------

TOTAL POWER USED(AVERAGE) FOR RESEARCH -r--r- MW
No. USER GROUPS, in house outSide
TOTAL RESEARCH STAFF,in house outsidr:e------
ANN. RESEARCH BUDGET, in house (Without sal.)
ANN. RESEARCH TIME h

stainless steel
57, 40

< 10 7

Focusing System
TYPE,No. of LENSES and SPACING Quadrupole triplets,

28 triplets, '\0 10 m interval in the first fifth,

Other Relevant Parameters, Recent Improvements, etc.

'\0 20 m interval in the remainder of acceletator.

Vacuum System
MATERIAL OF VAC.CHAMBER _~""-"'-=.::..:,-,:-,,",,-:-,:,-,,-,,= -==
APERTURE OFVAC. CHAMBER ----"-'-'-:-'?'-;- ---,mm
AVERAGE PRESSURE torr
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PLS 2.0 GeV Electron Linac Injector System

POSTECH, KOREA

NAME OF ELECTRON LINEAR ACCELERATOR ______-'-'-.;,.....;~;...:...;.-'-'-.;,.....;:;....;..;.;.:;.,;;__=_~:.::...::...:...:..__=_oL.::..=:;:..._ _

INSTITUTION Pohang Light Source,

LOCATION Pohang, KOREA

PERSON IN CHARGE __-'-S...;.a...;.e__w,;;..oo,;;..n....:g"--"O__h DATE: June 21, 1989

DATA SUPPLIED BY Soo Yong Park

HISTORY AND STATUS ACCELERATOR PERFORMANCE

Maximum
achieved

Normal
(or Goal)

Positrons
ENERGY (GeV)
ENERGY GAIN (MeVlm)
RESOLUTION ~ElE (%)
REPET. RATE (pulsels)
PULSE WIDTH (1lS)
DUTY FACTOR, macroscopic (%)
BEAM CURRENT (1lA)
BEAM EMITTANCE(nrnrn-rnred)

Electrons
ENERGY (GeV)
ENERGY GAIN (Me Vim)
RESOLUTION ~ElE (%)
REPET. RATE(pulsels)
PULSE WIDTH (l.Is)
DUTY FACTOR, macroscopic (%)
BEAM CURRENT (1lA)
BEAM EMITTANCE(nrnm -mrad)

1 (p r o j e c t started)
1993 J J

mAat
1. 25
I.Is, 2856

220
25OX3.5x3.0

.
ACCELERATOR PARAMETERS

CONSTRUCTION STARTED (date) +1i-'98~9~4......-UlJ;.ll;j.I:.J,;""""':i.,I;,.i;I~;:.lU_
FIRST BEAM OBTAINED,or GOAL (dater
TOTAL COST OF FACILITY _J.;Uu...~ _

TOTAL ACCELERATOR STAfF (now)
ANN. OPERAT. BUDGET ------r(w"'I':'[th:":o.,.,u""ts:":aT:la":'ri'=es)
ANN. OPERATING TIME h

Physical Dimensions
ACCELERATOR LENGTH m
TUNNELSIZE(LXWXH)-------~~------m

Injector
TYPE Linac '
OUTPUT 100 80 . MeV
BEAM EMITTANCE nmm-mrad
INJECTION PERIOD -70"':. 0:":0:"::2-:"5- - """':7:=-'--=-;-:-- - RFcycles

SECONDARY BEAMS
m

MHz
1.0 c

IlS
MOim

Nplm
mm
mm

Particle Momentum range No. of beams Other inform.

45 0.04

RESEARCH pROGRAMMEFocusing System
TYPE, No. of LENSES and SPACING Triplet, 18

Spa c ing varies TOTAL EXPERIMENTAL AREAS m'
No. INTERNALTARGETS No. EXT. TARGETS _
No. SEPARATED BEAMS

Vacuum System No. BEAMSSERVED AT S·"I"A-rM""E,..,.T""IMTE.----------~
MATERIAL OFVAC.CHAMBER TOTAL POWERUSED (AVERAGE) FORRESEARCH MW
APERTURE OFVAC. CHAMBER------------=m==m No. USER GROUPS, in house outSIde
AVERAGEPRESSURE torr TOTAL RESEARCH STAFF, in house outsidI'Oe-----

ANN. RESEARCH BUDGET, in house (Without sal.)
. ANN. RESEARCH TIME h

Other Relevant Parameters, Recent Improvements, etc.
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DATE: June 30. 1989

NAME OF ELECTRON LINEAR ACCE LERATOR --.,;C~E~BA~F~Su:l:pe:.:rc~on",d",uc:.::t.:.:in.::l9,-,L=..:i"",na""c,-- _

INSTITUTION SUlfA/CEBAF-------------------------------
LOCATION "ElIPORT "EllS, yA
PERSON IN CHARGE Christoph LeeIlllnn. Director of Operations

DATA SUPPLIED BY CEBAF Accelerator Dhision Staff

HISTORY AND STATUS ACCELERATOR PERFORMANCE

Normal
(or Goal)
4

Maximum
achieved

(WithOut salanes)
-=~'------- h

5
0.01 Fl/
tv

ACCELERATOR PARAMETERS
100

MW
TBD

Other inform.No. of beamsMomentum rangeParticle

SECONDARY BEAMS

RESEARCH PROGRAMME

TOTAL EXPERIMENTAL AREAS 3 experillental halls
No. INTERNAL TARGETS 0 No. EXT. TARGETS
No. SEPARATED BEAMS IlA -----

No. BEAMS SERVED ATSAME TIME 3
TOTAL POWER USED (AVERAGE) FORRESEARCH _ 30 Z!
No. USER GROUPS, in house TBD outside
TOTAL RESEARCH STAFF, in house TBO outsidr:e,....------
ANN. RESEARCH BUDGET, in house _5Oii$--'-.....J.') (Wlthout saL)
ANN. RESEARCH TIME TBD h

160(acthe superconducting)
racetrack 1460 x 4 x 3

Transport be_lines for 5 passes

Positrons
ENERGY (GeV)
ENERGY GAIN (MeVlm)

Injector RESOLUTION t.ElE (%)
TYPE The..ionlc gun;1 .. teIIp. + 18 superconducting accel . sections REPET. RATE (pulse/s)
OUTPuT 0.2QQ mAat 45 MeV PULSE WIDTH (IU)
BEAM EMiTTANCE < 0.044 nmm-mrad DUTY FACTOR, macroscopic (%)
INJECTION PERIOD tv BEAM CURRENT (jlA)

BEAM EMITTANCE (nmm-rnrad)

Physical Dimensions
ACCELERATOR LENGTH m
TUNNEL SIZE (LxW x H).......,~,...",:-=r.:;..;..~+ri~"7-""'""----=.:..:.--m

Acceleration System
No. SECTIONS 318 Supercond LENGTH(ea) (active) 0,5 m
FIELD MODE 5 cell 7r FREQUENCY 1497 MHz
GROUP VELociTY Standing wave c; PHAS~nEoTviPET-L--- c
WAVE TYPE TIIll FILLING TIME 1400 IU
SHUNT IMPEDANCE 2300 MWm
ATTENUATION Nplm
IRIS,APERTURE di_ter 70 mm,THICKNESS mm
IRIS SPACING 9 _n n_n_n mm
Q 2.4 10
POWER UNITS, No. 318 TYPE Klystron
POWER RATING 0.005 tv MW/unit
FEEDSPACING -------------- m
RF POWER INPUT PEAK MW; MEAN MW

Focusing System
TYPE, No. of LENSES and SPACING Kine isochronous

Second-order pseudo-achroal tic FOOO

Vacuum System
MATERIAL OFVAC.CHAMBER _....:S:,:ta::.'o-:· n:..:.l~es:.::s....:S:.:te~e~I!.._ __::::_::::
APERTURE OFVAC. CHAMBE.!}; __>:::.;2Q=- ,mm
AVERAGE PRESSURE ~ 10. wa.. regions torr

~ 10 18 cold regions

Other Relevant Parameters, Recent Improvements, etc.

CEBAF is a superconducting CWo standing wave recircUlating linac.
Its ujor COIIIpOnents are a 45 MeY injector. two 400 MeY superconducting linac se~nts , and
recirculation arcs connecting the two linac se~nts.

1) Total projected operating expense in 1995 (accelerator ops, research . and adlloin istra lion, inclUding salaries ) .
2) Total powr use. ac.celerator and exper iEntal equiPEnt.
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(Also see under
Linear Colliders)

June 1989DATE : _..:..=:=....::..:...:.:=--- _

NAME OF ELECTRON LINEAR ACCELERATOR SLAC Three-Kilometer-Long Linear Accele rator

INSTITUTION Stanford Linear Accelerator Center (SLAC)

LOCATION Stanford, Cal ifornia 94309 USA

PERSON IN CHARGE Burton Rich ter

DATA SUPPLIED BY Gregory A. Loelo/

HISTORY AND STATUS ACCELERATOR PERFORMANCE

ACCELERATOR PARAMETERS

1.0
-8

400

120
1.6

0.02

1.6/0 .1

0.1 (min)
120

Old e+ source'
15

0.03/0.001
50/100

5 rnA peak
4000

40/pulse

Other inform.

10/pu1se

Non·SLC'
maximum
achieved

See Note 3
-10

400

120

<1

<1

12.5/20

1

1

2.7/0.1

12.5/20

Possible'

35/56

SLC e+ source
35/56

0 .03/0.001
50/200

60 (120 goa1)__-7=7-_

s in~le bunches,_--:~~_

No. of beams

1
Momentum range

1-16 GeV/c
1-16 GeVIc
1-16 GeV/c
1-16 GeV/c
1-25 Gev/c

0-21.5 GeV/c

Particle
K=
p

y Br ems.

SECONDARY BEAMS

Positrons
ENERGY (GeV)
ENERGY GAIN (MeVlm)
RESOLUTION L\ElE (%)
REPET. RATE(pulse/s)
PUL5EW IDTH (ps)
DUTY FACTOR,macroscopic (%)
BEAM CURRENT
BEAM EMITIANCE (nmrn-mrad) ( i n v:...) --.;..:..;,.__

Electrons
ENERGY (GeV)
ENERGY GAIN (MeVlm)
RESOLUTION L\ElE (%)
REPET. RATE(pulse/s)
PULSE WIDTH (1lS)
DUTY FACTOR,macroscopic (%)
BEAM CURRENT, peak (mA)
BEAM EMITIANCE (nmm·mrad)( inv)_-...:::.::.:::..-__--.;=__

1.0

5 .84

3050
3050 x 3 .05 x 3. 35

57
0 .19

Acceleration System
No. SECTIONS _..::9"'3"'2 LENGTH(ea)'V"""-:3:-;.'-=0'75 =-m
FIELDMODE 2Tf 13 FREQUENCY 2856 MHz
GROUP VELOCITY 0.02 - 0 .0065 c: PHASEVEL c
WAVE TYPE TMn, FILLING TiME_...;0~ .~8:.:3__--.~,1lS
SHUNT IMPEDANCE MWm
ATIENUATION Nplm
IRIS,APERTURE 26 mm
IRISSPACING mm
Q 13,000
POWER UNITS, No. 247 TYPE Klystrons
POWER RATING 65 MW/unit

FEEDSPACING 3.05 mj each klystron feeds 4 sections
RF POWER INPUT PEAK 16,000 MW ; MEAN 7 at 120 ppsMW

CONSTRUCTION STARTED(date) 1962
FIRSTBEAM OBTAINED, or GOALr.(d:r:a::-te-=')~:=""M-ay--:2-1-,-19-6-6----
TOTAL COST OF FACILITY $114 M
TOTAL Laboratory STAoF"FT.(n:-:o::"W:,:,)r-":.=..!:A:!.p-p!:!.ro-x-i'-m-a-t-e-=l-y-l-,,-40,-0,....---
ANN . OPERAT. BUDGET (wlthoutsalanes)
ANN . OPERATING TIME h

Physical Dimensions
ACCELERATORLENGTH m
TUNNEL SIZE(Lx W x H) ----.:;m*""---,,..-,,.,,------,,..-,,.,,-------m

Injector 1.
TYPE(s) Linacs with thermionic and po larized guns
OUTPUT See be10lo/, note 1. mAat ,MeV
BEAM EMITIANCE nmrn-mrad
INJECTION PERIOD 1lS, RFcycies

12 m t o 3000 m Roint

RESEARCH PROGRAMME (Other t han SLC and PEP)

TOTAL EXPERIMENTAL AREAS 265 0 m'
No. INTERNAL TARGETS No. EXT. TARGETS 3
No. SEPARATED 8EAMS 1 (Pre s ent 1v not oper-a-t'-io"":n:"a-l'-)--
No. BEAMSSERVEDATSAME TIME 4 po s s ib le (other than SI.C)
TOTALPOWER USED(AVERAGE) FOR RESEARCH MW
No. USERGROUPS, in house 1 outside 8
TOTAL RESEARCH STAFF, in house 42 outsidr:e""-'ln8""3---
ANN. RESEARCH BUDGET, in house (w ithout saL)
ANN. RES.EARCH TIME h

Quad FODO Array
po int, 6 m to 400 m Roin t.

Focusing System
TYPE, No. of LENSES and SPACING --.;=~.=..:::=~~~ _
Quad Spacing : 3 m to 200 m

Other Relevant Parameters, Recent Improvements, etc.

Vacuum System
MATERIALOF VAC.CHAMBER
APERTURE OF VAC. CHAMBER-~-=~=--------=c:::

AVERAGE PRESSURE

1. There are presently two injectors on the Iinac: one at the fro"t end and one a t Sector 25, appr oximately 600 m from the end. The first injector is
used predominantly for the SLC and to fill SPEAR and PEP with sinr;le bun ches of electron. and positr ons. Th is injector can produce single or
pa irs of bu nches with up to lOll electrons/ bu nch (-16 DC) at 40 MeY with an invariant emittance of 300 ..mrn -rnrad at 120 pulses per second, In
tbe near future it will also have a pho tocathode r;un capable of producing longitud inally polar ized elect rons of similar characterist ic. The second
injecto r at Sector 25 is used predominantly to fill SPEAR for SSRL (e- only) and for medium energy nuclear physics e:xperiments (up to -5 CeY) .
This injector can produce train. of bu nches (from 2 to 2700 lIS) with a peak current of up to 100 rnA, an energy of 35 MeY, an invariant emittance
of approximately 100 ..mm -rnrad , a pulse length of up to 2.7 JSSOc , and 120 pulses per second.

2. The first number refers to the "non-SLED" mode in which the SLED cavit ies are detuned, the second to the "SLED" mode in which the cavit ies
are tuned. The SLED energy gain ie - 1.6, The maximum energy actually achieved with the SLC at the end of the linac is approximately 53 GeV.

3. The non-SLC energies for electron. are limited by the present capabil ities of the End-station A line (25 CeY) and the End-station B line (32 GeY).

4. This positron source, located at the 1000-meter point, is Dot presently in operation ,

Published Articles Describing Machine:

a) R. B. Neal (ed .), "Tbe Stanford Tw()o,"!iJe Accelerator: W. A. Benjam in, Inc" 1968,

b) Z. D. Farkas , H, A, Hogg, G. A. Loew and P, B, Wilson, "R.cent Progress on SLED , The SLAC Energy Dou bler," Proceedings of the 1975 Particle
Accelerator Con ference. Wash ing ton , D.C" March 12-14, 1975. SLAC.PUB-1561. March 1975.
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TRIUMF Cyclotron

4004 Wesbrook Mall, Vancouver, B.C., CANADA V6T 2A3

TRIUMF (Universities of Alberta, B.C .. Simon Fraser and victoria)

E,W. Vogt DATE: A\l~\lst 8 1989

D.R. Pearce

NAME OF MACHINE

INSTITUTION

LOCATION

PERSON IN CHARGE

DATA SUPPLIED BY----------------------------------

HISTORY AND STATUS ACCELERATOR PERFORMANCE-EXTERNAL P-BEAM

ENERGY (MeV) 70-110 183 520 Mev
CURRENT(~) _~1~5~0 400 @50%dutyfactor
RESOLUTION ~ElE (%) 0.2 0.1
REPel. RATE (pulse/s) 23 x 10 6

DUTY FACTOR, macroscopic (%)_--.:91..:<9'--___ 99
EMITTANCE* AT PEAK E ....l0,L....;3L.. nmm-mrad

OTHERDATA 3 beams simultaneously extracted with a
split ratio down to 10- 5

Maximum
achieved

Other inform.

polarized

biomedical

RF separator
2
1

No. of beams

2

Normal

Energy range

surface
20-80 Mev/c
70 80 MeV/c

18 100 Mev/c
180 Mev/c
80-300 Mev/c
180 480 Mev

SECONDARY BEAMS

$8M Can.
5,500

January 1970
December 1974
$60M Can. (1989)
110

H- Ehler, CUSP and Lamb Shift Polarized Sources
Particle

Magnet \l
POLEFACE DIAM. 34.34 m; Rext 7.8 m \l
GAP, min 52.8 mm; FIELD 5,8 T \l

max mm; FIELD 2.0 Tat 0.72Xl0 6 AT 11

AVE FIELD at R max 4.6 T 1T
AVFSECTORS 6 11

TOTALPOWER 1. 338 MW n

CONSTRUCTION STARTED (date) ----,::-==iJ-~~,__----
FIRST BEAMOBTAINED,(date) __~~::::':::::="'~~::-::-;,-- _
TOTALCOSTOF FACILITY
TOTALACCELERATOR STA'"FF,,"",(r::n-=-ow::-:t"")---";~?-,-="-'-"">":'~'-"----
ANN. OPERAT. BUDGET (Without salaries)
ANN. OPERATING TIME --,:.::.:,:.;,.;::::::c:.:.:.._ h

Ion Source
INTERNAL _---;;=-='~:--=""""-_;_-;-_;_-=--;-;;.,._::_:,...--:--:-_::_
EXTERNAL

ACCELERATOR PARAMETERS

12

2
377

TOTALEXPERIMENTAL AREAS__~~42",3;k5O,,=-~=~ m'
No. INTERNAL TARGETS No. EXT. TARGETS_~ _
No. SEPARATED BEAMS 18
No. BEAMSSERVED AT S"'"A"'M"'E'"T"'IMeNE'----1-0---------
TOTALPOWER USED(AVERAGE) FOR RESEARCH~ ,,-- MW
No. USERS , inhouse 205** outside
TOTAL. RESEARCH STAFF, in house 50 outsidTe-...d..!....!----
ANN. RESEARCH BUDGET,in house $4.64 Can. (without sal.)
ANNUAL RESEARCH TIME ----'5~,""OO~O"__ h

rates up to 8 x 10 6 particle/sec at nominal currents

RESEARCH PROGRAMME

stainless steel
5 x 10 8

Extraction System
TYPE Electron stripping in carbon foil

Vacuum System
MATERIAL OF VAC.CHAMBER _-;:~~~~.::..=:=-=- -t-r-r-t-

AVERAGE PRESSURE

Acceleration System
No. DEES 2 ,WIDTH 16.25 m
HARMONIC"'"N"..U,.,.M.,..,B""'E"'R~~-_~-_-_-_~,.:5'_=_=_=_-------____._""""
RFRANGE 23.055 MHz
ENERGY GAIN 340 KeViturn
RFPOWER INPUTPEAK 110 MW; MEAN MW

* includes experimental facilities
** includes 4 funding universities

Other Relevant Parameters, Recent Improvements, etc.

Superconducting muon channel

*Emittance =Area x Prat 90% of current (for p-machines)



r

- 46-

07/27/89

Switzerland

PSI, Paul Scherrer Institute

PSI 590 MeV Ring Cyclotron

Dr. Drs Schryber

Dr. Dr s Schryber

CH-5232 Vi11igen PSI

NAME OF MACHINE

INSTITUTION

LOCATION

PERSON IN CHARGE DATE:-------"--------------- --'---'-..:....:..:_------
DATA SUPPLIED BY ----:-=-=---.-;..;.;...;:,.:;..:..:. _

HISTORY AND STATUS ACCELERATOR PERFORMANCE-EXTERNAL P-BEAM

nmm-mrad

Maximum
achieved

595
370**

Normal

ENERGY (MeV) _-:5",,9~5 -~!.2.J.---
CURRENT(IIA) 250
RESOLUTION AElE(%) -<-'0""."'0-:-5--- __..L.!...>.<:':"::"__

REPET. RATE (pulse/s) 50
DUTYFACTOR, macroscopic (%) --:1'-:0"=0--
EMITIANCE*AT PEAKE 1 (axial) 2 (radial)
OTHERDATA _

CONSTRUCTION STARTED (date) _--=-19""'6""9""/-';10<..97.:..;4:...,- _
FIRST BEAMOBTAINED,(date) __~01""'/~1~8J../~19~7...:!4':_:_:=_=----
TOTALCOSTOF FACILITY 134 MSFR (1975)
TOTALACCELERATOR STAFf (now) 70
ANN. OPERAT. BUDGET 5 MSF.:::R-'-"-----7.(wc:T.:itLho:::u-::;t~sa=>I":"ar:!"le:::s:r)
ANN. OPERATING TIME 5,000 h

ACCELERATOR PARAMETERS

SECONDARY BEAMS

Particle Energy range No. of beams Other inform.
p 590 MeV 3

m p(po1) 590 MeV 1 6 vA
n(po1) 590 MeV· 1 5'10 6n«s'cm 2

)
AT pion 40 - 350 MeV/c 3

pion medical pion therapy program

MW0.65

9.20 m;Rext
mm; FIELD 2:-.-=0-:-9--=r:!-----

mm; FIELD 1.50
0.87
8

Injection from 72 MeV
Cyclotron into the 590 MeV ring*

Magnet
POLEFACE DIAM.
GAP, min 50

max 90
AVE FIELD at Rmax
AVFSECTORS
TOTALPOWER -"-:..= _

Ion Source
INTERNAL _---.:::.z..::.:::..::..:=~=::.:::.....::..:..:;=_=:..::..:;:....:..::::..:......:..=."""_ _
EXTERNAL _

_____MW;MEAN

RESEARCH PROGRAMME

TOTALEXPERIMENTAL AREAS "v 1000 m'
No. INTERNAL TARGETS No. EXT. TARGETS 2
No. SEPARATED BEAMS ----"'---

NO.BEAMSSERVEDATSAMETIME 2 protons 4 pions 2 muons
TOTALPOWER USED(AVERAGE) FOR RESEARCH 5 MW
No. USER GROUPS, inhouse outside tot 233
TOTALRESEARCH STAFF,in house "v 50 outside "v 400
ANN. RESEARCH BUDGET, in house 3 MSFR (without sal.)
ANNUAL RESEARCH TIME 5!OOOh

45 cm

Aluminum
2E-6

,WIDTH__....;.::.......==- _

6
frequency)

Vacuum System
MATERIAL OF VAC.CHAMBER __=~=:::..... .......:=
AVERAGE PRESSURE

Extraction System
TYPE Electrostatic septum

Other Relevant Parameters, Recent Improvements, etc.

* tow injector cyclotrons for alternative use

Inj. 1: variable energy, protons or light ion

Inj. 2: fixed energy, i > 1000 VA

** Upgrading program for max. current 1500 VA

under way

*Emittance = Area x Prat 90% of current (for p-machines)
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June 30 , 1989DATE: _=:;=....::..::...z..~~ _

NAME OF MACHINE LAMPF (Clinton P. Anderson Meson Physics Facility)

INSTITUTION Los Alamos National Laboratory

LOCATION Los Alamos, New Mexico 87545 USA

PERSON IN CHARGE Gerald T . Garvey, Director

DATA SUPPLIED BY L. Agnew, G. Swain , and O. van Dyc k

HISTORY AND STATUS ACCELERATOR PERFORMANCE

Max imum
achieved

05

Z 2

10St o lO b s 1

7 X 10· s I cm· 2

a t 20 m

lJ

120
90P l! s

Other info rm.
UD t o 3XlP ' s· 1

10' to 10" s 1
10 1 1 s - 1

0.8

6 X

0. 4

3
1
1

No. of beams

3
1

12
5 X 10 1 3

1000 l! S

Goal

0,8

macrg · 1 20
0.1

ENERGY (GeV)
RESOLUTION t>ElE (%)
REPET. RATE (pulse/s)
PULSE WIDTH AT PEAK E
DUTYFACTOR, macroscopic (%)
INTERNALBEAM (partlpulse)~"'---:-::-;-;--

(partls)
EMIITANCE* AT PEAK E
OTHERDATA _

SECONDARY BEAMS

Particle Momentum range
pigDS laO-ZOO MeVlc __-;- _
muon s 50-150 MeV/c

pol . protons 700-1500 MeV/c__-, _
po l. neu t rons700-l 500 MeV/ c__-, _

ne utr i no s 20 - 50 MeV/ci n jec tion s y s t ems .

80 0
800 X 3.6 X 4

1972
CONSTRUCTION STARTED (date) 19 68
FIRST 8EAM OBTAINED,or GOAL7(d:Ta:<tc=e)r'-"-:-;:-::--;:--------
TOTALCOSTOF FACILITY $75 M
TOTALACCELERATOR STA"'FFs-(rn"-0:";w:"')":':"'-"::"24""'5~(""'d""i-r-e-c-t-s-t-a""':f:":f"'")--
ANN. OPERAT. BUDGET --,(wlthout salaries)
ANN. OPERATING TIME ) 2800 h

Physical Dimensions
ACCELERATOR LENGTH m
TUNNEL SIZE (Lx H x W) --------=~:-::-;--::"7--m

Injection System
IONSOURCE W; DllpplasmatroD
OUTPUT 35mA (peak) EMIITANCE*__-=- n mm-mrad
INJECTORTYPE Cpckcrpft-Waltpn
OUTPUT 750 key EMIITANCE* -'0"-'.:..:4'----_nmm-mrad
BUNCHER 201 .25 MHz, - 10 kV

See below for add itional

ACCELERATOR PARAMETERS

ACCELERATOR SYSTEM

TOTAL EXPERIMENTAL AREAS 3 area s 8000 m'
No. INTERNAL TARGETS 5 No. EXT. TARGETS 4
No. SEPARATED BEAMS -----
No. BEAMSSERVED AT SAME TIME 9
TOTALPOWER USE0 (AVERAGE) F005R'"R"'E7;SE"'A"R"C'LH,-----;2;-;S:---nMITAiW

No. USERGROUPS, in house 24 outSide 55
TOTAL RESEARCH STAFF, in house 100* out''"''sl'''dc=e....o.-:4-:0'"''0---
ANN. RESEARCH BUDGET,in house (Without saL)
ANNUAL RESEARCH TIME 2800 h

*Ab out 40 full t ime equ i va l ent s .

Other Relevant Parameters, Recent Improvements, etc.
LAMPF al so prov ides beam to 800 MeV Proton Storage
Ring ( PSR) which del ivers 270-ns-long pulses at 20 Hz
with average current of 50us (1 989 performance ) to
intense spallation neutron source for condensed matter
research. PSR operating parameters and research program
not included in above compilation .

RESEARCH PROGRAMME

- 27 cm

bore : 32 to 38
204

0,3 2-0 , 43

150
104

II
Si de-coupled
100-800

805

-36 to -20
30 to 4 2

0.9 per unit
0.1 per unit

0 .96
727

11 /2 (TMa I Q )

16 to 24

2.2 to 3 ,2
44

200

201. 25

-26

300 to 50

62

I
Drift Tube
0.75-100

- 90 cm

42

bore :7.S to 15 _
0 . 21-0.41

165 total

1.6

0,11 /2,11 /2,11 /2
- 50

4

TYPE(Linac)
BEAMENERGY (MeV)
TOTAL LENGTH (m)
ENERGY GAIN (MeVlm)
RFFREQ. (MHz)
FIELD MODE
Q(xl0')
EQUIL. PHASE(degree)
SHUNT IMPED.(MOIm)
FILLING TIME(\,s)
No. TANKS
TANKDIAM.
No. DRIFT TUBES
DRIFT TUBE LENGTH (mm)
DRIFT TUBE DIAM. (mm)
GAP/CELLLENGTH RATIO
IRIS THICKNESS
IRIS SPACING
APERTURE (mm)
No. QUADS ....1"'3"'-5 _
GRADIENT (TIm) 8 to 0 .8
No. RFPOWER UNITS ..::4'-- _
RFPOWER INPUT, PEAK(MW) 2.7 per unit

MEAN (MW) 0.25 pe r uni t

Vacuum System
MATERIALOFVAC.CHAMBER copper(int ), sta inless
APERTURE OF VAC.CHAMBER 20 to 1000
AVERAGE PRESSURE 5 X 10- ,

s t ee l t e xt )
mm
torr

Two add it ional in ject ion systems:
H- Cs converte r source, 18 mA (peak ), and po la riz e d
H- o p t i c a l ly pumped source ,lOUA(peak) . Both have
i nj e c t o r s similar to H+.

*Emittance = Area x Prat 90% of current



,

- 48-

Troitzk, Moscow Region, USSR

Professor V.A.Matveev - Director DATE : July 14, 1989

Professor S.K.Yessin - Head of Accelera tor Department

INR Moscow Meson Factory Linac

Institute for Nuclear Research of the Academy of Sciences of the USSR

NAME OF MACHINE
------==-==-="-"--"'-"=~=-=::..::..:~--=="""'----------------

INSTITUTION

LOCATION

PERSON IN CHARGE

DATA SUPPLIED BY _____--=-='-"'-""""""'""""'""'---'.............""'-"'~~....:::............,.""""'......><.:.......,,:>..><..>"""""""'""'="'_"____'<..l'""'_"'""'_"'........."_'_'<_ _

HISTORY AND STATUS ACCELERATOR PERFORMANCE

ACCELERATOR PARAMETERS

ACCELERATOR SYSTEM

Maximum
achieved

Other inform.

3,9

I
3. I On
3·10"

.to,3
100
100 t"s

Goal
0, 602

<.200
<.200
<.200
< 200

800-1220
400-1200

"'" 100

Momentum range No. of beams
200-520 MeV/;:c _
200-520

Particle
10 ' 1 'l\+
10 10 ~
. 3' IO~ ~+ _-==-~,*," _
5· IOIlg.
10 9 1"\'1'"
2. IOTt'
10'" .....
5. I ofIi
IO'Vcm1.

SECONDARY BEAMS ( Goal )

RESEARCH PROGRAMME

Other Relevant Parameters. Recent Improvements. etc.
Proton stretcher-compressor ring is
u nder development (Energy - 6 00 MeV,
circulating current - II A, orbit
circumference 106,7 m, duty factor
max-98%, min- 3·IO-~ %, rep.ra te-100 Hz) .

ENERGY (GeV)
RESOLUTION AElE (%)
REPET. RATE (pulse/s)
PULSE WIDTHAT PEAK E
DUTYFACTOR, macroscopic (%) ----:;---.,;.:;:;-;"i,---- _
INTERNALBEAM (partipUlse)_~~=-=-_

(partls)
EMITIANCE· AT PEAK E
OTHERDATA _

TOTALEXPERIMENTAL AREAS 7800 m'
No. INTERNAL TARGETS No. EXT. TARGETS_9"--__
No. SEPARATED BEAMS I
No. BEAMS SERVED AT S·A..M"'E""T"'IM"Er---.:--~91";-'"-----
TOTALPOWER USED (AVERAGE) FOR RESEARCH 30,0 MW
No. USER GROUPS, in house II outside 6
TOTALRESEARCH STAFF, in house 75 outside
ANN. RESEARCH BUDGET, in house T'(w~i';Tth-o-ut:--s-a"l.)
ANNUAL RESEARCH TIME (Goal) 4500 h

II
DAW

20-30

28

33
24-45

360,82

TMo ....

15,0

45-39

602,03

4,75
0,06

0,4-0,56

6,5-12,0
34, 0-38,0
In doublets
19,0
28+5

68

200-150
5

62,0-50,0
'!.'1.-';l ' 16; 'l.{",'U..bO ---1:::--"-.=--

) 40,0

10&j}} ',Sb}Sf, i Ill,
II;b+IL2 • IO _

i$68-390,5

O,~4- 0,43

I
Drift-tube

100,1

Physical Dimensions
ACCELERATOR LENGTH 450 m
TUNNEL SIZE (Lx H x W) 68x6, Ox6, 0 + 36 0 x 4 , Ox4, 5 m

Injection System
ION SOURCE H+ duoplasmatron ;H- Dubnikov- type
OUTPUT W 250 mA EMITIANCE* H+ 3,0 nmm-mrad
INJECTORTYPE Pulsed transfo~er+acceleratingtube
OUTPUT H+ 110 mA EMIITANCE H+ 4,0 nmm-mrad
BUNCHER 198,2 MHZ Two-cavity

CONSTRUCTION STARTED (date) 1972
FIRST BEAMOBTAINED, or GOAL(date)__~I-=-99-=-0><-::--=:::--:-:::--_
TOTALCOST OFFACILITY 130,0 MRoub1 e s
TOTALACCELERATOR STAFF(now) 260
ANN. OPERAT. BUDGET 5 , 5 MRo-u-;b-;l.....e-s--=.:~.....,(-w:r;,tT"ho-=-u-.,t-:"sa-rl-=-ar:r:,e=s)
ANN. OPERATING TIME h

TYPE (Unac)
BEAMENERGY (MeV)
TOTAL LENGTH (m)
ENERGY GAIN (MeV/m)
RF FREQ. (MHz)
FIELD MODE
Q(x 10')
EQUIL. PHASE (degree)
SHUNT IMPED. (MUlm)
FILLING TIME(Ils)
No. TANKS
TANK DIAM. (em)
No. DRIFT TUBES
DRIFT TUBE LENGTH (mm)
DRIFT TUBE DIAM. (mm)
GAP/CELL LENGTH RATIO
IRIS THICKNESS

" Cell length,cm 6,2-64,2
APERTURE (mm) diameter 15,0-28,0
No. QUADS 196
GRADIENT (T/m) ~6~0~,"-;0:;--"8;-,-;:;0- ~~;--__
No. RF POWER UNITS 5+2
RF POWER INPUT, PEAK (MW) -4~,0=---- --7~f---

MEAN (MW) _O~,1:0...5'--__ -='-='---__

Vacuum System
MATERIAL OFVAC.CHAMBER
APERTURE OFVAC.CHAMBER
AVERAGE PRESSURE

copper+stainless s teel
diameter 28 - 38 mm
6· 10-1 torr

*Emittance = Area x ~rat 90% of current
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1. 7 . 89.

NAME OF HEAVY ION ACCELERATOR SPS 200 GeV/ n Syn chrotron----------------------------INSTITUTION CERN-----:---:-------------------------------LOCATION Prevessin (France )

PERSON IN CHARGE B. de Raad DATE:-----:-----:----------------- -----------
DATA SUPPLIED BY G. Brianti----------------------------------

:to.l

:to.l60

200
200

ACCELERATOR PERFORMANCE
Particle Energy(GeV/n) Resolution AElE(%) Beam

(PART I PULSE)
4 x 10 9

HISTORY AND STATUS

CONSTRUCTION STARTED (date) 1986
FIRST BEAM OBTAINED. or GOALT.(d:r:a"te::'l)--,Q-A-f,------- ~

TOTALCOSTOFFACILITY J MCllF (ion source and pre- injector)
TOTAL ACCELERATOR STAFF{nowY 400 ~
ANN. OPERAT. BUDGET 2 MCW (Without salanes) - --
ANN. OPERATING TIME 700 h

ACCELERATOR PARAMETERS

160 8+ , 32 S 16 +

Maximum
ach ieved

0 .0 7
4.2s a t 200 G""e""V.J..I",n_~__-t-r-r

Normal
(or Goal)

0 .07

nmm·mrad---------10000

Syn chrotron

0 .3 mAat_........'"""-"'- _

SECONDARY BEAMS ( 1990)
1/11

Fast kicker
-=-_....,.-:-:-_~2llS.or __-=-.::..::...__

Particle
16 0 , 32 S

Momentum range
60 , 200 GeV/ n

No. of beams
2
2

Other info rm.
HI, H3
H2, H8

26 , 6
6.26

PO , HIO high
intensi t y

1.8
3.05

20
2 3

EXPERIMENTAL FACILITY

m'TOTAL EXPERIMENTAL AREAS 3 29000
No. INTERNALTARGETS No. EXT. TARGETS
No. SEPARATED BEAMS All beams pur e -----
No. BEAMS SERVED ATSAMETIME 5
TOTAL POWERUSED (AVERAGE) FO"'R"R"'E"'SE"..;A""R"'C"H.--------...........
No. USER GROUPS. in house mi xed wi t b outside ...--.=L _
TOTAL RESEARCH STAFF. in house 9 outside---.::-:r:~L.--:::T"t
ANN. RESEARCH BUDGET. in house 0 1 MeHF
ANNUALRESEARCH TIME

Other Relevant Parameters, Recent Improvements, etc.

A project ex i sts t o acc e l e r a te heavier i on s, up t o

20 8pb82+ of 5 x 10 7 Pb i on s/pulse t o a max i mum
ene r gy of 160 GeV/n.

sr , steel
150 x 50
10-10

slow 1/3 int eg er res onant

50 0

20

I) 4. 2 sec ~ at 200 Gev/n ~
ii) to lls

iii) ------to ps

Extraction System
TYPE i) ---2.~~J..:!.....=.lJ~~---!oJ~~>.LL _

ii)
iii)------------------

LENGTH OFSPILL

Vacuum System
MATERIAL OF VAC.CHAMBER _~':::':"'--"-""""",=--- --.,,,--:-
APERTURE OFVAC.CHAMBER mm
AVE RAG EPRESSU RE -.....=.:=,.*"':::.:::..-----------,torr

*Emittance = Area x /3rat90% of current
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DATE : July 89

NAME OF HEAVY ION ACCELERATOR SATURNE----------------------------INSTITUTION SATURNE NATIONAL LABORATORY - J. ARVIEUX - Director

LOCATION C.E.N. SACLAY 91191 GIF SUR YVETTE CEDEX

PERSON IN CHARGE FA. CHAIIOUARD - Operation Service

DATA SUPPLIED BY II. OLIVIER - A. TKATCHENKO - FA. CHAMOUARD .

2.10 11

2 .10
1.5 12

Max imum
achieved
1

Beam
(PARTI PULSEl2

1.5 10
0.7 10 1~

Hor 16 'TT rnl"l'l .",rd
Ver 49 ll'Tl '" . mrcl

> 8C'1%""1
Norma l
(or Goal)

0.33

. 82

.7

.3
1.15

SECONDARY BEAMS

REPT. RATE (pu lse/s)
PULSE W IDTH AT PEAK E
EMITTANCE- AT PEAK E

ACCELERATOR PERFORMANCE
Part icle Energy(GeV/n) Resolution aElE(%)

p 3 + 3.10-4
-d--- 1.15

~e }

Ar 16+
Kr 30+

:;

1974

1978

Electrostatic

_______IIS,or _

CONSTRUCTION STARTED (date)
FIRST BEAM OBTAINED, or GOALT.(dT:a7te::'l:)---J,.;:~-------
TOTAL COSTOF FACILITY
TOTAL ACCELERATOR STA"'FF",(r::n":::"ow=-)-----------
ANN. OPERAT. BUDGET (wlthoutsalanes)
ANN. OPERATING TIME -----,5000""'"..,...."H--- h

HISTORY AND STATUS

ACCELERATOR PARAMETERS

General
ACCElERATEDPARTICLES --'Pt:.J,L-::d:.L!....:H~.:..:I:...!,....!:t....:d=__ ___:~=
ENERGY 3 GeV-p GeV/n
RINGDIAM. 33.6 m;TUNNELSECT.(WxH) m

Injector
TYPE LINAC (p,d) Synchrotron (others)
OUTPUT(max) mAat MeV

1) EMITTANCE- -------- ------n-m..,....,.,m--:·mrad

INJECTION PERIOD turns
INFLECTOR TYPE

12

7 MW

Other inform.No. of beams

2

0.8 11HZ
8.3 11HZ

f min
f max

Momentum range
0 .8 - r.9 Gey/~C ~__

Particle
~
n

EXPERIMENTAL FACILITY

TOTAL EXPERIMENTAL AREAS _.....::,6000~~,.......,.,..,""""""' ml
No. INTERNALTARGETS / No. EXT. TARGETS
No. SEPARATED BEAMS 9 -""-=----
No. BEAMSSERVED AT SAME TIME 2
TOTAL POWERUSED(AVERAGE) FO'"R-,;R"'ES.-iE~A-,;R.,.CH;;---=----=
No. USER GROUPS, in house outSIde
TOTA L RESEARCH STAFF, in house 120 outsidr:e--1-2-0---
ANN. RESEARCH BUDGET,in house (Without saL)
ANNUAL RESEARCH TIME -5000------- h

3) a long straight se c tion is

2 SO of 3.94 m each

Other Relevant Parameters, Recent Improvements. etc.
1) See Lina~and Synchrotron MIMAS

2) to cover all ion spec ies

3.94

30 IDS

Integ. Res. Extraction

I) to 1000 rns ~
ii) -...:=-=-----to us
ii i) to-------IIS

Extraction System
TYPE i) _~Th::l.~·ro.:d~=.:::£>.:......:=:.:....=.:::...::::..:=:.:.._ _

ii)
iii )- - - - - - - - - - - - - - - - - - -

LENGTHOFSPILL

Vacuum System
MATERIAL OFVAC.CHAMBER Stainless Steel
APERTURE OF VAC. CHAMBER =::2;-;4;.::0....::,x...:1::..:2::..:0'-- .mm
AVERAGEPRESSURE 4.10-9 TORR torr

Magnet System
FOCUSING TYPE STIlONO _ SEP F!!NCTIONS
FOCUSING ORDER ........FO""'DO........ _

BETATRON FREQ. vH 3 64 VV_.........3CL.,..61"'- ,.,.
No. MAGNETS 16 LENGTH(ea) __--2-'".4:t;9Z-----m
BENDINGFIELDat IOJ. 0.1 Cpl T; atmax 1.9 T
No. QUADS 24 LENGTH(ea) 0.45 0.47 m
GRAD. at in]. T/m; at max T/m

3) No. SHORTSTRAIGHTSECT. 32 LENGTH 0.73 m
No.-l:9H6 STRAIGHTSECT. 8 LENGTH 3.94 m
RISETIME 0 5 s; FLAT.TOPTIME Sec Spill s
POWERINPUTPEAK 16 MW; MEAN MW

Acceleration System
No. CAVITIES 2 LENGTH(ea) m
HARMONIC NU"M""B"'E"'R""'--3--- --------

2) RFRANGE ~P,.....i...:l::.;.;.o7 to 8.3 MHz
ENERGY GAIN P i 2 .8 KeV/turn
RFPOWERINPUTPEAK 56 each kw; MEAN kW

*Emittance =Area x llrat 90% of current
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NAME OF HEAVY ION ACCELERATOR SCHWER IONEN SYNCHROTRON ( SI S)----------------------------
INSTITUTION G S I - GESELLSCHAFT FOR SCHWERIONENFORSCHUNG mbH , POB 110552

LOCATION DARMSTADT, FEDERAL REPUBLIC GERMANY

PERSON IN CHARGE K: BLASCHE DATE: 30 . 6 .1 989-----------,.----
DATA SUPPLIED BY K. BLASCHE------------------------------

ACCELERATOR PERFORMANCE
Particle Energy(GeV/n) Resolution LiE/E(%) Beam 1)

(PART/ PULSE)

HISTORY AND STATUS

1.11.1986

April 1989
44 MOM
20

4.S
2
1. 8
loS
1 4
o 9 2 . 10 10

ACCELERATOR PARAMETERS

Ma xim um
achieved

3

Other inform.

1-20

Normal
(or Goal)
1-3

1) Spac e char ge l i mi t

Momentum range No. of beamsParticle

Neu t r on or pro ton r ich pr o j ecti l e f ragne~ _
sep arated by a magnet i c s,~y~s~tem~ _

SECONDARY BEAMS

REPT. RATE (pu lse/s)
PULSE WID TH AT PEAK E
EMITTANCE*AT PEAK E

EXPERIMENTAL FACILITY

(p) - U
1 - 2 ( 4 . S) GeVln

m;TUNNELSECT.(W xH) 4.S x 3 .S m

General
ACCELERATED PARTICLES -..;-:..c'---.".--;-:--~------;,,-,-,=
ENERGY
RING DIAM . 69

Injector
TYPE UNlLAC ( HEAVY ION LINAC)
OUTPUT(max) 1 mAat 10 - 20 MeV
EMITTANCE* - 5 -":':::""'::;::'---=n-=m-=m=-:-mrad
INJECTION PERIOD - 200 115, or 40 turns
INFLECTOR TYPE ELECTROSTATI C SEPTUM

Magnet System
FOCUSING TYPE DOUBLET / TRIPLET

FOCUSING ORDER _-':F...O-;:'(\-1F....) -::-_-:::-:-- _
BETATRON FREQ. VH 4 2 Vv 3 4
No. MAGNETS 24 LENGTH(ea)~2~.~6----m...,.

BENDING FIELD at InJ. > 0 .08 T; at max 1. 8 T
No. QUADS .36 LENGTH (ea) 1 (0 5) m
GRAD. at in). 0.2 TIm; at max 7.9 TIm
No. SHORT STRAIGHT SECT. 12 LE''i"7N'''G''''TH+-'-'''----- m
No. LONGSTRAIGHT SECT. LENGTH 6 m
RISE TIME 0 .1-0 .3 s; FLAT-TOP TIME variable s
POWER INPUTPEAK 30 MW; MEAN 2 MW

m
Acceleration System
No. CAVITIES 2 LENGTH(ea) 3
HARMONICNUMBER 4
RF RANGE -;'0'.8;-PS--:-:to:-O-----S".'6------.cM"H"'z

ENERGY GAIN 22 x charge state KeVlturn
RFPOWER INPUTPEAK 60 kw; MEAN 30 kW--='-----
Vacuum System
MATERIALOFVAC.CHAMBER STAINLESS STEEL
APERTU RE OFVAC. CHAMBER ~2='i0nO~x --'8:::0'-- .mm
AVERAGE PRESSURE S'lO- 11 mbar ~K

Extraction System
TYPE i) FAST EXTRACTION

ii) RESONANT EXTRACTION
iii) ULTRA SLOW EXTRACTI ON

LENGTH OFSPILL I) 0 .2 to__~r-__I1S
ii) 10' to 115
iii) 10. to 115

TOTAL EXPERIMENTAL AREAS 3000 m'
No. INTERNALTARGETS No. EXT. TARGETS 6- 8
No. SEPARATED BEAMS 1 --:=----=---
No. BEAMSSERVED AT SAME TIME 1
TOTAL POWERUSED(AVERAGE)FO"'R"RciES"E"'AC"nR""C"H------,.5---;;Mi"i"TIW

No. USER GROUPS, in house outside
TOTAL RESEARCH STAFF, in house outsidr-e- -- - - -
ANN. RESEARCH BUDGET,in house (WIthout sal.)
ANNUAL RESEARCH TIME ca . 4000 h

Other Relevant Parameters, Recent Improvements, etc.

*Emittance =Area x Prat 90% of current
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30.6.1989DATE : _---''''''-'-':...:....:..:....:..:.. _

INSTITUTION

LOCATION DARMSTADT. FEDERAL REPUBLIC GERMANY

PERSON IN CHARGE BERNHARD FRANZKE

DATA SUPPLIED BY B£RNHARD FRANZKE

NAME OF HEAVY ION ACCELERATOR EXPERIMENTAL STORAGE RING (ESR)
GS1- GESELLSCHAFT FOrnRIS::rC:j"j"HWiJiE'1iR~IOi'iiN:i1'E"'[j"NFFiOI"iiR~SC;<;HmU'IT.NGr:-=m;:;bH'-------------------

ACCELERATOR PERFORMANCE 1) 2)
Particle Energy~) Resolut ion tlElE(%) Beam

MeV / u (PART I PULSE)
834 0.05 8.4.10 1 0

709 0.05 4.7.10 10

656 0.05 2.4.10 1 0
609 0.05 1. 6. 101 0

556 0, 05 9",-",-=2--,'1::..::0,-9 _

Nel o+
~
~
~

U92:;:-

1986

1990

CONSTRUCTION STARTED (date) November
FIRST BEAMOBTAINED, or GOALT:(dT.a7t e:tj-J";'"a-n-u-a-ry----;'=;:------
TOTALCOST OFFACILITY 26 MDM
TOTALACCELERATOR STA;r;FF""(":'""no.,...w....,jr---="'15:--.:.'="--------
ANN. OPERAT. BUDGET 1 MDM (without salanesj
ANN. OPERATING TIME --:;G:-o-a1~f~0~r-:l:-::9"'971-:--- 5000 h

HISTORY AND STATUS

ACCELERATOR PARAMETERS
2200 0.05

Momentum rangeParticle

SECONDARY BEAMS

EXPERIMENTAL FACILITY

Maximum
achieved

No. of beams Other inform.

up to 560 MeV /u

Normal
(or Goal)
0.3

1T mm mrad

1) With electron cooling
2) Space charge l imits

General
X[UIa!3IXXm PARTICLES Ne - U (pro tons)
ENERGY 3 to 830 MeV/u
RING DIAM. m; TUNNEL SECT. (W x Hj m

TY
lnjpeEctor SYNCHROTRON{ SIS) REPT. RATE (pulse/s)

PULSE WIDTH AT PEAKE
OUTPUT(maxj 100 mAat 500-800 MeV /u EMIITANCE* AT PEAK E
EMITIANCE* 20 hand 5 (v) nmm-mrad
INJECTION PERIOD 0.5 us,or _"'--- turns
INFLECTOR TYPE _s;l.le..pLlotJ.lJumJl...Jlmjga~9nwe;;Jt~ _

Magnet System
FOCUSING TYPE COMBINED DOUBLET/TRIPLET
FOCUSING ORDER --'v""a.....r .....; a.....b

4Jl""e'--
_

BETATRON FREQ. VH 2 22 VV_L.2,..J3"'S --:::-

No. MAGNETS 6 LENGTH (ea) 6 54 m
BENDING FIELD lO<iXlCmi n 0 08 T; at max 1 6 T
No. QUADS 20 LENGTH (ea) 0 75 - 1 15 m
GRAD. at in). 0.31 Tim; at max 6 2 Tim
No.SHORT STRAIGHT SECT. 4 LENGTH 35m
No. LONG STRAIGHT SECT. 2 LENGTH 10 m
RISETIME 1.5 s; FLAT-TOP TIME varjable s
POWER INPUT PEAK 7.5 MW; MEAN 2 5 MW

m'
5

5 MW

Other Relevant Parameters, Recent Improvements, etc,

Electron cooling: 30 - 560 MeV/u

Stochastic cooling at 50Q MeV/u

Internal gas jet target : lOll - 10 1 ' atom/cm 2

TOTALEXPERIMENTAL AREAS 3000
No. INTERNAL TARGETS No. EXT. TARGETS_--='--__
No. SEPARATED BEAMS 1
No. BEAMS SERVED AT S·A"M"'E...T""IM""E..----....;lr---------
TOTALPOWER USED (AVERAGE) FOR RESEARCH
No. USER GROUPS, in house ouu.de
TOTALRESEARCH STAFF, in house ouuid'e-----
ANN. RESEARCH BUDGET, in house__-n<:>..,....- (w,thout sal.)
ANNUAL RESEARCH TIME 4000 h

Ils
IlS
IlS

s ta in 1ess steel

(meant 2?9 (h) x 60 (y)
1 x Q- mbar

FAST
RESQNANT
BY CHARGE EXCHANGE OF IONS

ij Q.5 to 1
ii) 104 to 106

iii) 1Qb to 108

Extraction System

TYPE i) ----::-::-:==0-----------
ii)
iii)----;,;;~+¥f.~~"""'~-==--==-:-::7:"::'---

LENGTH OFSPILL

Acceleration System
No. CAVITIES 2 LENGTH(ea)__1......o.I..7 m
HARMONIC NUMBER 2 or 4
RF RANG E 0 . 85 -"'-''''-''-7:to::----:5:-.-=6------·MrrH-.=Z
ENERGY GAIN = 0 .7 x charge-s--:t-A.oLte.......-----VK~eV:7It'urn
RF POWER INPUTPEAK 2Q kW; MEAN 10 kW

Vacuum System
MATERIALOFVAC.CHAMBER ....,-_....,-__--:------;--=
APERTURE OFVAC.CHAMBER
AVERAGE PRESSURE

"Emittance = Area x Prat 90% of current



- 53-

Upton, New York 11973

Brookhaven National .Laboratory

Alternating Gradient Synchrotron

0.1. Lowenstein/Th. Sluyters

L.A. Ahrens, Y.Y. Lee

NAME OF HEAVY ION ACCELERATOR

INSTITUTION

LOCATION

PERSONIN CHARGE

DATA SUPPLIED BY -----------------------------------

ACCELERATOR PERFORMANCE
Particle Energy(GeV/n) Resolution ClElE(%)

HISTORY AND STATUS

CONSTRUCTION STARTED (date) 1953
FIRST BEAM OBTAINED,or GOALT.(dJ:a7te:1)~"'-_--,O'C:c:-;:t::::o'l:"b::':er::-,--,.1."9.,,..8<6--

TOTAL COST OF FACILITY
TOTALACCELERATOR STAFE'lF:7(';;"no~w7.}r. ---=-2'::"0-+~H:-:-i-gh:-"':E=-n-e-r-gy---
ANN. OPERAT. BUDGET $1. 0 M (without salanes)
ANN. OPERATING TIME -~1~,0::-:0":;:0:""----- h

o
-Si--

14.5
14.5

0.05
0.05

Beam
(PART/ PULSE)

1 x 10 9

2 x 108

ACCELERATOR PARAMETERS

Maximum
achieved

20
0.5-2.5 sec

Normal
(or Goal)

0.4

SECONDARY BEAMS

injector REPT. RATE(pulse/s)
TYPE Tandem Van de Graaff PULSE WIDTH AT PEAK E
OUTPUT(max) 20 ~A {Si} XL'tAat 6.7 MeV/n EMITTANCEoATPEAKE
EMITTAN CEo 0. 50 -----:..:---...,.uc:m=-=m:::"'C.mrad

INJECTION PERIOD 260 ps, or 12 turns
INFLECTOR TYPE ..::;E;:;.le;;;,;c:;.;t;.;;r..;;.o;:;.s;;;,;ta:;.;t:.,:i;.;;c _

General
ACCELERATED PARTICLES H, 0, Si
ENERGY 14.5 --''---'-----------,G;=-e::'tV..-r=/n

RINGDIAM. 256.9 m;TUNNELSECT.(WxH)5.5x5.5 m

Other inform.

4
4

No. of beams
4

Momentum range°- 28 GeV/c
o - 230 GeVlc
o - 400 GeV/c -----;.---

0 16

Particle
H

Other Relevant Parameters, Recent Improvements, etc.

EXPERIMENTAL FACILITY

TOTAL EXPE RIMENTALAREAS _-.:o::-rvT"i'Tn7"'i'"T<""1:.:57,'::ro-::-00:::.-_m2
No. INTERNALTARGETS --,O,,--;-.,...,.._NO. EXT.TARGETS......;N,;,;./..:..A'--__
No. SEPARATED BEAMS All
No. BEAMSSERVED AT S.,.A-r-M,..,E,..;T;;,;IM~E---...,.4--------

TOTAL POWERUSED(AVERAGE) FORRESEARCH:-rJ_2..:..0_-:-:__MW
No. USER GROUPS, in house 4 outside 50
TOTAL RESEARCH STAFF, in house 25 outsidF':e--:2""2'""5--":'"
ANN. RESEARCH BUDGET, in house $0. 7M (oper.) (without sal.}
ANNUAL RESEARCH TIME .-!ol......\I.O~OOOL.... h.Inconel-750

173 x 77.8
10-7

Vacuum System
MATERIAL OFVAC.CHAMBER --;.;;,:r=~:..;;.:::....--...,.....----==
APERTURE OFVAC. CHAMBER _~T~:...:....:",- -,mm
AVERAGEPRESSURE 1.°x torr

Extraction System
TYPE i) Slow Extraction

ii)
iii)------------------

LENGTH OFSPILL i) _-'O"-'.....s:....- t.o 2.5 sec ~x
ii) to ps
iii) to-------jlS

Magnet System
FOCUSING TYPE AG, Comb. Func tion
FOCUSING ORDER (F /2) 0 (F /2) (0/2) 0 (0/ 2)
BETATRONFREQ.VH 8.75 Vv 8.75
No. MAGNETS 240 LENGTH (ea)-;;2-."'28:;-'-o":"r"""1;-".-::;9:O;;:o--:m=
BENDING FIELDatm). 0.009 T; atmax 1.31 T
No. QUADS 240 LENGTH(ea) 2.28 or 1. 90 m
GRAD. at in). 0 038 Tim; at max 5 5 Tim
No. SHORT STRAIGHTSECT. 72 LENGTH 1. 63 m
No. LONGSTRAIGHTSECT. 24 LENGTH 3.15 m
RISE TIME 1.0 s; FLAT-TOP TIME 1-2 s
POWER INPUTPEAK 60 MW; MEAN 6 MW

Acceleration System
No. CAVITIES I, 2gaps+l O. 4gaps LENGTH(ea)__"---- m
HARMONIC NUMBER __..::.1.::.2_:;-::---:--,-.,.- -.-~

RFRANGE 0.5 to_,;;:,4....4;:.:6<-- ,.,..""MHz
ENERGY GAIN 192 KeV/turn
RF POWER INPUTPEAK 1. 000 kw; MEAN 800 kW

*Emittance = Area x llrat 90% of current
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June 30 , 1989

NAME OF HEAVY ION ACCELERATOR Beva1 ac--_.:.-:...::.:...'------------------------
INSTITUTION Univ er sity of Cali f or ni a Lawrence Berkel ey Labora t ory

LOCATION Berkeley. CA

PERSONIN CHARGE Jose R. Alonso DATE :_____________________ __--"-='--"":..L....''"''"'''''''-- _

DATA SUPPLIED BY Fr_e:....:d~Lo.:..t:....:h:....:r..:.o.!:..p _

ACCELERATOR PARAMETERS

HISTORY AND STATUS

Je9

J e 7

5e8

3e9

3 e 8

3e 6

4e7

3elO

1 sec

Max imum
achieved

o 25

0.1
0 . 1

0.1

0.1
0 . 1
0 . 1

0 . 1

0 . 1
0 . 1

] s ec

15

Normal
(or Goal)

0 .25

2.1
2.1
4 .9

1. 25

1.8

1.08

1. 4

1.7

0 . 96

ACCELERATOR PERFORMANCE
Particle Energy(GeVln) Resolution fiElE(%) Beam

(PARTI PULSE)
3e9

SECONDARY BEAMS

protons
~

~
----;:r-
---pe-
----m;-
~
-p;u-
-U--

REPT. RATE (pulse/s)
PULSE WIDTH AT PEAKE
EMITTANCE- AT PEAKE

GeV/n
m

1inacs
mAat 8 . 5 A MeV

-v 10 nmm-mrad
500 I's, or turns
electrostatic ------

General
ACCELERATED PARTICLES ---.,~PTro::.;t:.:o:.:;n:.:::s-=.:th:.:::r:...:o:.::uJ:lg""h...:u::..:r:.::a:.:::n",iu",m~----;,,"=,=
ENERGY .030 - 2.1
RINGDIAM . 40 m; TUNNELSECT. (W)( H) nf A

Injector
TYPE t wo Alvarez-typ e
OUTPUT(max) 0. 5
EMITTANCE-
INJECTION PERIOD
INFLECTOR TYPE

CONSTRUCTION STARTED (date) 1949
FIRST BEAM OBTAINED,or GOAL"T(d.,-a..,.te-.)----;:1-::-9"'"S4i--------
TOTALCOST OF FACILITY '" $12M (1954 dollars)
TOTALACCELERATOR STAFF (now) 140
ANN. OPERAT. BUDGET $ S"".2""'S'"'"M,....----'--....,(-w"'"',t"""h..,.0""""'ut:-sa-r-la...r1=<es)
ANN. OPERATING TIME 5000 h

EXPERIMENTAL FACILITY

Magnet System
FOCUSING TYPE weak
FOCUSING ORDER..--..:.n-7/7-A"---------------
BETATRON FREQ,VH 0 .6 Vv 0. 8
No. MAGNETS 4 LENGTH (ea)--:2,..;;4-'-=------=m
BENDING FIELD at InJ. . 04 T; at max 1.26 T
No. QUADS n/A LENGTH (ea) m
GRAD.at in). nlA Tim ; at max nfA TIm
No. SHORTSTRAIGHT SECT. n/A LENGTH n/A m
No. LONGSTRAIGHT SECT. 4 LENGTH 6 m
RISETIME 1.5 s; FLAT-TOP TIME 1 - 1.5 5

POWERINPUT PEAK 60 MW; MEAN 5.0 MW

Particle
n / A

Momentum range

n fA

No. of beams

nf A

Other inform.

n I A

Copper + NEMA G-10 epox y gl ass
160 x 116 0 mm
1 x 10-9 torr

Acceleration System
No. CAVITIES 1 LENGTH(ea) 4 m
HARMONICNUMBER 1
RFRANGE 0. 200 to 2. 50 MHz
ENERGY GAIN 1.3 KeVlturn
RF POWERINPUTPEAK 50 kw; MEAN 50 kW

JO

Other Relevant Parameters, Recent Improvements, etc.

TOTAL EXPERIMENTAL AREAS 2400 m'
No. INTERNAL TARGETS O--,N:;-:o:-.~EXtrT!;l'.";T,..A"R7=G"'ET"'S,------

No. SEPARATED BEAMS 0
No. BEAMSSERVED AT S~A"'M""E""'T"'IM,.,..".E---..LJ1'---------

TOTAL POWERUSED (AVERAGE) FOR RESEARCH 8 MW
No. USER GROUPS, in house 5 outside 20
TOTAL RESEARCH STAFF, in house n fA outsidr:e--Q""'/....A---

ANN. RESEARCH BUDGET, in house_-.u.nu/A"'-- (wlthoutsal.)
ANNUAL RESEARCH TIME 4000 h

ms1000

Vacuum System
MATERIAL OFVAC.CHAMBER
APERTURE OFVAC. CHAMBER
AVERAGEPRESSURE

Extraction System
TYPE i) re sonant

ii ) - - - - - - - - - - - - - - - - - -

i ii)
LENGTH OFSPIL";"L--"i),-----..,3""'0,,----""""'t'""'0---:-::c=-::----

ii ) to 1'5
iii ) ------to-------I'S

-Emittance = Area x J3rat 90% of current
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Maximum
achieved

June 1989

21 urn
21 urn

12. 5 h

Normal
(or Goal)

2 x 8000

865

3.8 1034
0,03

STORAGE RINGS PERFORMANCE

RESEARCH PROGRAM

Other Relevant Parameters, Recent Improvements, etc.

APPROX. EXPERIMENTAL AREA __-=3~x~11-=5-=O .m2
No. EXPERIMENTAL INTERSECTS __-'-3 _

No. EXPERIMENT/INTERSECT 1

SPECIAL RESEARCH EQUIPME"'N"'T"'O"R"F"A"C"'IL'"ITToIFoESr.:--l--------

ENERGY (GeV)
RESOLUTION t.ElE (%)
LUMINOSITY (em-2sec I)
BEAM SIZE, hor izontal

vertical
CURRENT, PER BEAM (mA)
BEAM LIFE, AT 865 mA

TOTAL POWER USED (average) FOR RESEARCH MW
No. USER GROUPS, in house outside
TOTAL RESEARCH STAFF, in house out~sr:lidr:-e----
ANN. RESEARCH BUDGET (without sal.)
ANN. RESEARCH TIME h

(CERN-SPS)
OUTPUT--"WLl.......=- -t-r-r

15
8 7 roMs
200 s

(without salaries)
-------- h

STORAGE RINGS PARAMETERS

Injector System
TYPE Synchrotron
INJ. ENERGY 26 GeV
EMITTANCE*
FILLING SPEED
TOTAL FILLING TY=M"'E"....-----....c.....L.JIlCIt.::i...-------

HISTORY AND STATUS

Magnet System
FOCUSING TYPE Strong BEND. RAD. 2668.5 m
LATTICE ORDER FOCO
No. MAGNETS 1760 LENGTH (ea) 9, 54 m
No. QUADS 568 LENGTH (ea) 3 ! 08 m
MAX BEND. FIELD 10 T; MAX GRAD. 250 T/m
OTHERMAGNETSTuninq quads. sextu)X?les, carr. dipoles
BETATRON FREQ. VH 70.28 VII 70.31
AMPL. FUNCT. AT INTERSECT, (H) O! 25 rn (II) 0 25 rn

Acceleration System
HARMONIC No. .,..o.3;.:5:.:6..:,40=--_::;--_FREQUENCY 400.8 MHz
No. TRANSMITTERS 7 No. CAVITIES 7
BUNCH TO BUNCHTIME 15 il§ --'---

BUNCH SIZE (L x W x H) DOOxO. 55X0, 55) lIijl3
PEAKRF VOLTAGEPER BEAM ----:.L#8rrf;Wlrni""iT---;:"-=-~:---
MAX RFPOWER 2x7 MW ON BEAMS 2x9 leW

*Emittance = Area x Prat 90% of current (for p-machines)

CONSTRUCTION STARTED (date) Existing LEP tunnel
FIRST COLLISIONS, or GOAL (date) 1996
TOTALCOST OF FACILITY --"=-='---------
TOTALMACHINESTAFF (now) -------~~=_:_::_r_===
ANN. OPERAT. BUDGET
ANN. OPERATING TIME

Vacuum System
PRESSURE IN RINGS, NO BEAM __---::::..:..:.;::....- T::'=Torr

WITH BEAM Torr/rnA
PRESSURE AT INTERSECTIONS Torr

General
COLLIDING PARTICLES proton-proton
ENERGY 2 "':"x:-ll'8~oo"'lo..--'------------,.G'":eITV

APPROX, SHAPE circular DIMENTIONS G 8486 rn
ORBIT: Length 26658 8 rn, time 88. 92 ~

No. INTERSECTS 3 to 5 CROSSING ANGLE 96 urad

NAME OF STORAGE RINGS Large Hadron Collider (IRe)

INSTITUTION CERN---==---------------------------------:--
LOCATION CH-1211 Geneve 23 Switzerland

PERSON IN CHARGE G. Brianti DATE:
-------,..----------------- -----=-=.:.::.......;==------

DATA SUPPLIED BY L. Burnod----------------------------------
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1. 7. 89.

NAME OF STORAGE RINGS SPS Proton-Antiproton Co11ider (SppS)

INSTITUTION _.:::.:CE:::;RN::.:- _

LOCATION Prevessin (France)

PERSON IN CHARGE B. de Raad DATE:
---;~;:-:"---:'-:------------------ ----------

DATA SUPPLIED BY G. Briand----------------------------------

HISTORY AND STATUS STORAGE RINGS PERFORMANCE

STORAGE RINGS PARAMETERS 200 bOllT s

400

0.1

a 15 mm

Maximum
achieved

315

2.8 x 10 3 0

a 2 mm

0,1

Normal
(or Goal)

270

400

0. 2 !!!!!l

1 x 1030

0 , 15 mm

ENERGY (GeV)
RESOLUTION toElE (%)
LUMINOSITY (em:" sec ')
BEAM SIZE. horizontal

vertical
CURRENT, PER BEAM (mA)
BEAM LIFE, AT 400 mA

CRF)
July 1981

1980

9 KCRF

CONSTRUCTION STARTED (date)
FIRST COLLISIONS. or GOAL (dater).....:.;::.=:...-'='""""-,..-;:-,:-:-----

TOTAL COST OF FACILITY
TOTAL MACHINE STAFF (no~w7:')...-*~==-.>.::.:=--=..::..:;.::.....:="'---
ANN. OPERAT. BUDGET
ANN. OPERATING TIME

RESEARCH PROGRAM

APPROX. EXPERIMENTAL AREA .......12....0""O<- m'
No. EXPERIMENTAL INTERSECTS 2"'- _
No. EXPERIMENTIINTERSECT 2
SPECIAL RESEARCH EQUIPME··N;,.T-;O"R"F"'A"C~IL~IT"'I;=;ES.-::--------

1 internal gas jet

31 5 GeV
1100 m rad

23 \IS
o

Prot ons - Antiprotons

2

Circular
6911

26 GeV
10 nmm-mrad--------------""'--

Injector System
TYPE Proton Synchrotron
INJ. ENERGY 800 MeV-CP) 3.5 .GeV(p) OUTPUT_...;:.:~~:-=-=""
EMITTANCE·
FILLINGSPEED
TOTAL FILLINGTY'I'VoMrTi'"E--;2;";;8:""".';:;"8-s-e-c-----------

Other Relevant Parameters, Recent Improvements, etc.

TOTAL POWERUSED (average) FORRESEARCH 90 MW
No. USER GROUPS. in house mi xed with outslde=-=~40,,-- _
TOTAL RESEARCH STAFF. in house 45 outside A OO
ANN. RESEARCH BUDGET 3 5 Mew (WithOutsal.)
ANN. RESEARCH TIME 2400 h

* 100 MHz Acceleration System

Harmonic No. 2310 frequency 100.13 MHz
100 .2 MHz

No. transmitters 6 No. cavities 6
Peak RF voltage per beam 2MV
Max RF power (per cay) 16kW

° 5 m

740

6. 26 m
3.05 m

15.7 T/m

1 m

Magnet System
FOCUSING TYPE -..::.,Se~p~F""un;;.;c:;.;:tc::i=.;on::..---BEN D. RAD. _-,--,-,,-_m
LATTICEORDER FODO
No. MAG NETS - ....'''''4''"4''-----;L"'''e':'':N''''G-,..THrr"T(e'"'''aT')-----=-=-"..---=
No. QUADS 216 LENGTH(ea)
MAX BEND. FIELD 1. 4 T; MAX "'G'='RA'"'"D"".--::';:"'=":;:-=-=-=
OTHERMAGNETS------'---

BETATRON FREQ. VH 26.7 Vv
AMPL. FUNCT. AT INT''FER'';S'''E''"cr'''''-CH-)-'''''--- _....&J...a...L.. _

Acceleration System * (Comb i ned 100 MHz and 200 MHz)
HARMONIC No. 4620 FREQUENCY 200.4 MHz
No. TRANSMITTERS 4 No. CAVITIES 4
BUNCHTO BUNCHTIME 3.83 microsec
BUNCHSIZE(LxWxH) 0.9 m x 2 tml1 x 1.5 tml1

PEAK RFVOLTAGE PER BEAM 3.6 MV
MAX RFPOWER (per cay) ""'7'"'5""0,.......,kW,.::-:-O;.mN=;iB....EAM.....,.,.S------

Vacuum System
PRESSURE IN RINGS, NO BEAM __1_0-_1_0 .",.,...,..Torr

WITH BEAM Torr/rnA
PRESSURE AT INTERSECTIONS 10=! 0 Torr

*Emittance = Area x ~rat 90% of current (for p-machines)
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CERN

Geneva, Switzerland

LEP (Lar ge Elec tron Po s i t r on) Co11 i der

E. Picas so

G. Plass

NAME OF STORAGE RINGS

INSTITUTION

LOCATION

PERSON IN CHARGE DATE : 27. 6. 89--_.....::..:......:..=='----------------
DATA SUPPLIED BY ___.......:;.;,..,::c..=;;:.::..::.... _

HISTORY AND STATUS STORAGE RINGS PERFORMANCE

(without salaries)
h

CONSTRUCTION STARTED (date) 1. 9 ,8 3
FIRST COLLISIONS, or GOAL (date')-;rAU:7gu::::-:-:sO"Ot,...,..1"'98"'9-r------
TOTAL COST OFFACILITY 1294 MCHF
TOTALMACHINE STAFF (no:':"w,.:;)~ap;';;p~r:;:;o~x:.... "'"'/"'5".0--------
ANN. OPERAT. BUDGET To be detennined
ANN. OPERATING TIME To be detennined

STORAGE RINGS PARAMETERS

ENERGY (GeV)
RESOLUTION ~ElE (%)
LUMINOSITY (ern:" sec ')
BEAM SIZE. horizontal

vertical
CURRENT, PER BEAM (mA)
BEAM LIFE. AT 3 mA

Normal
(or Goal)

55
071

~1-.-=-7-;1~03r-
300 \.lIT!

12 \.lIT!
3
5 h

Max imum
achieved

Electrons - Posi t rons RESEARCH PROGRAM

Injector SystefJ1
TYPE Synchrotron
INJ. ENERGY 3~ GeV OUTPUT 20 GeV
EMITIANCE* ~7;O-.6r4r------ nrnrn-mrad
FILLING SPEED 0 , 25 rnA/ mID
TOTAL FILLINGTYME _-'2=..4:.....:.:;m=in:.:.... _

Magnet System
FOCUSING TYPE St r ong BEND.RAD. 3096 , 2 m
LATIICE ORDER FOOO
No. MAGNETS 3;-:;3cn074+~6~4f-:+-:;2,...4---rL'"EEnN7'GT;THUT:(e:::a'l"')"'"'5""".-:;7;';'5-----:m=

No. QUADS 81 6 LENGTH (ea) 1.6 + 2. 0 m
MAX BEND.FIELD 0.135 T; MAX GRAD. 10.9 T/m
OTHER MAGNETS 504 sextupo1es + 516 correctors
BETATRONFREQ.VH 70.42 Vy 78.35
AMPL FUNCT.AT INTERSECT, (H) 1.75 m -(~Y)~0:-:'.""0';;'7-m---

20
Cncular
26 658.883

8

to 55
APPROX. EXPERIMENTAL AREA m'
No. EXPERIMENTAL INTERSECTS---4.,.---------

No. EXPERIMENTIINTERSECT 1
SPECIAL RESEARCH EQUIPME··N""T"O"R"F"'A"C"'IL""IT"'I""ES....:--------

75

Other Relevant Parameters, Recent Improvements, etc.
" Ale ph CERN + 28 outside C..roups

Opal CERN + 24 " "
L3 CERN + 40
Delphi CERN + 38

8 10- 1 2

10- 7 t o 10- 9

Acceleration System
HARMONIC No. 31 320 FREQUENCY 35 2.309 MHz
No. TRANSMITIERS 16 No.CAVITlES-=1,=.28"--__
BUNCHTO BUNCHTIME 22. 23 }Js
BUNCHSIZE (L xW x H) ::":'::'::"'T1~8-=mm=-':':x-3,,--mm=-':':x-:0".'40'"'=mm-------

PEAKRFVOLTAGEPER BEAM ..::3~6.::..0..:.MV.:..:.....-="..,..,,.....=-......,..-,;-~__
MAX RF POWER 16 ~ ON BEAMS 14. 8 I-tI

Vacuum System
PRESSURE IN RINGS, NO BEAM _~~'T'"""'-....,...,c=-<r ..,...,,=Torr

WITH BEAM Torr/mA
PRESSURE AT INTERSECTIONS Torr

"Emittance = Area x Prat 90% of current (for p-machines)
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1989June 20

(BEPCl

Institute of Hi~h Ener~y Physics

Beijin~ Electron Positron CoJJjder

Fan~ Shouxian

Fan~ Shouxian

Bei jing, China

NAME OF STORAGE RINGS

INSTITUTION

LOCATION

PERSON IN CHARGE ~a!..!.li........~oIA.O.....,.,. DATE: ........J..L,l.l;;:.--<-l.-4--'-"-'J..:L.. _

DATA SUPPLIED BY ---J~......,~.u.I.iI..Io.QJ..L-- _

HISTORY AND STATUS STORAGE RINGS PERFORMANCE

Maximum
achieved

1 's'b---2. 2 30
2x10 8x10

14 rnA 30 rnA
5 hrs 8 hrs

Normal
(or Goal)

2 8 4

o 14 rnrn
65 rnA

1 8 min

6 hrs

7 4x10~1
1 7x10

ENERGY (GeV)
RESOLUTION t.ElE (%)
LUMINOSITY(cm" sec')
BEAM SIZE, horizontal

vertical
CURRENT, PER BEAM (mA)
BEAM LIFE, AT mA

500
mi 11 ions (without salaries)
6000 h

CONSTRUCTION STARTED (date)
FIRST COLLISIONS, or GOAL (date')--':"I".........,..~........~~---
TOTALCOST OFFACILITY
TOTALMACHINESTAFF (no-w-}r-----'!~"""- ................................----

ANN. OPE RAT.BUDGET $ 5
ANN. OPERATING TIME

STORAGE RINGS PARAMETERS

BES-- Beij~ng Spectrometer

APPROX. EXPERIMENTAL AREA __--'1-::0""0""0"- m>
No. EXPERIMENTAL INTERSECTS ...2~ _
No. EXPERIMENT/INTERSECT 1
SPECIAL RESEARCH EQUIPME"'NTT"'O;;;R"FAA""CI"LIOTT"'IE!rS;:--------

RESEARCH PROGRAM+e, e
General
COLLIDING PARTICLES
ENERGY 1. 55:----=2,...,-=8-.......---.---------;=G-.eV"

APPROX, SHAPE round DIMENTIONS 38,26 m ~R

ORBIT: Length 240,4' rn,time 0,801 lIS
No.INTERSECTS --'2"-- CROSSINGANGLE_-"'0'--__

Injector System
TYPE Electron Linac
INJ.ENERGY 1.1-1.4 GeY OUTPUT 600 !jla e. 6ma e +
EMITIANCE* 0,15 ( for ~ ), 2 ( for e Inmm-mrad
FILLINGSPEED 2 rna/min (e ), 120 rna/mine)
TOTAL FILLING TYME 40 min

Magnet System
FOCUSING TYPE Sep. funcr, BEND.RAD. 10,345 m
LATIlCE ORDER FOBODOBO
No. MAGNETS 40B+4BL (Weak ~ENGTH (ea) 1 , 6 m
No. QUADS 600+810 LENGTH (ea) 0.4(0) ,0,6( 10) m
MAX BEND.FIELD 0,9028 T; MAX GRAD. 3, 3 T/m
OTHER MAGNETS 5 wiggler
BETATRON FREQ. VH 6,18 VV 7,12
AMPL. FUNCT. AT INTERSECT, (H) 1. 3 m (V) 0,1 m

Acceleration System
HARMONIC No. 160 FREQUENCY 199,53 MHz
No. TRANSMITIERS 8 No. CAVITIES 2
BUNCHTOBUNCHTlM~' • 801,13 ns/2 -=----
BUNCHSIZE(LxWxH) 104mm x 1.8mm x O,14mm (I,P,)
PEAKRFVOLTAGEPERBEAM 1.35 MY x 2
MAX RF POWER 200kW ON BEAMS 62 kW

TOTAL POWER USED (average) FOR RESEARCH 1 , 5 MW
No. USER GROUPS, in house 1 outside 0
TOTAL RESEARCH STAFF, in house 80 outs~i""'d-,l<e~'--.-:'-Q-..-
ANN. RESEARCH BUDGET 1. 5 mi 11 ions (witbout sal.)
ANN. RESEARCH TIME 4000 h

Other Relevant Parameters, Recent Improvements, etc,

5xl0-1 0

10 10

Vacuum System
PRESSURE IN RINGS, NO BEAM ---:c.;;.;.:'-"- -..c:c::::Torr

WITH BEAM Torr/mA
PRESSURE AT INTERSECTIONS Torr

*Emittance = Area x Prat 90% of current (for p-machines)
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TUDe 8 9

Hamburg W. Germany

DOR IS II

Deuts ches E1ek t ronen-Synchro t ron DESY

H. Nesemann

H. Nesemann , H. Sch roder

NAME OF STORAGE RINGS

INSTITUTION

LOCATION

PERSON IN CHARGE ---!.!..:.......!:l.E..e..5:~~ DATE: _--.u.W.t:....lU... _

DATA SUPPLIED BY
-----"'-'-===~'-'-"'-="'-='"'"-'---------------------

HISTORY AND STATUS STORAGE RINGS PERFORMANCE

Maximum
achieved

~
' 3 X 1031

at
5. 3GeV

'\, 1 h
42

0.13

Normal
(or Goal)

5.3

a '\, 30 \J

2.5 x 10 31
a - 600 \J

ENERGY (GeV)
RESOLUTION £\ElE (%)
LUMINOSITY (em - 2 sec: ')
BEAM SIZE, horizontal

vert ical
CURRENT, PER BEAM (rnA)
BEAM LlFE,AT 42 mA

197 0
Dec. 1973
120 MOM

see "DESYII"
see "DESYI I" (without salanes)

660 0 h

CONSTRUCTION STARTED (date)
FIRST COLLISIONS, or GOAL (date')--~.:....:....:'---;-=:;-------
TOTAL COST OF FACILITY
TOTAL MACHINE STAFF (no-w-=-)-------;;==~;-------

ANN. OPERAT. BUDGET
ANN. OPERATING TIME

STORAGE RINGS PARAMETERS

RESEARCH PROGRAM

Injector System
TYPE Synchro t ron DESY II
INJ.ENERGY working ene rgy of DORI S II
EMITIANCE- Hor. :5 60 at 5 . 3 GeV nmm -mrad
FILLING SPEED e- : '\,1 rnA/sec e+: '\,2 rnA/sec
TOTAL FILLINGTYM E 1 2 mi n

m'

2 o

APPROX. EXPERIMENTAL AREA 2100
No. EXPERIME NTAL INTERSECTS ;----":2~-----_

No. EXPERIMENT/INTERSECT 1 and 0
SPECIAL RESEARCH EQUIPMENT OR FACILITIES:

Magnet System
FOCUSING TYPE sep ara ted f unc tion BEND. RAD. 12. 22 m
LATIICE ORDER
No. MAGNETS 24 LENGTH(ea) 3 .2 m
No. QUADS 68 LENGTH(ea) 0. 6/1.1 m
MAX BEND. FIELD 1. 5 T; MAX GRAD. 21 T/m
OTHERMAGNETS 40 sextupo1es
BETATRON FREQ. VH 7.163 Vv 5. 235
AMPL. FUNCT.ATINTERSECTo(H) 0.63 m IV) 0 . 04 m

Acceleration System
HARMONIC No. •-;:----:4~8~0_.,..-__FREQUENCY 500 MHz
No. TRANSMITIERS 4 No. CAVITIES 11 5-ce11
BUNCHTO BUNCHTIME 2 - 960 nsec
BUNCHSIZE(LxWxH) 36 x 6 x 0 .6 mm )

PEAK RFVOLTAGE PER BEAM __-=::13~MVi7n~......_;;-;~;;-:-__
MAX RFPOWER 1. 2 MW ON BEAMS 0 .5 MW

TOTAL POWERUSED(average) FORRESEARCH 2 MW
No. USER GROUPS, in house 1 outside 0
TOTAL RESEARCH STAFF, in house 20 out::s~,dr:e-"--6::-5--
ANN. RESEARCH BUDGET 500 KDM {wothoutsal.}
ANN . RESEARCH TIME 4400 h

Other Relevant Parameters. Recent Improvements. etc.

2 x 10- 9
0 .2 x 10-9

1 x 10-9

*Emittance = Area x ~rat 90% of current (for p-machines)
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DATE: June 20 , 1989

NAME OF STORAGE RINGS HERA--'=:..:..-_---------------------------
INSTITUTION Deutsches Elektronen-Synchrotron DESY

LOCATION Notkestra13e 85. 2000 Hamburg 52. West Germany

PERSON IN CHARGE G. -A . Voss. B. H. Wiik

DATA SUPPLIED BY J. RoSbach---:.;..;.;.:..:..=-------------------------

HISTORY AND STATUS STORAGE RINGS PERFORMANCE

STORAGE RINGS PARAMETERS

(Without salanes)
-------- h

CONSTRUCTION STARTED (date) May 1984
FIRST COLLISIONS, or GOAL(dater)-..:..:.::-"-IT19<?9"'0c-------

TOTALCOSTOF FACILITY
TOTALMACHINESTAFF(no:cw"").--------------
ANN. OPERAT. BUDGET
ANN. OPERATING TIME

ENERGY (GeV)
RESOLUTION £1E1E (%)
LUMINOSITY (ern - 2 sec: ')
BEAMSIZE, horizontal 10 at IP

vertical -
CURRENT, PERBEAM(mA)
BEAM LIFE, AT GOAL mA

Normal
(or Goal)

26/820
0.1/0.13
1. 6xl0 3i

280/265 /.1m
37/ 84 'lAm
58/163 ;

> 5/>10 h

Maximum
achieved

13.9/ -

0.2/ -
1. 5 h/ -

Electron spin rotator for longitudinally polarized

e+/- beam at IP

RESEARCH PROGRAM

APPROX. EXPERIMENTAL AREA __-;:-.::4.::.x""10"-'0'-"0'-- m2

No. EXPERIMENTAL INTERSECTS __-;:.2 _
No. EXPERIMENTIINTERSECT 1
SPECIAL RESEARCH EQUIPME"'N""T"O"'R"F"'A"CooIL"ITFOI"'ES'7:-------

~ Booster Storage Ring
OUTPUT --:::-=-=-"

17• (p) nmm-mrad

/ 20 min

Injector System
TYPE Linac ~ Synchrotron
INJ. ENERGY 14 GeV/40 GeV
EMITTANCE· 0.039 (e) /
FILLING SPEED
TOTALFILLING T'TYv;M....,.E-,I""S-cm='lr.n::--J~n-::=---------

General
COLLIDING PARTICLES electrons or positrons vs. protons
ENERGY 26 x 820 GeV
APPROX,SHAPE Ring DIMENTIONS 2 km 0
ORBIT: Length --"----.6"'j..,jT6""'m'""',t"'"',m=-::Ce 21.131lS
No. INTERSECTS 3 CROSSING ANGLE 0.0---'..c...:....__

TOTALPOWER USED(average) FOR RESEARCH ".-,, MW
No. USER GROUPS, in house outSide
TOTALRESEARCH STAFF, in house out:-:"s,"'dr::-e----
ANN. RESEARCH BUDGET (withoutsal.)
ANN. RESEARCH TIME h

MHzFREQUENCY 500/208
No. CAVITIES 8276

Acceleration System
HARMONIC No. 10560/4400
No. TRANSMITIERS 12 (eJ71 (pJ
BUNCHTO BUNCH TIME 96 ns
BUNCH SIZE(Lx W x H) 2 rro-'lr::n;-::-a""rc""s:"::""""I""/x"'2'r.x':ror.""s-r( e::-)n7"'1"'7~0x::-"1r:x:-;I7(-::'Tp )/nun 3
PEAKRFVOLTAGE PERBEAM 143 MV 7 4. MY Other Relevant Parameters, Recent Improvements. etc.
MAXRFPOWER 8.2/0.24 MW ON BEAMS 4.170.004 MW

Magnet System
FOCUSING TYPE FODO BEND. RAD. 611/584 m
LATTICE ORDER 4x (Straight section - ARC)
No. MAGNETS 3967416 LENGTH tea) 9.135/8 .824 m
No. QUADS 580/280 LENGTH (ea) 0.16 /1.86 m
MAX BEND. FIELD 0.278/4.7 T; MAX GRAD. 19/91 TIm
OTHERMAGNETSSextupoles, Skew Quads, 10-pole, 12-pole
BETATRONFREQ.vH47.2 (e)13I.15 (p) vy48.3 {e)/32.l8 (p)
AMPL. FUNCT.ATINTERSECT,(H)2m (ell1om (p~y) O. 1m / 1m

Vacuum System
PRESSURE IN RINGS, NOBEAM <. 4xl0- 9(e)! <.3xlO- 11 (plTorr

WITH BEAM Torr/mA
PRESSURE AT INTERSECTIONS'----------- Torr

e+/- po l a r i za t i on time : 24 min

beam-beam tune shifts per IP:

A Qx = 0. 019 (e) 0.0011 (p )

c.Q z = 0 .021 Ce) / 0.0008 (p )

*Emittance = Area x llrat 90% of current (for p-machines)
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NA M E OF SYNCHROTRON PETRA II

INJECTOR FOR HERA

LOCATION DESY; Hamburg

PERSON IN CHARGE Mar tin Lene k e DATE: 21.06 .89

DATA SUPPLIED BY Martin Le n e ke

HISTORY AND STATUS ACCELERATOR PERFORMANCE

CONSTRUCTION STARTED (date) Nov. 8 6
FIRSTBEAM OBTAINED, or GOALT(d:r:a'7te~);--:-;';M":;a':::'r-. --;8'"7;-;"(O"'k'""'t-.----;::8"""9')--

TOTAL COST OF FACILITY 98 MDM ( PETRA Il
TOTAL ACCELERATORSTAFF (now) see DESY II
ANN . OP ERAT. BUDGET see DESY'~I;':I ::""'==':"""::":"'{w"""",tLho::-"u-=t-Csa:1I'::"ar:r,e=s)
AN N. OP ERATING TIME s e e be l ow h

ACCELERATOR PARAMETERS

General
ACCELERATED PARTICLES e :to, ( p)
ENERGY -:-1.::.4-(,....4-=0+)~----------:G""e..,.,v

RINGDIAM 733.4 m;TU NNELSECT.{ W xH) 3 . 1 x 2 .5 m

Injector
TYPE Synchro t r on DESY II ( DESY I II )
OUTPUT{max) mA a t MeV
EMITIANCE· ------n-=m::-"m"...,·mrad

INJECTION PERIOD lis, or turns
INFLECTOR TYPE -----------------
Magnet System
FOCUSING TYPE sep . fct. FIELD INDEXn = _
FOCUSING ORDER FODO
BETATRON FREQ. v-~H--.".2....5......2""ol""""T(T1'1'.4t"'1)~--v:-:-v--:;"2 3".'""2"4-,("11'.'176')--

No. MAGNETS 224 + 8 LENGTH tea) S. 31 7 m
BENDING FIELDat inJ. 0.12 T; at m a x 0. 24 (0.7) T
No. QUADS 232/7 2 LENGTH (ea) 0 . 66/ 1. 0 m
GRAD. a t in). 8 TIm; at m a x 16 TIm
No. SHORT STRAIGHT SECT. 4 LENGTH 6 4 . 8 m
No. LONG STRAIGHT SECT. 4 LENGTH 10 8 .0 m
RISETIME 60 (120) s; FLAT·TOPTIME s
POWER INPUT PEAK 4.1 (1S.6)MW;MEAN MW

Normal Ma ximum
(or Go al) achie ved

ENERGY(GeV) 14 (40)
RESOLUTION tlE/ E (%) 8.4 x 10 t
REPET. RATE (pulse/ s) 1 l 5 min
PULSE W IDTH AT PEAK E
INTERNAL BEAM (pa rt/ pulse) 2 .5 (7) x 1012

(p art/s) ------

BEAM EMITIANCE· 0.1 03 . 9) nmm-mrad
BEAM LINESTO HERA eol e+ and p+ maIn n n g s

Other Relevant Parameters. Recent Improvements. etc.

Data in brackets r elate to operation wi th protons .

Fo r h i gh ener gy physics operation until the end of 198 6
the a nnua l opera t i ng time wa s typ ically 6000 hours . 1987
t o 19 89 PETRA is bein g modi fi ed a s e ' / e+ and p+ -injector
for t he HERA main ri n gs. Consequ e n t l y . 19 9 0 ff the operating
t i me wil l be de t e r mine d by HERA.

m

AL
114 x 56
10- 8

Acceleration System
No. CAVITIES 16 (2) LENGTH(ea) 2 .2 (1.6)
HARMON IC NUMB ER 3840 (400 )
RF RANGE 49 9 • 66 5 -.(.;.57-1""".6;")"':--'-':-to'--;4-=9""9-. 6"'"'6;';S"""""(":"5:::-2""". O"'),---- - ·M"'H.-:-z
ENERGY GAIN KeV/t urn
RADIATION LO"'SS~--;-1'7 .~7'--a-:-t -1;-4""""G'""'e;-;V-------KeV/turn

RF POWER INPUT PEAK 2000 (100) kw; M EAN kW

Vacuum System
MATERIAL O F VAC.CHAMBER ----,,..,=-..,, ----==
APERTURE O FVAC. CHAMBER ---7'-i<-=1".:.;:--=-=- mm
AVERAGE PRESSURE to rr

Ext ractio n System
TYPE Fas t Kicker wi t h variable pulse width f or single

o r mult lbu n c fi ex t rac tion
LENGTH OF SPILL ________to IIS

*Emittance =Area x p-at 90% of curre nt (fo r p-ma chi nes)
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PETRA II protons

OESY III

GUnter Henuni e

GUnter Henunie

OESY. Hamburg. West Germany

NAME OF SYNCHROTRON--------------------------------
INJECTOR FOR

LOCATION

PERSON IN CHARGE DATE : 23 .06 .89---------------------
DATA SUPPLIED BY -----------------------------------

HISTORY AND STATUS ACCELERATOR PERFORMANCE

Other Relevant Parameters. Recent Improvements. etc.

* without buildings and components a lready i n ex istence

from OESY I

CONSTRUCTION STARTED (date) Nov . 1986
FIRST BEAM OBTAINED, or GOAL7".(d:r:a7t e::-.j=-=-.;;F.:.er-br=-.---;;2"'"2-.-1"9"'8""9---
TOTAL COSTOF FACILITY 10 MDH ;\'
TOTAL ACCELERATOR STAF"'F"("='n::':ow:...rj=..:..:.s-e-e--;<O""E""SY"......,I'"'I~-----
ANN . OPERAT. BUDGET see OESY II (w ithout salaries)
A NN. OPERATING TIME h---------------
ACCELERATOR PARAMETERS

General
ACCELERATED PARTICLES 1.1 x 10 12 p (goal)
ENERGY 7.5 GeV
RING DIAM 100 .84 m; TUNNEL SECT. (W x Hj 8.8 x 3.7 m

Injector
TYPE H- RFQ + 3 x Alvares
OUTPUT(max) mA at 50 MeV
EMITIANCE* 8 nmm-mrad
INJECTIONPERIOD 30 }JS, or 10 turns
INFLECTOR TYPE stripp1ng foil + 4 kicker bump

Normal
(or Goal)

7.5
+ 0.1

0.25

1. 1 x 10 12
2.75 x lO ll
1

II

Maximum
achieved

7.5

0.25

Magnet System
FOCUSING TYPE AG FIELD INDEXn= (F) 69.51. ( 0) 70 .1 6
FOCUSING ORDER 8 x tJ aMP + 3 BHO + QFt + QUI + QF2 + Q02)
BETATRONFREQ.vH 5.90 Vv 4.82
No. MAGNETS 48 LENGTH (ea)--;-4--,.1;-;5,....------::::-m
BENDING FIELDat In). 0.0326 T; at max 0.788 T
No. QUADS 32 LENGTH (ea) 0.58 m
GRAD. at in). 0.7 TIm ; at max 16.9 TIm
No. SHORTSTRAIGHTSECT. 8 LENGTH 1. 85 m
No. LONGSTRAIGHTSECT. 8 LENGTH 5.54 m
RISE TIME s; FLAT-TOPTIM E s
POWERINPUTPEAK 1.5 MW ; MEAN 0.5 MW

15

2 .2
11

Acceleration System
No. CAVITIES 1 LENGTH(ea) m
HARMONIC NU"'"'"M7.B""'E'""R--""""'- -------

RFRANGE 3.27 to 10. 32-4 MHz
ENERGY GA=""I""'N~-'5----- KeV/turn

RADIATION LOSS KeV/turn
RF POWERINPUT npEC:A;:-;K~T471"0----=;:-;;-;",...-~",.....- kW

Vacuum System
MATERIAL OFVAC.CHAMBER
APERTURE OF VAC. CHAMBER ----.,....".r-------------,m~m

AVERAGEPRESSU RE _ ....10"--_7 torr

Extraction System
TYPE beam bump + septum + 2 kicker

LENGTH OFSPILL ________to ,ps

*Em ittance = Area x Prat 90% of current (for p-machin es)
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DATE : 23 .06 .89

DESY, Hamburg , West Germany

DORI S a nd PETRA elec t r ons a n d positrons

G. Hemmie

G. Hemmie

DESY IINA ME OF SYNCHROTRON _....=.::.::...::...--=-=-- _

INJECTOR FOR

LOCATION

PERSON IN CHARGE ..:::.:...--::..::==--- _
DATA SUPPLIED BY ---=-:..-.:.:.=.::...::...- _

HISTORY AND STATUS ACCELERATOR PERFORMANCE

ACCELERATOR PARAMETERS
7 x 1010

0. 1
12 .5

Ma xim um
ach ieved

8

nm m· mrad
+ 3 - t e st

(hall 2)

bunch ejection)
5 x 10 9

ENERGY (GeV) 7
RESOLUTION LiE/E (%) .;,0-..,-1-----
REPET. RATE (pulse/s) 12 .5
PULSEW IDTH AT PEAK E ":<-::'l'::'n-:-s:--J(~s:-:i-n-g"le
INTERNALBEAM (part/pul se) 2 x 10 9

(pa rt/s) 2.5 x 10 10

BEAM EMITTANCE " Ey = I, Ez - . 5 (7GeV)
BEAM L1 NESTODORIS ( e+ , e - ) , PETRA ( e+,e-)

Norma l
(or Goa l)

Other Relevant Parameters, Recent Improvements, etc.GeV

1985

General
ACCELERATED PARTICLES -----'----------r-::;;
ENERGY 7 .0 .. 8.0
RING DIAM m; TUNNELSECT. (W x H)B. 8x3. 7 m

shared with DESY II I

CONSTR UCTION STARTED(date) 1983
FIRST BEAM OBTAINED, or GOALT( d:Ta:::t-=-ej'--Aua:::':r=-=c"'h=--"2"""2-, -n'l<l""!,.-----

TOTALCOSTOF FACILITY 14 MDM *
TOTALACCELERATOR STA"'FF'""('='n-=-o:';;w=t')"--s-e-e,....be-l'o-w-------

ANN. OPERAT. BUDGET s ee below (With out salanes)
ANN. OPERATING TIME_....:7..:5..:0..:.0 h

Injector
TYPE e-Linac (or e +-accumulator PIA )
OUTPUT(max) 5xl09 e - (8x l 09el' )1lA at 200 (450) MeV
EMITTANCE" =<"0...:.. .::.5....,.... ---,,..- nrnrn-rnrad
INJECTION PERIOD 1 " ps, or 1 tu rns
I N F LECTO~ TYP E Septum + full apertur k i c ke r

* without buildings and components a l r e a dy in existencL
f or DESY 1.

Magnet System
FOCUSING TYPE sep. f unct . FIELD INDEX n = °
FOCUSING ORDER FOOO 8x (6BH + 3QF + 3QD-+7"2"'S;";D:-;'+---;"";l S:O;E"')--
BETATRONFREQ.VH 6.5 75 Vv 5 . 623
No. MAGNETS 48 LEN GTH (ea )'~-=-3"-. 5~5;-----=

BENDING FIELD at IOJ. 0.0246 T; at ma x 0.984 (8 GeV) T
No. QUADS 48 LEN GTH (ea) . 5·"8:-----'----'''''---'-m
GRAD.at in). . 29 4 TIm; at max 11 . 7 TIm
No. SHORTSTRAIGHTSECT. 8 LENGTH ";;"""'-'-;,;-9::;-3 m
No. LONGSTRAIGHTSECT. 24 LENGTH 2.22 m
RISE TIME 40 m s; FLAT·TOPTIME - si nu s o i dal - s
POWER INPUTPEAK MW; MEAN 1. 7 MW

Acceleration System
No. CAVITIES 8 LENGTH(ea) 2.10 m
HARMONICNUMBER 488
RF RANGE to 499 .65 (fixed) MHz
ENERGY GAIN max. 31 4 KeV/turn
RADIATION LOSS max. 131 8 KeV/turn
RFPOWER INPUTPEAK 750 kW; MEAN 00 kW

The DESY accel e r a to r complex consi s t i ng of LINAC I
(200 MeV e-), LI NAC I I wi th PIA (450 MeV e+) , LI NAC I I I
(50 MeV p+), DESY II , DESY III, PETRA and DORIS, in to
whic h the 2 HERA-Main Rings will b e i ncorpora ted after
comp l etion i n 1990 , is operated by the Accelerator
Division, inc l uding also t he elec trical powe r , cooling,
ventila tion a nd heat i ng fac ilities for t he entire
i n s ti t u te, a nd t he expe r imental support grou p .

Tota l staff (now) 380
Ann . Operat . Budget without s a l a r i e s and
electrical powe r but including R&D a nd cur r e n t 15 MDM
investments f or t h e accelera t ors alread y in
existence

stain less steel
80 x 40

Vacuum System
MATERIALOF VAC.CHAMBER
APERTURE OFVAC. CHAMBER -~=':';;-:;=:-=-===------:m=-m=-

AVERAGE PRESSURE__...::l;....:;x--'-.:..- torr

Extraction System
TYPE 4 * Beam bump, Septum, Kicker

LE NGTH OF SPILL ________to ps

"Emittance = Area x Prat 90% of current (for p-machines)
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NAME OF STORAGE RINGS AD ONE---4-1---- _

IN ST IT UT IO N I. N. F • N . - I stituto Naziona l e di Fisica Nucleare

LOCATION L. N . F. - Laborat ori Naz i onal i di F rascati - c. p . 13 - 00041. Frascat i ( Rome) - 'J taly

IJEHSON IN CHARGE Miro A ndrea PREGER DATE : 29/6 /1989
----------

D/\TA SUPPLIED BY Miro Andrea PREGER. F . TAZ Z IOLI

HISTORY AND STATUS ' STORAGE RINGS PERFORMANCE

Maximum
achieved

Normal
(or Goal)

1. 55 -4

3 ,2 (26)
J 8 (26)
50

S.7 x1Pi r.ms,
3 x 10 9

- 5 h

ENERGY (GeV)
RESOLUTION AElE(%)
LUMINOSITY (em -1 sec")
BEAM SIZE, horizontal

vertical
CURRENT, PER BEAM (mA)
BEAM LIFE, AT 50 mA

(Without salanes)
h

STORAde RINGS PARAMETERS

CONSTRUCTION STARTED (date) ,--1--=9""'6,...4 _
FIRST COLLISIONS, or GOAL (date) ""1""9"'6....9-fr6__----,rr- _
TOTAL COSTOF FACILITY -9 x 10 US
TOTAL MACHINE STAFF (now) _--=8"'0 ----,,---,,:;:-::---,-,,.,....,......-.
ANN. OPERAT. BUDGET -1000 K 11
ANN . OPERATINGTIME See Notes

RESEARCH PROGRAM

JE T T ARGET : I nt,:§nal gaz targe t for nuclear phys ics
(10 g/cm )

APPROX. EXPERIMENTAL AREA, _-~8~0~ ml
No. EXPERIMENTAL INTERSECTS_~ _
No. EXPERIMENTIINTERSECT 1
SPECIAL RESEARCH EQUIPMENTOR F'AA"CTI'IL"n'i'1IE':<S:-:-------

- l. A DON : Laser backs catter monoc hromatic
Tagged - ray facil i ty (5s E y s 80 MeV )

General
COLLIDING PARTICLES~=e_+....! ..::e ----,;:-:;-;-
ENERGY 1.55 GeV
APPROX,§HAPE circular D1rv'ENTIONS 33.42 m e>
ORBIT: Length 104.9 m m.urne 0.35 I's
No.INTERSECTS 6 CROSSINGANGLE-'O"-- _

Injector System
TYPE Ll NAC
IN! . ENERGY 35 0 MeV OUTPUT WOmAc ! ZmA " \ I Ons)
EMITIANCE* J e'--'--t--IO-eT+- - - IImm-mraa
FILLINGSPEED 10mA!S e- J m A ( S e+

TOTAL FILLINGTYME --,2""0,-,m... i",,nwJl...!e~s~ _

See S torage Rings fo r Sy nch r ot ron Radiations Sourcesm
Magnet System
FOCUSING TYPE SeNrated Funct i ons BEND. RAD. 5 .00
LATIICEORDER 0(2 FO DOB OIlOF O I2
No. MAGNETS J 2 LENGTH(ea) 2.618 m
No. QUADS 48 LENGTH(ea) .532 m
MAX BEND. FIELD, 1.1 T; MAX GRAD. 5 Tim
OTHERMAGNETSlWIGCLER16 Pole x - 1.85 T-)-----
OETATRONFREQ,VH 3.05 Vv 3.05
AMPL. FUNCT. AT INTERSECT, (H) 4 S t- 9 m -,""V)'-'-"'I'=S-t--:"3-- TOTAL POWERUSED (average) FORRESEARCH 1,5 MW

No. USER GROUPS, in house 3 out'-si..,a-e--'Tclor----
Acceleration System TOTAL RESEARCH STAFF. in house 23 outsiae 7'1
HARMONIC No. 18 FREQUENCY 51 .4 MHz ANN , RESEARCH BUDGET 620 ML (·-wCitfr"h.....ou""'t,...sa.,.'....)
No. TRANSMITTERS 1 No. CAVITIES 1 ANN . RESEARCH TIME 60% Adone beam tlme h
BUNCH TO BUNCH TIME 150 ns () bunch bea m) 117 ns (3 bunches/beam )
RUNCHSIZE(LxWxH) (250 x 4, 3 x 2,6) 1. 5 GeV FWH M
PEAK RF VOLTAGE PER BEAM 2 0 0 K v Other Relevant Parameters, Recent Improvements, etc.
MAX RF POWER 40 KW ONBEAMS 10 KW

SO ylO- I O
5 y 10 II

The s to ra ge ri ngs has been used w i th a si ng l e e l ~cl ron bea m
si nce 1978 ,

Collid in g bea m oper a tio n foreseen in 1989 for e+ .j. e - _ NN'
ex perim ent .

* Emittance =Area x jJrat 90% of current (for p-machines)
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J uly. 1989DATE:
_---"""'-=-u-;::.=-'--~~~_

NAMEOF~ORAGERINGS ~~~T~R~I~~~A~N~~~~~R=~~g~~~~~~~~~~~~~~~~~~~~~~

INSTITUTION National Laboratory for High Energy Physics, KEK

LOCATION 1-1 Oho, Ts u kuba , Ibaraki, 305, Japan

PERSON IN CHARGE Koj i Takata / Shin-ic hi Ku roka wa

DATA SUPPLIED BY Sh in-ichi Kur oka wa

HISTORY AND STATUS STORAGE RINGS PERFORMANCE

7

Max imum
achieved

30.7

3 '" 4

1.4 x 10 31

Normal
(or Goal)

30. 0

1.0 x 1031

480 urn (a)
12 urn (a )

0.16 (a)
ENERGY (GeV)
RESOLUTION aElE (%)
LUMINOSITY(em " seC')
BEAMSIZE,horizontal

vertical
CURRENT. PERBEAM(mA)
BEAM LIFE. AT 10 rnA

Nov. 1981
Nov . 1986
8 X 10 1 0 Yen
100

X 10 1 0 Yen (wlthoutsalanes)
3500 h

CONSTRUCTION STARTED (date)
FIRST COLLISIONS, or GOAL (dater)_....;.:.:c..:....:.-;:.;~'-- _

TOTALCOSTOF FACILITY
TOTALMACHINESTAFF(no-w-'-)-----::=....:::.;~~=-----
ANN.OPERAT.BUDGET 1.0
ANN. OPERATING TIME

STORAGE RINGS PARAMETERS

Three out of four experimental intersections are

occupied . The name of detector s are : VENUS ,

TOPAZ, and AMY .

RESEARCH PROGRAM

APPROX. EXPERIMENTAL AREA 5600 ( Sum of 4 e x p , area) m'
No. EXPERIMENTAL INTERSECTS .;14 _
No. EXPERIMENTIINTERSECT 1
SPECIAL RESEARCH EQUIPME'''''N''''T'''''O<i!R;-PF'AA?'CrrIL'''IT'''IE';~~: -------

electron a nd positron
2 x 30

General
COLLIDING PARTICLES ~~m==-=:.....l:=::'::":='--_"?":::TI
ENERGY GeV
APPROX....ST1HA;I""l';P'F'E----:::-'"--=---"D;;';IM....,;EN...T;o';lnO..N'T'S~9;:-:6;-;0:--md iam .
ORBIT: Length 3018 m,time 10 ps
No.INTERSECTS __..::4~ CROSSINGANGLE 0 degree

Injector System
TYPE TRISTAN Accumulation Rinl"''''
INJ. ENERGY 2 .5 GeV DUrpa 8.0 GeV
EMITTANCE* 0. 44 nmm-mrad
FILLING SPEED 4 '" 6 fin 7 beam
TOTALFILLING TYME 20 - 30 mi n

10 MW

Magnet System
FOCUSING TYPE separated func tion BEND. RAD. 24 7 m
LATTICE ORDER FODO
No. MAGNETS 272 LENGTH (ea) 5. 86 m
No. QUADS 344 LENGTH (ea) 0 .8 or 1 .0 m
MAX BEND. FIELD 0 .406 T; MAX GRAD.16 . 10 r 18 . 0 T/m
OTHERMAGNETS 240 sextupole, 48 experimental inser tion
BETATRONFREQ,VH 36.6 Vy 38.7
AMPL. FUNCT. AT INTERSECT. (H) 1. 8 m -(y-)"-"-:...:.....-:O-.':"'l-m--

Acceleration System
HARMONIC No. 5120 FREQUENCY 508 . 58 MHz
No. TRANSMITTERS 30 klystrons No. CAVITIES """
BUNCH TO BUNCHTIME 5 usee
BUNCH SIZE (Lx W x H) 1-.-=2-cm---.,.x.,...-:1-=:.mm....!:,;x~0:-.-:1-llIlll-':"'( a-:)- - - -

PEAKRFVOLTAGE PERBEAM :-:-:-__4.:..;0~0m;=MVrnri"l"_::--:-=:- _
MAX RFPOWER 22 MW ON BEAMS 3 MW

---'~.:.:.-~-

quad s

TOTALPOWER USED(average) FOR RESEARCH
No. USER GROUPS 3
TOTALRESEARCH STAFF,in l:h=-ou:::s:::e:-"--6;"4;--- outside 24 6
ANN. RESEARCH BUDGET 2 x 10 9 Yen (""w~lt;;'h"'o"'u""tsa:-:TI.""')
ANN. RESEARCH TIME ~2:..50"-'0'-- h

Other Relevant Parameters. Recent Improvements. etc.

Vacuum System
PRESSURE IN RINGS,NO BEAM _---::-.,.,.~:_:_.._-----'=""'Torr

WITH BEAM Torr/rnA
PRESSURE AT INTERSECTIONS Torr

1 . Superconduc ting cav i ties were i n s t a l led during
t he summer s hu t do wn of 19 88 . The RF voltage
su ppl i ed by conventional cavi tie s is 320 MV,
a nd that by superconducting cavities is 100 MV
a t 30.7 GeV operation.

'" Four quadrant arcs of 347 m in the mean cu rve t ure
radius are connected together by four 194-m l on g
stra ight sections

2. Dur i n g the summe r shutdown o f 1989, another 16
5-cel l cavities will be i ns ta l l e d ;
wh i ch increase the energy o f MR to 32 - 33 GeV .

"''''

*"'*

Injector fo r t he TRISTAN Ac c umulation Ri n g i s KEK
2 .5 GeV l i na c (see KEK 2.5 GeV linac).

104 9-cell APS cavities and 16 5-cell superconductin.
cavities

3 . During the s ummer shutd own of 1989, mi ni-8
superconductin g quadrupo le magnets are t o be
i n s t al led ; f ac to r two inc rea se of the lum i no si ty
is expected .

*Emittance = Area x ~rat 90% of current (for p-machines)
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BROOKHAVEN NATIONAL LABORATORY

S. OZAKI

E. B. FORSYTH

RELATIVISTIC HEAVY ION COLLIDER (RHIC)

UPTON, NEW YORK 11973 USA

NAME OF STORAGE RINGS

INSTITUTION

LOCATION

PERSON IN CHARGE ----'=..:....===- DATE: OCTOBER 1989

DATA SUPPLIED BY =~==~ _

HISTORY AND STATUS STORAGE RINGS PERFORMANCE

$32M
6700

Normal Maximum
(or Goal) achieved

100 GeV/Amu
0.25 x 10 3 (rms~)-,--:-_-:-::-".,.....,..
1.4 x 10 3 1 (proton) 1 x 1027(gold)

~U,aCy.~(l3m I \>v

67 (protons)
10 h

ENERGY (GeV)
RESOLUTION LlElE (%)
LUMINOSITY (crn " sec')
BEAM SIZE, horizontal

vertical
CURRENT, PERBEAM (mA)
BEAM L1FE,AT mA

October 1990
September 1996
$395M
33

STORAGE RINGS PARAMETERS

CONSTRUCTION STARTED (date)
FIRST COLLISIONS, or GOAL(date')----7==:=--=~:_::_:,...--
TOTAL COSTOF FACILITY
TOTAL MACHINE STAFF (no=:w:c).-----~~"-------
ANN. OPERAT. BUDGET
ANN. OPERATING TIME

MW

The research equipment will include approximately
3 large collider detectors whose design and
performance specifications will be determined by
a process of proposals and review by program
committee. It is expected that the call for
proposals will be made in October 1990.

RESEARCH PROGRAM

381

o

Synchrotron
'" 30 GeV OUTPUT:--:- =c==::r
20 (protons) 10 (H.I.)
'" 1 bunch/second
'" 2 min (both rings)

Protons and ions up to gold
100 GeV/Amu GeV

Circular DIMENTIONS Beam tube 8 cmAPPROX.EXPERIMENTAL AREA 4046 m'
3833 m.urne 12.8~=:""=';=J.IS'-: diaNo. EXPERIMENTAL INTERSECTS--"6:.><:!."'--------
6 CROSSING ANGLE No. EXPERIMENTIINTERSECT-;T7;'E,.....,.;:1~t70rr4i!r. _

SPECIAL RESEARCH EQUIPME1-.IT OR FACILITIES:

Magnet System
FOCUSING TYPE Separated Function BEND. RAD. m
LATIICE ORDER FODO --=~-

No. MAGNETS 288 (arcs) LENGTH lea) 9.71 m
No. QUADS 276 (arcs) LENGTH(ea) 1.1 m
MAXBEND. FIELD 3.5 T; MAXGRAD.~7.=.2 T/m

OTHER MAGNETS Insertion Injection Ejection
BETATRONFREQ.VH 28.825 Vv 28.825
AMPL.FUNCT. AT INTERSECT, (H) 2 to 6 m (V) 2 to 6 m

General
COLLIDING PARTICLES
ENERGY --~~~::..,.==-=:.::.=.....::.<:......:=-==-_.=_::rr

APPROX,SHAPE
ORBIT: Length
No. INTERSECTS

Injector System
TYPE
INJ.EN'".En.RG"'Y.,...---~~~::.::.::;.=::-""OTr;;";T-------

EMITIANCE*
FILLING SPEED
TOTAL FILLING TY""ToM:TEF-::....;:-=:=*"~=~--;-------

< 10-

< 10- 1 0

Not aHlicable

*Emittance = Area x llrat 90% of current (for p-machines)
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July. 1989

NAME OF STORAGE RINGS CESR - Cornell E1 ectron Storage Ring

INSTITUTION Cornell University

LOCATION Ithaca. NY. USA

PERSON IN CHARGE David Rice DATE:_--'---'---'-e.:...-_________________ _--""'-'-'.................""- _
DATA SUPPLIED BY David Rice-.;;..;..;-:...;;....;.:...:..=.=.._-----------------------------

HISTORY AND STATUS STORAGE RINGS PERFORMANCE

3 hours

0.07

80

Maximum
achieved

6

1032
0.1

0.5 mm

100
11 urn

Normal
(or Goal)

8

1032

ENERGY (GeV)
RESOLUTION AElE (%)
LUMINOSITY (cm - 2 sec-')
BEAM SIZE. horizontal

vertical
CURRENT, PERBEAM (mA)
BEAM LIFE. AT 2 x 80 mA

$20Mil1 jon
60

Nov. 1978
Jyne. 1979

$3.5 Mill jon
6000

STORAGE RINGS PARAMETERS

CONSTRUCTION STARTED (date)
FIRSTCOLLISIONS. or GOAL (date')--:'-'-''-'-'---7-'~------

TOTAL COSTOF FACILITY
TOTAL MACHINE STAFF (no:c-w~),___---'~2:.!..!...!....!...J..IliJ.------

ANN . OPERAT. BUDGET
ANN. OPERATING TIME

circul ar
768
2

RESEARCH PROGRAM

APPROX. EXPERIMENTAL AREA _-;;.10""0<.>0<-- m2

No . EXPERIMENTAL INTERSECTS _-:2c- _
No. EXPERIMENTIINTERSECT 1
SPECIAL RESEARCH EQUIPME·o;N""TrO'"R~F~A7=C;;-IL"'IT"'IE"S:-:-------

CLEO II-general purpose magnetic detector wi photon
calorimeter

CUSS -photon detector

CHESS - synchrotron radiation fac ility

TOTAL POWER USED (average) FOR RESEARCH 2.7 MW
No. USERGROUPS. in house 1 outside 1S
TOTAL RESEARCH STAFF, in house 38 out:-:"s,r:1'd-e ..LioL7-s- - -
ANN . RESEARCH BUDGET $ 1 M (w,thoutsal.)
ANN . RESEARCH TIME 4000 h

Other Relevant Parameters. Recent Improvements, etc .

10- 9
10- 10

5 x10- g

*Emittance = Area x Prat 90% of current (for p-machines)
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NAME OF STORAGE RINGS Tevatron-;;..;...--'---'----------------------------
INSTITUTION _........:.F~enn~i~la~b::..._ _

LOCATION Batavia, 11. 60510 . .

PERSON IN CHARGE ......:;;Da=.;v:.::i:.::d..:F~in:::.1;:;:e....y DATE: Jtme 27, 1989

DATA SUPPLIED BY ' David Finley, et a1

HISTORY AND STATUS STORAGE RINGS PERFORMANCE

2x 1030

Maximum
achieved

2x900

4311m
43 yrn

o 09

40 hours

Normal
(or Goal)

2x1000ENERGY (GeV)
RESOLUTION 6E1E (%)
LUMINOSITY (cm-, sec ')
BEAM SIZE, horizontal

vertical
CURRENT, PER BEAM (mA)
BEAM LIFE, AT mASTORAGE RINGS PARAMETERS

CONSTRUCTION STARTED (date) 1979
FIRST COLLISIONS, or GOAL(date....) -Oc~t:.:oT-be-r--..,1-,;9"..8....5------
TOTALCOST OFFACILITY 136M$
TOTALMACHINESTAFF (no"'w""')..----...l;;.O:::;P"h::.Y,."S""l"::"C""lS::'::t""S,....------
ANN. OPERAT. BUDGET 4.0M$ (wlthoutsalanes) .
ANN. OPERATING TIME 4000 h

General
COLLIDING PARTICLES proton and antiproton
ENERGY 1. 8 TeV center-ot-mass ~

APPROX, SHAPE circ1I1 ar DIMENTIONS lJan radius
ORBIT: Length 21[km ..time 21 }1S
No. INTERSECTS 12 (1989) CROSSING ANGLE zero

Injector System
TYPE alternating gradient SYnchrotron
INJ.ENERGY 150 GeV OUTPUT 900 GeV (1989)
EMITTANCE" --::.;1;.:;;5,....,."'-'------ nmm-mrad
FILLING SPEED 1 bunch per 8 seconds
TOTALFILLING TYME _.:.13~m~in~ut.::e"'s~ _

RESEARCH PROGRAM

APPROX. EXPERIMENTAL AREA 740 m'
No. EXPERIMENTAL INTERSECTS-4;"';':~-------- '

No. EXPERIMENTIINTERSECT one
SPECIAL RESEARCH EQUIPME·7N"'T""O""R;:;F;,:;A::.,C<;'lIL"IT'F;I"'ES"":-------

Magnet System Alternating
FOCUSING TYPE Gradient BEND. RAD. 754 m
LATTICE ORDER FOro
No. MAGNETS --';7";;7T4 =---""'LE""N",G""T'"'"H'T:(e""a)r--"76"""".1'""2----m.,.,..
No. QUADS 216 LENGTH (ea) 1.68 m
MAX BEND. FIELD 4.40 T; MAX GRAD. 76.0 TIm
OTHER MAGNETS 8 low-beta quads
BETATRONFREQ.VH 19.415 Vv 19.410
AMPL. FUNCT.AT INTERSECT.(H) 112m (V) 1/2 m

Acceleration System
HARMONIC No. 1113 FREQUENCY 53 MHz
No. TRANSMITTERS 8 No. CAVITIES ........8!..-.__
BUNCH TO BUNCH TIME 3.8 lls for 6 bunches
BUNCHSIZE(LxWxH) 240 em x 3.0 mm x 3.0 mm
PEAK RF VOLTAGE PER BEAM "",,-=1c:.'2=:.....::MV~.,..,....~,.-_...- _
MAX RF POWER 800 KW ON BEAMS neglect.

Vacuum System
PRESSURE IN RINGS, NO BEAM 10-1 0 Torr

----7:..:....---:-~---=
WITH BEAM no chan~e with beam Torr/mA

PRESSURE AT INTERSECTIONS 10-~ Torr

TOTALPOWER USED (average) FOR RESEARCH 3 MW
No. USER GROUPS, in house 3 outside 29
TOTALRESEARCH STAFF, in house 40 ou;:ts!:,dr:e=-:3;-;;0~0--
ANN. RESEARCH BUDGET (withoutsal.)
ANN. RESEARCH TIME 4000 h

Other Relevant Parameters, Recent Improvements. etc.

" current, per beam (MA)" i s not convenient for
the Tevatron Collider . Rat her we propose:

Normal Maximum
(or goal) achi eved

prot ons 6xl 010 ' 7x l 010

antiprotons 6x 1010 3x10 10

6 bunches per beam.

*Emittance = Area x ~rat 90% of current (for p-machines)
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1
I

I
I

DATE: June 1989

USA94309

(Positron Electron Project)PEP

Max Cornacchia, Martin Donald

Stanford. California

Stanford Linear Accelerator Center (SLAC)

NAME OF STORAGE RINGS

INSTITUTION

LOCATION

PERSON IN CHARGE Burton Richter----;.......::..-=-=----------------
DATA SUPPLIED BY --------'---'---'-=..:...:..:.=-------------------

HISTORY AND STATUS STORAGE RINGS PERFORMANCE

1700

21

Maximum t
achieved

16

5.9 x lOll

Recent

13.7

20

0.091

0.36 mm
0.015 mm

4 hours

5.0xl03 1

ENERGY(GeV)
RESOLUTIONM/E(%)
LUMINOSITY(em -2 sec" ')
BEAM SIZE, horizontal '"

vertical'"
CURRENT,PER BEAM (rnA)
BEAM L1FE,AT 18 rnA

April 1976
May 1980
$78 Million

STORAGE RINGS PARAMETERS

CONSTRUCTION STARTED(date)
FIRSTCOLLISIONS,or GOAL (date'"")-~c...:...:'7-::~-'-=-------

TOTAL COST OF FACILITY
TOTAL MACHINE STAFF (no-w-')----"..:....::.-=..::=:..::..::..:.:....-----

ANN. OPERAT. BUDGET
ANN. OPERATING TIME

Electron - Positron RESEARCH PROGRAM
GeV

Hexaaop

Injector System
TYPE Linac
INJ. ENERGY 13.7 GeV OUTPUT ::--::--==
EMIITANCE 0.1 nmm-mrad
FILLING SPEED ---:l:":O"=-mA""""/m-~"""n---------

TOTAL FILLING TYME __....l"'O'--"'m"'i.!.-'n"'-u.=.te"'s=---- _

2,200
1 o

APPROX. EXPERIMENTAL AREA 1000 m2

No. EXPERIMENTAL INTERSECTS------:=-=-=l,.=-------

No. EXPERIMENT/INTERSECT 1
SPECIALRES EARCH EQUIPME-"'N"'T'""'O"'R:-;"FA'"'C"'"I'""'U'=TI"'E"'S;=---------

Magnet System
FOCUSING TYPE FOOD BEND. RAD. 165 m
LAITICE ORDER
No. MAGNETS 192 LENGTH (ea) 5,4 m
No. QUADS 242 LENGTH (ea) various m
MAX BEND. FIELD 0.28 T; MAX GRAD. 7.8 T/m
OTHER MAGNETS Sextupoles
BETATRONFREQ,vH 21.28 VII 18.2
AMPLFUNCT.ATINTERSECT,(H) 1.35 (VI 0.054

Acceleration System
HARMONIC No. 2592 FREQUeNCY 353.21 MH>:
No. TRANSMIITERS 12 No. CAVITIE5_~2c::4__
BUNCH TO BUNCH TIME 2.4 us e c (l beam)
BUNCHSIZE(LxWxH)'" 17.1 x 0.36 x 0.015 _3 (at IF)
PEAK RFVOLTAGE PER BEAM 30 MY
MAX RF POWER 3 3 HH -----.L\Okf;N~B"'EO-;;A"MMS,---O--:.8=-=S::'M\ol--:--a-t-

13.7GeV for 20mA/beam
Vacuum System
PRESSURE IN RINGS, NO BEAM __:.....c.--=.::--,,...------,,-Torr

WITH BEAM Torr/rnA
PRESSUREAT INTERSECTIONS Torr

TOTAL POWER USED(average) FOR RESEARCH _.,.......:1:.:2:.----MW
f

No. USERGROUPS, in house 1 outside'~.,..-:e.6 _
TOTAL RESEARCH STAFF,in house outside·r---.,l6'-'4:.....,.-..,...,-
ANN. RESEARCH BUDGET (without sal.)
ANN. RESEARCH TIME h

"The numbers here are o's.

t No t obtained simultaneously.

f Th i s number includes the ring and one detector.

Other Relevant Parameters, Recent Improvements etc.

Published Articles Describing Machine:

a) A proposal for a Positron Electron Colliding Beam Storage Ring Project (PEP), SLAe-Report-I71.

b) PEP Conceptual Design Report, SLAC-Report.189.

0) J. R. Rees, The Positron Electron Project - PEP, IEEE. Vol. NS-24, No.3, p 1836 (19i7).

d) J. M. Paterson, PEP, Proceeding, of the 11th International Conference on High Energy Accelerators, Geneva, Switaerlcnd. July 7-11, 1980. SLAe
PUB-2555, July 1980.

e) J. R. Rees, The PEP Storage Ring: Current Status, Proceedings of the 1981 Particle Accelerator Conference, W""hington, D.C., March 11-13,
1981. SLAC-PUB-2684, February 1981.
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NAME OF STORAGE RINGS Superconducting Sup er Collider

INSTITUTION SSC Laboratory

LOCATION Stoneridge Office Park, 255 0 Beckl eymeade Ave. Suite260, Dallae, Tx 75237

PERSON IN CHARGE Roy Schwitters DATE: 7/24/89----'...:..-.;.:...:...:....-_----
DATA SUPPLIED BY A. Chao, H. Edwards

HISTORY AND STATUS STORAGE RINGS PERFORMANCE

STORAGE RINGS PARAMETERS

Maximum
achieved

24 hrs

Normal
(or Goal)

20,000

5 urn IP
5 urn IP

0,175 ini

73

10*33/IP

ENERGY (GeV)
RESOLUTION DoElE (%)
LUMINOSITY (em -2 sec ')
BEAMSIZE. horizontal

vertical
CURRENT, PERBEAM(mA)
BEAMLIFE. AT 73 mA

1990
1998

goal
goal

$6B
30

160 M$
6000

CONSTRUCTION STARTED (date)
FIRST COLLISIONS. or GOAL(date')-....:;:,:-::-.--,...;m,,,....-------
TOTALCOSTOF FACILITY est.
TOTAL MACHINE STAFF (no:-w-,)r=.::..:.......:..:;~---------

ANN. OPERAT. BUDGET
ANN. OPERATING TIME

m2

4 n detectors, etc .

RESEARCH PROGRAM

APPROX. EXPERIMENTAL AREA 7500 m2 (4 IR Hall s)
No. EXPERIMENTAL INTERSECTS _....::4:.-.::-_6"- _
No. EXPERIMENTIINTERSECT 1
SPECIAL RESEARCH EQUIPME'i;N;TT70'"R"F~A7C'TIIL"ITr.IEF.S'7:-------

DIMENTIONS Rll . 6x1 4 •2
m,time 289 J1S

CROSSING ANGLE 75 lJr

proton proton
General
COLLIDING PARTICLES
E~ERGY 20 x 20'T~e~V.--"-....:........:...."-....:........:....-------

APPROX,SHAPE recetrack
ORBIT: Length 86,760
No. INTERSECTS 6

Injector System
TYPE Cascade chain, 3 Synchrotron, linac
INJ. ENERGY 2 TeV OUTPUT
EMITTANCE" 4. 6 -----::-nm=m,..,-m=ra~d
FILLING SPEED
TOTALFILLING TYTV;Mi7i'"E---'l'j"2'h-=r=-.----------

Other Relevant Parameters, Recent Improvements, etc,

TOTAL POWERUSED(average) FORRESEARCH NA MW
No. USER GROUPS,in house NA outsIde NA
TOTALRESEARCH STAFF, in house 400 (es t) ou~ts""id"!:e!!l----
ANN. RES EARCH BUDGET NA (wIthoutsal.)
ANN. RESEARCH TIME 5000 h

MHz
8/ring

1 0187

0 . 13 mm

12 .7 m
5.2 m

205 TIm
utilit ie s
122.265

0.5 m(V)__:o..:..::......:::....:...._

FODO
Magnet System
FOCUSING TYPE __---e;-'-- BEND. RAD._-",-,--,--,-_m
LATTICE ORDER
No. MAGNETS 5040 x 2 LENGTH lea)
No. QUADS 802x2 (cell) LENGTH (ea)
MAX BEND. FIELD 6.6 T; MAX GRAD.
OTHER MAGNETS triplet IR quads, insertion,
BETATRON FREQ. VH 121.285 Vv
AMPL. FUNCT. AT INTERSECT, (H) 0.5 m --....::.:.;.~:.::.....-

Acceleration System
HARMONIC No. 104112 FREQUENCY 360
No. TRANSMITTER;'TS':=''''2;-:;j'::'r7''in-g-- No. CAVITIES
BUNCH TO BUNCH TIME 16 .7 nsec
BUNCH SIZE (Lx W x H) r-=m-'s:":"';'7';:-5....:nun=.:::.::x-0n-;.1;-::3~nun-x----;::-;-~---

PEAKRFVOLTAGE PERBEAM __--'2:..:0~MV-'n?-.....,;r-----_
MAX RF POWER 2 MW ON BEAMS _

Vacuum System
PRESSURE IN RINGS, NO BEAM Torr

WITH BEAM 10**-8 Torr . f u ll beam
PRESSURE AT INTERSECTIONS Torr

*Emittance = Area x 13rat 90% of current (for p-machines)



- 71-

27 . 06 . 89

NAME OF STORAGE RINGS UNK (3 r eV Acceler a t i ng and Stor age Compl ex)

INSTITUTION IjJEP

LOCATION Serpukhov. Moscow Di s t • • USSR

PERSON IN CHARGE K. P. My znikov DATE : _....::.:....:..:::..:::...:..0:."-----:- _

DATA SUPPLIED BY K. P . Myznikov

HISTORY AND STATUS STORAGE RINGS PERFORMANCE

5000

Max imum
achieved

10 H

100 urn
550

100 \lm

Normal
(or Goal)

3000ENERGY (GeV)
RESOLUTION t.ElE (%)
LUMI NOSITY(ern sec0')
BEAM SIZE. hor izontal

vertical
CURRENT. PER BEAM (mA)
BEAM LIFE, AT mA

1982
1995

1. 5'10 9

500

CONSTRUCTION STARTED (date) :
FIRST COLLISIONS, or GOAL(daterl---~:-:;':::-------

TOTAL COST OFFACILITY
TOTALMACHINE STAFF(no-w-l.------=c.:..::.--;:-:;."...------

ANN. OPERAT. BUDGET
ANN. OPERATING TIME

STORAGE RINGS PARAMETERS

400 GeV OUTPUT :-:-=:-:':'=:J

30

m'

RESEARCH PROGRAM

APPROX. EXPERIMENTA LA REA 3 x 1000
No. EXPERIMENTAL INTERS ECTS ;..2 _
No. EXPERIMENTIINTERSECT 1
SPECIAL RESEARCH EQUIPME··N"'T"O"R"F"A""C""IL"IT"'I""ES;.,:--------

p-p

10 mi n

synchr o t ron

General
COLLIDING PARTICLES
ENERGY ---':;"30~0"'0-----''--'''-------rG'''e''V

APPROX. SHAPE ellip se DIMENTIONS 3.1x3 .S km
ORBIT: Length,r-__-;2:.::0.:..7.:..:72~,m. time 69 .3 !1S
No. INTERSECTS 4 CROSSINGANGLE 350 IJr ad

Injector System
TYPE
INJ. ENERGY
EMIITANCE*
FILLING SPEED
TOTAL FILLING TYTVOM7'E,,-------;-;;---,--------

Other Relevant Parameters, Recent Improvements, etc.

TOTAL POWERUSED (average) FORRESEARCH 160 MW
No. USER GROUPS. in house outSide
TOTAL RESEA RCH STAFF. in ho use out~sr:lid;:-e----
ANN. RESEARCH BUDGET (w. thout sal. l
ANN. RESEARCH TIME h

5 .8 m
3 . 7 m

17 Tim

36.70
1 m

200 MH z

8

1. 46 MI,

Vy -=-;:..:..:...;"--_
1 m

5

2194
496

FODO
Magnet System
FOCUSING TYPE __.:..::.::..:.-.__-;--_BEND. RAD. 2003 . 639 m
LAITIC EORDER 1
No. MAGN ETS LENGTH leal
No. QUADS ------,-;,..,-'L"'ENGTH (ea) -----;;-;-:--
MAX BEND.FIELD T; MAX GRAD.
OTHER MAGNETS --=--
BETATRON FREQ. VH 36.70
AMPL. FUNCT. AT INTERSECT, (H) _--=,-= (Y)__~~_ _

Acceleration System
HARMONIC No. 13860 FREQUENCY,..,..."",,--=.;~.,,-

No. TRANSMIITERS No. CAVITIES
BUNCHTO BUNCHTIM E 25 ns .,......---'''---
BUNCHSIZE(L xWxH) 10 em x 1 nun x 1 nun
PEAKRF VOLTAGEPER B'~EA"""M;---'=-":::::- 7~MV~:::"":~~~----

MAX RF POWER --=6c...:.:.MW=--_ON BEAMS_~c.:..::.",---,,,-,,--_

5 ' 10- 1 0

Vacuum System
PRESSURE IN RINGS, NO BEAM -=--= ....-=-::::Torr

WITH BEAM TorrlmA
PRESSURE AT INTERSECTIONS Torr

*Emittance = Area x J3rat90% of current (for p-mach ines)
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NAME OF STORAGE RINGS VEPP-4M----'-':::..::...-'-=---------------------------
INSTITUTION Institute of Nuclear Physics

LOCATION Novosibirsk, USSR

PERSON IN CHARGE I.Ya.Protopopov, A.A. Zholents DATE : July 12, 1989

DATA SUPPLIED BY----------------------------------

HISTORY AND STATUS STORAGE RINGS PERFORMANCE

Maximum
achieved

6

1 mm

40
0.05 rom

Normal
(or Goal)

5.5ENERGY (GeV)
RESOLUTION M/E (%)
LUMINOSITY (cm -, sec')
BEAM SIZE,horizontal

vertical
CURRENT, PER BEAM (mA)
BEAMLlFE,AT mA

Reconstr 1987
1990

30
(Without salaries)

---~---- h

CONSTRUCTION STARTED (date)
FIRST COLLISIONS, or GOAL (date')--'-'--'--=-=:.::....:-7;;~c"-''-'-----
TOTAL COST OF FACILITY
TOTAL MACHINE STAFF (no-w-)r-....,.,,.,.-----------

ANN . OPERAT. BUDGET
ANN. OPERATING TIME

STORAGE RINGS PARAMETERS

RESEARCH PROGRAM

APPROX. EXPERIMENTAL AREA 20 m'
No. EXPERIMENTAL INTERSECTS 1
No. EXPERIMENT/INTERSECT -71---------
SPECIAL RESEARCH EQUIPMENT OR FACILITIES: tagging system

scattering electrons

Magnet System
FOCUSING TYPEFODO+combine+fun<il~ND. RAD. 33 m
LATIICE ORDER
No. MAGNETS 78 LENGTH (ea) 2 m
No. QUADS 1"iO LENGTH (ea) 1 m
MAX BEND. FIELD 0.6 T; MAX GRAD. 6 T/m
OTHER MAGNETS
BETATRON FREQ. YH 9.6 Yy 8.6
AMPL. FUNCT. AT INTERSECT, (H) 0.8 M (y) 0.05M

Acceleration System
HARMONIC No. 222 FREQUENCY 180 MHz
No. TRANSMITIERS No. CAVITIES 6
BUNCHTO BUNCHTIME O. 6 mks --''''----

BUNCH SIZE (L x W x H) ,7A..-."'L'-'-:...I.5'---"'c""m'-.,---...,...,.-- _
PEAK RF VOLTAGE PER BEAM -=5:,-..,MV::,.:,,~;-;-----_
MAX RF POWER 1 MN ON BEAMS 0.3 MW

Vacuum System
PRESSURE IN RINGS,NO BEAM _.l.1~0_-.:.9 _==Torr

WITH BEAM Torr/mA
PRESSU RE AT INTERSECTIONS Torr

TOTAL POWERUSED (average) FORRESEARCH MW
No. USER GROUPS, in house outside
TOTAL RESEARCH STAFF, in house out""sr:,dre::..----
ANN. RESEARCH BUDGET (w.thoutsal.)
ANN. RESEARCH TIME h

Other Relevant Parameters, Recent Improvements, etc.

*Emittance = Area x ~rat 90% of current (for p-machines)
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June 1989

(Also see under SLAC Linac)NAME OF LINEAR COLLIDER SLAC Linear Collider (SLC)

INSTITUTION Stanford Linear Accelerator Center (SLAC)

LOCATION Stanford, California 94309 USA

PERSON IN CHARGE _---::B..:;u.:...rt:..;o:..:;n:.....::.Ri::;c:..:;h:;:t.::.er=--- DATE: _---=.:=~~ _
DATA SUPPLIED BY Andrew Hutton, John Sheppard

HISTORY AND STATUS FINAL FOCUS

152 m
sextupole families
Quad Triplet, Superconducting

Quad Triplet in 1990

COLLIDER PERFORMANCE

FINALFOCUSLENGTH (1 BEAM) --:-::==:7:-~=';'7":-----'
CHROMATICCORRECTION 2-'
FINALQUAD Presently I'-r-o"::n~:":':":;-=:::=7=-:-==~=:'---,----:
CROSSINGANGLE Zero mrad

March 1987
$115 Million

CONSTRUCTIONSTARTED(date) October 1983
FIRSTBEAM OBTAINED, or GOAL (date)"7:"-=-='o:!SU~.,...".=t. _
TOTAL COSTOF FACILITY
TOTALACCELERATOR STAF"'F,",('=n":"o""wT)_---"=~c:==~= _
ANN. OPERAT. BUDGET (without salanes)
ANN. OPERATINGTIME --------- h

2

1

0.2
3xl02 8

60

5 .6

2x 101 0

1

10
10

2.5

Maximum+
achieved
46.5

Normal
at Inter-

ENERGY (GeV)/ action Point 46
ENERGY SPREAD AEJE (%) (0) --':0:""".-::'2--

LUMINOSITY (cm-'seC ') 10 28 (6 x 10 3 0 goal)._.......,"'='-""'-__
REPET. RATE (pulseJs) 60 (120 goal)
NO.PARTI8UNCH 1.5 x 10 1 0 (6 x 10 1 0 goal),_--,,-?-..uL__
BUNCHLENGTH (mm) _-'_;,,;:l~__
BUNCH/TRAIN 1
BEAMSIZE, horizontal (11m) -::3"O"."'6'"-::g":"0"'al")

vertical (11m) 3 (1.6 goal)
fat COLL POINT, horizontal (mm) 10 (5 goal)

vertical (mm) 10 (5 goal)
FREE SPACEAT COlL POINT (m) 5.6;

3050

3050 x 3 .05 x 3 .35

16

msec
msec
msec

16

ACCELERATOR PARAMETERS

Physical Dimensions
ACCELERATOR LENGTH m
TUNNELSIZE(l x W x H)---==-:--~-:-:;--~-:-:;-----m

RESEARCH PROGRAMME

TOTALEXPERIMENTAL AREAS 1400 m'
TOTALPOWER USED(AVERAGE)FOR RESEARCH 3.5 MW"
No. USERGROUPS,in house 6 outside 40
TOTAL RESEARCH STAFF,in house 86 0""u7ts1:""dTe:':<"'""2""6""8--

ANN. RESEARCH BUDGET,in house (Without saL)
ANN. RESEARCH TIME - 6000 h
SPECIAL RESEARCH EQUIPMENT FACILITIES:

______mm,THICKNESS _ "This power includes only the Collider Hall and Mark II
detector.

+Not obtained simultaneously.

t Th i s number will be reduced to 4.4 m when the
Superconducting Quads are installed in 1990 .

Main Unac Focusing System
TYPE, No. of LENSES and SPACING

Other Relevant Parameters, Recent Improvements etc.

Published Articles Describing Machine:

SLC Design Handbook , SLAC, December 1984.

Main Linac Vacuum System
MATERIALOFVAC.CHAMBER --::::=
APERTUREOF VAC. CHAMBER ----:mm
AVERAGE PRESSURE torr

"Normarized emittance. coupled .
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Xian

Beijing. 100039. P.R. China
DATE: June 16, 1989

NAME OF SYNCHROTRON LIGHT SOURCE BSRL-----===---------------------
LOCATION Institute of High Energy Pb.ysics.
PERSON IN CHARGE Prof, Dingchang Xian
DATA SUPPLIED BY Shouxian Fang and Dingchang

HISTORY AND STATUS INSERTION DEVICES

Device

...1i..-
Status Bm Poles

..c.om.... ..1...8.. 1.:12-
Period(cm) Photon energy (eV)

1 67 ~J80

_____hrslday, _
U: undulator, SCVV: superconducting wiggler
MPW/U: wiggler or undulator mode available
EMPW: elliptically polarized source

STORAGE RINGS PARAMETERS

General Ring Parameters
TYPEOF INJECTOR electron LINAC
INJECTION CYCLE (Hz) 1 2, 5
INJECTIONENERGY(Gev';t")-~:!.L,::--,,::-----,::--,4::--------
ORBITAL PERIOD(nsec) -i8;::,0~'~,3,!-3~ _
BENDING RADIUS(m) 10,a~4
RFACCELERATION FREQU ENCY(MHz) ----..-71;..o9:.,,:9'-",':'5:,;:.5'--;:"""'.--__::A

MAXIMUM ENERGY ACHIEVED(GeV) ,6 at 200 rnA
MAXIMUM ENERGY PLANNED (GeV) 2,8 at 150 rnA
BEST BEAM CURRENT ACHIEVED (rnA) at GeV
BEST BEAM CURRENT PLANNED (rnA) at GeV

EXPERIMENTAL ACTIVITIES

40

Typical Electron/Positron Beam Characteristics for User Experiment

II III
LATIICE NAME
ELECTRON OR POSITRON
ENERGY (GeV)
NUMBER OF BUNCHES
INITIAL CURRENT (rnA)
AVERAGE CURRENT (rnA) FORUSER
LIFETIME(hrs) at rnA
EMITIANCE (nmrad) Hor

Ver
BUNCH DURATION (nsec)

Other Relevant Parameters. Recent Improvements. etc.

All beam lines and experimental stations
are in commissioning/construction stage,

Beam Lines

2
5

IN CONST PLANNED
2

INOP

MAIN PORTS: IN OP __' IN CONST---.l...-, TOTAL POSSIBLE~

EXPERIMENTALSTATION
TYPE

IRIVISIBLE «6 eV)
UVNUV (6 - 300 eV)
SOFTX ( > 300· 3000eV)
X (>3000eV)
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NAME OF SYNCHROTRON LIGHT SOURCE EUROPEAN SYNCHROTRON RADIATION FACILITY

LOCATION GRENOBLE FRANCE

PERSON IN CHARGE R. HAENSEL DIRECTOR GENERAL DATE: 30 06 89--'=-..;:;..::.....:::.::;-------
DATA SUPPLIED BY JL LACLARE, PROJECT DIRECTOR, M. ALTARELLI, A. MILLER, DIRECTORS OF RESEARCH

HISTORY AND STATUS INSERTION DEVICES

Device Status B(T) Poles Period(cm) Photon energy'ev)

-2xlL llIl.i.l.t .Q....5- --1ifi..- 4 8 2 25
~D~ .D....B..- ......4!L. 8 4 60

AW Design ...!.:..L _9_ 20 4 200
HU Design 0.15 ~ 10 ) 4
U Design ..Q.,.L ----2L 48 2 25

U: undulator, SCW: supercondueting wiggler
MPW/U: wiggler or undulator mode available
EMPW: elliptically polarized source

HU: helical undu1ator
AW: assymetric wiggler

7

hrs dedicated, _

1000
hrslday,

..::"----- ---'--

STORAGE RINGS PARAMETERS

Typical Electron/Positron Beam Characteristics for User Experiment

EXPERIMENTAL ACTIVITIES (planned for 1994)

No. USER GROUPS, in house outside 2000
TOTAL RESEARCH STAFF,in ho:::u7:se;;-----:l:-::00:-::-- outside
ANN. RESEARCH BUDGET, in house 10 MF T(w.,."i~th:-:o.,..,u~t":"::saT'l.)
ANNUAL RESEARCH TIME 6000 h
ACTIVE PROPOSALS (total)

SOLID STATEPHYSICs/MATERIAL SCIENCE
BIOLOGY/BIOCHEMISTRY
CHEMISTRY/ATOM AND MOLECULAR PHYS
MEDICINE -------

TECHNOLOGY/INDUSTRIALUSE
EARTHISPACE SCIENCE
OTHERS

6

100

352.2
____at. mA

6 at rnA
at GeV

--l00--at GeV

General Ring Parameters
TYPEOF INJECTOR 200 Mev e-{Mev e+ Linac+Synchrotron
INJECTION CYCLE (Hz) 10
INJECTION ENERGY (GeV"),-------'6=-"'---------

ORBITALPERIOD(nsec) ...:2"'84=:.7 _
BENDINGRADIUS(m) 25
RFACCELERATION FREQUENCY(MHz)
MAXIMUM ENERGY ACHIEVED(GeV)
MAXIMUM ENERGY PLANNED (GeV)
BEST BEAM CURRENT ACHIEVED (rnA)
BEST BEAM CURRENT PLANNED (rnA)

LATIICE NAME
ELECTRON ORPOSITRON
ENERGY (GeV)
NUMBEROF BUNCHES
INITIAL CURRENT (rnA)
AVERAGECURRENT (rnA) FORUSER
LIFETIME (hrs) at rnA
EMITIANCE (nmrad) Hor

Ver
BUNCH DURATION (nsec)

II III

----.t=-ChasmiW:Gree_n__
_e__ __e__ ___
_6 6 __
_1__ 9~

....!!L- 1~

_8__

....§..:.L
~

0.02

Other Relevant Parameters. Recent Improvements. etc.

Beam Lines

MAIN PORTS: IN OP , IN CONST__, TOTAL POSSIBLE 2Q..

EXPERIMENTAL STATION
TYPE

IRIVISIBLE « 6 eV)
UVNUV (6·300 eV)
SOFTX ( > 300 • 3000eV)
X (>3000eV)

INOP IN CONST PLANNED

7-10
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August 9-1989

NAME OF SYNCHROTRON LIGHT SOURCE L.U.R.E (C.N.R .S. - CEA. MENJS)

LOCATION 209 D Universite Paris-Sud 9140S Orsay France

PERSON IN CHARGE Y. Petroff DATE:
DATA SUPPLIED BY ---..:::...---=--=..:....;.-=------

HISTORY AND STATUS INSERTION DEVICES

Device Status B(T) Poles

JiiggleL...!4L- -1L.1L -L

Period(cm) Photon energy (eV)

3 _ 70 keY

July 1975

80*~~....,..,.=-----,-....,-r--,...---.--.-.,
MF = S.2 H$

3000 hrs

hrs dedicated, _

firs/day,
U: undulator, SON : superconducting w iggler
MPW/U: wiggler or undulator mode available
EMPW: ell iptically polarized source

STORAGE RINGS PARAMETERS

Typical Electron/Positron Beam Characteris tics for User Experiment
20
3D

65

30

420

160

13S

Other Relevant Parameters, Recent Improvements. etc.

* The machine staff has also to take car e of Super
ACO (E = 0 .8 GeV) : 22 experiments at the end of
1989 .

The 420 proposals concern DCI and Super ACO.

EXPERIMENTAL ACTIVITIES

No. USER GROUPS, in house * 80 outside 700
TOTAL RESEARCH STAFF,in house 40 outside
ANN. RESEARCH BUDGET, in house r(w"'ltO'Lfi"'"o""ut,-s"'anl.)
ANNUAL RESEARCH TIME h
ACTIVEPROPOSALS (total)

SOLID STATEPHYSICSIMATERIALSCIENCE
BIOLOGY/BIOCHEMISTRY
CHEMISTRY/ATOM AND MOLECULAR PHYS__.....I.l.I.... _

MEDICINE
TECHNOLOGYIINDUSTRIAL USE
EARTHISPACE SCIENCE
OTHERS

III

300

1.1

9Q()
----roo
-1--

II
4.2-2.2
---e:r
l":'85
-1--

----wo-

25.35
1.87 at rnA

at-'="::'::"""-mA

........3S..,O...--at GeV
____at GeV

I
3.8-1.8
----e=r
~

-r-
-:roo
-no
-S-5-

l61iO
--r'1il
----r--

LATIICE NAME
ELECTRON OR POSITRON
ENERGY (GeV)
NUMBER OF BUNCHES
INITIAL CURRENT (rnA)
AVERAGE CURRENT (rnA) FORUSER
LIFETIME(im) at 260 rnA
EMITIANCE (nmrad) Hor

Ver
BUNCH DURATION (nsec)

General Ring Parameters
TYPEOF INJECTOR LINAC
INJECTIONCYCLE (H·."z<")-.....::c=:=.;;2...S-----------

INJECTIONENERGY (GeV) __....;1;.;.;.;1'-- _
ORBITAL PERIOD(nsec) .;;3.::1;.S"..-- _
BENDING RADIUS(m) 3.82
RFACCELERATIONFRE'""Q....U,...E"'N"'C,..,.Y(T:"M.;;H:.;.z~)=------,.,.,,-=------
MAXIMUM ENERGY ACHIEVED(GeV)
MAXIMUM ENERGY PLANNED (GeV)
BEST BEAM CURRENT ACHIEVED (rnA)
BEST BEAM CURRENT PLANNED (rnA)

Beam Lines

MAIN PORTS: IN OP _S_, IN CONST__, TOTALPOSSIBLE_8_

EXPERIMENTALSTATION
TYPE INOP IN CONST PLANNED

IRIVISIBLE «6 eV)
UVNUV (6·300 eV)
SOFTX ( > 300 · 3000eV)
X (>3000eV) 17 3 2
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June 89

DESY/HASY Lab. , Hamburg, West Germany

P. Gilr t1er , H. Nesemann

DORIS II

H. Nesemann

NAME OF SYNCHROTRON LIGHT SOURCE

LOCATION

PERSON IN CHARGE -.:..:..:........:.:.~==___ DATE: _

DATA SUPPLIED BY ---..:.---..:.---..:._...:..----..:.---..:. _

HISTORY AND STATUS INSERTION DEVICES

Device Status B(T) Poles Period(cm) Photon energy (eV)
TYPEOFSOURCE RING: STORAGE RING_ X_• SYNCHROTRON MPW/u ....lliQ.f. .....M- ---lL 13.2 30 eV - 20 KeV
CONSTRUCTION STARTED(date) 19 70 _ W_ " ---:..2..L ~ 24 5 KeV - 50 "
FIRST BEAM. or GOAL (date) 1973 _ W_ " .......l.L --L 12 5 eV - 5
TOTAL COSTOF FACILITY 120 MDM EMPW INCONST~ ~ 24 5 KeY - 20 "
TOTAL MACHINE STAFF (now) see "DESY II" _ u_ PLAN -:2.L ~ 3.14 8 " - 9
ANN. OPERAT. BUDGET se e "DESY II" (Without salaries) 3 * W " LQL ~ 14 5 " - 30 "
AN N. OPERATING TIM E 6600 h MPW/u " --:.ll.L ----lL 22 .3 5 eV - 20 "
OPERATIONTIME OF RING: EMPW " 1.1 38 21 5 KeV - 30 "
USEREXPERIMENT 2200 hrs ded icated. 4400 hrs parasitic u .71 66 11. 91 50 eV - 400 eV
MACHINE STUDY hrs U: undulatcr, SCW: superconducting w iggler
TYPICALOPERATION 24 hrs/day. 7 days/week MPW/U: wiggler or undulator mode available

EMPW: elliptically polarized source

20

30

15
5

200
130

6600

8 .83 200 eV - 1000 eV
6.58 800" - 2000 '0

5No. USERGROUPS. in hou se outside 160
TOTAL RESEARCH STAFF.in house 21 outside 750
ANN . RESEARCH BUDGET. in house ---=2=-HP-M-- (w ithout saL)
ANNUAL RESEARCH TIME h
ACTIVE PROPOSALS(t ot al)

SOLID STATEPHYSIcs/MATERIALSCIENCE
BIOLOGYIBIOCHEMISTRY
CHEMISTRY/ATOM AND MOLECULAR PHYS ........."-__
MEDICINE
TECHNOLOGY/INDUSTRIAL USE
EARTHISPACE SCIENCE
OTHERS

u PLAN . 54 90
u . 38 120

EXPERIMENTAL ACTIVITIES

STORAGE RINGS PARAMETERS

General Ring Parameters
TYPEOF INJECTOR Synchrotron DESY II
INJECTION CYCLE (Hz) 12.5
INJECTION ENERGY (GeV,...)-W:":'o-r..,.k...,i-n::;g::.; e:.::n:...e-r-gy-o...,f,....".DO.".,R:-:I:-:S~I-=-I--

ORBITALPERIOD(nsec) ---:9~6"'0.".---------
BENDING RADIUS(m) 12 . 2
RFACCELERATION FRE'7'Q"U"'E..N""CY"'(""MrrH7:Zr) ::':":---5~0~0:------
MAXIMUM ENERGY ACHIEVED(GeV) 5. 3 at 90 mA
MAXIMUM ENERGY PLANNED (GeV) 5.6 at 30 rnA
BEST BEAM CURRENT ACHIEVED (mA) 100 at 3. 7 GeV
BEST BEAM CURRENT PLANNED (mA) 100 at 3.7 GeV

Typical Electron/Positron Beam Characteristicsfor UserExperiment

LATIlCE NAME
ELECTRON OR POSITRON
ENERGY (GeV)
NUMBER OF BUNCHES
INITIAL CURRENT (mA)
AVERAGECURRENT (mA) FORUSER
LIFETIME(hrs) at rnA
EMmANCE (nmrad) Hor

Ver
BUNCH DURATION (nsec)

I

--.mL
e-

3T
--4-

---wo
--6-5-
--3-

----va
--1-5-

--:T2

II III
LUM4

e- + e+
5.3

1~+---

~---

31 + 31
IT
---s6O
6=60

. 12

Other Relevant Parameters. Recent Improvements. etc.

Beam Lines

IN CONST PLANNED
1

7
3

24

INOP

MAIN PORTS: IN OP ....l:!:..-. IN CONST-=-. TOTAL POSSIBLE

EXPERIMENTALSTATION
TYPE

IRIVISIBLE «6eV)
UVNUV (6 - 300 eV)
SOFTX( > 300 - 3000eV)
X (>3000eV)
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F. TA Z Z IQ1 I. S. MOB I LI 0Mjra Andrea PREGER

Miro Andrea PREGER

NAME OF SYNCHROTRON LIGHT SOURCE A nONE I. N. F. N. - I stituto Nazionale di Fisica Nucleare

LOCATION L.N.F. - LABORATORI NAZIONALI \)1 FRASCATI - c i p . 13 - 00044 Frascati (Rome) Italy

PERSON IN CHARGE _..!:!.lJ,"",-,'>"!'!'>!'~"",!-!~,"","",-- DATE: 29/6/1969

DATA SUPPLIED BY _...J!llLl.l....<tlll.U=~~.IO..Il...o~..L-l~~.u..J...'--'1-L..J:I.l~~i....- _

HISTORY AND STATUS INSERTION DEVICES

Photon energy (eV)

2800
11.6

Period(cm)

65 4

Poles

--.6.
.1&....
_1_

U: undulator, SCW: superconducting wiggler
MPW/U: wiggler or unduletor mode available
EMPW: elliptically polarized source

Device Status B(T)

..M.E..ltL uszu i.as;

sfw NfWfd H5-

6

TYPEOFSOURCE RING: STORAGE RING-X-. SYNCHROTRON __
CONSTRUCTION STARTED(date) 1964
FIRST BEAM. or GOAL (date) :9JI!{FOR: R )
TOTAL COSTOFFACILITY 9 !.J QO !.1 S. l~
TOTAL MACHINE STAFF(now) 80
ANN. OPERAT.BUDGET -1000 K 1 (without salaries)
ANN. OPERATING TIME 4500 - 5500 h
OPERATIONTIME OF RING:
USER EXPERIMENT 4000-5000 hrs dedicated. _~o__hrs parasitic
MACHINE STUDY 200 hrs
TYPICALOPERATION 24 hrs/day days/week

STORAGE RINGS PARAMETERS

5

General Ring Parameters
TYPEOF INJECTOR ,...,....__..,..!<.Li.!1N~A~C~ _
INJECTION CYCLE (Hz) 1
INJECTION ENERGY(GeV)""··---.1..0 -.3-5---------

ORBITALPERIOD(nse<:) -3,1.,;5~0'------ _
BENDINGRADIUS(m) =-",.. .,..,..". -rrr-rr-.. ~5r-----,.-------
RFACCELERATION FRt:QUENCY(MHz) __5....1-""4"----,- ----,.
MAXIMUM ENERGY ACHIEVED(GeV) 1.5 at 100 rnA
MAXIMUM ENERGYPLANNED(GeV) 1 .5 at 100 mA
BEST BEAM CURRENT ACHIEVED (mA) 150 at 1 .5 GeV
BEST BEAM CURRENT PLANNED (rnA) 150 at 1. 5 GeV

Typical Electron/Positron Beam Characteristics for User Experiment

II III

EXPERIMENTAL ACTIVITIES

No. USER GROUPS. in house outside 50
TOTAL RESEARCH STAFF. in house 15 outside 180
ANN. RESEARCH BUDGET.in house 6 105 ~ (Without saL)
ANNUAL RESEARCH TIME 2160 h
ACTIVEPROPOSALS (total) 120

SOLIDSTATE PHYSICS/MATERIAL SCIENCE --'-'7~2'------
BIOLOGY/BIOCHEMISTRY 28
CHEMISTRY/ATOMAND MOLECULARPHYS --1,u,2:l--- - -
MErnCiNE 2
TECHNOLOGY/INDUSTRIAL USE ---=1'-----
EARTH/SPACE SCIENCE
OTHERS

LATTICE NAME
ELECTRON OR POSITRON
ENERGY (GeV)
NUMBEROF BUNCHES
INITIAL CURRENT (mA)
AVERAGECURRENT (rnA) FORUSER
LIFETIME(hrs) at 400 mA
EMITTANCE(nmrad) Hor

Ver
BUNCH DURATION (nsec)

_e__

--W
...1lL
...l.OO...
.-6!l...
-5...
..2QQ..-.:...
~

1 FWHM

Other Relevant Parameters, Recent Improvements, etc.

Shared with H. E. P. and nuclear physics

(see STORAGE RINGS)

Beam Lines

2

IN CONST PLANNED

2

INOP
1

2 + 1

3

MAIN PORTS: IN OP --ll..-. IN CONST_2--. TOTAL POSSIBlE-l2....

EXPERIMENTALSTATION
TYPE

IRIVISIBLE «6 eV)
UVNUV (6·300 eV)
SOFTX ( > 300· 3000eV)
X (>3000eV)
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NAME OF SYNCHROTRON LIGHT SOURCE ELETTRA--------------------------
LOCATION SINCROTRONE • TRIESTE z TRIESTE - ITALY

PERSON IN CHARGE MARIO PUGLISI DATE: 22 - 6 - 1989------------------
DATA SUPPLIED BY ALBIN WRULICH_-.:-_.-:..:..:..:;,,:,,;,;..-------------------------

HISTORY AND STATUS INSERTION DEVICES

Device
_u_
.......1l-

u
MPW

Status B(T)
~

...!.l..A.Z
0.28

--!..,1L

Poles

2L
....8L
!!.L
....2.L-

Period(cm)

9.1
5 6
4.1

12.5

Photon energy (eV)

10 - 1000
1 ()() 1 sao
500 - 2500

10 - 30000

U: undulator, SCW: supercondueting w iggler
MPW/U: w iggler or undulator mode available
EMPW; elliptically polarized source

N A
N.A.--"~.:......__hrslday, ---'~"--_

STORAGE RINGS PARAMETERS

Typical Electron/Positron Beam Characteristics for User Experiment

No. USER GROUPS, in house outs ide
TOTAL RESEARCH STAFF,in hoCCu:7se=--- - - outs'":'ic:Jd-:-e----

ANN . RESEARCH BUDGET, in house (without sal.)
ANNUAL RESEARCH TIME h
ACTIVE PROPOSALS (total)

SOLID STATEPHYSICs/MATERIAL SCIENCE
BIOLOGY/BIOCHEMISTRY
CHEMISTRY/ATOM AND MOLECULAR PHYS
MEDICINE -------

TECHNOLOGY/INDUSTRIAL USE
EARTHISPACE SCIENCE
OTHERS

EXPERIMENTAL ACTIVITIES

2

4002

400

500

General Ring Parameters
TYPEOF INJECTOR LINAC+BooSTER SYNCHROTRON

INJECTION CYCLE (Hz) ;r-~1~O'-------------
INJECTION ENERGY (GeV) 2
ORBITALPERIOD(nsec) -=664------------

BENDINGRADIUS(m) 5.5
RFACCELERATION FRE.,.Qr.U"'E..NCY,.m(ilM;;;H;::,z)~---------

MAXIMUM ENERGY ACHIEVED(GeV)
MAXIMUM ENERGY PLANNED (GeV)
BEST BEAM CURRENT ACHIEVED (rnA)
BEST BEAM CURRENT PLANNED (rnA)

LATIlCE NAME
ELECTRON OR POSITRON
ENERGY (GeV)
NUMBEROF BUNCHES
INITIAL CURRENT (rnA)
AVERAGECURRENT (rnA) FORUSER
LIFETIME (hrs) at 400 rnA
EMITIANCE (nmrad) Hor

Ver
BUNCH DURATION (nsec)

I II III
EXpanded Chasman-Green
Electrons------ ---
~GeV _
..JWU132 _

MAX 400 !!!L--

-----w-hrs--
~---

~._--

"'O~035 ' _

Other Relevant Parameters, Recent Improvements, etc.

Beam Lines

IN CONST PLANNEDINOP

MAIN PORTS : IN OP __, IN CONST__, TOTAL POSSIBLE

EXPERIMENTAL STATION
TYPE

IRIVISIBLE «6 eV)
UVNUV (6·300 eV)
SOFTX ( > 300· 3000eV)
X (>3000eV)
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July 31. 1989

PhptQD Far tory

Energy Physics (KEK), Tsukyba. Japan

DATE: _~~.......................... _

NAME OF SYNCHROTRON LIGHT SOURCE

LOCATION National Laboratory for High

PERSON IN CHARGE Jun-ichi Chikawa

DATA SUPPLIED BY Hisashi Kobayakawa

HISTORY AND STATUS INSERTION DEVICES

400 '10 5.000
30 '10 70.000
10 '10 1.100
30 '10 70.000
10 '10 20.000

Photon energy leV)
< 100.000

6
12

16

Periodlcm)

5 I 7 •2 I 10 • 16 ;...'4,--7"'--'-~:'::':::_
18

U: undulator, sew: superconducting w iggler
MPW/U ; wiggler or undulator mode available
EMPW: elliptically polarized source

Status B(T) Poles

~ 2..:.L _3_
--..2L 0 • 3'\0() •05 .1l.2..
~.47'\o().05--2.L

--..2L0.6'C().05 29'1093
--..2L 1 •5'C().05 --lL.
--..2L1.0'\o().05~

Device

-illL
u

MPW/U
u

MPW/U
WMPW

24

TYPE OFSOURCE RING: STORAGE RING )(. SYNCHROTRON
CONSTRUCTION STARTED (date) APill. 1978
FIRST BEAM, or GOAL (date) March. 1982
TOTALCOST OFFACILITY 18,3 billion yen
TOTAL MACHINE STAFF (now) 53
ANN. OPERAT. BUDGET 2040~m-i""'1;-;1~i-o-n-y-=e:'::n'----r.(w:::r.itLho::':u-:::tC:sa::"ll"':"ar:!"1e=s)
ANN. OPERATING TIME 3.400 h
OPERATION TIME OF RING:
USER EXPERIMENT 2.720 hrs dedicated, hrs parasitic
MACHINE STUDY 680 hrs
TYPICALOPERATION hrslday,lldays/2weliilyslweek-----
STORAGE RINGS PARAMETERS

Typical Electron/Positron Beam Characteristics for User Experiment

No. USER GROUPS, in house 2 outside 250
TOTAL RESEARCH STAFF, in house 25 outside 1500
ANN. RESEARCH BUDGET, in house 560 million yen (Without sal.)
ANNUAL RESEARCH TIME 2720 h
ACTIVEPROPOSALS (total) 420

SOLIDSTATE PHYSICSIMATERIAL SCIENCE 160
BIOLOGY/BIOCHEMISTRY 105
CHEMISTRY/ATOM AND MOLECULARPHYS 71
MEDICINE 13
TECHNOlOGYIINDUSTRIALUSE 20
EARTHISPACE SCIENCE 4
OTHERS 47

EXPERIMENTAL ACTIVITIES

2 .5

500

500

3.0

2.5
620
8 ,66

Linac
25

General Ring Parameters
TYPE OF INJECTOR
INJECTION CYCLE (H""Z).------~~;.=---------

INJECTION ENERGY (GeV) ---:~-------_
ORBITALPERIOD(nsec)
BENDINGRADIUS(m)
RF ACCELERATION FRE"'Q"UT"i'E'r1N~Cyl:7(7rMnHT:z:r) -..><.<;"-"---=:-:-----
MAXIMUM ENERGY ACHIEVED(GeV)
MAXIMUM ENERGY PLANNED(GeV)
BEST BEAM CURRENT ACHIEVED(rnA)
BEST BEAM CURRENT PLANNED(rnA)

LAITICENAME
ELECTRON OR POSITRON
ENERGY (GeV)
NUMBEROF BUNCHES
INITIAL CURRENT (rnA)
AVERAGE CURRENT (rnA) FOR USER
LIFETIME (hrs) at rnA
EMIITANCE (nmrad) Hor

Ver
BUNCHDURATION(nsec)

III

Other Relevant Parameters, Recent Improvements, etc.

Beam Lines

2
3

PLANNED
o

2
o

IN CONST
o

24

12
14

INOP
o

MAIN PORTS: IN OP ---!L, IN CONST__2_, TOTAL POSSIBLE 23

EXPERIMENTAL STATION
TYPE

IRIVISIBLE «6 eV)
UVNUV (6 - 300 eV)
SOFT X( > 300 - 3000eV)
X (>3000eV)
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NAME OF SYNCHROTRON LIGHT SOURCE __...:T.:.;R.:.;IS:...:T.:.;AN::.:....;.A...:c..;.cu,;..m...:u..;:l.:;.at...:i;.:.o,;;;,n...:R.;.;;i.;.;;n...g _

LOCATION National Laboratory for High Energy Physics (KEK), Tsukuba, Japan

PERSON IN CHARGE Jun-ichi Chikawa (Light Source), Koji Takata and DATE: July 31, 1989-

DATA SUPPLIED BY Masami Ando, Shin-ichi Kurokawa Shin-ichi Kurokawa (Accelerator)

HISTORY AND STATUS INSERTION DEVICES

Device Status 8{T) Poles
EMPW ~l w.&.3 C!!.2...il
_u__ ~ --9.:..L ---.l.§.Q

Period{cm) Photon energy (eV)
16 100 ~ 70 000

__~4~.0~ 5000 ~ 20.000

24
U: undulator, SeN: supercondueting wiggler
MPW/U: wiggler or undulator mode available
EMPW:elliptically polarized source

STORAGE RINGS PARAMETERS

No. USER GROUPS, in house 4 outside 4
TOTAL RESEARCH STAFF, in house 9 outs'"::ir":ld"':"e--'---:"3"':"0--
ANN. RESEARCH BUDGET, in house 122 million yen (without sal.)
ANNUAL RESEARCH TIME h
ACTIVE PROPOSALS (total) 17

SOLID STATE PHYSIcs/MATERIAL SCIENCE 10
BIOLOGY/BIOCHEMISTRY 0
CHEMISTRY/ATOM AND MOLECULAR PHYS 2
MEDICINE 3
TECHNOLOGYIINDUSTRIAL USE 1
EARTHISPACE SCIENCE 1
OTHERS 0

EXPERIMENTAL ACTIVITIES

25

6

Typical Electron/Positron Beam Characteristics for User Experiment

General Ring Parameters
TYPE OFINJECTOR Linac
INJECTION CYCLE (Hz) 25
INJECTION ENERGY (GeV"")---;:':2.~5"'----------
ORBITAL PERIOD{nsec) 1:;.:2:"'5"::0 _
BENDING RADIUS(m) 23.2
RF ACCELERAnON FRE"'Q....UTlE....N"'CY"""(M..HcT.z:t-).:.::..---:5'"=0:::-S-:. 5:-::S,..----
MAXIMUM ENERGY ACHIEVED(GeV) S . 0 at_--=-.::.-_mA
MAXIMUM ENERGY PLANNED (GeV) at mA
BEST BEAM CURRENT ACHIEVED (mA) --=3"",0__at GeV
BEST BEAM CURRENT PLANNED (mA) at GeV

LATTICE NAME
ELECTRON OR POSITRON
ENERGY (GeV)
NUMBER OF BUNCHES
INITIAL CURRENT (mA)
AVERAGE CURRENT (mA) FORUSER
LIFETIME (hrs) at 10 mA
EMITIANCE (nmrad) Hor

Ver
BUNCH DURATION (nsec)

I
FODO

Electron
'S:S:W
--1-
-2-0-
-1-0-
--6-

~

II III

Other Relevant Parameters, Recent Improvements, etc.

1. TRISTAN Accumulation Ring (AR) is the injector to
TRISTAN Main Ring (MR), 30 GeV x 30 GeV electron
positron co11ider. AR is operated as a synchrotron
light source when MR is not operated or during the
interval between the beam fillings in MR.

2. AR is operated as a part of TRISTAN complex. See
TRISTAN Main Ring.

Beam Lines

MAIN PORTS: INOP 2 , INCONST_1_, TOTAL POSSIBLE 3

EXPERIMENTAL STATION
TYPE

IRIVISIBLE « 6 eV)
UVNUV (6·300 eV)
SOFT X( > 300 - 3000eV)
X(>3000eV)

INOP

i
4

INCONST PLANNED

2
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July 1989DATE: _---.,;;,=-=.:;,..;;.;;.,. _

JAPAN

RIKEN-JAERI SR FACILITY (TENTATIVE)

HYOGO-PREF.

NAME OF SYNCHROTRON LIGHT SOURCE

lOCATION HARIMA SCIENCE GARDEN CITY

PERSON IN CHARGE Hiromichi KAMITSUBO

DATA SUPPLIED BY Masahiro !lARA-----------------------------

HISTORY AND STATUS INSERTION DEVICES

Device Status Bm Poles Period(cm) Photon energy (eV)

_____hrslday, _
U: undulator, sew: superconducting w iggler
MPW/U: wiggler or undulator mode available
EMPW:.elliptically polarized source

STORAGE RINGS PARAMETERS

Typical Electron/Positron Beam Characteristics for User Experiment

General Ring Parameters
TYPE OF INJECTOR Synchrotron
INJECTION CYCLE (Hz) 1
INJECTION ENERGY(GeV)"'----...;8:----------

ORBITAL PERIOD(nsec) -,-,4;...:.•.;,.7.:.,.7 _

BENDING RADIUS(m) 43.7
RFACCELERATION FRE"'Q"'"U""E""N"'d<7'("'M"H""zT")=.::..:....-----,,5""08""......5""8----

MAXIMUM ENERGY ACHIEVED(GeV) at mA
MAXIMUM ENERGY PLANNED (GeV) 8 at 100 mA
BESTBEAM CURRENT ACHIEVED (mA) at GeV
BESTBEAM CURRENT PLANNED (mA) --=:;l.::,.OO,,--_at 8 GeV

LATT ICENAME
ELECTRON OR POSITRON
ENERGY (GeV)
NUMBER OF BUNCHES
INITIAL CURRENT (mA)
AVERAGE CURRENT (mA) FOR USER
LIFETIME (hn) at mA
EMITTANCE (nmrad) Hor

Ver
BUNCH DURATION (nsec)

I planned II
CG

electron
--s

1'V2424

11\

EXPERIMENTAL ACTIVITIES

No. USERGROUPS, in house outside
TOTAL RESEARCHSTAFF, in house outs""i""'de-----
ANN. RESEARCHBUDGET, in house (without sal.)
ANNUAL RESEARCHTIME h
ACTIVE PROPOSALS (total)

SOLID STATE PHYSICSIMATERlAl SCIENCE
BIOLOGYIBIOCHEMISTRY
CHEMISTRY/ATOM AND MOLECULAR PHYS
MEDICINE -,-------

TECHNOLOGYIINDUSTRIAL USE
EARTHISPACE SCIENCE
OTHERS

Other Relevant Parameters, Recent Improvements, etc.

Beam Lines

MAIN PORTS: IN OP , IN CONST__, TOTAL POSSIBlE.2Q..

EXPERIMENTAL STATION
TYPE

IRIVISIBLE «6 eV)
UVNUV (6 - 300 eV)
SOFT X ( > 300 - 3000eV)
X (>3000eV)

INOP IN CONST PLANNED
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June 20 , 19119

NAME OF SYNCHROTRON LIGHT SOURCE Pohang Light Source
------=-~~-;:..;"",;=.:-=----------------

LOCATION POSTECH, Pohang. KOREA
PERSON IN CHARGE Sae....oong Oh DATE: ----_.:....-_-----
DATA SUPPLIED BY Young-Soo Kim, K....anghee Nam, Ki Bong Lee

HISTORY AND STATUS INSERTION DEVICES

Status B(T) Poles
pI annedO . 22 12!!.Q

---...- ---2.- -.1Ul

Period(em) Photon energy leV)
3 I060(2GeV )

15 5340( 2G eV)

_____,hrslday, _
U: undulator, sew: supereonducting wiggler
MPW/U: wiggler or undulator mode available
EMPW: elliptically polarized source

STORAGE RINGS PARAMETERS

No. USER GROUPS, in house outside.-.-. _

~~~~~;;~~~~~~::T:~nh~~~:. outs'de~(w~ith~o-ut-sa~l.)
ANNUAL RESEARCH TIME h
ACTIVE PROPOSALS (total)

SOLIDSTATE PHYSICSIMATERIAL SCIENCE
BIOLOGYIBIOCHEMISTRY
CHEMISTRY/ATOM AND MOLECULAR PHYS _
MEDICINE
TECHNOLOGYIINDUSTRIAL USE
EARTHISPACE SCIENCE
OTHERS

EXPERIMENTAL ACTIVITIES

500. I
6.3

2,0
924

(full e p e r n )
10

____,at mA

2.5 at 100 mA
____at GeV

250 at 2, 0 GeV

General Ring Parameters
TYPE OFINJECTOR ;::r-__-'Lll.iLln....al.lc"--lo.J...lou...l--s;"-IIoJO..t.:IO~ _
INJECTION CYCLE (Hz)
INJECTION ENERGY (GeV)
ORBITALPERIOD(nsecl -----~ .......'--------
BENDING RADIUS(ml
RF ACCELERATION FRE"Q<TU""E""'N""t'("'(...M....H"..zT")---"-'-"'-------
MAXIMUM ENERGY ACHIEVED(GeV)
MAXIMUM ENERGY PLANNED (GeV)
BEST BEAM CURRENT ACHIEVED (mAl
BEST BEAMCURRENT PLANNED (mA)

,Typical Electron/Positron Beam Characteristics for User Experiment

LATTICE NAME
ELECTRON ORPOSITRON
ENERGY (GeV)
NUMBER OFBUNCHES
INITIALCURRENT (mAl
AVERAGE CURRENT (mAl FOR USER
LIFETIME (hrs) at mA
EMITTANCE (nmrad) Hor

Ver
BUNCH DURATION (nsee)

I II III
TBA

~ro.ll.-
2-2.5
462 (MaxL--

100(planned)

13 nmrad~tical)

Other Relevant Parameters, Recent Improvements, etc.

Beam Lines

I (in 1993)
I ( " )
2( " )

IN CONST PLANNEDINOP

MAIN PORTS : IN OP __,IN CONST__, TOTALPOSSIBLE..li..

EXPERIMENTAL STATION
TYPE

IRlVISIBLE«6eV)
UVNUV (6 - 300 eV)
SOFT X ( > 300 - 3000eV)
X (>30ooeV)
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NAME OF SYNCHROTRON LIGHT SOURCE Synchrotron Radiation Research Center (SRRC)

LOCATION Hsinchu, TAIWAN, R. O. C.

PERSON IN CHARGE Professor Edward Yen DATE: -----------
DATA SUPPLIED BY Project Management Division SRRC

HISTORY AND STATUS INSERTION DEVICES

Device Status Ben Poles Period(cm) Photon energy (eV)

*

hrs dedicated, _

hrs/day,----- ----
U: undulator, sew: superconducting w iggler
MPWIU: wiggler or undulator mode available
EMPW: elliptically polarized source

STORAGE RINGS PARAMETERS

Typical Electron/Positron Beam Characteristia for User Experiment

EXPERIMENTAL ACTIVITIES

No. USERGROUPS, in house outside
TOTAL RESEARCH STAFF,in ho-u-se---- outs"i"d-e----
ANN. RESEARCH BUDGET, in house (Without saL)
ANNUAL RESEARCH TIME h
ACTIVE PROPOSALS (total)

SOLIDSTATEPHYSICSIMATERIALSCIENCE
BIOLOGYIBIOCHEMISTRY •
CHEMISTRY/ATOM AND MOLECULAR PHYS
MEDICINE -------

TECHNOLOGY/INDUSTRIALUSE
EARTHISPACE SCIENCE
OTHERS

500

1.3

1.3
400.277

Synchrotron
10

General Ring Parameters
TYPEOF INJECTOR
INJECTIONCYCLE (HLz),....-------'''''-'-=~~:.::--------

INJECTIONENERGY (GeV)
ORBITAL PERIOD(nsec) -----..~~~------

BENDING RADIUS(m)
RFACCELERATION FRE:>Q""U""'E"'"N"'CY=(M'""'"'H.....z),..------=-=-----
MAXIMUM ENERGYACHIEVED(GeV)
MAXIMUM ENERGY PLANNED (GeV)
BEST BEAM CURRENT ACHIEVED (rnA)
BEST BEAM CURRENT PLANNED (rnA)

LATIICENAME
ELECTRON OR POSITRON
ENERGY (GeV)
NUMBEROF BUNCHES
INITIAL CURRENT (rnA)
AVERAGECURRENT (rnA) FORUSER
LIFETIME(hrs) at 200 rnA
EMITIANCE (nmrad) Hor

Ver
BUNCH DURATION (nsec)

I
TBA

II III

Other Relevant Parameters, Recent Improvements, etc.

Beam Lines

x
x

IN CONST PLANNEDINOP

MAIN PORTS: IN OP __' IN CONST_X_, TOTAL POSSIBLE~

EXPERIMENTAL STATION
TYPE

IRNISIBLE« 6 eV)
UVNUV (6·300 eV)
SOFTX ( > 300 - 3000eV)
X (>3000eV)
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23.6.89

SRS

D. J . Thompson/J. Bordas
D. J . Thompson

NAME OF SYNCHROTRON LIGHT SOURCE

LOCATION Daresbury Laboratory. England

PERSON IN CHARGE __...;.:-..:::-:-~==~~~=- DATE:_~~l..2..-__-':" _

DATA SUPPLIED BY----------------------------------

U: undulator, sew: supercondueting wiggler
MPW/U: wiggler or undulator mode available
EMPW: elliptically polarized source

INSERTION DEVICES

Device Status B(T) Poles Period(cm) Photon energy (eV)
SCW ....Q2.!tL. ---oL- --.:i- 50 13 3 keY

.....illL ..tim ......2....- --.:i- 50 16 0 keY

_U_ ....Q.o.ll.. ...Q.:.L ..1.L- 10 300 eY

7

o

TYPE OFSOURCE RING:STORAGE RING~, SYNCHROTRON __
CONSTRUCTION STARTED (date) __-il~9,;;7~5--------
FIRST BEAM, or GOAL(date) __---::1;-.:9-=:8.::..0 _
TOTALCOST OF MACHINES £5M
TOTALMACHINESTAFF (no':"w:-:),....-a-p-p-r-ox-'.~7;;,0-m-a-n-y-ea-r-s-p-e-r-y-e-a-r
ANN. OPERAT.BUDGET £1. 3M (machine) (without salaries)
ANN. OPERATING TIME 6500 h
OPERATION TIMEOFRING :
USER EXPERIMENT 5750 hrs dedicated, hrs parasitic
MACHINESTUDY 750 --"--- hrs
TYPICAL OPERATION 24 days/week

HISTORY AND STATUS

STORAGE RINGS PARAMETERS

Typical Electron/Positron Beam Characteristics for User Experiment

General Ring Parameters
TYPE OFINJECTOR Linac & Synchrotron
INJECTION CYCLE (Hz) 10
INJECTION ENERGY (GeV"'")--~0-.6'-----------
ORBITAL PERIOD(nsec) __-=3:..:2~0.....".,,-- _
BENDING RADIUS(m) 5.56
RF ACCELERATION FRE"'Q"U"'E'i'iN""CY.,,(....M..;:HT:::zr).:.......-.".50"'0::--------
MAXIMUM ENERGY ACHIEVED(GeV) 2.0 at mA
MAXIMUM ENERGY PLANNED (GeV) 2.0 at mA
BEST BEAM CURRENT ACHIEVED (mA) 350 at 2.0 GeV
BEST BEAM CURRENT PLANNED(mA) 500 at 2.0 GeV

8

Other Relevant Parameters, Recent Improvements, etc.

EXPERIMENTAL ACTIVITIES

No. USER GROUPS. in house outside J 70
TOTAL RESEARCH STAFF, in house 24 outside If,00
ANN. RESEARCH BUDGET, in house £420k (WIthout saL)
ANNUAL RESEARCH TIME 5750 h
ACTIVEPROPOSALS (total) 208

SOLIDSTATE PHYSICSIMATERIAL SCIENCE --::..;5;..;,5----
BIOLOGY/BIOCHEMISTRY 76
CHEMISTRY/ATOM AND MOLECULAR PHYS ~67=----
MEDICINE ---1'----

TECHNOLOGYIINDUSTRIAL USE 12
EARTHISPACE SCIENCE --....::.,,2----
OTHERS __~O _

IIIII
SRS-2
e-
2.0
1

-4-0--
-2-0--
-20--

268
"""5:'4

0 .25

LATIlCE NAME
ELECTRON ORPOSITRON
ENERGY (GeV)
NUMBER OFBUNCHES
INITIALCURRENT (mA)
AVERAGE CURRENT (mA) FORUSER
LIFETIME (hrs) at 200 mA
EMITTANCE (nmrad) Hor

Ver
BUNCH DURATION(nsec)

Beam Lines

MAIN PORTS:IN OP 9 ,IN CONST_3_, TOTALPOSSIBLE..!l...

EXPERIMENTAL STATION
TYPE

IRIVISIBLE « 6 eV)
UVNUV (6·300 eV)
SOFTX( > 300-3000eV)
X (>3000eV)

INOP
1
8
3

14

INCONST
1
4
1
4

PLANNED
o
o
o
6*

* Funded but construction not yet started.
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Source

Professor Boris W, Batterman

Professor Boris W, Batterman

NAME OF SYNCHROTRON LIGHT SOURCE _ ...C"'o...r ...n...e..ll.....H..i...g...h.....En"'e....rLlg..,y'--"'S,...y..n..chwr...out....r.lol0:.\n-OIlOl.llJ~'-- _

LOCATION Cornell University. Wilson Laboratory. Ithaca. NY 14853. liSA

PERSON IN CHARGE DATE:
_.o...J..l~~~~"-2-.lLl......wI.I..I..Si..lo.lll'w...._________ _ _

DATA SUPPLIED BY _.....u..lLIo.5'-l1..Q.l.u......IZ.IUo...........ILI......IUlJIo.I..SOI.IIIiI~ _

HISTORY AND STATUS INSERTION DEVICES

Device

--l1.
1oli.gg
.H.!&&...

$1.1lH.-

Status B(T)

Dp.e..l:... ~
_"_'_' .i.z.,
Const • .l.:..l-

Poles
123

-L
...1L

Period(cm)
3.3

20
10cm

Photon energy (eV)
4.000-30.000

4,000-150,000
6,000-100,000

580 6420

7

U: undulator, sew: supercondueting wiggler
MPW/U: wiggler or undulator mode available
EMPW: elliptically polarized source

STORAGE RINGS PARAMETERS

General Ring Parameters
TYPEOF INJECTOR Linac/Synchrotron
INJECTION CYCLE (Hzj 60
INJECTIONENERGY (GeVrtj--.JJ

5
"-L-

5
-----------

ORBITALPERIOD(nsec) __---"2:...5w6""0 _
BENDING RADIUS(m) 32
RFACCELERATION FRE:>Q"U"E'i"N"'CY'Vh(M:'a+oHz::"lj----5-00-------
MAXIMUM ENERGY ACHIEVED(GeV) 5 5 at 100 rnA
MAXIMUM ENERGY PLANNED (GeV) 5 5 at 200 rnA
BEST BEAM CURRENT ACHIEVED (rnA) 130 at 5 3 GeV
BEST BEAM CURRENT PLANNED (rnA) 200 at 5 5 GeV

EXPERIMENTAL ACTIVITIES

4
$lOOK
4.000h

169
56
55
31

3

Typical Electron/Positron Beam Characteristics for User Experiment
16

2

We are just completing a doubling of the synchrotron
radiation capabilities. Part of the facility is a
high level Bio-secure x-ray station. We run an
undulator with a fundamental in the hard x-ray regime
in a dedicated mode for one month per year.

6

Other Relevant Parameters, Recent Improvements, etc.

II III
D.edi.c.a/;edu.-__

....F.1=.L.
-5..l.-
--l.=.L.-

Luminosity

--B.o..t.h..-
-5..l.-
~

-llll.--
--6..0....-
~

-lll.O.-
----lll..-
.n.ia.,

LATTICE NAME
ELECTRON OR POSITRON
ENERGY (GeV)
NUMBER OF BUNCHES
INITIAL CURRENT (rnA)
AVERAGECURRENT (rnA) FORUSER
LIFETIME(hrs) at 80 rnA
EMITTANCE(nmradj Hor

Ver
BUNCH DURATION (nsec)

Beam Lines

3

IN CONST PLANNED

3

INOP

MAIN PORTS: IN OP ...-l.-.IN CONST__3_. TOTALPOSSIBLE_6_

EXPERIMENTALSTATION
TYPE

IRIVISIBLE «6 eV)
UVNUV (6 - 300 eV)
SOFTX ( > 300 - 3000eV)
X (>3000eV)
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Arthur Bienenstock

~rman Winick

NAME OF SYNCHROTRON LIGHT SOURCE _---'='SP~EARI=~SS""'RL"""- _

LOCATION Stanford Linear Accelerator Center/Stanford University
PERSON IN CHARGE .....c.I..J.1Il.u....JIZ.oI.l;;;Ulal~~ DATE: 6/21/89

DATA SUPPLIED BY -..I.I~"""''''''''''''''''~ _

HISTORY AND STATUS INSERTION DEVICES

Device Status B(T) Poles Period(cm) Photon energy (eV)

W ~ 1.9 8 45 ~c 11,400
-W-
~ 1:9 -8- 45 E:c 11,400

MPW/u ~ l:T ----s4 7 E:c = 7,200
MPW/u ~ 174 30- 12 E: = 8,400
_u_ ~ .5-7 20-60 6-18 1&-1200 in fund.

U: undulator, sew; supercondueting wiggler
MPW/U; wiggler or undulator mode available
EMPW; elliptically polarized source

7h~day,
-"""'----- -----'--

STORAGE RINGS PARAMETERS

4
o

o

71
24

2

209
108

EXPERIMENTAL ACTIVITIES

No. USERGROUPS. in house 10 outside 149
TOTAL RESEARCHSTAFF. in house 20 outside 400
ANN. RESEARCHBUDGET, in house ,., $1.2 T.(w:-5I'iith::::o:::u+t7.sa:rl.)
ANNUAL RESEARCH TIME 55"-.-;;0n:00~-=----- h

ACTIVE PROPOSALS(total)
SOLID STATE PHYSICSIMATERIAL SCIENCE
BIOLOGYIBIOCHEMISTRY
CHEMISTRY/ATOM AND MOLECULAR PHYS
MEDICINE ---=-:;-----
TECHNOLOGYIINDUSTRfAL USE
EARTHISPACE SCIENCE
OTHERS

Typical Electron/Positron Beam Characteristics for User Experiment

General Ring Parameters
TYPE OF INJECTOR Linac (Booster Synch. in construction)
INJECTION CYCLE(Hz) 10-30 CIO with Booster)
INJECTION ENERGY (GeV) 2/35 (3.0 with Booster)
ORBITAL PERIOD(nse<:) _---'7;-::8:-"0-:- _
BENDING RADIUS(m) 12.7
RFACCELERATION FRE"'Q"'U"'E'O;N""cy<7(r.MTIHT:z:'l"") ----,3=-=5:-::8:--------
MAXIMUM ENERGYACHIEVED(GeV}' 3.7 at 60 mA
MAXIMUM ENERGYPLANNED (GeV) 3.7 at 100 rnA
BESTBEAM CURRENTACHIEVED (rnA) 100 at 3 GeV
BESTBEAM CURRENT PLANNED (rnA) 200 at 3 GeV

LATIICE NAME
ELECTRONOR POSITRON
ENERGY(GeV)
NUMBER OF BUNCHES
INITIAL CURRENT(mA)
AVERAGE CURRENT(rnA) FOR USER
LIFETIME (hrs) at 50 rnA
EMITIANCE (nmrad) Hor

Ver
BUNCH DURATION (nsec)

Beam Lines

II III
~ ...lmi..fntit _
~n~n _
-.l.- -.l.-
..... 20 ~20

80-100 --
_5_0__
_2_0__
~ --l.m..
d!L- ~
~~

Not yet
operational

Other Relevant Parameters, Recent Improvements, etc.

A 3 GeV. 10 Hz Booster Synchrotron is in construction
as a dedicated electIOn injector to SPEAR. It is
expected to be operational by the Fall of 1990.
Operation of SSRL has been limited by the lack of
availability of the SLAC Linac as an injector due
to its use for the SLC Program.

MAIN PORTS: IN OP _9_, IN CONST-=-. TOTAL POSSIBLE-::lL

EXPERIMENTAL STATION
TYPE INOP INCONST PLANNED

IRIVISIBLE«6 eV) 0 0 0
UVNUV (6·300 eV) 3
SOFTX ( > 300 - 3000eV) 7 1 1
X (>300OeV) 15 1
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6/21/89DATE:
--"''-=~=---------

NAME OF SYNCHROTRON LIGHT SOURCE _---'_~.:.;PEP.=.;/SS=RL=__ _

LOCATION Stanford Linear Accelerator Center/Stanford University

PERSON IN CHARGE Arthur Bienenstock

DATA SUPPLIED BY Heinz-Dieter Nulm

HISTORY AND STATUS INSERTION DEVICES

Device Status Bm Poles
U ~0.19-Q.07~

U ~0.19-0.074 52

Period(cm) Photon energy (eV)
7.7 12-20
7;7 12-20

hrslday,----- ----
U: undulator, SON: supercondueting wiggler
MPW/U: wiggler or undulator mode available
EMPW: elliptically polarized source

STORAGE RINGS PARAMETERS

No. USER GROUPS, in house outside
TOTAL RESEARCH STAFF, in house outs'-='i;:]d-::"e----
ANN. RESEARCH BUDGET, in house (without saL)
ANNUAL RESEARCH TIME ------- h
ACTIVEPROPOSALS (total)

SOLIDSTATE PHYSICSIMATERIAL SCIENCE
BIOLOGYIBIOCHEMISTRY
CHEMISTRY/ATOM AND MOLECULAR PHYS
MEDICINE -------

TECHNOLOGYIINDUSTRIAL USE
EARTHISPACE SCIENCE
OTHERS

EXPERIMENTAL ACTIVITIES **

353.21
at mA

----at----mA

33 at 7 GeV
lOa. at 7-10 GeV

Typical Electron/Positron Beam Characteristics for User Experiment

General Ring Parameters
TYPE OF INJECTOR LINAC
INJECTION CYCLE (H;::z)r-....::::="":;30~-----------

INJECTION ENERGY (GeV) 5-15
ORBITAL PERIOD(nsec) -----,7~3;':3~8;-----------

BENDING RADIUS(m) 165.5
RF ACCELERAnON FRE"?Q"Uii'E'O;N;rcyv(r.MT.H"7:z:-')"-----:;;::,;-;;-:------
MAXIMUM ENERGY ACHIEVED(GeV)
MAXIMUM ENERGY PLANNED(GeV)
BEST BEAM CURRENT ACHIEVED(mA)
BEST BEAM CURRENT PLANNED(mA)

Other Relevant Parameters, Recent Improvements, etc.

SRI88 -A. Bienenstock, G, Brown, H. Winick, and
H. Winick, "PEP as a Synchrotron Radiation
Source," Proceedings of SRI88 to be published
in Review of Scientific Instruments, 1989,
Volume 60.

PAC89 -James M. Paterson, "PEP as a Synchrotron
Radiation Source: Status and Review,"
Proceedings of PAC89 to be published in
IEEE Particle Accelerator Conference, 1989,

H.-D. Nulm and H. Winick, ''Workshop on
Accelerator Physics Issues Relating to the
Use of PEP as a Synchrotron Radiation Source,"
1988.

References:

**PEP is not routinely running at present,

III

2

IN CONST PLANNED

II

...1-.9n....- PEP29.
Electrons
13-15 ~
-3-- 1=40

24 15

2

102 8.2

0,020 0,044
@13.6GeV @8GeV

INOP

LATTICE NAME
ELECTRON ORPOSITRON
ENERGY (GeV)
NUMBER OFBUNCHES
INITIALCURRENT (mA)
AVERAGE CURRENT (mA) FORUSER
LIFETIME (hrs) at mA
EMITTANCE (nmrad) Hor

Ver
BUNCH DURATION(nsec)

Beam Lines

MAIN PORTS: IN OP _2_,IN CONST__, TOTALPOSSIBLE "'12

EXPERIMENTAL STATION
TYPE

IRNISIBLE «6 eV)
UVNUV (6 - 300 eV)
SOFT X ( > 300 - 3000eV)
X (>3000eV)
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NAME OF SYNCHROTRON LIGHT SOURCE Aladdin
---'-==~----------------------LOCATION SRC,University of Wisconsin-Madison. Stoughton. WI USA

PERSON IN CHARGE __Da_v_1_'d_L_._Hu_b_e_r DATE: June 26, 1989

DATA SUPPLIED BY Walter Trzeciak

HISTORY AND STATUS INSERTION DEVICES

Device Status B(T) Poles
u Oper 0 • 81 60

Period(cm) Photon energy (eV)
6.1 1.8 ~ 140 (2)

o

5

( 2) Depends on storage ring energy; O. 17 ::;. E Q. GeV

U: undulator, sew: superconducting wiggler
MPWIU: wiggler or undulator mode available
EMPW: elliptically polarized source

STORAGE RINGS PARAMETERS

2

65

13

50

3

2700
$0.5M

No. USER GROUPS, in house 3 outside 62
TOTAL RESEARCH STAFF,in ho-=-u...,.se.,.------ outs~l.."d;:-e..:..::."..30"..0,------

ANN. RESEARCH BUDGET,in house (Without saL)
ANNUAL RESEARCH TIME h
ACTIVE PROPOSALS (total)

SOLID STATEPHYSICSIMATERIAl SCIENCE
BIOLOGY/BIOCHEMISTRY
CHEMISTRY/ATOM AND MOLECULAR PHYS ---'''''- _
MEDICINE
TECHNOLOGYIINDUSTRIAl USE
EARTHISPACE SCIENCE
OTHERS

EXPERIMENTAL ACTIVITIES

50.58
1.0 at 100 mA
1.0 at 500 mA

320 at ~0~.8~_G,eV
500 at 1. 0 GeV

Typical Electron/Positron Beam Characteristics for User Experiment

General Ring Parameters
TYPEOF INJECTOR microtron
INJECTION CYCLE (H'-zrj=';1=-=.~2~5'::":""-------------

INJECTION ENERGY (GeV) 0.109
ORBITALPERIOD(nsec) ---,2""9""6,----------------

BENDINGRADIUS(m) 2.083
RFACCELERATION FRE:'>Q<"U"'E,..N;,;CY;,;r.(M:i;;-Hz'"'j---=--::-::'7"-------

MAXIMUM ENERGY ACHIEVED(GeV)
MAXIMUM ENERGY PLANNED (GeV)
BEST BEAM CURRENT ACHIEVED (mA)
BEST BEAM CURRENT PLANNED (mA)

II III
Aladdin Aladdin--- --- ---electron electron

LATIICE NAME
ELECTRON ORPOSITRON
ENERGY (GeV)
NUMBEROF BUNCHES
INITIAL CURRENT (mA)
AVERAGECURRENT (mA) FORUSER
LIFETIME (hrs) at 100 mA
EMITIANCE (nmradj Hor

Ver
BUNCHDURATION (nsec)

~
-1-5--

200
93
3.6
82
~
1.0

1.0
15
80

~6

1.0

Other Relevant Parameters, Recent Improvements, etc.

Beam Lines

MAIN PORTS: IN OP 21 ,IN CONST__6_, TOTAL POSSIBLE 36

EXPERIMENTAL STATION
TYPE

IRIVISIBlE«6 eV)
UVNUV (6 - 300 eV)
SOFTX ( > 300 - 3000eV)
X (>3000eV)

INOP
2 (1)

9

10
o

IN CONST PLANNED
2 (1)

1

o 0----

(1) machine diagnostic ports are classified as visible lines
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NAME OF SYNCHROTRON LIGHT SOURCE NSLS X-RAY RING--------------------------LOCATION USA, BNL, Upton, New York

PERSON IN CHARGE DATE:--------------------- -----------DATA SUPPLIED BY _..:S""a"'m"'u.::.e~I..:K~r..:l""n"'"sk:::.yl._ _

INSERTION DEVICES

Device Status Bm Poles Period(cm) Photon energy (eV)
U 0.3 71 8 250-2000

-U- ----u:T --.1.L 8
MPW -l...l.. .si: 12 6000-15000
MPW ----L..!.. .si: 12
sew --2...1.. __5_ 17 30000-100000

U: undulator, SON : supercondueting wiggler
MPIN/U : wiggler or undulator mode available
EMPIN: elliptically polarized source

7

HISTORY AND STATUS

TYPEOF SOURCE RING: STORAGERING X , SYNCHROTRON
CONSTRUCTIONSTARTED(date) ----:O~e:.::t~0~b=.er~I'_'9~7..:..7 _
FIRST BEAM, or GOAL (date)

TOTAL COSTOF FACILITY ~1;.:8:...:0..!.,.;..OO.;..0::--:K:.----------
TOTALMACHINESTAFF(nOw)==,.=1~5~0 ~~:-:-:-::~==
ANN. OPERAT.BUDGET _..::5~,8:::..:7:-:5~K {wlthoutsalarres)
ANN . OPERATINGTIME 6 ,800 h
OPERATION TIME OF RING:
USEREXPERIMENT 5,100 hrs dedicated, hrs parasitic
MACHINE STUDY 5 days/month hrs
TYPICAL OPERATION 24 hrs/day, dayslweek

STORAGE RINGS PARAMETERS

Typical Electron/Positron Beam Characteristics for User Experiment

422

EXPERIMENTAL ACTIVITIES

No. USER GROUPS, in house 2 outside 120
TOTAL RESEARCH STAFF, in ho""'u""se::-=""""'13"'-- outst:::r::Jd~e""l,.,O""O""O--
ANN. RESEARCH BUDGET, in house (Without saL)
ANNUAL RESEARCH TIME 5100 h
ACTIVE PROPOSALS (total)

SOLIDSTATEPHYSIcs/MATERIAL SCIENCE
BIOLOGYIBIOCHEMISTRY
CHEMISTRY/ATOM AND MOLECULAR PHYS
MEDICINE -------

TECHNOLOGYIINDUSTRIALUSE
EARTHISPACE SCIENCE
OTHERS

52.888
2.5 at 250 mA

at mA
at GeV
at GeV

General Ring Parameters
TYPEOF INJECTOR 80 MeV linae. 750 MeV Booster
INJECTIONCYCLE (Hz) O. 7
INJECTIONENERGY (Gev"")-~0:"".-=7""5----------

ORBITAL PERIOD(nsec) 5~6:::..:7== _
BENDING RADIUS(m) 6.875
RFACCELERATIONFRE""Q"'U"'E"'N""C"y{r.MT.H,,",zT)~=--::7O:--------
MAXIMUM ENERGY ACHIEVED(GeV)
MAXIMUM ENERGY PLANNED (GeV)
BEST BEAM CURRENT ACHIEVED (mA)
BESTBEAM CURRENT PLANNED (mA)

II III
LATTICENAME
ELECTRON OR POSITRON
ENERGY(GeV)
NUMBER OF BUNCHES
INITIAL CURRENT (mA)
AVERAGE CURRENT (mA) FORUSER
LIFETIME(hrs) at 200 mA
EMITTANCE (nmrad) Hor

Ver
BUNCH DURATION (nsec)

Other Relevant Parameters, Recent Improvements, etc.

Beam Lines

II
3

IN CONST PLANNED

35

2
15

INOP
1

MAIN PORTS: IN OP ~,IN CONST~, TOTAL POSSIBLE~

EXPERIMENTALSTATION
TYPE

IRNISIBLE «6 eVl
UVNUV (6 - 300 eV)
SOFTX ( > 300 - 3000eV)
X (>3000eV)
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NAME OF SYNCHROTRON LIGHT SOURCE _A:...:;D:..:V.:..:AN~C:.::E=-D-=L..:..;IG=.H:..;,.T-:S:..:.o..:..;UR..:.:Cc:;.E _

LOCATION LAWRENCE BERKELEY LABORATORY, BERKELEY, CA 94720 USA

PERSON IN CHARGE _---"'JA..;.;Y--:.;..N.:....:.;MA:...:;R..:.;.X'-- DATE : JUNE 20, 1989 •

DATA SUPPLIED BY ARTHUR L. ROBINSON

HISTORY AND STATUS (SEE NOTE 1 BELOW) INSERTION DEVICES (SEE NOTE 3 BELOW)

Ec = 3.1 kev
169 - 2500
52 - 1900

**Photon energy (eV)
5.4 - 1100

3.9
5.0

Period(cm)
8.0

13.6

*Status Bm
PLANNED 1.33
P[AIDfED--o:-B'2"
PLANNEDll:"5S"
PLANNED 2.07

Device
U

-U-
-U-
-W-

-*-- ~
Peak Field First, Third, and Fifth Harmonics

U: undulator, SCW: superconducting wiggler
MPW/U : wiggler or undulator mode available
EMPW: elliptically polarized source

_.=....:.... .hrslday. _

TYPEOF SOURCE RING: STORAGE RING X • SYNCHROTRON
CONSTRUCTION STARTED (date) -70C~T:-:0;:<B.=.ER~I:-:9-'::8!...7 _
FIRST BEAM. or GOAL (date) APRIL 1993
TOTAL COST OF FACILITY(Cons::-:ti:""::r:"u"=c""b~0:-:n4)""'-i$...9m9-.Sl:"""":m"',TI"'11"'o'-::n"---
TOTAL MACHINE STAFF (now) NA
ANN. OPERAT. BUDGET -NmAr------.(CWT.lili~ou~t~~~17ar~I~~)

ANN. OPERATING TIME NA h
OPERATION TIME OFRIN""G"'":----'-""-----------

USER EXPERIMENT NA hrs dedicated. hrs parasitic
MACHINE STUDY -"NTA-- --- hrs

p~m~OPERATION 24 days/week

STORAGE RINGS PARAMETERS

Typical Electron/Positron Beam Characteristics for User Experiment
X

X
X

x
X

X

PRT proposals for the initial experimental
facilities are due August IS, 1989. Proposals
are expected in all the checked exper imental
areas.

Eleven straight sections will be available for
insertion devices.

Participating Research Teams will help provide
beam lines and experimental facilities.

(4)

(3)

(2)

Other Relevant Parameters, Recent Improvements, etc.
(1) Initial operations for users are planned to

begin in April 1993.

EXPERIMENTAL ACTIVITIES (SEE NOTES 2, 4 BELOW)

No. USER GROUPS. in house outs ide
TOTAL RESEARCH STAFF. in house outsl,.......,de-----
ANN . RESEARCH BUDGET,in house (WIthout ~I.)
ANNUAL RESEARCH TIME ------- h
ACTIVE PROPOSALS (total)

SOLIDSTATEPHYSICSIMATERIAL SCIENCE
BIOLOGYIBIOCHEMISTRY
CHEMISTRY/ATOMAND MOLECULARPHYS__--"- _
MEDICINE
TECHNOLOGYIINDUSTRIAL USE
EARTHISPACE SCIENCE

OTHERS (SURFACE SCIENCE)

400

1.9

to storage r,ng)

499. 654
,.--,....-;;,.--_at_--,-,..,.-_mA

1.9 at rnA
at GeV

--'4""0"0-at GeV

MULT!~~NCH FE~~UtlCH III

TRIPLE-BEND ACHROMAT
ELECTRON ELECTRON-
-1-.5-- 1:"5
250 1 to 8 ==

.IN CONST__• TOTAL POSSIBLE~

LATIICE NAME
ELECTRON ORPOSITRON
ENERGY (GeV) *
NUMBEROFBUNCHES
INITIAL CURRENT (rnA)
AVERAGECURRENT (rnA) FORUS~~ ~ 7 .6/BUNCH ==
LIFETIME (hrs) at average rnA 6 6
EMITIANCE (nmrad) Hor <'-1-0-- ~

Ver -<-1-- -<-1-- ---

BUNCHDURATION (nsec) + 0.028 ~--

*The harmon i c number is 328. ** Half-life. +--:;;-
Beam Lines (SEE NOTE 2 BELOW)

MAIN PORTS : IN OP

General Ring Parameters
TYPE OF INJECTOR LINAC + SYNCHROTRON
INJECTION CYCLE (Hz) 1
INJECTION ENERGY (GeV...)......-'1=---"1-.9"---'(-=m"'"ar.tc::'th'-::e""d-r::--::-= = .,,-;= .,..,
ORBITALPERIOD(nsec) 656.4
BENDINGRADIUS(m) - ....4-..8""'9.-------------
RF ACCELERATION FREQU ENCY(MHz)
MAXIMUM ENERGY ACHIEVED(GeV)
MAXIMUM ENERGY PLANNED(GeV)
BEST BEAM CURRENT ACHIEVED(rnA)
BEST BEAM CURRENT PLANNED (rnA)

EXPERIMENTAL STATION
TYPE

IRIVISIBLE «6 eV)
UVNUV (6 ·300 eV)
SOFT X ( > 300· 3000eV)
X (>3000eV)

INOP IN CONST PLANNED
X
x
x
x
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June 15, 1989

Advanced Photon Source
Argonne, Illinois, USA

NAME OF SYNCHROTRON LIGHT SOURCE
LOCATION Argonne National Laboratory,

PERSON IN CHARGE David E. Moncton DATE:--.;;c.:::...:.;=--;::,,;,....:.:.:.::.;:.::.:.:.:....______________ __...:..:.c:.:.....::..:.,.,:....:;;.~ _

DATA SUPPLIED BY Lee C. Teng--------''------------------------------

HISTORY AND STATUS INSERTION DEVICES

Device Status Bm Poles Period(cm) Photon energy (eV)
U Plan 0.77 156 3.3 3,500

----u- 'PIiil 1J."lir Z"!"b 2.3 13,500
"1I PIan ~ -----sb 6.0 4,000
----u- 'PIiil "U':"ZT ~ 13.6 500

W Plan I:O -W 15.0 32,600
W Plan 0.3 20 25.0 9.800

_____hrslday, _
U: undulator, SCVV: supercondueting wiggler
MPW/U: wiggler or undulator mode available
EMPW: elliptically polarized source

STORAGE RINGS PARAMETERS

Typical Electron/Positron Beam Characteristics for User Experiment

EXPERIMENTAL ACTIVITIES

No. USER GROUPS, in house outside
TOTAL RESEARCH STAFF, in house outs'-I'""'a-e----
ANN. RESEARCH BUDGET,in house (wlthout sal.)
ANNUAL RESEARCH TIME h
ACTIVE PROPOSALS (total)

SOLIDSTATEPHYSICs/MATERIALSCIENCE
BIOLOGY/BIOCHEMISTRY
CHEMISTRY/ATOMAND MOLECULARPHYS
MEDICINE -------

TECHNOLOGY/INDUSTRIAL USE
EARTHISPACE SCIENCE
OTHERS

7

100

351.93
at mA

--:8"...."""O,...-at---:"C=--mA

at GeV
---:3::-:0=-=o,-----at GeV

General Ring Parameters
TYPEOF INJECTOR Linac+ Accumulator + Synchrotron
INJECTION CYCLE (Hz) 2.0
INJECTION ENERGY (GeV;;)----..;;7;.:..i<"0---------

ORBITALPERIOD(nsec) 3682.5
BENDINGRADIUS(m) ---;:..:.:3i'ii8:"'-.~96.".----------

RFACCELERATION FREQUENCY(MHz)
MAXIMUM ENERGY ACHIEVED(GeV)
MAXIMUM ENERGY PLANNED(GeV)
BEST BEAM CURRENT ACHIEVED(mA)
BEST BEAM CURRENT PLANNED(mA)

LATTICE NAME
ELECTRON ORPOSITRON
ENERGY (GeV)
NUMBEROF BUNCHES
INITIAL CURRENT (mA)
AVERAGECURRENT (mA) FORUSER
LIFETIME(hrs) at 100 mA
EMITTANCE(nmrad) Hor

Ver
BUNCHDURATION (nsec)

--5:l.llO....
>10

--8-

~

--O..!ll.-

II III

Other Relevant Parameters, Recent Improvements, etc.

Beam Lines

MAIN PORTS: IN OP ,IN CONST__, TOTAL POSSIBLE~

EXPERIMENTAL STATION
TYPE

IRNISIBLE«6 eV)
UVNUV (6 - 300 eV)
SOFTX ( > 300 - 3000eV)
X (>3000eV)

INOP IN CONST PLANNED
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DATE: 13.07.89

NAME OF SYNCHROTRON LIGHT SOURCE _VE.:..=::P:..:P_-~3 _

LOCATION Institute of Nuclear Physics, Novos i b i r s k

PERSON IN CHARGE Kulipanov G. N. (concerning SR works)

DATA SUPPLIED BY Pindyurin V.F.

HISTORY AND STATUS INSERTION DEVICES

U: undulator, sew: supercondueting w iggler
MPW/U: w iggler o r undulator mode ava ilable
EMPW: elliptically polarized source

Device
TYPEOF SOURCERING: STORAGERING_Y_, SYNCHROTRON __wi~
CONSTRUCTIONSTARTED (date) 1969
FIRST BEAM, or GOAL (date) -:1;-,9..7""0<----------- ~
TOTAL COSTOF FACILITY --
TOTAL MACHINE STAFF(now) 50
ANN. OPERAT. BUDGET -J..>L.-----7(W..,.,..."l thL o::""Ou"'""t":"sa':ll-=-ar::""le=s)
ANN . OPERATING TIME h
OPERATION TIME OF RING:
USEREXPERIMENT 48per weekhrs dedicated,96 per v.eeIIrs parasitic
MACHINE STUDY 24 per week hrs
TYPICAL OPERATION 24 hrsfday, 7 daysfweek

Status Bm Poles

i...IL..QP. --L .a.;

in op. 0.51 68

Period(cm) Photon ene rgy (eV)

)000-30000

10 1.8-5.2

STORAGE RINGS PARAMETERS

Typical Electron/Positron Beam Characteristics for User Experiment

96

EXPERIMENTAL ACTIVITIES
both 96

No. USERGROUPS, in house 4't~e

TOTAL RESEARCH STAFF, in ho-u-se---- out~si·de-----

ANN. RESEARCH BUDGET, in house (Without sal.)
ANNUAL RESEARCH TIME h
ACTIVE PROPOSALS (tota l)

SOLID STATE PHYSICS/MATERIAL SCIENCE
BIOLOGY/BIOCHEMISTRY
CHEMISTRY/ATOM AND MOLECULAR PHYS
MEDIC INE -------

TECHNOLOGYIINDUSTRIAL USE
EARTHISPACESCIENCE
OTHERS

250

2

72~ and

General Ring Parameters
TYPE OF INJECTOR Synchrotron
INJECTION CYCLE(Hz) 1
INJECTION ENERGY(GeVl<"):"-'O".-';3~5----------

ORBITAL PERIOD(nsec) 250
BENDING RADIUS(m) ---;;6""•..:::1""'5-----------
RFACCELERATION FREQUENCY(MHz)
MAXIMUM ENERGYACHIEVED(GeV)
MAXIMUM ENERGY PLANNED (GeV)
BEST BEAM CURRENTACHIEVED (rnA)
BESTBEAM CURRENTPLANNED (rnA)

III
LATTICENAME
ELECTRON OR POSITRON
ENERGY(GeV)
NUMBER OF BUNCHES
INITIAL CURRENT(rnA)
AVERAGE CURRENT(mA) FOR USER
LIFETIME (hrs) at ~ 50 rnA
EMITTANCE (nmrad Hor

Ver
BUNCH DURATION (nsec)

Other Relevant Parameters, Recent Improvements, etc.

Beam Lines

7

IN OP IN CONST PLANNED

(PEL)

MAIN PORTS: IN OP __8_ , IN CONST---l...-, TOTAL POSSIBLE_

EXPERIM ENTA L STATION
TYPE

IRIVISIBLE«6 eV)
UVNUV (6 - 300 eV)
SOFTX ( > 300 - 3000eV)
X (>3000eV)
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DATE: 13.07.89

NAME OF SYNCHROTRON LIGHT SOURCE __VEP...........P-=-:::o:4...M _

LOCATION Institute of Nuclear Physics, Novosibirsk

PERSON IN CHARGE KUlipanov G.N. (concerning SR works)
DATA SUPPLIED BY _P_i_nd--'yur"--_i_n_V_._F_. _

HISTORY AND STATUS INSERTION DEVICES

Device Status arn Poles Period(cm) Photon energy (eV)

_____hrs/day, _
U: undulator, SON: superconducting wiggler
MPW/U: wiggler or undulator mode available
EMPW: elliptically polarized source

STORAGE RINGS PARAMETERS

Typical Electron/Positron Beam Characteristics for User Experiment

EXPERIMENTAL ACTIVITIES

No. USER GROUPS, in house outside
TOTAL RESEARCH STAFF,in house outs""i-:Tde-:-----
ANN. RESEARCH BUDGET, in house (without sal.)
ANNUAL RESEARCH TIME ------- h
ACTIVE PROPOSALS (total)

SOLID STATEPHYSICS/MATERIALSCIENCE
BIOLOGY/BIOCHEMISTRY
CHEMISTRY/ATOM AND MOLECULAR PHYS
MEDICINE -------

TECHNOLOGY/INDUSTRIAL USE
EARTH/SPACE SCIENCE
OTHERS

5.5

VEPP-3

at rnA
-"6--at----mA

_....,....".__at GeV
40 at GeV

180 (<1=222)

General Ring Parameters
TYPEOF INJECTOR ;::.s.;:.t:=.o:=.ra=g..::ec.....=r-=i"'Dg=--=..:=..;'---L.- _
INJECTIONCYCLE (Hz)
INJECTIONENERGY (GeV) -::-1~.8=-"'-5 _
ORBITAL PERIOD(nsec) ~1....2""0,,,,0,-- _
BENDING RADIUS(m) 33
RFACCELERATIONFRE'7'Q;fuT;E!';:N;rc'Vy7i(M:'-H"z::;)-:-=-'--=~-----

MAXIMUM ENERGY ACHIEVED(GeV)
MAXIMUM ENERGYPLANNED (GeV)
BEST BEAM CURRENT ACHIEVED (rnA)
BEST BEAM CURRENT PLANNED (rnA)

II III
LATIICE NAME
ELECTRON OR POSITRON
ENERGY (GeV)
NUMBER OF BUNCHES
INITIAL CURRENT (rnA)
AVERAGE CURRENT (rnA) FORUSER
LIFETIME(hrs) at rnA
EMITIANCE (nmrad) Hor

Ver
BUNCH DURATION (nsec)

Other Relevant Parameters. Recent Improvements. etc.

Beam Lines

MAIN PORTS: IN OP ,IN CONST , TOTAL POSSIBLE

EXPERIMENTALSTATION
TYPE

IRNISIBLE «6 eV)
UVNUV (6 - 300 eV)
SOFTX ( > 300 - 3000eV)
X (>3000eV)

IN OP IN CONST PLANNED

10
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NAME OF SYNCHROTRON LIGHT SOURCE Siberia-2__-==0..=::......",'-- _

LOCATION Kurchatov Institute, Moscow

PERSON IN CHARGE Korchuganov V .N. (Novosibirsk) ,RybakovB. V.(Ma3a:1N)DATE: --<1...3""-....0.....7......""8"""9 _

DATA SUPPLIED BY --=P-=in=d.....YUr=.::ul=·=---=V-=.-=.F..:.. _

HISTORY AND STATUS INSERTION DEVICES

Period(cm) Photon energy (eV)

32 50000
11 _ ...3...0...0",,0 _

U: undulator, SON : supercondueting wiggler
MPW/U: wiggler or undulator mode available
EMPW: elliptically polarized source

STORAGE RINGS PARAMETERS

General Ring Parameters
TYPEOFINJECTOR booster storage ring "Siberia-l"
INJECTION CYCLE (Hz) Q. 5

INJECTION ENERGY (GeV~r~':.~0~.~4~5~0~-=--=--=--=--=--=--=--=--=--=--=--=--=--=--=--=--=--=-~-=
ORBITALPERIOD(osec) 414
BENDINGRADIUS(m) 4c-.--;:9;-::0;-;5~an=--:d,--:,1-::9-.--;:6-::2-------

RFACCELERATION FREQUENCY(MHz) 181.14 (9=75)
MAXIMUM ENERGY ACHIEVED(GeV) at rnA
MAXIMUM ENERGY PLANNED(GeV) 2.5 at 100DOO mA
BEST BEAM CURRENT ACHIEVED(rnA) at GeV
BEST BEAM CURRENT PLANNED(rnA) 100 gindeat 2.5 GeV

)OO-multibunch
Typical Electron/Positron Beam Characteristics for User Experiment

EXPERIMENTAL ACTIVITIES

No. USER GROUPS, in house outside
TOTAL RESEARCH STAFF, in house outc:'sl"":Jde=------
ANN . RESEARCH BUDGET, in house (Wlthout sal.)
ANNUAL RESEARCH TIME h
ACTIVE PROPOSALS (total)

SOLIDSTATEPHYSICs/MATERIALSCIENCE
BIOLOGYIBIOCHEMISTRY
CHEMISTRY/ATOM AND MOLECULARPHYS
MEDICINE -------

TECHNOLOGY/INDUSTRIAL USE
EARTHISPACE SCIENCE
OTHERS

LATIICE NAME
ELECTRON OR POSITRON
ENERGY (GeV)
NUMBEROF BUNCHES
INITIAL CURRENT (rnA)
AVERAGECURRENT (rnA) FOR USER

LIFETIME (hrs) at 1f s ;ngl£t ---l.O...-
EMITIANCE (nmra Hor unch-1..6......5...

Ver --l..-1..
BUNCHDURATION (nsec) ~

II III
~n _

Other Relevant Parameters, Recent Improvements, etc.

Beam Lines

IN CONST PLANNEDINOP

MAIN PORTS : IN OP __, IN CONST__, TOTAL POSSIBLE ...l9..

EXPERIMENTAL STATION
TYPE

IRIVISIBLE «6 eV)
UVNUV (6 - 300 eV)
SOFTX ( > 300 - 3000eV)
X (>3000eV)
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August 1989

NAME OF SYNCHROTRON SYNCHROPHASOTRON--------------------------------
INSTITUTION Joint Institute for Nuclear Research

LOCATION Dubna, USSR

PERSON IN CHARGE A. M. Baldin DATE:--------------------- ------:;=---------
DATA SUPPLIED BY I. B. Issinskiy

HISTORY AND STATUS ACCELERATOR PERFORMANCE

Maximum
achieved

10

300

4.10 12

4.10- 1 1

Normal
(or Goal)

0.65 - 9.2

0.12 - 0.1
0.6

ENERGY (GeV)
RESOLUTION M/E (%)
REPET. RATE(pulse/s)
PULSE WIDTH AT PEAK E
INTERNALBEAM (part/pulse) ----,'-'--=""-,...,....__

(part/s)
EMITIANCE* AT PEAK E

J 957

ACCELERATOR PARAMETERS

CONSTRUCTION STARTED (date) ) 952
FIRST BEAM OBTAINED, or GOAL7:(dT:a"'t"""e) -"-"M....,.-r-c-h-------

TOTAL COSTOF FACILITY ""'~3~6'-:ctlM..RJ...lhu..J s _
TOTAL ACCELERATOR STAFF (now) ) 60
ANN. OPERAT.BUDGET 1.4 MR-u-b-J-s.........I.l.L--T.(w'"'I"thi:""o::-:u"'"'tc::s-='alr:a""'n-='es"')
ANN. OPERATINGTIME _1.....2..1.0W..lO h

Other inform.No. of beamsMomentum rangeParticle

SECONDARY BEAMSprotons
9.2

m; TUNNEL SECT. (W x H)-----

General
ACCELERATED PARTICLES __~w.w...\Lll"---- ----:~

ENERGY GeV
RING DIA·M·.--6-6-.-2---""'''''.......,,,....,,,.--,....-;--'';-h''----- m

Injector
TYPE Alvarez linac
OUTPUT(max) 50 mAat 20
EMITIANCE* 7
INJECTIONPERIOD 400 I'S, or 'V 100
INFLECTOR TYPE elec trosta tic

MeV
nmm-mrad

turns
}.!

2
2
2

no
separated

6.2 m
Other Relevant Parameters, Recent Improvements, etc.

9.3
7

EXPERIMENTAL FACILITY

TOTAL EXPE RIMENTAL AREAS ---;:;::-"i'V'1""TA"""n.""",,,,1.::...0.::...,0.::...0.::...0:..,,--__m2

No. INTERNALTARGETS_....;l=--_No. EXT.TARGETS__-=3 _
No. SEPARATED BEAMS
No. BEAMS SERVED AT SAAAM..E~TTiI"M"'E----,5---------

TOTAL POWERUSED(AVERAGE) FORRESEARCH MW
No. USER GROUPS, in house 12 outsid"T"e--""'----
TOTAL RESEARCH STAFF, in house 220 outside
ANN. RESEARCH BUDGET, in house 3 MRubls -r-r-t-rrr-t-t-r-t-rr-r

ANNUAL RESEARCH TIME .J...,-.Lllil.-__

Magnet System
FOCUSING TYPE weak FIELDINDEX n = 0.67
FOCUSING ORDER
BETATRONFREQ. VH 0.626 Vv 0.892
No. MAGNETS 4 LENGTH(ea) 43.9 m
BENDING FIELDat In] 0.0116 T; at max 1.2 T
No. QUADS LENGTH(ea) m
GRAD. at in]. Tim; atmax Tim
No. SHORTSTRAIGHTSECT LENGTH m
No. LONG STRAIGHTSECT 4 LENGTH 8 m
RISE TIME 3 s; FLAT-TOPTIME 0.6 s
POWERINPUT PEAK 7.2 MW; MEAN MW

Acceleration System
No. CAVITIES 1 LENGTH(ea)
HARMONIC NUMBER -r--__-=2----::-::- "",,_....=
RFRANGE 0.586 to 2.87 MHz
ENERGY GAIN 2.4 KeVlturn
RADIATION LOSS KeViturn
RF POWERINPUT""P""EA"K.,--------,;9"0---kuW."...;"'M"'EAA..N-----,,3"0- kW

stainless steel
400 x 2000
3.10'7

Vacuum System
MATERIALOFVAC.CHAMBER --rm,-::;--.".."""'r--------==
APERTURE OF VAC. CHAMBER _~,......,..,,-=-.---_------.mm
AVERAGE PRESSURE torr

0.6
1,500

Extraction System
TYPE i) slow resonance 2/3

ii) fast resonance 2/3
iii)

LENGTHOF"S"'P"'IL'L---,.,I)----;::O-.::-l----..,t;:o:----;::--;----..,I'~S

til 800 to ps
iii) to----''-'-'''''''-'''----'IlS

*Emittance =Area x !3rat 90% of current (for p-machines)
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'\u~ \Is t 19R9Yu. Bez nog ikh

V. Monch i ns k iv

LU- 20

Svnchr opha so t r on of t he Join t Institu t e fo r Nuclear Resea rc h

Dubna , USSR

NAME OF L1NAC

INJECTOR FOR

LOCATION

PERSON IN CHARGE __~~=~~ DATE : __==~~ _
DATA SUPPLIED BY __----'-.:.......:.:c:..:.:..:::..:..:..::.:=.:.:.=..:...- _

HISTORY AND STATUS ACCELERATOR PERFORMANCE

Normal Ma ximum
(or Goal) achieved

20(r), 'i MeV/ n (nucl ei )
+0 . 15% wi th d ebu~n~c ~he~r~ _

50 Cn)
5 (nuclei) nm m-mrad

OUTPUT ENERGY (MeV)
ENERGY SPREAD MJE (%)
CURRENT (mA)
EMlnANCE* 7 ( 0 )

196 5
1974

CONSTRUCTION STARTED (date)
FIRST BEAM OBTAINED, or GOALT.(dT:a7te=-<}---7c~'--------

TOTAL COST OF FACILITY
TOTAL ACCELERATOR STAF"iFF"('=n"'ow::-:t""}----,1-;;8----------

ANN . OPERAT. BUDGET (Without salaries)
ANN. OPERATING TIME ---4'"'5'"'0"'0,.------ h

ACCELERATOR PARAMETERS Other Relevant Parameters, Recent Improvements, etc.

Physical Dimensions
TOTAL LENGTH 14.5 m; No. TANKS 1
TANK DIAM. 1.4 m; No. DRIFTTUB''"E'S--~58;;------
DRIFTTUBE LENGTHS 50 mm t o 320 rom
DRIFTTUBE DIAMETERS 135 mm t o 90 rom
GAP/CELL LENGTH ""0'::'. ;;.;25;-::.=-.::..::.......:...:....::.::.::.--------

APERTURE DIAM. 17 mmto 25 mm

40 KeV
nmm-mrad---------------

Ion Source
TYPE Duopla sma t r on , La se r , EBIS , n t
OUTPUT 300 ( p) mAat
EMlnANCE*

Injector
TYPE Pulse Tr an sf or mer
OUTPUT 150 (p ) mAat
EMlnANCE* 5.0

Bunchers
TYPE One - gap Bunc her
MODULATION 20 KeV, DRIFT/ 12 00 mm at 144 . 5 MHz

---KeV, DRIFTI---mm at---MHz
::==::KeV, DRIFTI---mm at---MHz

144 .5 MHz
40000

_____---:1:.;.:..;4:..;.MeV/m

0 .008
500

% (RF);
--"-'-"""----I'S (RF); ----"'-'-"'-"'''---

10
150

Focusing System
No. QUADS 58 TYPE maenet ic ORDER F()D()
GRADIENTS 50 to 8 T/m
OTHER

Vacuum System
MATERIAL CHAMBER s t eel
AVERAGE PRESSURE 6 . 10 torr

*Emittance = Area x jlr at 90% current
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August 1989

NAME OF HEAVY ION ACCELERATOR SYNCHROPHASOTRON
_----::..:..:.:.::=::.:..:..::.:..::.::~=---------------------

INSTITUTION Joint Institute for Nuclear Research

LOCATION Dubna, USSR

PERSON IN CHARGE __---=.A;.:.....:M:.:..:........::B.::.a::.:ld:..:i:;;n:...- DATE: __-'-===-"'-'-"'""- _

DATA SUPPLIED BY 1. B. Issinskiy

3 J0 7

Beam
(PART/ PULSE)

J 10 1 2

0,2 - 4,2 + O.J

ACCELERATOR PERFORMANCE
Particle Energy(GeV/n) Resolution AElE(%)

D
D1'
~

.-l.L
_C__
_0__
_ F__

~

(without salaroes)
2 ,800 h

160

1952
March 1957

CONSTRUCTION STARTED(date)
FIRST BEAM OBTAINED, or GOAL'(dT"a""7t e-"),.-=-"-=-"-- - - "..,,...- - - -
TOTAL COST OF FACILITY 36 MRubls
TOTAL ACCELERATOR STAF"'F"('="n-='ow":"-)==-==-----:--;-::--------
ANN. OPERAT. BUDGET 1.4 MRubls
ANN. OPERATINGTIME --':o..>.:::.='-- _

HISTORY AND STATUS

ACCELERATOR PARAMETERS

5
5

Maximum
achieved

300

Normal
(or Goal)

o J 2 0
06 5

REPT. RATE(pulse/s)
PULSE WIDTH AT PEAK E
EMITIANCE* AT PEAK E

D, Dt, He, C, 0, F, Mg
4,2

m; TUNNEL SECT. (W x H)-----

General
ACCELE RATE D PARTICLES _--"-'-"'-'--'---'-"'.J......:"-'---"-'--=-'---'::!Q-_-==
ENERG Y ;c;;-_----;-;-;;-_-::-:-;O;""nF;-,.-,,.,,,.-mr=.........:c..:..-"----__Gev/n
RING DIAM. 66.2 m

3 - 60
SECONDARY BEAMS

Other inform.No. of beamsMomentum range

3T

Particle

EXPERIMENTAL FACILITY

Other Relevant Parameters, Recent Improvements, etc.

TOTAL EXPERIMENTALAREAS _ .........---';l¥.O"'OUJO~0t="""~ ml
No. INTERNALTARGETS J No. EX'(TARGETS
No. SEPARATED BEAMS ---'---
No. BEAMS SERVED AT SAME TIME 5
TOTAL POWERUSED(AVERAGE) FO"'R....R"'E"'SE""A"R"C,f;H.-----,,9~. 3,----;M........,W
No. USER GROUPS, in house 12 outside 7
TOTAL RESEARCH STAFF, in house 220 outsidre:--74"O- - -
ANN. RESEARCH BUDGET, in house 3 MRubls (without sal.)
ANNUAL RESEARCH TIME 2-'-,5_0_0 h

m
T
m

T/m
m

8 m
s

MW

m

0.892
43.9
1.2

0.6
1,500

to 2.84
2.4

kW;MEAN_~3~0 _

LENGTH(ea) 6;:..."'1'-- _

stainless steel
400 x 2000
3.10 i

weak

Magnet System
FOCUSING TYPE
FOCUSING ORDER
BETATRONFREQ. YH 0.626 Yv__-:=-::-=-::--=----__c:-
No. MAGNETS 4 LENGTH(ea)
BENDING FIELD"":a7t-r:in""j.--::'0-.0"'1'"'1'"'6:- T; at m-=-a"'x-7"-.;,.::...---
No. QUADS LENGTH(ea)
GRAD.atinj. T/m;atmax---------"T.
No. SHORTSTRAIGHTSECT. LENGTH
No. LONG STRAIGHTSECT. 4 LENGTH------::,....--
RISE TIME 3 s; FLAT-TOPTIME 0.6
POWERINPUT PEAK 7.2 MW; MEAN _-..::6 _

Acceleration System
No. CAVITIES 1

HARMON ICNUMBER _:-::-:-::-=-2----:-:-- --:----:-.,-_---;;-.....-=
RFRANGE 0.297 MHz
ENERGY GAIN KeV/turn
RFPOWERINPU"T"P"'E"'A"K.-----:-90::---i:Ti""";;;:-;"'-=-~::-- kW

Vacuum System
MATERIAL OF VAC.CHAMBER
APERTURE OF VAC. CHAMBER --"'-"'~===,,=:==-------

AVERAGE PRESSURE

Extraction System
TYPE i) slow resonance 2/3

ii) fast resonance 2/3
iii)

LENGTHOF SPIL,-cL---"i"")---.."O-...,-l----t,..,o--..,,-..,----!'-,s

ii) 800 to us
iii) to----e::..:..:...::...:.---!'s

*Emittance =Area x llrat 90% of current
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Sep t embe r , 19B9

NAME OF ELECTRON LINEAR ACCELERATOR 2 GeV El ec t ron L i nac
-----=-="-'-.==-:..;=-"~==-------------------

INSTITUTION I nstitu te o f Phy s i cs and Technology

LOCATION Kha r k ov 310108 , USSR

PERSON IN CHARGE V. Bol dyshev DATE :_--'-;........::..:..::..:cc.=..::O::.;.._______________ _-==="-'->.~"'_"_ _
DATA SUPPLIED BY A. Dovbnya , Ju . Tur , V . Vi shnvako v

HISTORY AND STATUS ACCELERATOR PERFORMANCE

8/ 20

0 . 15

1.5
50 /100

M aximum
achieved

1. 87

1.5
50

5

0 .013
1

10. 0

Normal
(or Goal)

2
Electrons
ENERGY (GeV)
ENERGYGAIN (MeVlm)
RESOLUTIONAElE (%)
REPEl. RATE(pulse/s)
PULSE WIDTH (ps)
DUTY FACTOR.macroscopic (%)
BEAM CURRENT (pA)
BEAM EMIITANCE (nrnm-rnrad)

80

195 8
19 64

CONSTRUCTION STARTED (date)
FIRST BEAM OBTAINED. or GOALT.(d:r:a:O-te::-<),--~'-2'~------
TOTAL COSTOF FACILITY
TOTAL ACCELERATOR STAl'1FF""l('=n=ow::-:t""")-----;;~------

ANN. OPERAT. BUDGET (without salaries)
ANN. OPERATINGTIME --------;-42"'0;:-:0~ h

ACCELERATOR PARAMETERS

8
1. 2

1.5
50 /1 00

Other inform.

0 . 5

_____ 0 .014 /0.028
0 . 02

No. of beamsMomentum rangeParticle

SECONDARY BEAMS

Positrons
ENERGY (GeV)
ENERGYGAIN (MeV/m)
RESOLUTIONAElE (%)
REPEl. RATE(pulse/s)
PULSE WIDTH (ps)
DUTY FACTOR.macroscopic (%)
BEAM CURRENT (pA)
BEAM EMIITANCE (nrnrn-mrad)

1

4.0

k l ys t ron amp l i fi er
MW/unlt

m
MW

mAat 20 .0
2 . 13

_--.....:~ P,s. 50 / 100

240
260 x 3 x 3

Acceleration System
No. SECTIONS 49 LENGTH(ea) 4 .3 m
FIELDMODE TI /2 FREQUENC'~Y-2;:-:7;:-:9:-=7,.::...".2--.....M-rr-Hz

GROUPVELOCITY 0.0470.02 c;PHASEVEL. c
WAVE TYPE TMol o FILLINGTIME 0 . 4 / 1.0 J.1S
SHUNT IMPEDANCE 49/5 . 4 MWm
AITENUATION 0.0785/0 . 168 Nplm
IRIS.APERTURE 30 /24 '\, 19 mm .TH ICKNESS mm
IRISSPACING 2 . 67 / 2. 67 mm
Q 10000/10000
POWER UNITS. No . 50 TYPE
POWER RATING 20
FEEDSPACING 4.8
RFPOWERINPUTPEAK 900 MW;MEAN 0 . 09 / 0 .9

Other Relevant Parameters, Recent Improvements, etc.

RESEARCH PROGRAMME

TOTAL EXPERIMENTALAREAS 800 m'
No. INTERNAL TARGETS 1 No. EXT. TARGETS
No. SEPARATEDBEAMS _--01.... _

No. BEAMS SERVED AT SAME TIM E 2
TOTAL POWER USED(AVERAGE) FO"'R"'R"'E7S~EA;-;R;:-:C=TH'---I-.-O---·M"W"
No. USER GROUPS.in house outSide
TOTAL RESEARCH STAFF.in house outsidI':e-----
ANN . RESEARCH BUDGET. in house (w ithout sal.)
ANN . RESEARCH TIME 52 00 h

sol en oi d, guad FODO

Cu , SS
30
5 x 10 7

Vacuum System
MATERIAL OF VAC.CHAMBER _ ....".,;-'--=-=- --==
APERTURE OF VAC. CHAMBER _~-=-=,.,.------______:mm
AVERAGE PRESSURE torr

Focusing System
TYPE. No. of LENSES and SPACING
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