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Fig.1 SHELL structure
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[2.2] Choices for the SHELL systes.

77 with pininun extonsiens.

subroutine nemes: -:.-7% ;_. e
common block nemes: mexieuwm 7 cheracters.

Follewing extensions are allewsd. R-T. T~
- weoe of DO, BNDDO wen e
- wse of DO, WHILE ene S

- use of IMPLICIT NONE with patchy switch.
Following are NOT allowed.

- direct call of OPEM and CLOSE (encept inside of | - 4+ net call

the 1/0 package)
CODE MANAGEMENT: PATGHY —> CMT m Hiluwca ?
Following Patchy cesmends are allowd.

- use of PATCH, DECK structure.
- wee of TITEL, KEEP, SER.
- wee of ADD,REP,DEL in correction set.

Follweing are met allowd.

« use of PATCH switches, i.o.,
+SELF, xxxxx.
s=b
+SELF

with exception. Allewed PATCHY switches are
listed in [3.2].

DATA STRUCTURE: ZEBRA. with iwTecfoca twuXines

All of users have to call SHELL routines to store/retreive
dats to/from ZEBRA banks. NO EXCEPTION.

STOP,
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. (( %l. of CTL file ))
¢ koy-wor

)
TITLE THE SOC SHELL JOB ! title
RUNS 000001 999999

MEVENTS 400

)

]

IN DISK SDCSDAT:DATA_FILE1.DAT EVENTS=100
IN TAPE FILE1 EVENTS=100
IN s FILE1 EVENTS=100
OUT DISK OUTFILE1.DAT BYTES=140M
OUT DISK OUTFILE2.DAT BYTES=140M
L

CPUTOTAL 1000.

CPLEFT 10.

L ]
HBOOKFILE RUNOOO1.HBK  (or NONE)
HBOOKPRINT ON  ( or OFF )

range of run numbers.
total! number of events
to be processed.

read 100 events from file
read 100 events from tape
read 100 events from Sam
write data up to 140 Mbytes

total CPU time
CPU time reserved for
finalizing program.

HBOOK output file nams.
HBOOK print out.
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(3.5]) SHELL: Data structure
3.5.1 Data tree structure

The internal data structure is five levels as shown below.

lovel 2 ) 0)] €]
[HEAD) ‘T’:_'/ | event header
1| ===--[RAV] Q;;; { raw data hesder
2|-==-- [RECO] ! reconstruction header
3 -----[SIM)] ! simuiation header
1| -===-[HPAR]) | perticle header
Y R { vertex banks
1]——=—=[PART]> | particle banks
———— ! tracking detector header
|e=——=[777T7])> (not yet defined)
=== [HCAL) ! calorimeter header
|=———=[2777]> (not yet defined)
e=== [HA0] ! muon detector hesder
=---- E’?”}) (not yet defined)
4] -——-—[GENE] > { event generation hesder
1|-----[HHEP)* | HEP event header
1| -----[HEPE)) | HEP particle banks
5| ----=[USER]

The user accesses only to 4th and 5th level bank using access

routines that are descrived in 3.4.3.

The bank structure can be

expanded to many banks but never exceeds this five level structure.
The bank structure is defined in a ZEB file described in 3.4.2.

The dsta banks at level 3-5 will be defined by users er
program packages and be described in ZEBRA BANKS.DOC.

LHHEP]
\—<Cwepvi>

|—=<wsveET>
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Jim Wiss
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2. SUPERCONDUCTING TOROIDAL MAGHET

tor the
AKGONNE NATIONAL LABORATORY

SUPERCONUDUCTING SUFER COLLIDER DETECTOR

PARAMETEK LIST

Mindrun radius
Yaximum radius

l.ength

.Prak ficld

Front end plate thickness at l.DQ. total

Reoy or.d plete thicknoss at 0.D.. total

. Toxus internal voluri, cerbom

Sterced energy
Operating current
Conductox

Conductor sirze

. Cuireut density

Type of i!ibﬁliuutios

. Anperc turns

Conducior Tength (8 7,000 arpe)
Conductor weiaha

Cold wcighs incleding conducters
Waan -e}g&t

Tota) weight

. Yiquid helium woluve

2.3 retes
.95 meter

3 meter

2.7 tesla
9.7¢ cm

$.26 e

0.02%
2300 K

7.000 axps

Al stelrilived
BhTL

0.39 ¢mx 2 er
9,000 l/cw;
Bath cooled
34 x 10¢
51:600 rctess
26,300 1bs.
135’000 1bs.
¥7.,%00 1bs.
172,900 1ts.
15,000 liters



COST ESTIHATE
FOR THE
$SC DETECTOR TOROIDAL CO1LS

The cost for the toroidal coils of the S$SC detector hes becn
cstinated based on the concejptual design by Advanced Cryo
Maguutics Inc. Labor cost is assured to be $80.00 por Licur.

The cost is shown helow:

$500,000

$500,000

1. Enginecring

2. First of & kind coats
Fratotype scale model
Fores and touding
Manufacturing cnyinecring
Shop traveless and procedures
Inkpection procedures and hold points

. 3. *Materials
Toroid forrer
Rcliur visscd
Inuecr/outer cone and ond Leans $541,000
Yacuws can : $370,000
Rings $100.000
Iasuletion ' ' $120.000
Carboa loops $500, 000
Miscellangour $689,000

 $504.000
$23¢. 000

Subtets)
Cu-\ im Y. 25

$2,934,000
$733,000

4. on szu Sador

Vess<) !oraho
w3y -

Coix ﬁmﬁw
!mpecenn m eeum
Rework

su_btou)-
Cuntitigency . 300

GRAND TOIRN"

© $629,000
. 300, 000
$1,020, 000
$90 . 000
$366,900
$2,196.,000
$439,000

$2.700, 000

$10,002,000

* Kuter el coxts include off-site talirication labdor

»+ Conductor costs are based on & Sicrene quote of $52/neter.
ICC has quoted $51/meter for the patw conductor.



‘From:  Jnet\"MORIS@JANKEKVX®
To: JNETA"garylslacva®

,CC:

Subj: Cost estimate for ACTs

Received: From SLACVM(GARY) by HUHEPL with Jnet id 3217
for FELDMANGHUHEPL; Sun, 16 Sep 90 23:59 EDT

Date: Mon, 17 Sep 90 12:11 V
From: <MORI1S@ JANKEKVX>
Subject: Cost estimate for ACTs
To: gary@slacvm

Original_To: JNETA"garylslacwvm"

September 17, 19%
Dear Gary:

Unfortunately 1 cannot attend September meetings at Dallas. A. Maki, KEK
will bring some results of our studies on the SDC muon system which imclude
the ACT system. Ue¢ have asked fitachi to make a3 cost estimate for the ACTs with
very similar characteristics to those in the Eol. A zatber crude estimate by
Ritachi is given below: .

Coil parameters o
Stored emergy 280 MI/set

Bumberxr of ducuto coils 32  /set
Curzent 8000 A
Iaductance 8.75 NL/set
Cooling method Iadizect
EBstimated coOst:
Total (two sets) 11,000,000,000 +-20\ Tea

I hope this informetion will be useful foc ouc decisien.
Sincerely yours,  Shigeki Nori
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FIG. 24. Continuous winding air-core toroid, from a preliminary design (April 1990) by Ad-
vanced CryoMagnetics, Inc.
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not be reasonably provided by Nov. 1 1f we can agree on a version at the
Dallas meeting. Comments please!

CHARACTERIZATION OF SDC CALORIMETER OPTION

EM RESOLUTION STOCHASTIC 8/ (sqrt (E) (E in GeV)
CONSTANT S
NOISE 0.1x0.1 GeV
Nonuniformity only constant (’good’) 8
HAD RESOLUTION e/h
' STOCHASTIC S/sqrt (E) (E in GeV)
CONSTANT S
NOISE cone r=0.6 GeV
Nonunifority-only constant (jet<|2.4}) L)
HERMETICITY GOOD e ACCEPTANCE S
EM RES. NOMINAL, AVERAGE, WORST (to 2.9) S, 8, L ]
HAD RES. NOMINAL, AVERAGE, WORST (to 2.4) S, S

8,
(Note: resolutions should be for S0 GeV Et electrons and 50 Cev ET Jets.
The Wormsley parameterization is sufficient.)

ELECTRON ID & TRIGGER
EM SHOWER POSITION RES.

mm
NOISE IN A CONE OF 0.15 GEV
CHARACTERISTIC INTEGRATION TIME ns
EM TRIGGER RESOLUTION $/SQRT(E), ¥, GeV, GeV
HAD TRIGGER RESOLUTION \/SQR?(B), \. GeV, GeV

(Note: that is stochastic, constant, electronic noise and pileup at 10**33
in 0.1x0.1.)

LINEARITY (Uncorrected) EM $/100 GeV
HAD (pion) $/100 GeV

Comment

RADIATION SURVIVAL (best guess presently availabdle)

(Note: this refers to plastic, electronics and everything.

Two cases: 10 years at 10733 and S years at 10*234 wvhere

one year is 10**7 sec on. Unaffected is defined as less than

1% change in EM resolutioa as online corrected. Degradation in absolute §,
not fraction change or the number.)

UNAFFECTED PHASE SPACE |[ETA| <
DEGRADATION OF EM RESOLUTION, AVERAGE (in R) AF?EC ED S,

DEGRADATION OF EM RESOLUTION, WORST CASE L P8 L3
REPLACEMENTS/FIXES ASSUMED ABOVE AND FEREQUENCY

(Note: include level of disassembly required.)

SAFETY ISSUES: LIS?T -
IMPLICATIONS FOR ACCESS

IMPLICATIONS FOR TRE REST OF THE DETECTOR AND HALL

CALIBRATION/MAINTAINANCE
STABILITY INMN NORMAL OPERATION +/- $ TYPICAL CHANNEL
WORST RAN CHANGE IN GAIR/MOMNTH Q13+%3] L
TESTBEAM REQUIREMENTS:




TOWERS CALIBRATED
TOWERS MAPPED IN DETAIL
EXTRA MODULES FOR STUDY: DESCRIBE:

LIST OPREATIONAL PROCEEDURES:

COST AND SCHEDULE (CURRENT BEST GUESS, NO CONTINGENCY, ’90§)

CHANNEL COUNT \

TOTAL WEIGHT > APPEND DETAILS

DENSITY / :

BOTTOM LINE (APPEND ESTIMATE) M$

MINIMUM DURATION FROM SERIOUS FUNDING TO COMPLETION

" (APPEND SCHEDULE) YEARS

OUTER RADIOUS FOR ACCESS / OTHER DETECTORS )
APPEND DRAWINGS:

SIDE VIEW

END VIEW

RADIATION LENGTHS VS ETA (AND PHI AS NEEDED) LIVE AND DEAD

THROUGH 30.

ABSORPTION LENGTHS VS ETA (AND PHI AS NEEDED) LIVE AND DEAD
SCHEME FOR MECHANICAL SUPPORT (ROUGH)

NOTE: Material in support of the above is restricted to a total of
25 pages total, in order to facilitate wide distribution. As much as
possible should be in electronic form. .

Prepared by Date

THE FOLLOWING IS A SAMPLE (FAKED) OF WHAT ANSWERS MIGHT LOOK LIKE:
OPTION: imaginary
EM RESOLUTION: 17, 1.5, 0.03, 1.4
HAD: 1.05, 60, 3, 0.4, 2
HERM: 9‘, 2.5' 2.6. 3.1' 9' 10' 12
E, TRIG: 2, 0.1, 32, 20, 2, 0.1, 0.1, 70, 4, 0.2, 0.1
LIN: 1, 2.5, both correctable to <0.2% up to 1 TeV
RAD: 2.4, 2.2, 1.5, 2.2, 2, 4, eta > 2.6 replaced every 2x10**41, not
needed if better plastic. Same as access to tracking end, 50 ton crane.
No need for complete disassembly to get at electronics.
SAFETY: high voltage, sources, access: falling, ventilation,
monkey bars on doorlike muon chambers, sources internally housed, HV
encapsulated, fans at opening to space between muon chambers, multiple
exits in muon system
CALIB: <0.5, 0.2, 250, 250, 2, two central wedges and two end sectors,
peds, charge injection, light flashers, mobile sources

COST AND SCHEDULE: 4x 10.8k towers, 250x256 mult. prerad, 250007, 9 g/cc,
80, 4, 4.1

J. Fred Muggs, 9/5/9%0
(Note that answers should be directly editted into the blanks!)
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PHYSICS CALCULATIONS FOR THE LOI

Solenotidal Detector Collaboration Meeting

L. E. Price
September 20, 1990



b. Assume a top quark with a mass of 250 GeV.
- How is it discovered in your detector?
- How accurately could the mass be measured?

- Can its decay properties be determined? For example,
if the top decays to a charged Higgs with a mass of 150
GeV, at what branching ratio level can this process be
detected?
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GeV, at what branching ratio level can this process be
detected?



Methods

Isolated electron, isolated muon (EOI)
Isolated lepton and jets (EOI)

*Isolated lepton (from top decay), non-isolated lepton of
opposite sign (from b-decay from same top) (PAC response)

t— H%b
HY* — 7v (PAC Response)

*Ht — ¢35 (New)
People

M. Barnett, L. Galtieri, B., Hollebeek, B. Hubbard, A.
Palounek, P. Sinervo, 4. Bay, T - ﬂym.‘nj KT . Trosr?

Backup Material
spbc- 3¢
SDC notes in preparation
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Isolated electron, isolated muon (EOI)
Isolated lepton and jets (EOI)

*Isolated lepton (from top decay), non-isolated lepton of
opposite sign (from b-decay from same top) (PAC response)
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PAC Question: t decay to H™b My = 25° GeVie*
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Two metheds :
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: BR(H®<cb) , ' B
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tan # '

?1G. 14. Branching fractions for the reactions § — N *dand H* — v, audJ..lmm-
of the parameter tan f [9).

considered is o search for an excess of v's in & events. Thenmbcrdrlmdncedu
¢ decays may be enhanced if the top quark can decay into %), since the charged Higgs
can have a very large branching ratio to rv. Thus, our strategy will be to look for events
b vlnch one top quark deap mm -leptonically vis 8 ¥°, and the other top quark decays

sds e m FRR U 3 I S, e s ast fut b @ wia wce nniv the derav 10 T and look
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events per year to roughly 1000 events per year, where a p; cut of 100 GeV/c has been
imposed on the pion.

To judge the significance of this excess, we consider the number of I-prong decavs
with py > 100 GeV/c. The number of standard deviations above expectations from
lepton universality, as a function of the branching fraction t — H*b, is shown in Fig. 15.
Requiring a five sigma effect, after one: year we could detect ¢ — H*b and ineasure
its branching ratio if that branching ratio lies between 3 and 60%, corresponding to
tanf = 0.5-4.5 or tan g > 12.

t - H'b branching fraction

0.9 0.5 0.1 0.016 0.1
40 T T i V 1

o b

= -

2 !

-] -

5 30 i

Q

v -

- .

| o)

-g -

S 20}

S -

17 b

,E -

s 10

20 [

m -

O nlxxnnl : 1 llJ'le A o
0.1 05 1.0 5.0 10.0

tan £

FIG. 15. Significance of the excess of isolated pions due to t — H*+b, H* — rv,and r — v

relative to expectations for ¢ — W*+b (assuming lepton universality) as a function of tang

(bottom labels). The pion is required to have pf > 100 GeV/c and is produced in association

with an isolated lepton with p; > 40 GeV/e. The upper labels give the ¢ — H*b branching

ratio, which reaches a minimum st tan g = 8 (see. Fig. 14).

This method is not sensitive to ¢ — H*b branching fractions greater than 60% because
the branching ratio H — v becomes too small (see Fig. 14). In this case we must search
for the ¢35 decay of the H*. We do this by using the second method described above to
detect top decays. We search for events of the type tf — WbHb — Lwbesb by looking for
events with an isolated lepton with p; > 40 GeV/c, two tagged b jets and two additional
jets. This work is in progress, but we expect that the invariant mass of the dijet systemn
consisting of non-b jets will show a peak at the charged Higgs mass as well as at the IV
mass.

22
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c. Demonstrate the jet energy and resolution of your proposed
detector by studying decays

Z — jet + jet
Z' - jet + jet, Mz. = 1TeV



c. Demonstrate the jet energy and resolution of your proposed
detector by studying decays

Z — jet + jet
Z' — jet + jet, Mz = 1TeV



Methods

Generate Z, Z’ in py ranges around 0, 50, 500 GeV
Pass through detector simulation with ANLSIM or SSCSIM
Aim to understand origin of mass resolution

Magnetic Field, Shower size, Calorimeter KResolution,
Calorimeter Segmentation, Cracks

People

A. Beretvas, R. Blair, K. Denisenko, N. Denisenko, A. Para,
L. Price, B. Wicklund, W. Wu, G. P. Yeh

Backup Material

SDC Note(s) to be written
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NEAR FUTURE PROGRAM

Nov 1990 : One protoype module ( 0.05 x 0.0491 x 12.1 m)
Assembly
Optical/radioactive source test
Assembly procedure design/cost estimate
Overall structure design

Jan 1991 : Four prototype modules
Assembly
Beam test

Mar 1991 : 5 x 5 prototype modules
Assembly
Beam test

Complete

Aug 1991 :5 E.M. module radiation damage test

Complete

Oct 1991 : Assembly procedure design/cost estimate

Complete
Overall structure design

Complete
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25 m

RADIATION LEVEL «©
AT
EM. SHOWER MAX

( Pb - SCINTILLATOR )

34 -1
10 x 5yr = 500 fb

Z=425m




Phototube
HAD 7,168 ch x 3 inch PM ==> $1.08 M

$150/PM
EM 7,168 ch x 2 inch PM ===> § 93 M
$130/PM
Acrylic diffuser
HAD 7,168 x "3 inch” ==> $.22 M
$30/piece
EM 7,168 x "2 inch” ==> $.14 M

$20/piece



$ e — o —

—_—
*
—
b 4
Al
T
T

b 3- — - fond -4-4-4 ﬁ. peg— MY p=
# { \\ nv\ K T U/.
. ik i ]
t ‘n‘ ' Anv‘ | il ..4.‘.... |
H - VEtRED 7

/9]

— - t g — s

Lﬁmw | 11
1T - 4% e T . HH > s HH .
N \ _ ke B g
1“ . H — ‘_‘x“ \\\ Al -
= s 0 1 : 4 - 4 - - - 4 441 b -
it 1 L |
| \d TR |
Qr il NO
4 fﬁﬁ SIVEREGER RN NN . iy I Hild L.
1 1
- -4 ! ! H4H
"__ ! “ T i E !
’ w _ X i ‘ m|_
N T T N i
! i I b :
! :_ MWﬁ ,

=
—
A
!
|
e

—————
1
],:_‘
N
\v
OSsNN

L § - —— ———- = . G d—— ¢ " -

STl TIIImIIIT Ut

b
JO DR S, S

PRMEESE-GEa—
. - ——— - — ——

-t
4
i
d

N

3
K3 ‘.
3
2
1.4
9

8

7

6
5.
4

ot " () .

. * v awee 0 MITED ¥ VD LINDIN
OIRG 9t CNOISIAIN Brs - 211040 1 At Ligvooa e Xe

e



Arb. intensity

400

500 600 100

Wavelength{nm]

Fig.3 Emission spectra
Concentration: 5.2 ppn in

St monomer in Ixlcm cell
Ex.vaveleng. : 440 nm (Y-7,Y-8,Y-9)
Ea. Peak : 480 nm (Y-7),511 om (Y-8)
485 am (Y-9)
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RIB 0.8 mm'

an = 0.05 S
<} n = 21.01 cm — >
VAV &P S AW & 4 JIIIILIIrIIJILIl“
NN S
/\ \
N | HADRONIC SEGMENT
1
A
N ]  REAR SURFACE
A
N N\
,§ N/ OUTER SHEATH
A
N ’ T
N O ooouooooovoow 1.6 mm
E§ UUOU0OU0UU0O00000U Qj
\ \
NOU OO0 000U PG %b REAR END
|9 U0 [¢JL¢) UDO0OOVOVUO U000V OUU0
N oo 000000 po0D N REINFORCEMENT
NOOUUO0000Q00000 0000000000000 2 T
NCOO0OD0O0D0000D00 (SRS RCASKt ROASKSASASRSRSRSKE Ny 3.2 mm
'NOUOUDUOO0O0J00U0U0U000O000000 DODO00OU000000 0N
'NCOOUO0000 T O CUUUJ0000000 0N
NOOOUDUDUUDO0UU0DUPO00000U U000 O00000000 00N
INOCOGUOO0O000POUO0 CUUO0UUU0UOY,
NOUOOODOODO0O \/
2 N OOUUOUU0U00 N
NOUUOOUOOU00 &/ E END
35/} OO0 00U0 0 N RONT
sy INUOUUUOUDDOU N/ (R =2.4 m)
16 NGOOCU0U0U000 N/
" NoooooUoU00 OO00OO0OUO0UO0
NOODO0ODUO0U 00000000 Q’ 12.01 cm
/ U000 0U00 f = 0.0
f% VOOU0UUU0O0 U000 U00 Q) 4n = 0.05
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NP 0D 000000 PDO0D0D00000U00000 N 3G
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N\ . /
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:§ , /2 mm FIBER
N OUUU00UU0U0U0U0U0U0U
SPACING
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FIBER-FIBERR: 4.4 mm
ROW-ROW : 3.8 mm



EDGE ROUNDING
0.7
R
(.004" )

—— —
——
-

SCALE : 50/1

1.492
(.0588")
< 2.985 =
(.1175"%)
HEXAGONAL LEAD TUBING : Antimony-lLead
D 2~3%

( 1.2 mm Fiber ) $=2.585mm = .1018"
h=2.238mm = .0881"



- FIBER-FIBER SPACING: 4.4 MM e

HAD :2mmFIBERS CLEAR READ-OUT FIBER ROUTING
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E.M. SEGMENT REAR VIEW
TOWER AT n= 0 ~ 0.05

(8= 90° ~ 87.1364°)

A x A¢ = 0.05 x 0.04909
(r/64=2.8125°)

E.M. SEGMENT REAR END Ad=.0491

r=228m <} 11.19 cm ﬂ

A oooooooooooooooooooooooooooooooooooooooooooﬁ
() () [ [) 000

An=.05
1140 cm
2
o 0% Eg °:
°
[ ]
o
[ ]
[ ]
[ ]
[ ]
-]
-]
[ ]
[ ]
°
°

00000 0000
00000000000°°°0000000000000000000000000000000
000000000000000000000000000000000000 °°°°°°°°
00000000 0000000000000000000000 ° 00000 °°°°°°

00000000000000000000000000000000000000000000
@OOOOOOOOOQOOOOO0000000000000000000000°°°°°°°

L 0.8 mm STEAL SHEATH

1 mm FIBER 25 X, TOTAL

SPACING : FIBER-TO-FIBER = 2.2 mm
-ROW-TO-ROW = 1.9 mm



* Lead : Calcium Loaded Lead (Doe Run Lead Co. SIM-610 or Equivalent)

SUM-610 Lead-6% Antimcny
Chemical Composition : Calkium 0.065 %
Tin 0.7 %
Silver etc. 10 ppm or smaller
Density 11.35 g/cm3 10.88 g/em3
Melling Point(Solidus) 327°C(621°F) 252°C(486°F)
(Rolled)
Ultimate Tensile Strength  (kg/cm?) 632.8(9,000psi) 309.4(4,400psi)
Yield Strength(0.2% Offset) (kg/cm?) 597.6(8,500psi) 196.9(2,800psi)
Elongation (%) 10 40
Stress Rupture(Hrs to rupture
@Stress of 281.2 kg/cm?2(4000psi) 50 Nil
@Stress of 210.9 kg/cm2(3000psi) 500 2

“The properties of wrought lead-calkcium(-lin) alloys are directional and all
properties shown are in the longitudinal ditrection. Transverse properties are
somewhat lower.

1) E.M. Segment : Scintillation Fiber - Lead Composit (1:4 involume)
Density : 9.29 g/emd
Xo : 70 mm
ANy :20.3 em

2) Hadronic segment : Scintillation Fiber - Lead - lron Composit (2:5:5 involume)
Density : 8.18 g/em3
AN : 19.5¢cm



11.78cm

1 mm
SCINTIL FIBER
An A¢
{S 0.5 mm sl e 0.05 x 0.0491
CLEAR FIBER
RIBBON
(16 FIBERS) STEEL
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2 mm —— Bl B BT HE B8 BT E B R B R R T
SCINTIL. FIBER 1.6 mm
EM. + HAD A%
E 102 { e
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20.62cm
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LONGITUDINALLY SEGMENTED SCINTILLATION FIBER CALORIMETER




HADRONIC TOWER

d4nXag - .05 rad x -04909 rag
( n/64 2.81250)

d=93 g/cm3
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END CAP SEGMENTATION

n 0
26) 1.3 30.4894°
27) 1.335 29.5°
28) 1.371 28.5°
29) 1.408 27.5°
30) 1.446 26.5
31) 1.486 25.5°
32) 1.527 24.5°
33) 1.570 23.5°
34) 1.615 22.5°
35) 1.661 21.5°
36) 1.710 20.5°
37) 1.761 19.5°
38) 1.815 18.5°
39) 1.871 17.5°
40) 1.931 16.5°
41) 1.994 15.5°
42) 2.061 14.5°
43) 2.134 13.5°
44) 2.212 12.5°
45) 2.296 11.5°
46) 2.387 10.5°
47) 2.488 9.5°
48) 2.600 8.5°
49) 2.725 7.5°
50) 2.868 6.5°
51) 3.035 5.5°



BARREL SEGMENTATION

n 0 Z (r=210) Z (r=212) d ( r=210)
0) O 90° O cm 0 cm 210 cm
1) .05 87.1364° 10.504 10.604 210.26
2) A 84.2799° 21.035 21.236 211.05
3) .15 81.4377° 31.618 31.919 212.37
4) 2 78.6165° 42.280 42.683 214.21
5) .25 75.8230° 53.048 53.554 216.60
6) .3 73.0634° 63.949 64.558 219.52
7) .35 70.3438° 75.010 75.724 222.99
8) .4 67.6695° 86.258 87.079 227.03
9) .45 65.0455° 97.722 98.652 231.62
10) .5 62.4762° 109.430 110.472 236.80
11) .55 59.9656° 121.411 127.193 242.57
12) .6 57.5170° 133.697 134.970 248.95
13) .65 55.1332° 146.317 147.711 255.95
14) .7 52.8166° 159.303 160.820 263.59
15) .75 50.5690° 172.686 174.331 271.88
16) .8 48.3915° 186.502 188.279 280.86
17) .85 46.2852° 200.784 202.696 290.54
18) .9  44.2503° 215.569 217.622 300.95
19) .95 42.2871° 230.891 233.090 312.11
20) 1.0 40.3951° 246.792 249.142 324.05
21) 1.05 38.5737° 263.310 265.818 336.80
22) 1.1 36.8222° 280.486 283.157 350.39
23) 1.15 35.1394° 298.363 301.205 364.86
24) 1.2 33.5240° 316.987 320.006 380.24
25) 1.25 31.9745° 336.403 339.607 396.57
26) 1.3 30.4894° 356.660 360.057 413.89
27) 1.35 29.0668° 377.811 381.409 432.25
28) 1.4 27.7052° 399.903 403.711 451.69
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LONGITUDINALLY SEGMENTED
SCINTILLATION FIBER CALORIMETER

Sept 19, 1990

GEOMETRY
Inner radius of barrel : r=2.1 m
Endcap front face :2=42m
Depth of calorimeter : 2.1 m minimum along projective line
=> 10.2 int. L.
BARREL :eta=0~14 ( theta = 90° ~ 27.705°)

ENDCAP  : theta =27.705°~ 5.5° (eta = 1.4 ~ 3.035)

Projective towers
BARREL : d(eta) x d (phi) = 0.05 x 0.04909

(w64 = 2.8125°)
ENDCAP  : d(theta) = 1°

MATERIAL
BARREL : Pb + scintillation fiber :4:1 (Volume)
(f magnetic flux is returned through calorimeter
Pb + Fe + scintillation fiber : ~5:~5:2)
ENDCAP  : Pb + Fe + scintillation fiber : ~5:~5:2
SEGMENTATION

a) Pre-radiator + position measuring layer
~ 3rad. I., ~ 2cm deep.
(1.4 rad. I. of the solenoid coil material is counted within this
thickness. Therefore as the material thickness of the coil
increases with the polar angle, the added material thickness
has to be adjusted accordingly.
b) Main electromagnetic segment
Pb : fiber = 4 :1
density = 9.3 g/cm**3
rad. I =7 mm
nuclear int. |. = 20.3 cm
toatal depth = 22 rad. | = 15.4 cm

*Toatl depth of electromagnetic section
solenoid coil + pre-radiator + main e.m. = 25 rad. |.
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ABSORPTION AND EMissioN SPECTRA

Polystyrene

R3
0.8}

Emission
0.6}

04r

0.2

Relative Number of Photons

0

6:’;0 700 nm

0.2 Wavelength

04

Absorbance

0.6L Absorption

08}

Lot :
Polystyrene

KURARAY Figure 1
SCSNBY = PS+ p-TP+ “8”  Red Sunti. R3 = ScsNB1+ Y3 +R3

“B”

* 'R3 emission spectrum is Lompletely separaled from
SCSNB1 and YT pbsorplom sSpectra.

* Overlop of Y7 green light ond R3 red light

ts Smoll.
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SctHEMATIC DIAGRAM oF THE RGB CALORIMETER

Multi-Anode (Bx8) Lateral Shower Profile
Red sensitive PMT and EM Total Energy
PHT PHT
( HAD 1 ) (HAD 2)
\ crylic light guide
1} 1] w l
Filter
( Red pass, Green cut )
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50 GeV electrons
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RADIATION DAMAGE TEST

USING REALISTIC E.M. MODULE

2.5 GeV Injector Linlac at KEK
_TRISTAN & PHOTON FACTORY

PLANS

* Total dose = 10 M rad
* Over 6 months
* 5 different fibers
Blue fiber
Green fiber
Crange fiber
Blue with fluorinated polymer cladding
Green with fluorinated polymer cladding

* Jan ~ July, 1991



MAJAOR EFFORT
* Optimal module design

==> Best possible performance
Practicality
material
Labor
Cost
* Support structure

* Better understanding of performance
Basic characteristics
Overall performance
===> Monte Carlo
Beam test

ISSUES

* Fiber quality control

*

Splicing

»

Radiation damage

»

Module assembly

]

Structure



PROTOTYPING - BEAM TEST

A) SINGLE COMPARTMENTDESIGN  ( A. Par. et al. )

6 X5 TOWERS

*Frontface : 6 cmx 6 cm  ( 0.03 rad X 0.03rad at r=2 m )
Rear face: 12 cm x 12 cm

*2mlong (10 int. I.)
*Pb:Fe:Fiber=40% :45% :15%)

* Total weight = 5 tons

* 2 PM / tower ( central~ "e.m." + side ~"had" )

* 2700 fibers / tower x 30 towers = 81,000 fibers

B) RGBDESIGN

1 TOWRE

* Front face: 18 cm x 14 cm ( 0.05 rad x 0.039 at r= 3.6 m)
Rear face: 28 cm x 23 cm

*2mlong (10 int. I. )

*Pb : Fiber =4 : 1

* 0.7 tons

*3PM/tower (2Green="had + 1Red="em.")

EXPERIENCE

A) Assembly procedures
* Grooved Pb plate fabrication
* Assembly procedure
* Handling of large number of fibers

B) Splicing of large number of fibers

C) e/rn separation ( Preliminary )
* Longitudinal segmentation : 1 EMM. + 1 HAD

==> 1/ 760 @ 100 GeV ( e eff = SZ% )

1/1000 200 GeV .o
* Lateral shower spread

==> 1/2,000 @ 50 GeV (e eff > 95%)



LONGITUDINALLY SEGMENTED
SCINTILLATION FIBER CALORIMETER

FEATURES
Longitudinal segmentation :E.M. + HAD

Clean e/n separation
Trigger signals at earliest level
Software

Independent optimization

EM. 4 % in volume
* Good energy resolution
* Good hermeticity (0.9 int.l. )
* Possible smaller lateral segmentation
* Possible faster timing
* Needs to avoid channeling

===> Better homogeneity
imm fiber
Pb + fiber
>6° tilt
Possible special method of fabrication

HAD 96 % in volume -
* Coarser energy resolution
* Behind 0.9 int. |.
* Good economy
* Compensation by neutrons
* No channeling
* Long module
===> Coarser homogeneity
2 mm fiber

Pb only or Pb + Fe
No tilt

Better attenuation length
Simpler/economical assembly procedures
Independent minimum ionizing signals for p identification
Possible weighting of E.M. and HAD signals
==> Better energy resolution for jets
Better e/h
Better attenuation length



LONGITUDINALLY SEGMENTED
SCINTILLATIN FIBER CALORIMETER

R&D
SDC
FERMILAB : A. Para, M. Mishina
D. Goloskie, N. Bosek ( Engineer )
Michigan : C. Bromberg, J. Huston, R. Miller
ucsD : M. Sivertz

Texas A& M :T.Kamon

Tsukuba : K. Takikawa, S. Kim, K. Yasuoka, H. Funayama
OUTSIDE

Boston : W Worstell, R. Carey, L. Roberts
INDUSTRY

Martin Marietta : G. Guetenberg, J. Pohlen, 77?

Regular Mesting at Fermilab
on .
- Every Other Monday
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Table 1 summarizes some features of these HCTC versions. An esti-
mate of the momentum resolution was made assuming 150 um point set-
ting error in the straw tubes and 15 micron in the scilicon strip inner
tracker. This result is tabulated in Table 1 and plotted in Figure 10.
Obviuously the real question about the various tracking versions is not mo-
mentum resolution but the ability to carry out pattern recognition in the

SSC operating environment.

A detailed study of these problems is being

carried out at Florida State University (SCRI) by Martyn Corden and Mike

Mermikides.

Table 1: Various HCTC Detector Configurations
Relative Cost

Configuration Straw Tube Scifi
Channels Channels

full system 244,700 165,600

(see Figure 5\

descoped detector 187,000 170,400

(see Figures 6,7)

reducerandl - - 220,200 144,000

by 109_5 (see Figure 8)

high luminosity 179,100 360,000

upgrade (see Figure 8)

1.0
0.78

0.91

Momentum
Resolution™
9 %

10%

11%

9 %

* gigma of the distribution of ptorrorlpt using1 TeV particles(see Fig. 10)
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IMPACT OF DESCOPING PROPOSAL ON  SCINTILLATING
FIBER TRACKING-.

1. Radius Reducton

2. Fi'ber Diameter Inerease

~r

Soo/m. (Prc.v?ov.s3 _— > 750/,...“

3G 2
3. Oceupanc (a1 ok up £~ 0 ' ems!)
( inner Y~|3°/o>) (bu.‘l‘erpvvo.ﬁ"/a)

oW

4. TRodiaton Resistance (sHll ok wpto £ ~ 16 epc?s™)
(inner lqyer has lMejarad. m lo )’FS)

CONSEQUENCES *
T . stanD
4,2 dpr  will increase by a factor x 1.8 (3Lone
?T ONLY 7

Material thickness (Xo) Increases. x |4

3,4 Tracker should SHll woerk well 4o the \‘\\‘8'\08""
luminosities.

Tn‘s%er CA.Pa.bu‘lﬁ'z ot level 4 still intact .
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Cross-section of a Super layer

=

‘ //
? 3 0.20 cm 4 X-layers
9' 4 U-layers g
A
S cm 42 cm Spacer
Y
) 4 V-layers
| ‘> 4 X-1layers Purdue
9/13/90
21ibers . = ) i
super layer layers x 2z R average amer (dﬂber -075¢m)
Superilayer ave. Radius (cm) * of Layers No. of fibers
| 62.5 8 41,890
2 96 8 64,340
3 129 16 172,920
4 162.5 16 217,790
496,940

Total no. of fibers =2 halves x 496,940= 993,880
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—w wee aver wULs AVE JIAVLMGBLLVI. A0 swiswLLS LUE LlaIYe (Al FupsTquenc
comments) from Gil. I do not think there is anything requested which could
not be reasonably provided by Nov. 1 if we can agree on a version at the
Dallas meeting. Comments please!

CHARACTERIZATION OF SDC CALORIMETER OPTION

EM RESOLUTION STOCHASTIC s/ (sqrt (E) (E in GeV)
CONSTANT S
NOISE 0.1x0.1 GeV
Nonuniformity only constant (’good’) S
HAD RESOLUTION e/h
. - «7 7 . STOCHASTIC: ™ - ‘ -~ S/eqrt(E) (B in GeV).
CONSTANT S
NOISE cone x=0.6 GeV
Nonunifority only constant (jet<i|2.4]) ]
HERMETICITY GOOD e ACCEPTANCE A
EM RES. NOMINAL, AVERAGE, WORST (to 2.9) S, Q, 3

HAD RES. NOMINAL, AVERAGE, WORST (to 2.4) S, 3
(Note: resolutions should be for S0 GeV Et electrons ana:55_§:V Et Jjets.
The Wormsley parameterization is sufficient.)

ELECTRON ID & TRIGGER

EM SHOWER POSITION RES. )
NOISE IN A CONE OF 0.15 G!V
CHARACTERISTIC INTEGRATION TIME
EM TRIGGER RESOLUTION 3/SQRT (EY, ‘ GeV, GeV
HAD TRIGGER RESOLUTION ‘/SQRI(E), - Q, GeV, GeV

(Note: that is stochastic, constant, electronic noise and pileup at 10**33
in 0.1x0.1.)

LINEARITY (Uncorrected) EM /100 GeV
HAD (pion) $/100 GeV

Comment

RADIATION SURVIVAL (best guess presently available)

(Note: this refers to plastic, electronics and everything.

Two cases: 10 years at 10%*33 and S5 years at 10**34 where

one year is 10**7 gec on. Unaffected is defined as less than

18 change in EM resolution as online corrected. Degradation in absolute §,
not fraction change or the number.)

UNAFFECTED PHASE SPACE |ETA| <

DEGRADATION OF EM RESOLUTION, AVERAGE (In R) XEcm!EE S, L )
DEGRADATION OF EM RESOLUTION, WORST CASE : %, [ Y
REPLACEMENTS/FIXES ASSUMED ABOVE AND FEREQUENCY :

(Note: include level of disassembly required.)

SAFETY 1ISSUES: LIST
IMPLICATIONS FOR ACCESS

IMPLICATIONS FOR THE REST OF THE DETECTOR AND HALL

CALIBRATION/MAINTAINANCE
- STABILITY IN NORMAL OPERATION +/- $ TYPICAL CHANNEL

WORST RAW CHANGE 1IN Gaxnluoura 10%+37 Y
TESTBEAM REQUIREMENTS:




TOWERS CALIBRATED
TOWERS MAPPED IN DETAIL
EXTRA MODULES FOR STUDY: DESCRIBE:

LIST OPREATIONAL PROCEEDURES:

COST AND SCHEDULE (CURRENT BEST GUESS, NO CONTINGENCY, ‘90§$)
CHANNEL COUNT \

TOTAL WEIGHT _—_ /> APPEND DETAILS

DENSITY . e , o

BOTTOM LINE (APPEND ESTIMATE) M$

MINIMUM DURATION FROM SERIOUS FUNDING TO COMPLETION
(APPEND SCHEDULE) YEARS

OUTER RADIOUS FOR ACCESS 7 OTHER DETECTORS m

APPEND DRAWINGS:

SIDE VIEW

END VIEW .

RADIATION LENGTHS VS ETA (AND PHI AS NEEDED) LIVE AND DEAD
THROUGH 30.

ABSORPTION LENGTHS VS ETA (AND PHI AS NEEDED) LIVE AND DEAD
SCHEME FOR MECHANICAL SUPPORT (ROUGH)

NOTE: Material in support of the above is restricted to a total of
25 pages total, in order to facilitate wide distribution. As much as
possible should be in electronic form.

Prepared by Date

THE FOLLOWING IS A SAMPLE (FAKED) OF WHAT ANSWERS MIGHT LOOK LIKE:
OPTIOM: imaginary

EM RESOLUTION: 17, 1.5, 0.03, 1.4

HAD: 1.0S, 60, 3, 0.4, 2 '

HERM: 94, 2.5, 2.6. 3.1, 9, 10, 12

E, TRIG: 2, 0.1, 32, 20, 2, 0.1, 0.1, 70, 4, 0.2, 0.1

LIN: 1, 2.5, both correctable to <0.2% up to 1 TeV

RAD: 2.4, 2.2, 1.5, 2.2, 2, 4, eta > 2.6 replaced every 2x10**41, not
needed if better plastic. Same as access to tracking end, 50 ton crane.
No need for complete disassembly to get at electronics.

SAFETY: high voltage, sources, access: falling, ventilation,

monkey bars on doorlike muon chambers, sources internally housed, HV
encapsulated, fans at opening to space between muon chambers, multiple
exits in muon systea - ' o o '
CALIB: <0.35, 0.2, 250, 250, 2, two central wedges and two end sectors,
peds, charge injection, light flashers, mobile sources

cg:r :ND‘SEHSDULB: 4x 10.8k towers, 250x256 mult. prerad, 25000T, 9 g/cc,
’ [ 4 -

J. Fred Muggs, 9/5/90
(Note that answers should be directly editted into the blanks!)
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DRAFT Recommendations
SDC Magnet Task Force
Version: September 20, 1990

1. We recommend that the Type-S and Type-I coil
options be combined in a unified coil design concept
(Type-U) and that the resulting Type-U design be the focus
of future engineering design and magnet R&D activities.

2. We recommend that the Type-L coil option with the
coil extending to a solid iron return yoke be dropped
from further consideration.
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o FINISMED CONBTRUCTION OF MUON STEEL TOROIDS
© INSTALLED COILS ON ONE MUOM STEEL TOROID

€0l TYPE S DETECTOR

CONSTRUCT ION SEQUENCE

MONTH 18

RTK $-3-90




S3ALY 1331 S NOOW
JIONFI0S S 3dAL 103

T NS

P

L H i _J

—=
e sd9o00 (2%0.4") [
, 40 ap +0 “«o ray

MACHINED : &

SURFACE N

QLD +» +0 +o

ELEVATION OF "SHORT"'PLATE S

o100 (347.3")

e - 40 +o +~0 -o®

+0 +to +©

ELEVATION OF "LOWG PLATES

NOTE: 129% Of THE PLATES WILL BE DRWLED WITH Rectssep 2" Holes
SHWOWN THUS : 4+ AND o '
447 OF THE PLATES WILL BE DRILED WITH STAMDARD 2'$ HOLES
SHOWN THUS? 4 , AND THE REMAING 4%, WITH STANDARD
2'd WolLrs Shioww TILS ¢ o




7-10-90

RTX

MUON STEEL ASSEMBLY

EOl XYPE & SOLENOID
MUON STEEL PLATES

SK¥ 2




-
v - o—-

\xﬁ/

Il

MONTH 5.9

RIK 7-1R-90



MOVEMEMT Of MOVE HENT (M

S, BARQEL 4 CALORINETERS 2.8

3, CALorIMETERS (® OFFSET )i Q.5
2

TRACX DUE To VLGN OF VEQTVCAL Hox
|\ _BARREL STEEL 1.8 | OF
2. CALOQ.\HUE!S m CEVTER 8.1.] o

. X
(4, LateraL RORCE (0% OF 142)] 934 | sg

. ToP of TRALKS
S
2 L
T 1
) H
N\ hd
/ MALHINED
/69.00\06 .
©"THY PLATE
TAP(RLID To \‘ A K cwincees 2 l
AT Britorom.  [f = , . -
R o Prerarame
0 TRUSS AT 3
- A Voi ’ APrreo X, V,
/ Wt pLd . & Ft. IOV,

;- CRAMBERS ?
\ 1" TU, PLATE (ConTiNvOoVS) !
,

e ™R 236 whoe

\,/\ ,, ’ BALE B2 "y ToP of BAVERENT Flogr
4 }
\ (/ [ - B - l > : . ©
N -~ ) . ‘. ' A RIW
o4 : ' 6/19/‘?0

S~ TYPE & DETECTOR

TINCLIVED PLATE BARREL JuPFoRY

NOTE: APOVE DISPLACEMENTS £XCLUDE
TMOVEMENT OF CONCRETE Alook



N\

7

14,130 am
($56.30%)

=1500 e (59.06°)

14,130 na

(356.30°)

28.1 1

(%48.92°)

(279.33°)

JLLT o

(133.55°)

UNIV. OF VISCONSIN
PHYSICAL SCIENCES LAB
(608) 873-6631
9-14-90 1/48 SCALE

o e En oY

[ ] AW FILDWE oY




HOLES ARE POSSIBLE FOR
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AL IGNMENT NEEOS-——\\

MACHINED SURFACES

WEIGHT PER BLOCK - 289.5 TONS
(56) BLOCKS REQUIRED

MACHINED SURFACES
5853 mm

BLOCKS ARE BUILT UP OF PLATE
LAMINATIONS VELOED AT EOGES.

PLUG WELDS MAY ALSO BE NEEDED.
LAMINATION THICKNESSES ARE 4°

AND 8 1/2°. THE CENTER LAMINATION
WILL VARY BETWEEN 0" AND 2° TO

AOJUST FOR PLATE THICKNESS
TOLERANCES.
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.ol e 6

18” L
(COMPRESSION SIDE) (TENSION SIDE)

2 x 4.5 UNC SOCKET HEAD
GRADE 8 BOLTS WITH SWIVEL

WASHERS.
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DESIGN PACKAGE *2

0.15 -—! -
Vaories

DWENSIONS ARE IN METERS




welight=ll.44 metric tons

Full Penetrotion Weld

Cheek Plgate Detail




RO(D.6A RS

=
0; 0 02 03 04 05 D6 OJZ/////%//{/ZHET—-#

Mnisunt 0, Naximum: 0.4, Interval® 0.02
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