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Agenda, attendees and presentations of the GEM Neutron Task Force
Meeting held at the SSC Laboratory on January 6, 1993.
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> N.Mokhov

BACKGROUND FROM COLLIDER

 SSC Low-beta IR

 Shielding and Magnetic Field Effects
* Beam-Gas

* Local Beam Loss in IR
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SSC Laberatory 06 January 1993

* 4 N.Mokhov
BACKGROUND FROM COLLIDER
Neutron Fluence at L=20m and R=2m per the SSC year
* pp-collisions (1033 @ 20 m): 2x1012 cm-2
(can be significantly reduced @ 35 m)
- e Beam-Gas (cold+10-8 torr in warm): 5x1010 cm-2 - (*)
op
(cold+10-7 torr in warm): 5x1011 cm-2
e Local Beam Loss (Normal Operation): 1x109 cm-2
("Wrong" Operation): 1x1012 cm-2

() 3.5x1012 cm-2 around beam pipe
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Update on Lahet Simulations

L. Waters
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(A7

12/ 7/92 16 11 31
GEM SIMULATION FINE
SEGMENTAT | ON

PROBID = 12/ 7/92 16 07 33

BAS|S

{ 1.000000, 0.000000, o.oooooo}
0.000000, 1.000000, 0.000000

ORIGIN

( 0.00, 0.00, 179%.00)

EXTENT = ( 1200.00, 1200.00)
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12/ 7792 15 31 25
GEM SIMULATION FINE
SEGMENTAT ION

HOBID = 12/ 7/92 15 2B 48
£S1S

5

¢. 000000, ©.000000, 1.000000
0.000000, 1.000000, 0.000000
|

0.00, 0.00, 3500.00)
XTENT = ( 300.00, 300.00) °
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beampipe | r=2.1055 - 2.2305c¢m | SS304LN

lig. He r=2.2305 - 2.485cm | liquid He!

coil r=2.485 - 4.936cm 24.25% Nitronic 40
.75% liquid He*
40.6% copper
34.4% TiNb

spacer r=4.936-5.493cm Cartridge Brass

collar r=5.493-7.020cm 99% Nitronic 40
: 1% Het

voke r=7.020-13.335 cm ~ iron

shell r=13.335-13.812 cm SSSO-ILN
insulation || r=13.812-34.83 em 2.5% N.He*

5.0% Aluminum

10.0% mylar
\ 18% SS316

post radius=12.5cm Aluminum-
wall thickness 1.6cm

cradle il 50 cm long : .1 858316

cryostat 34.83 - 36.83 i S8316

Table 1: Note the cold mass sits 6 cm above the center of the cryostat wall. -All percents
are by volume.
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Shielding Strategies

V. Morgunov
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Beam Pipe Design
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Update on GEANT-COLOR
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OCT Z9 *SZ 12:3Z RESCTCR EXPEIRIMENTS, INC. P.3-12

' V4
. . < . .
Reacior Experiments, inc. 3 y“ xj B A T vALL O Sett

Bulletin S-87N
Jung, 1&&

TECHNICAL DATA SHEET
POLYETHYLENE-BASE SHIELDING

Pcivasthviene is an excsilant base material for neutron shielding materials becawse of its sxcapticnally
high hydrcgen contert CF ait practical materizis, & cocniaing more hydregen atems in a given voluma

then znv cther substancs, is chemically inert, and nas sxszilent mashining and fabricating characteristics.

This bulletin presents selected tests and data cn the different availetle types of shielding that use
pclysthylene as a base material for a varisty of acditives.

Cat. No. Description Typical Acplicatiens
20 £3% Bercn-Peivethyiene Reseerch, baining and power reactors.
202 1% Boren, 80% Lead- ‘Where i is necsssary to shield against comiined
Peoivethyiene therma! nectrens, fast neutrens and gamma rays.

208 76.5% Lead-Pciyethylene LEHT-LEAD® garnma shielding for redicisotope
and nuciear medicine fabrications.

207 Seif-Extinguishing Borated  Powsr reactors or where flame-resistant mazterial
Paolyethylene is important.

210 30% " Boron-Polyethylene Reduction of very high thermal neutron flux levsls,
213 Pure FPolyethylene Mederater for neutrons.
215 7.2% Linum-Pclyethylene  Shisiding gamma sensitive cetectors or -experiments

against neutrcns without producing capture-gamma
rays.

MISCELLANEOUS DATA
- Camiog No. 201 o
Eﬁéc;t of Heating: © days @ 200°F: Material lost 2.5% of Rs original hydrogen,
Calculated Heat of Comtustion: 15,300 STL/b - 8425 calfg.
Exposure o 100% Relative Humidity for 3 Years: No effect,
alog_No.
ASTM Test D-635 (Flammabifty of Seit-Supporting Plastics) shows Catalog No. 207 to be com-

Fletaly salf-e:mng_utstmg.Nothme resulls after removal of a 1orch heid to the material for 20
seconds. ASTM Test D-2863 gives a Limiting Oxygen Incex cf 30.2.
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Issues for Forward Calorimeter

J. Rutherfoord
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68

i

GEM Forward Calorimeter - 11/16/92

Vacuum Vessel
Bellows

i—scmonneam'l‘ube

10.1 em OD Vacuum
Tube

L— LAr Vessel Bellows

l——— Bi-Metalic Joints

Thermal Bumper
LAr Vesscl Bellows
Bi-Metalic Joints
Vacuum Vessel
= Bellows
—
]
L MLI Space (127 cm)
12.7 cm OD LAr Tube

TOTAL P.82



Barrel Cal /4

End Cap

\

Barrel Cal /4

End Cep
Cal

Barrel Cal /4

End Cap
Cal

Barrel Cal A

End Cap
Cal

=]l

| al\ \ T \R

GEM FCal Options

90



2)

3)

3)

J.Rutherfoord
11/20/92

GEM BEAM PIPE ISSUES

Vacuum requirements

Beam~Gas events << Beam-Beam min bias events
Minimize physics pileup
Avoid confused triggers
Maximize beam life-time

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

Beam-Gas events near FFQ will heat these quads

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

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

Surveyors’ requirements on beam pipe diameter
> 5cm diameter for sighting thru,
Clearance to accommodate
Assembly and disassembly for maintenance
Rising and/or sinking of the hall floor

Physics coverage of FCal
Beam pipe diameter > (8 cm plus clearance) inconsistent
with FCal at z ~ 5 m.

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

33
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Figure 7: Comparison of Monte Carlo predicted neutron spectrum and méasure-
ments using Bonner sphers at the position of the npstrea.m d:ﬁ chamber for (a.)

polyethylene.
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Fxgure 8: Comparison of Monte Carlo pred:cted Beutron spectrum a.nd measure- -
ments using Bonner spheres at the position of the dowiistream drift charmber for

(a) metal only plug, {b) shielded plug, and (c) plug with an exira inch of tungsten
and polyethylene. ,
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Table 4: Compoariscz of drift chamber DC3 rates (in clusters/B3T1) from charged
particles, neuircas, exd photons as precicied by the Monte Carlo simulations and

the liquid scintillator and Bonner sphere measurements.

Metal only plug

DC4 rate - pre-plug/2

Shielded plug

Monte Carlo
o

frem charzed particies

from neutrons

from photons

spheres minus pre-plug/2

charged particles

Liquid scintiHatoi'.-a;nd-'Bonper 2 B

504

Sum

neutrons 263 —_48 —
photons 240 . — T8 | .. .38

Taible 5: Comparison of drift chamber DC4 rates (in clﬁsi:ér‘s/ B5T1) from
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. s

charged

particles, neutrons, and photons as predicted by the Monte Carlo simulations and
the liquid scintillator and Bonner sphere measurements.
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