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BACKGROUND FROM COLLIDER 

•SSC Low-beta IR 

• Shielding and Magnetic Field Effects 

•Beam-Gas 

•Local Beam Loss in IR 

06 January 1993 
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SSC Laboratory 

BACKGROUND FROM COLLIDER 

06 January 1993 
N.Mokhov 

Neutron Fluence at L=20m and R=2m per the SSC year 

f-.o 
c:r.: 

•pp-collisions (1033 @ 20 m): 2x1012 cm-2 

(can be significantly reduced @ 35 m) 

•Beam-Gas (cold+10-8 torr in warm): 

(cold+10-7 torr in warm): 

• Local Beam Loss (Normal Operation): 

("Wrong" Operation): 

(*) 3.5x1012 cm-2 around beam pipe 

sx1010 cm-2 

sx1011 cm-2 

1x109 cm-2 

1x1012 cm-2 

- (*) 



Update on Lahet Simulations 
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beam pipe r=2.1055 • 2.2305cm SS304LN 
liq. He r=2.2305 • 2.48.)cm j liquid He• 
coil r=2.485 • 4.936cm 24.253 Nitronic 40 

. 7.'i'i( liquid He• 
40.6% copper 
34.43 TiNb 

spacer I r=4.936-5.493cm Cartridge Brass 
collar r=5.493- i .020cm 993 !\it.ronic 40 

13 He• 
~·oke I r=i.020-13.335 cm I - iron 
shell I r=l3.33.5-13.812 cm j SS304LN 
insulation I r=13.812-34.83 cm 2.5% N2He4 

10.0%· mylar 
.).0% Aluminum 
183 SS316 

post radius= l 2.5cm Aluminum· 
wall thickness l.6cm 

cradle 50 cm long SS316 ... 

cryostat 34.83 • 36.83 i SS316 

Table 1: No1.e the cold mass sits 6 cm above the center of the cryostat wall. All percents 
are by \"olume. 
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Shielding Strategies 

V. Morgunov 
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BC::: Hpel for CSC 

I 

\ 
GEMC: Air 

EW': Air 

SAP! >Jr 

FrSH: Thicklro" 
GEMH: Air 

NK1 : Thiek ln:in 
QU'!'1: Thick lro 

NIQ; Thick Iron 

F'MO: w /Sci 9PC1ghettl mix 

UAD: Hr 

: Th\clc Iron 

C! At/Cu mixtur• for 

SE: Al Sl.lpport 
C! /Po rnixture for EM 

! Kr/Pb llUturw for EM 

HC: Kr/Pb mi-.t1,1r11 for HD BBC: Hexel for CSC 
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MEMS: Thick Iron 
PADB: CC2 

MGW: Iron 
SVTB: lsobutane 

MGHE: Helium 

MBAP: Air 
CSCP: Cu/Scintilattcc j c ::'. 

1xture for H MBAP: Air 

BACC: r /Pb mixtu for EM 

MCP..E: Air 

• 
MCSE: Al support 

0 0 0 

FFSH: Thick Iran 

CFHD: W /Sci spag 

CFEE: Ar/W mixt. f 

C4HD: Ar /Cu mixture 

0 0 0 

C2HD: Ar/Cu mixtur 

• • • • 
0 0 0 0 

• • • • • • • CACC: Ar /Cu mi 

MBAP: Air 
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OCT 29 '~2 12'22 RE.;CTCR EXPERIMENTS, !NC. P.S/12 

c' 
. Reoctor Experiments, Inc. L)L x f 1275 HAMMIRWCCD AVE •• SllNNYVAl.E, CA 940B9•2231 

(4C3) 7~770 • FAX! ('°'I 7.45-701J • m.;x: :i4 5505 

Bulletin S-87N 
June, 159'1 

TECHNICAL CATA SHEET 
POLYE"/iiYLE.~E-aASE SHIEJjfNG 

Pclyethyfene is an excsilant base material fer ::e1..-tron shie!Cir:g materials bec~sa cf tts sxcsptionafty 
hiih ;";y=:-:::sen ~nter.t. Cf ail practical materiais, tt ccnrains more liyCrcr;an atcms in a given volume 
than ~ ether substance, is c."iemicaRy inert. ar.d has .ax:e!ler.t machinir:g and tabricatir.g characteriStics. 

This bulletin presents selected tests and Cata en :.'le different availaele types cf shielding that use 
pclyethylene as a base material for a variety cf additives. 

Cat. No. Description 

.201 5% Bcrcn-?ciyethyler.e 

202 1% Boron, 80% Lead· 
Polyethylene 

206 76.5% Lead.Polyethylene 

2Cf7 Self-Extinguishing Borated 
Polyethylene 

210 30% ·Boron-Polyethylene 

213 Pure Polyethylene 

iypic:i A!'pllc:rtlons 

Research, trair.ir.g and power reactors . 

Whare l! is necassary to shield against combined 
thermal neL'lrcns, fast neutrons and gamrr.a rays. 

LIGhT-1..EAD"' gamma shielding fer radioisotope 
and nuclear medicine fabrications. 

Power reactors or where flame-resistant material 
is impor".ant. 

Reduc:ion of very high thermal neutron flux levels. 

Moderator for neutrons. 

215 7 . .5% L'L"llum-Pclyethylene Shielding gamma sensitive detectors or ·experimems 
against neutrcns without producing capture-gamma 
rays. . 

MISCalANEOUS DATA 

Catalog No. 201 

Effect of Heating: 9 days@ 200'F: Material lost 2.5% of Its original hydrogen. 

Calculatsd Heat of Combustion: 15,300 Eil.l/!b • 8425 caVg. 

ExpCSlll8 tD 100% Relatlve Hl.midlty for 3 Years: No effect. 

Catalog No. 207 

ASTM Test 0-635 (Flammability of Self-Suppoitfng Plastics} shows catalog No. 207 to be com
i:;letely self-extinguishing. No flame resulls after lllmOVal of a torch held to the material fer :30 
seconds. ASTM Test D-2863 gives a Liniting Oxygen Index ct 30.2. 
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Barrel Cal 

Barrel Cal 
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End Cap 
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End Cap 
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End Cap 
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GEM BEAM PIPE ISSUES 

1) Vacuum requirements 
Beam-Gas events << Beam-Beam min bias events 

Minimize physics pileup 
Avoid confused triggers 
Maximize beam life-time 

J.Rutherfoord 
11/20/92 

Beam-Gas events outside calorimeter cavity 
Contribute to neutron fluence in muon chambers 

Beam-Gas events near FFQ will heat these quads 

2) Beam Tube diameter and beam tube material selected to 
Maximize pumping efficiency 
Minimize secondary interactions in beam pipe walls 

Flaired beam pipe? 
FCal acts as collimator to clean debris from IP? 

Not act as a critical aperture in the accelerator! 
Reliably hold high vacuum 

3) Vacuum and vacuum pump failure scenarios 
NEG's in regions with long access times 

4) Surveyors' requirements on beam pipe diameter 
> Scrn diameter for sighting thru. 
Clearance to accommodate 

Assembly and disassembly for maintenance 
Rising and/or sinking of the hall floor 

5) Physics coverage of FCal 
Beam pipe diameter > (8 cm plus clearance) inconsistent 

with FCal at z - 5 m. 

6) Temperature requirements on beam pipe 
Is there sufficient thermal insulation between beam pipe 

and cryogenic calorimeters, particularly through FCal? 
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Relevance of BNL Measurements 

M. Diwan 
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particles, !1eutrc::s~ a.:.C photons as pr-edic~ed by the }.,fonte Carlo sinulatic::s and 
the liquid scintillator and Bonner sphe::e measurements. 
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Metal only plug Shielded plug Extra l" Wand poly 

DC4 rate - pre-plug/2 I 2542 654 I 624 

l\fonte Carlo I I '--- ,i.--,.ed p--•ic'e- ')" - I 202 .1. ... ...., ... .1...;. ".;:."'O . a..o.w J. ;::: I - !.J I I 114 
from neutrons 1025 195 I 55 
from photons lSi 110 59 
Sum . 1427 507 . . 228 .. . .. .. 

Liquid scintillator. and Bonner · ... .. . .-•.· : ··:- . - .:.:'.-:: .-;: 

~12h~mi mic!~:i l2IC:l2h.i,l2 . 

charged particles 409 504 263 .. 
neutrons 263 .. 48 . -.. - ... ' _21. 
photons 240 - --- _____ 78 .. ... -- .... .. ___ ;3.8. . -.. : ' 
Sum 912 ·~~o .. · ' , _;,..;.._..:.a2.2. ;; ... --- - - - . - ~--- -

.' ,, .. -
-; -.·.•. -

Table 5: Comparison of drift chamber DC4 rates (in clusters/B5Tl) from cha:rged 
particles, neutrons, and photons as predicted by the Monte Carlo simulations and 
the liquid scintillator and Bonner sphere measurements. 
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