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RESEARCH ACTIVITIES DURING DECEMBER 1977

James MacLachlan

The accelerator ran in December at 400 GeV with a 1.25-~sec flattop
and provided 2.44 X10 18 protons and 401 hours of beam time of the 553 hours
scheduled for high-energy physics. The 72% ratio of available to scheduled
beam is somewhat below average, but affer time had been taken out for a
couple of sessions of extraction-system repair, leak hunting near CO, and
finding a shorted Main-Ring transformer, the remaining operation was
generally quite satisfactory. The accelerator was put into a Christmas
standby for the 79-hour period from Friday, December 23, through Monday,
December 26. The resumption of running for high-energy physics was
reasonably smooth with good beam arriving about 2 shifts after startup. At
the end of the month, both the Booster and the Main Ring were running at
around their highest recorded intensities,

Considerable progress was made during the month in smoothing the
transition between high repetition-rate running during the night hours and
slower running on weekdays. Initially, there were severe problems with
extraction a few minutes after a major change in cycle time. The Main Ring
could be made to run well either at slow repetition rate or at fast repetition
rate, but seemingly not both. But, by adjusting the magnet cooling-water
temperature to keep the magnets at constant temperature rather than by
keeping the water at constant temperature, a 6° change in magnet temperature
was eliminated. The extraction difficulties appear to have been related in

some poorly understood way to this temperature difference. The day/night
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variation in cycle will apparently be a long-term feature of accelerator
operation, because negotiations for a new power contract have reached an
advanced stage with provisions that encourage reduced consumption of power
during the day. From the standpoint of protons accelerated and available
spill seconds, it would already appear that a daytime limit of 55 MW will be
workable. More difficult t’o assess are the effects on experiments, particu-
larly the efficiency of short periods of running for high-energy physics
sandwiched between successive daytime study periods. The relative value of
continuity of running and the close matching of high-energy physics running
to the power schedule is being carefully evaluated; the information from
expérimenters' hours reporting will be an important indication of the subtler

effects of the new power limits.
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FACILITY UTILIZATION SUMMARY -- DECEMBER 1977

I. Summary of Accelerator Operations

Hours
A. Accelerator use for physics research
Accelerator physics research 52.6
High energy physics research 400.7
Research during other use (16.3)
Subtotal 453.3
B. Other activities
Accelerator setup and tuning to experimental areas 14.0
Program interruption 27.1
Unscheduled interruption 170.6
Subtotal 214.7
C. Unmanned time 79.0%
Total 744.0
II. Summaries of High Energy Physics Research Use
# of Expts. Hours Results
A, Counter experiments 13 3167.8 1exp. completed
B. Bubble chamber experiments 1 337.3 103K 15'pictures
C. Emulsion experiments - - -
D. Special target experiments - - -
E. Test experiments 1 261.1 Tests complete
F. Engineering studies and tests - - -
G. Other beam use (2) 5.4 N1 and PW beam
15 3771.6 tUOng
III. Number of Protons Accelerated and Delivered @ 400 GeV (X 1018)
A. Beam accelerated in Main Ring 2.44
B. Beam delivered to experimental areas
Meson Area 0.36
Neutrino Area
Slow Spill 0.67
Fast Spill  1.19 1.86
Proton Area 0.08
2.30

Total

%
Christmas standby




MESON AREA
Associated Production #99
Total Cross Section #104
Inclusive K © #383

s
Multi~Muon #439

Particle Search #540

NEUTRINC AREA
Muon #203A
Neutrino #310

Di-Muon #444
Neutrino #482

15 v/H2 & Ne #546
DPI Tests

PROTON AREA
Photoproduction #87A

Di-Lepton #288

INTERNAL TARGET AREA
Proton Polarization #522
p-N Scattering #552

Hours for experiments

Hours for beam tuning

TOTAL HOURS FOR HIGH-ENERGY PHYSICS
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Beam

M6E
MIW
M4

M3

N1

NO

N1
NO
NO
N3

P1

PC

co
co

BEAM UTILIZATION BY

Hours

267.0
265.8
267.4
263.7

194.6

343.2

328.
351.
337.
261.

» W N

259.7

304.2

211.1
286
3766.2

5.4
3771.6
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EXPERIMENT -- DECEMBER 1977

Activities

+ -
data: Z and Y production with 70 GeV v and 70 GeV K using the Single Arm Spectrometer

data: complete; HZ’ DZ and nuclear total cross sections for n*, K*, p, and E at momenta up to 370 GeV/c
tuneup: beam tuning and trigger studies for inclusive K: production by K~

tuneup & data: beam tuning, counter timing, and rate studies followed by high mass dimuon production by
protons in magnetized Fe beam dump

tests: looking for delayed energy release from a target bombarded by neutrons

tests: rate studies of chambers and computer interface

data: prescaled single-u and multi-p data with an iron-scintillator calorimeter and toroidal muon
spectrometer

data: mass spectrum of dimuons produced by +225 GeV/c n measured with the cyclotron spectrometer
data: single-p and multi-p data using the Lab E calorimeter and muon spectrometer

data: 103K pictures in'the 15' chamber with 47% neon hydrogen mixture using the double plane EMI
tests: complete; tests of the y detector and ISIS

tests: trigger studies and equipment checkout for the production of high mass hadron states with the broad-
band photon beam

data: high mass dimuon data in a high rate configuration

data: recoil proton polarization in pp inclusive scattering at 100-400 GeV

data: p-p and p-D scattering using the superconducting recoil spectrometer
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FERMI ‘NATIONAL ACCELERATOR LABORATORY
MONTHLY OPERATIONS HISTORY
DECEMBER 1977

Int. Target i
Date Accelerator Areag T Proton Area TNeutrlno Area I Meson Area
Thurs 12/1 Accelerator Maintenance & Development ——— —
Fri. 12/2 Repairs: Main Ring vacuum, Extraction, Linac gas barrier
sat. 12/3 p~N Scattering | Di-Lepton 288 Di-Muon 444 (Nl1}Assoc. Prod. 99
. 12/4 Repairsxtractio 552 (pC) Neutrino 310 (M6E)
un . Photoprod.87A (NO) 0., 104 (MIW)
Mon. 12/5 (PE) Neutrino 482 Multi-u 439 (M2)
OFF (PW) (NO) Incl. KO 383 (Md4)
Tues.  12/6 15'V/H_sNe#546 |Part. S&h.540 (M3)
Accel. Studies (NO)
Wed. 12/7 n
/ erc:;\.rs.MRVacuum DPI Tests (N3}
uglies
Thurs, 12/8 ~1.8x10" ppp Proton Polariz,
Fri.  12/9 | @400 Gev 522
Sat. 12/10 (1.25 sec flattop)
Sun. 12/11
Mon. 12/12
Tues. 12/13
Wed. 12/14 Accel. Studies
Thurs., 12/15 _S.c.e_x_.rrU__l_ei_
/ ~1.7x10" “ppp
Fri. 12/16 | @400 GeV
Sat. 12/17
Sun. 12/18
~1.9x10" *ppp
Mon.
on 12/19 | 6400 Gev
Tues. 12/20
Tests for U203A(NL
Wed. 12/21 DPI Tests ‘ZINBL (l_)
Thurs. 12/22 {Interlock Tests and Accelerator Studies
Fri.(H) 12/23
Sat. 12/24 CHRISTMAS STANDBY PERIOD
Sun. 12/25
Mon. (H) 12/26
Accelerator Startup
Tues. 12/27 b-N Scattering Di—Mut?n 444(N1) | Water System
Wed. 12/28 552 OFF Neutrlr(xooialo Repairs
N
Thurs. 12/29 i
/ Di-Lepton 288 Ne\'ltrlno 482 (NO)
Fri. 12/30 Reprs:MR xXformer (PC) 15'V/H,&Ne #546
~2.2x107 *opp Photoprod. 87A N0)
Sat. 12/31 | @400 Gev (PE)

(1.25 sec flattoq) OFF (BW)
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Fermi National Accelerator Laboratory

Meson Area

Linac
Switchyard

Neutrino Area
Main Proton Area

Accelerator
Internal Area
Experiments in the Research Areas
JANUARY - MARCH 1978

internal Area Proton Area Neutrino Area Meson Area
PROTON POLARIZATION #522 PROTON EAST: MUON/HADRON BEAM: M1 BEAM:
p-N SCATTERING #552 PHOTOPRODUCTION #87A MUON #203A/#391 HADRON DISSOCIATION #272

PHOTOPRODUCTION #152B MUON #1448 PARTICLE SEARCH #490

PROTON CENTER: NEUTRINO BEAM: M2 BEAM:
DI-LEPTON #288 NEUTRINO #253 MULTI-MUON #439

NEUTRING #310
15-FT BUBBLE CHAMBER

M3 BEAM:
PARTICLE SEARCH #540

M4 BEAM:
INCLUSIVE Kg #383

M6 BEAM:
MULTIPARTICLE #110A
HADRON DISSOCIATION #396
INCLUSIVE SCATTERING #451
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SITUATION REPORT--JANUARY 1978

PAGE 1 PERMI NATIONAL ACCELERATOR LABORATORY PROSRAM PLANNING OFFICE
12 JaN 1978
EXPERIAENTAL PROGRAM SITUATION REPORT

THE EXPERIMENTAL PROGRAM SITUATION AT FERAILAB IS SUANARIZED BFLOW. THE EXPERIMEWTS AKE LISTED SEPARATED BY EXPERI-
MENTAL KREA DNDER CATEGORIES TNAT BEST DESCRIBEZ THEIR CIRCUASTANCE AS OF JANUARY 1, 1978. FOR EXPERIARKETS WHICH RAVE
BEEN COMPLETED OR HAVE RECEIYEL BEAM THERE LS INDICATION OF THE ANOUNT OF RUMNING TIAE OB EXPOSURE. THE BXPERI-
MENTAL AREA NAMES ARZ ABAREZVIATED AS FOLLOWS: MNESON AREA {MA), HEUTRINO AREM (HA), PROTOM AHEA {PA), INTEANAL TARGET
AREA (ITA).

TCTAL NUMBER OF APPROVED EXPERIMENTS - 276

AREA-BE

BEAN SPOKESPERSOX EXTENT OF ROUN TO DATE DATE COMPLET2D
M. EXPERIKEN1S THAT HAVE COBPLETED DATA TAKING (2D5):

(ONLY EXPERINENTS COMPLETED SINCE 1 JAK 1977 ARE LISTED BELOW)

=K1 POLARIZED SCATTERING 461 CHABBERLATN 1,900 HOURS 26 OCT 1977
TOTAL CRCSS SECTIOR #104 KICT4 2,650 HOURS 22 pEc 1977
HADRON JETS #2362 HOCKETT 1,700 HOURS 20 JoL 1977
o+ THCLUS IV E SCRTTZBIH WEISBERG 1,200 HOURS 13 AUS 1977
/" FORM PACTOR 456 STORK 1,450 HOURS 13 APR 1977
— HIGH ENERGY CHAMFEZLING & GIB50¥ 350 HOURS 30 arY 1977
-82 ormm INCLUSI?E NEUTRAL MESON(#350) KENNEY 900 HOURS 24 PEB 1977
Pt HADRON JETS 4395 SELOVE 1,15D HOURS 16 wov 1977
o’ . e INCLUSTVE Kzuﬁo GUSTAFSON 350 HOURS 5 JUL 1977
- LAABDA AAGNETIC G 4uso BUNCE 250 HOURS 22 AR 1977
LAHBDA POLARIELATION #4u1l PONDRON 400 HOURS 2 Jo0L 1977
NEUTRON-~NUCLEUS INZLA JONES 350 HOURS 18 APR 1977
2.0 K ZERO CHAEGE RADIUS #226 TELEGOI 1,200 BOURS 17 daR 1977
K ZERO CROSS SECTION #486 WINSTEIN 950 HOURS 17 HAR 1977
-6 INCLUSIYE SCATTERING #118a PRIEDHAN 2,550 HOURS 20 guL 1977
NA=NO-KCRE 15-F00T ANTI-NEUTBINO/H2 #31) DERRICK 231k PIX 13 AUG 1977
15-FOOT NEUTRINO/H2ENE #53% BALTAY 163K PIX 24 Aar 1977
ERULSION/NEUTRINO #536 A1y 2 STACKS 13 AUG 1977
-AUON/HADRON PARTICLE SEARCH 4369 KIBK 1,000 HOURS 13 206 1977
-15-FT PARTICLE SEARCH #3179 WOJCICKI 1,250 HOURS B JUN 1977
PA-PE PARTICLE SEARCH #325 CRONEN . 1,500 HOUBS 28 FEB 1977
~PC bI-HADRON B494 500D 1,950 HOURS 21 FEB 1977
-PR PHOTON SEARCH #95K cox 3,400 HOUES 17 ocr 1837
PROTON-PROTCH ELASTIC #1774 OREAR 2,400 HOURS 19 APR 1977
ITA-C-0 FROTON -NUCLEON SCATTERING #1968a OLSEN 900 HOURS 19 APR 1977
PROTON-BELIOA SCATTERING #289 MALARUD 1,050 HOURS 8 WOY 1977
PROTQN-PROTON POLARIZATION #313 NE. 650 HOURS 30 #AR 1977
PROTON-NUCLEON SCATTERING #3871 BALABUD 600 HOURS 30 ®AR 1977
WUCLEAR TRAGHENTS 442 TURKOT 1,200 HOURS 13 AUG 1977
Ersasiaen * wrex keorn
B. EXPERIMEWIS THAT ARE IW PROGRESS (27): EXTENT OF RUN TO DATE DATE OF RECENT RUN
BA-K2 BULTI-HOOK #6439 GRRELICX 700 RODRS 1 JAN 1978
PARTICLE SEARCH STEINBERG 300 HOURS 1 0cT 1977
~n3 PARTICLE sznca LONGO 500 HOURS 1 24K 1978
~nu INCLYSIVE K-SHOR XOBRAK 750 HOURS 1 9AM 1978
-6 SULTIPARTICLE #110k DIIEREM 1,000 AOURS 1 JuL 1977
HAOROM DISSCCIATIOR K396 GOULIANOS 1,200 HOURS 1R 1978
BACKWARD SCATTERING #290 BAXKER 950 HOUBS 1 JA% 1978
ASSOCIATED PRODUCTION #99 DIEBOLD 400 HOURS 1 JAR 1978
~OTHER NUCLEAR CHEAISTRY #8312 KADFBAN 159 BOABARDAZNTS 1 AN 1978
NA-NO-HORK 15-700T HEUTRINO/H2 D4Sk STEVENSON 162K PIX 1 APR 1976
15-2007 ANTI-NZUTRINO/H2ENES)80 KAPTANOY 273K PIX 12uL 1977
~NO~TRIPLET  REUTRINO #310 CLINE 3,350 ROyBS 1 JaN 1978
NEBUTRIND 4253 B0 300 HOURS 1 JaR 1978
NEUTRINO #482 BARISH 1,550 HOURS 1 048 1978
15~FOOT WIUTBINO/B2LNB #546 HOSON 274x PIX 1 Jan 1978
-BUON/HACRON TE5T BUON IRRAOIATIOR #501 LANDE 2 TARGETS EXPOSBO | JAK 1977
DI-HUON Ruiy SHITH 1,050 ROURS 1 JAN 1978
-15~F1 15-FQOT PI- - P 3 100 #83a RITAGAKI 11K PIX i aPR 1975
15-700T PI- ~ PENE 3 200 #89 PRETTER 4x PIX 13U 1975
15-700T 2I- - P @ 360 4384 LANNUTTL 20K EIX 1 APR 1976
-OTHER HONQPOLE #502 BARTLETT COSKIC RAY BUNNING 1.3UL 1977
NUCLEAR FRAGHENTS #4665 KAOPSAR & TARGETS EXPOSED ) JAW 1978
PA-PE PHOTOPBOLUCTION #87A Lee 3,650 HOURS 1 JAN 1978
PHOTOPROOUCTION #1528 HEGSCH 900 BOURS 1 AN 1978
-pC DI-LEPTON #288 LEDERBAH 5,050 RODRS 1 JAN 1978
1TA-C-0 PROTON POLARIZATION $522 OGREW 400 HOUBS 1 040 1378
P-N SCATTRRING #552 SAWHES 150 HOURS 1 3aK 1978
Araas eer avakeor s eaamarane P P YT T e Ty
€. BXPERINRNTS 1HAT MRE IN TBST STAGE (2) EXTENT OF RUN TO DATE DATE OF RECENT RUN
BA-BUON/HADRON BUOR #2034 KERTH 10 HOWES T IAN 1978
HUON #3971 KERTH
P TP T P PP PP PP arssasrrEree . arsvex ressavees
D. RYPERXBEWNTS BEING INSTALLED (3)¢ BXTENT OF APPROVAL
HA-B1 HADRON DISSOCIATION $272 TERBEL 600 HOURS
PARTICLE SEARCH #430 SANDUBISS TEST RUNKING
SA-HUOW/HAORCA HUON 448 o 100815 PARASITIC RUNNING
LY . xes T P PR TP P
E. EXPERINENTS TO BE SET UP RITHIN } YEAR {29): EXTENT OF APPROVAL
na-n2 XI~ZERD PEODUCTIO! HELLER 400 HOURS
LAHSDA BETA DECAY PONDRON 300 HOURS
~n3 PI-RU ATONS 4533 SCRWARTZ 500 HOURS
B3 INCLUSIVE SCATTERING #u51 BARTON 400 HOURS
NA-NQ-DICHROM  NEUTRXNC 4356 - BARISH 1,000 HOURS NOTE: THE ABILITY TO SET UP
-W0-WB HORN  15-POQT NEUTRING/D2 #3151k SHOW 100K PIK THESE EXPERIMENTS
15-FOOT WEUTRINO/D2 $227 ERGELNANY 100K FIX DURING THE NEXT YEAR
15-FOOT ANTI~WEOTRINO/D2 #390 CARNONY 300K PIX IS CONTINGENT ON THE
VEOTRINO 4531 RE4Y PARASITIC RUNRING AVAILABILITY OF FUNDS.
NEQTEINO #553 HAND PARASITIC RUNAIKG
15-FO0T & ZMOLSION/WEUTRINOKSEG ¥OYVeDIC PARASITIC BUNNING
-OTHEB QUARK #5049 LONGO PARASITIC PUBNING
EKOLSION/PI~ 8200 #4817 TAKAHESHI ERULSION EXPOSURE
ENOLSION/PI- 3 > OB = 200 503 oGATA EAULSIONW BXPOSURE
ENULSION/PI- & > OR = 200 ¢504 Daxe EMDLSION EXPOSORE
BAULSION/PI- 2300 #525 VILKES BRULSION EXPOSYRE
EAULSION/PI- 8300 1568 HEBERT EAULSION EXPOSURE
EHULSION/PI- 8300 #573 USHIDA 3 STACKS

EZHOLSION,PI- B 300 #57% WOLTER 3 STACKS
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ARZA-BEAN

PA-PE

-PC
-pw

seasanseaseRberan

ENULSION/PROTONS 499
EMOLSION/PROTONS 8400 #547
EAULSICH/PROTONS B 400 #57%
PHOTOPRODUCTION #4401
PHOTOPRODUCTION #516
CHARGED HYPERON #497

PIOK INCLUSIYE #258
DI-HUON #326

C-TEST #302

PARTICLE SEARCH #567
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(cont*p)

SPOKESPERSON

INAT

Jacquor

LORD

GORALRY

NASH

LACH

SHOCHET
SHOCHET
CESTER-REGGE
CESTER~REGGE

EXTEST OF APPROVAL

ENULSION EXPOSURE
ERULSION BXPOSURE

600 HOURS
1,000 HODRS
400 HOURS
800 HOURS
800 HOURS
400 HOURS
500 HOVES

12 JAF 1978

.
P. GTHER ABEROYED EXPERINENTS (10):

an-n1
-ne
NA-NO-CICHRON
-15~p7
-30~1¥
-0THER

PA-PE

.

PARTICLE SEBARCH #515

HADRON JETS #557

15-FOOT NEUTRINO/H26NE #3680
15-FOOT ANTI-NEUTRINO/H20MEN36B
15-200T & - P £ NE B 400 #291
30-INCH PI- - BI 2 B 300 #304
EMOLSIOM/PROTONS ® 500 #508
BMULSION/PROTONS 3 500 #52¢
PARTICLE SEABCHE $400
PHOTOPROQUCTION 1458

ROSEN

PETEE SON
BANN
VALKER
WOLT2E
VILKES
PROPLES
LEB

-
EXTENT OF APPHOVAL

800 HOURS
1,600 Hooss

BAULSIOM EXPOSDAZ

ESULSION EXPOSURE
400 HOOES

1,000 HOURS

e

[T

PENDING PROFOSALS

LYSLE

-2
-n6

WA-NO~OICHRON
-KO~RB HORN

~WEUTRINO
~HTION/RADRON

-18-p1

~30-1¥

PA-PC

-eR
ITd-C-0

34z

HAOROR JETS #246
DETRCTOR DEVELOPHENT
PROTOK POLABRIZATION

MULTIPARTICLE #523

NBUTRINO $355

15-POGT WEUTRINO/H2GHIZ 8489
15-FOOT MBITRINO/D26HIZ 521
15-FOQT ITINECTRINO/D26HIZE539
15-POOT ANTINEUTRINO/D26HITH54Z
15-FO0T ANTIREUTRIRO/H2ERIZ#SHY
15-P00T NEUTRINO/D2EHIZ #545
HEUTEIND 0572

PICR DISSOCIATION 318

HUOW ¥34B

15-FOGT P - P A > OR = 300 9208
15-FOQT PBAR ~ P 3 100 8526
15-FOQT PEAR ~ D B 100 #527
DETECTOR DEVELOPMENT €528
15-FOGT PI- - D @ 100£360 #538
30-IBCH BYBRID 9394

30-INCH PIEP ~ PCNE 2100 #504
30-INCH PBAR ~ D 3 200 #511
DETECTOR DEVELOPAENT #550
30-INCH 215K - P & 100 4558
30-IMCH BYBRID #565

J0-INCH HYBRID #570

CRARGEZD HYPERON #353

PORA FACTOR 1436

PARTICLE SEARCH 9537
PROTO¥-PROTON SCATTERING #5000
QUABK SEARCH #571

erersenes

SBLOVE
TUAK

YA
TURKEYICH
DEYLIN
CUTLS
DEIERBA
BARISH
NEZRICK
VAWDER YELDE
FRETIRR
CARR
KAPTAROY
SHOW
BEEDER
ASCOLY
RILSOH
TANIEARY
LANDER
LANDER
ROBERTS
PRETTER
RHITAORE
GULIANOY
FRIDRAW
ATAC
SHEPHARD
YAMAMOTO

erveseners

EXTENT OF REQUEST

1,500 HOURS
200 HOURS
100 KOURS
100 HOURS

800 HOURS
1,400 HOURS
4SO0K PIX
2008 IX
400K PIX
SO00K PIL
500k PIX
500R PI
6, 500 ROORS
400 HOURS
800 HOOBS

150K PIX
TEST RUNNING
2,250K PIX
3,000k plx
2,000K PIX
600 HOURS
800 HOURS
1,400 HOURS
1,000 HOUSS
300 HOUBS



