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GEM Detector Coil Shielding 

• Concept: 

Optimally Sized Iron Plate Located at Ground Elevation 

+Objective- To Determine The Optimum Plate Dimensions Such That: 

• The Fringe Field in the Air at Ground Elevation is < 1 O G 
• The Iron Plate Material Costs are Minimized 

+ Analysis Methodology: 

• Detailed Finite Element Analysis Using ANSYS Magnetics 
• 3-D Modeling Uses Actual Nonlinear Iron Material Property 

+ Preliminary Results: 

Plate 
Bma/Bmin Bmax Weight of 

Dimensions sedge 

[m] 
(Plate) (Air) Iron Plate 

240L x 200W 1.38/0.05 40,000 
0.15 thk Tesla 14 G <3G Metric 

(Stepped) Tons 

192L x 160W 1.44/0.10 25,000 
0.15 thk Tesla 14 G <5G Metric 

(Stepped) Tons 

L x W x thk ?!? 
To Be 10 G < 10 G ?? Tesla 

Determined 
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r , Quarter Model of Plate & Coil 

x ~ A9(\J 

22.6 MA Equiv. Solenoid, 240x200x0.15m Iron Plate for shielding 
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GEM Magnet Subsystem 

Cost Profile 

Gary Deis, LLNL and Peter Marston, MIT/PFC 

GEM Magnet Technical Panel Meeting 
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GEM Maanet Subsvstem Schedule 
1991 1992 1993 1994 1995 1996 1997 1998 

Finish 

LOI approved ! EDA ATP J : ! I BOD U/G Hall Inst Detectors 

!Project Milestones 1 ..... ! ... u1·.·.·.1.··~.·.r1·.·.·r~1·· .JI Th hhr•hh r···1··r·h•Arh · rhl•·······• i 
--t-· Conceptual ~h Preliminary -··-'-- .--i·-·,..--~·-) Oversight -· '-'-, ! ···-'-'--!-- ~· .w-l-'-- h.,j •... 

Subsystem Design I .. J • • , . · ~ i i ! .. L : ··r· .. :···· ... ! .. , .. ·+···! +·I- .. , ............ : +· .. -....... ( .......... 1 .. ··1 ....... ····:·.... ....... : . 
1 
...... ;.. . ;.. Contract des, tool lab on site .. , . .. l .. L... .. j ...... 1····· j ............ j .................. ; 

fabricate coil forms 1 /12/95 I i i , . , . . ' 27 mo ! i i ! 
·-· -- "" ' h _, '_,_4-'4_' ;--1"""'1' ;•--, ' ; ! . [ ., . --r~· ·- •""t"-' ' .. ""·'t'' 

I 1 ... , ....... .... ) ... Development . Contract design, too fabrication on site L ............... ) ............ .y .. ) .................... !....... ...... . .: ..... . 
fabricate conductor 3/15/95 i · · · ' 29 mo i ! ! l 

· ·····i·· ·'l·····l·······+····T·.···Y···+······t·····!······i1···+······1······i······l·····f.···•······1······ ······+·· ······· ..... ; ................. + ............... !···. I I ! -+ ... Development . Contract _des: tool ...4 .. ., wind on site ..,..f _.;,._ ! ! --'"""'; ..... 

wind on coil forms 4114/95 

1 
.•.• ! ...•.•.....• t:;;;;;' ·r ,:;;,;.:; _, Tl l ,~, •••.• f .••• • ....• J·· •••· •. :J••--• . . T .. 

!thermal radiation shields 6/10/94 I _j_ !,,,_ ' , , , . , , , ~ ! 20 mo . .J....... ! ! i ! 
.. 1.. ..1 ..... ~?°n,tra~ __ ,des.,t~ ....... 1 _fa~on

1

slte ~----!:-· ...... .... j .. __ ....... 1 ....... ...... _____ ) ... _, .. ........ J~"-
fabrlcate vacuum vessels 6/15/95 I I j ! ! • • 33 mo ! I I ! u u u . • t u .u u t lu•uluu+Uu Hu•IH•uuf••m• uuH 'Ut•hu •HHH UHutuulu ·rutu U• •U+h .. ·+ u ••••• +· 

,_.,.,,.-H ... ---~~""'" ~-- . .-..~ contract .... r _ fab, ship ~ l ~ ... L _. ....... L-.-.w.. ... L... 1 _... ! ----~ 
fabricate cold mass supports 4111/94 1 ..... ! ! i • · , ' 20 mo ! ! ! ! ! 

I I ... I h r ·1 ..• ·r· t~:!;~·~.1:~;r~:r;~~:;~:;~;; ·t:~;l~~h ··~s~~~~;; ·•·••· ·:•l. H .• r.h· ....... ···--t· H ..... Lu 
final coil assembly 10/5195 I ! ! , , , ~ i ! ! ! 
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!Construct poles 12195 I j ..... j : I i . , . ' ! : i i 

H fJ:~J=: = r·~r~ =· ·~:~~;~~mr• ;;~~;·~::;~~HrH···~~·!;~~·~;·i:~····};~·:;~;; ·:: m r··· ·:= h T . ~. H h ; 
. .· . . .. . .. h; ...... f ... ~ .. hih'l ... t····~~:~~;;~: ... i-:··r::::*·;n:~all -- .. ~-·- - - ... -··-

Power/protection system 6/96 

'" Cryogenics 6/96 

Installation/testing In U/G Half 10/96 

=J=~I-

J--· ' ·1 ! l .~ ·~~,.-,; 

····•1··1······j +·i···· 1

· r 1 
· :······· ' j······· ·+········· i 

Inst 

···• : .. l 
Management/integration ...... T ...... ··1···l"'··t·l····t·····1···t·····t····t····1····t ... ·l·····1····t····t--··r·1 I : I I : 

Sunday, September 22, 1991 
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[bsystem Design 

Coll forms 
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Winding 

GEM Maanet Subsvstem Schedule 
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Cost 
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4/14/95 
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0 L~ =J4~ ~
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Final coil assembly 10/5/Q5 

Poles 1?/Qfi 

;Power/proteclion system Fi.JQR 

Cryoaenics 6/96 

Sunday, September 22, 1991 



Gem Magnet Subsystem - Near-term Schedule 

1 991 1992 1993 

A S 0 N DIJ F MAMJJASON DI J F M A M J J A s 

! LOI due O O LOI Approved -i i ! EDRdue O 0 Authorization to Proceed 

... ~::~;:.z:::·:~lioo) .... t r P:!):\L~f !t~.;-Jl 11 lI•••••··· Fl 
Alternate Conductor Development i i , > : i : i : i 

Project Milestones 

~~~i~t:::a::~;i~gDefense wcwf- ~•fmmf" ,5•m -·w m--1--i""" "'l-·+wc ,.,. ·www -+ --+ ·- wcka ·\ "" t- 1-- ·-1· -+---

LOI ~~e~i~~n:;;ii~::i;n~:::~~sis ~::t- · r.~LC?.-=:=~±~ ?1=. t EL.~.~~: [-~.}~.: 
Facilities/Installation Planning i i ' · · · > i ! ! i i ! i i 

1 Specification Preparation j i i i I i j i i i , : . i j 

I Do"'"' 00
"'"" Pl~···"' I l ! r r.r I ! l l :; n : ;· ·: : :::: 

First contracts placed ..... /.. ··+ ) ! ................. . !....)... ......... ). J ................ i... .. .) ............. J .L ..... i .. ·I l '·" 
I -i•mc mt•••tm•I--= --+"1-m•: :--• , __ _i I +--i •-t·-- ---·+--1-• 

Sunday, September 22, 1991 
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GEM Magnet Manufacturing Scheme 

• Conceptual Design leading to LOI submittal 

• Preliminary Design leading to Technical Proposal 

- bring design to level necessary to specifr top level 
components (coils, vacuum vessels, etc. 

- perform necessary R&D (i.e., conductor fab, joining) 

- prepare specifications for design and fabricate contracts 

• Bid and Award contracts 

• Industrial Contractors design, fabricate, and install necessary 
tooling on site 

• Contractors pre-fabricate large parts for sub-assemblies at plants 

• Contractors put together large sub-assemblies on site 

• Sub-assemblies are integrated into final coil half assemblies 

• Coil half assemblies lowered into Hall, integrated with membrane 

LUI 



Fabricate conductor 

Receive Coil Form 
pre-fabed parts 

Receive Vacuum Vessel 
pre-fabed parts 

store on transfer spools 
24@ with I km on each, 
2 km per mo 

Join parts to form Coil Forms 
at 2@ Stations, 2 per mo 

Join parts to form 2@ vacuum 
Vessel sub-assemblies 



Wind 

Conductor 

Into 

Coil Forms, 

24@ 

Stack 12 Coil 
Forms, integrate 
Cold Mass Supports 
Thermal Radiation 
Shields, Super 
Insulation, etc, at 
2 different 
assembly stat ions 

Integrate Coil Form Sub-assemblies with Vacuum 
Vessel Sub-assemblies, add End Flange, complete 
assembly, perform Above Ground Tests, ready. 



GEM Maanet Manufacturina Schedule 

Finish 

LOI Approved 1/1192 

tech proposal design 1213193 

ATP 114193 

i 

temporary facilities avail 12/8/93 

fabricate conductor 3/15/95 

fabricate coil forms 1/12195 

lwlnd on coll forms 4/14195 

thermal radiation shields 6/10/94 

fabricate vacuum vessels 6/15/95 

fabricate cold mass supports 4111 /94 

BOD Coil Manufacturing Bldg 11/1/93 

final assembly station 12113/94 

assemble first magnet half 6/4/95 

assemble second magnet half 10/5/95 

1991 1992 1993 1994 1995 1996 1997 

·····;· 
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,, • contracl design, tool fabrication on site ... L ...... L .... j ..... ). ~ ·····' ...... .:. ..... j .. 
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Gem Magnet Design/September Progress II 
Summary 

• Ready for "LOI-design" freeze on vacuum vessels, saddles, 
' 

cold-mass supports. Detail dwgs, cost estimates in progress 
• Design of conductor, bobbin, coil winding, etc, on "front

burner" this week. 
" Conceptual designs and costing for power/protection and 

cryogenics is in progress 

• WBS revised slightly, first-draft of dictionary completed. 
Most costing responsibilities assigned 

Most important work: 

gdxxxxxx-1 
9(13191 

• SIGNIFICANT vendor contacts this month 
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FACILITIES FRINGE FIELDS COMPARISON 
O.te: September 23, 1991 

Surface 
LAB FACILITY Surface Area Surface 

Years Area 5 gau11 Area Altitude ~va-ground Regulatory Health 
In Magnet Type of Magnet 10 gauss (intb'UJ111eni.tioft 1 gauss of 5 gauss volume Complianc1 A EIS Effects 

Operation Strenath Shleldlna Elevation '"'""cemaker ••nsltlvltr) (no lssuel Field at 5 aauss Ta ....... Reported 

1 SSC-GEM New 0.8 T unknown c47m> .. 21.1oom2 -43,000m2 -110.ooom2 71m .. 1,sso,oooms DOE et el. unknown n/a 

2 LLNL - FENIX -0.5 14.0 T none c3m> 4,971m2 8,414m2 ' 23m -22,ISOml DOE et al none none 

• LLNL- HFTF -10 -11 T none <2m> 452m2 I04m2 ' 16m -1,434mJ DOE only none none 

• LLNL- MFTF c1 week -7T none -3.5 m 7,350m2 -13,000m2 ' 50m ? DOE only n/a none 

• 1 S'BBL.CH-FNAI 15 -3.2 T none 2m 2,413m2 -5,000m2 ' -40m .. 100,sooma OSHA n/a one..,,.,,...,.,,,. 

• LCT-ORNL 2 BT none 3m nl• .,. .,. n/a .,. DOE none no verill•bl• 

7 Tohoku/Chicago Sync.·FNAL -20-25 .. 3.0 Tu. ..... ? • ' ' • ? ? • ' ---
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