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AGENDA 
SDC Collaboration Meeting 

October 22 - 24, 1992 

Thursday October 22 

8:30 a.m. 

9:00 a.m. 

9:30 a.m. 

10:00 a.m. 

10:30 a.m. 

11:00 a.m. 

12:00 noon 

12:30 p.m. 

1:30 p.m. 

Auditorium 

SSCL Status and Plans for FY93 

Report from Spokesperson 

Report from Project Manager 

Report on Cost/Schedule Status 

Break. 

Progress in Technicolor Model Building 

Calculations of the SDC Radiation En vironment 

Lunch 

Subgroup Meetings 

(Major task is to go over DOE Review Parallel Session 

Presentations and prepare final transparencies and notebooks for 

reviewers) 

6:30 p.m. Group Dinner - Chili Peppers on Ham pton 

9:00 p.m. Resource Committee - Upstairs Conf. Room 

1:30 - 3:00 p.m. Institutional Board Meeting - Auditorium 

9:00 a.m. Technical Board Meeting - Upstairs Conf. Room 

12:30 p.m. Adjourn 

F. Gilman 

G. Trilling 

T.Kirk 

D. Etherton 

S. Dawson 

A. Palounek 



PRESENTATION BY: 

F. GILMAN 



L 'l ' ). G; { 

Su,\e·F~onducting Magnet Industrialization 

Six types· of magnets: Collider dipole magnets 
Collider quadrupole magnets 
Special collider dipole magnets 
Special collider quadrupole magnets 
HEB dipole magnets 
HEB quadrupole magnets 

(8076) 
(1699) 
(731) 
(127) 
(929) 
(561) 

($1.2B) 
($136M) 
($IIIM) 
($30M) 
($96M) 
($74M)' 

Approach:. For all but special collider quadrupole magnets, SSCL 
1 • i will team with industrial contractor for development 
I and production. 

ssrl. _ T!I'-()(lRnn 





sse Laboratory Physics Research Division 

Collider DipQI~ Miu:net 

. VendIOFS: Selected - 23 Oct. 90 

Lead'er General Dynamics Corporation 
Follower Westinghouse Electric Corporation 

• Leader build 15 prototype, 35 pre-production, and 
25'1 LRIP 

• Follower build 0 prototype 35 pre-production, and 
25~1 LRIP 

• First production magnet due J nne 1994 



sse Laboratory Physics Research Division 

C0.:lLLIDER QUADRUPOLE MAGNETS 
. . •. • .' . t 

Vend/or selected May 3, 1991 

BABCOCK & WILCOX 

• 147 Superconducting Magnets 

• Eventually 1,664 Quadrupoles 

First Delivery: Fall, 1994 
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Quench Sequence 

(1) - tint quench durlna .traln ,au,a run to quanoh: 
.Iep. at 1ft 1./ .. 0 10 00001.; ramp aL 

41./. Lo ollrTonl .Iop. "bOYD 00001. 

(,~) - ramp aCCjurlnca 1Il0d IrI rid: ramp 10 150001. III 10A/arlc. 
wRll 10mln; ramp 10 quanch aL 11./_00 for quenoh ... 2-15 

Quench Origins: 
~ - Upper Inner 
o - Upper Outer 
o - Lower Outer 
)( - Lower Inner 

t - did not quench; 
trip on power aupply 
OYlrheaUn. 
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S,SC Laboratory Conventional Construction 

Conventional Facilities Overview 

Total Cost: $1.2 Billion 

Real Estate: 16,553 Acres 1 ,272 Parcels 

Buildings: 102 Structures 2.1 Million SF 

Excavation: 7.5 Million CY 400,000 LF Tunnels 

Electrical Demand: 185MW 

1/4/91 



Qonventional Construction: Current Status 

Parsons-Brincl{erhoff/Morrison-I(nudsen selected 
as' Architect-Engineer/Construction Manager in 
1990 

Draft master plan complete(1 

Substantial design llnderway 

Numerous facilities llnder construction 



Ce;IIUder Tunnel and Shaf .. ~ubcontract Breakdown 
I ..... ~.,. ',. 

ss 
September. 1'7, 1992 

CCU A750 
Finish 

CCU A602 
Excavation 

S60 

N15 
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Tunnel Construction and Magnet Installatio.n 

" 

o Magnet Shaft Locations 

I G-1 i Tunnel Contract Sequence 

(2) Half Sector Magnet Installation 
Completion Sequence 
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(£) Full Sector Test Sequence 

i + • Backfill Concept Portrayal 
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N 15 MAGNET DEL I VERY SHAFT 

Status as of: October 8, 1992 
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N15 UTILITY SHAFT 
Status 2~ of: October 8, 1992 

SECTION 
VIEW 

f.,US TIN CHJ.,LK 

EJ.,GLE FORD 
S' I" I ,-iir-,_ C 

T3M Drift 

Mined Top Heading 
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VI ='W 

21 . REAM 

100' 

~ SHAFT 
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N 15 PERSONNEL SHAFT 
Status as of: October 8, 1992 

,A,UST I N CHALK 

EAGLE FORD 
SHALE 

23'8" REAM __ --II'-
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--250' 
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N20 VENT I LA T I ON SHAFT 
Status as of October 8, 1992 

25' 8" Excavation 

AUST I N CHALK 

Lower li ner Ke 

~ __ ~165' 

TBM TUNNEL 
-200' 

EAGLE FORD SHALE 
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N25 PERSONNEL AND UTILITY SHAFTS 
Status as of: October 8, 1992 

I 

~ PERSONNEL 
IL SHAFT· 

AUSTIN CHALK 

21' REAM 

Excavating 1/2 
of Top Bench 
and 40' into Adi t 

Temp. Backfill 

0' 

0' 

79' 

90' 
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Contract 
. " 

Nl~5-N20 

N~O .. N25 

N~5 .. N40:· 

N40·N55 

S40·S55 

TOTAL 

BeE ($M) 

20.4 ('92) 

18.5 ('93) 

49.0 ('93) 

46.9 ('93) 

41.9 ('94) 

176.7 

100x 114.1 =64.6% 
. 176.7 

EAC($M) 
(Bid Amoullt) 

23.1 

15.8 

23.9 

27.1 

24.2 

114.1 
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PRESENTATION BY: 

G. TRII.lLING 



Remarks from SOC Spokesperson 

October 22, 1992 

G. H. Trilling 

'------------------------ ~\,-~ 
w...-:c::::=:!.:-· 
~~ .. 



New Applications for Membership in SOC 

Colorado State University 

University of New Mexico 

Note: A committee appointed by IB Chairperson Goshaw and chaired 
by Paul Taras has recommended some improvements in the admission 
process. This will be discussed in the Institutional Board meeting. 



SDC NUMBERS IN EACH COUNTRY 
(Physicists and Engineers) 

COUNTRY 

Armenia 
Belarus 
Brazil 
Bulgaria 
Canada 
China 
Czechoslovakia 
France 
Georgia 
Israel 
Italy 
Japan 
Romania 
Russia 
United Kingdom 
United States 
Uzbekistan 

Total Collaborators 

INSTITUTIONS NOm COLLABORATORS 

1 3 
2 7 
1 5 
1 2 
8 26 
2 36 
2 5 
1 21 
1 8 
1 2 
3 30 

25 101 
1 5 
3 89 
4 15" 

58 565 
2 12 

932 

Ie l'-______ ~~·······i5. 
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Some Happenings since August Meeting 

Sept. 1-2 
Review and technological decision on calorimeter FE electronics 
(digital solution chosen). 

Sept. 11-12 
HEPAP Meeting at SSCL with reports from SSC Project, SDC, GEM 

Sept.14-18 
Preparation sessions for DOE Review 

Sept. 29- Oct. 5 
Visit to Russia by Gilchriese, Thurston, and GT 

Oct. 14-16 
Muon Barrel Toroid Preliminary Design Review (Bob Bell, Chair) 

October 19 
Revised detector cost (Etherton) 

~ 

~---------------~ ~~~) 
~~ 
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Comments on MBT - PDR 
(from J. Cherwinka on oral comments from Committee) 

The general concept is sound and is expected to work well. 

No major flaws were uncovered in the design or analysis work 
presented. 

Suggestions were made on how to tune and further check the 
work presented. 

Areas needing further work were identified. 

Ideas to consider were presented. 

Comments were made on Russian design alternatives and work 
plan. 

~ ( '-' l ______________________________________ G.~~~:~ 
~~1 ~ ...• 
~~\~~ ... '. 
~~ .. 
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Updated Cost and Funding Information 

u.s. SOURCES 

SSC Project 

HEP Program 

TNRLC university support 

NON-U.S. SOURCES 

In-kind contributions 

,TOTAL FUNDING 

DETECTOR COST (incl. FY91,FY92) 

Shortfall 

$298M 

$40M 

$20M 

$231 M 

$589M 

$609M 

$20M 

~: ~ 

'------------------------~I 
~~ 
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Estimated Total Contributions 
Non-U.S. Collaborators 

(measured in U.S. equivalent cost offsets in FY92$) 

Canada $25.0M 

Commonwealth of Independent States $32.9M 

France $13.7M 

Italy $16.7M 

Japan $116.2M 

People's Republic of China $10. 7M 

United Kingdom $15.9M 

TOTAL $231M 



Comments on Funding 

Roy Schwitters has requested that DOE not make a detailed 
review of funding next week (focusing principally on 
technical/management/cost issues). This in part reflects 
the fact that levels of non-U.S. support are still rather uncertain. 

We have developed an International Funding Plan which 
defines in a preliminary way the division of responsibilities 
among countries of the collaborating institutions. Through 
this plan we estimate a non-U.S. in-kind contribution of $231 M 
(-400/0 of the detector). Exactly half of this amount is projected to 
be contributions from the Japanese SDe group. Thus the most 
crucial issue in the implementation of this plan will be the 
decision of the Japanese government relative to support of the 
sse (to be made in early 1993). 

Even with optimistic U.S. and non-U.S. projections we 
have a $20M shortfall. This may grow in the DOE review. 
Unless we find new savings or more funds, staging may 
become a necessity. 



Letter from Schwitters to Cipriano: 

... "Due to remaining uncertainties in foreign funding and the relationship 
of the SOC funding profile to those of the SSC Project as a whole, we 
propose that the review process proceed in two phases. The first phase, 
scheduled for the week of October 26, 1992, will cover technical aspects 
of SOC design and construction, management, and the overall cost 
including options for staging or reducing the scope of the detector to 
conform with potential resources. The next phase, for which the 
Laboratory and collaboration should be ready by the Spring of 1993, 
will examine the detailed financial plan and funding profile for SOC, 
including international and domestic funding sources outside the SSC 
Project. We will, of course, want to hear in October as much as possible 
about S DC's expectations for foreign and other non-sse project 
resources .... " 
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Distribution of Responsibilities 

TRACKING SYSTEMS 
Silicon Tracker 
Barrel Outer Tracker 
Intermediate Tracker 

Italy, Japan, U.K. & U.S. 
U.S. 
Canada & U. K. 

SUPERCONDUCTING SOLENOID 
Coil, Power Supply J,apan 
Cryogenics Japan & U.S. 

CALORIMETRY 
Central Calorimetry 
Forward Calorimetry 

MUON SYSTEM 
Iron Toroids 
Chambers 
Trigger Counters 

France, Italy, Japan, PRe, Russia & U.S. 
Canada 

Russia & U.S. 
Japan, Russia & U.S. 
Italy, Japan, Russia & U.S. 

l ,'", 
-~-:-----------------------------------------------~ 



Distribution of Responsibilities (Continued) 

FRONT-END ELECTRONICS 
Barrel OuterTracker 
Central Calorimetry 
Muon System 

DATA ACQUISITION SYSTEMS 

Canada, Japan & U.S. 
France, Italy & U.S. 
Japan & u.s. 

Silicon Tracker Italy & U.K. 
Barrel Outer Tracker U.S. 
Intermediate Tracker Canada & U.K. 
Calorimetry Canada, France & U.S. 
Muon System Japan & U.S. 
Event Builder,Level 3 Farm Japan & U.S. 
Other Items Canada, France, Japan & U.S. 

TRIGGER 
Silicon Tracker 
Barrel Outer Tracker 
Intermediate Tracker 

. Calorimetry 
Muon System 
Global Level 1 & 2 

Italy & U.K. 
Japan & U.S .. 
Canada & U.K. 
Canada, France & U.S . 
Japan & U.S. 
France, Italy, Japan & U.S. 

~ ____________________________________ ~l 
~~:.) 
,~~ 
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r 
Distribution of Responsibilities (Continued) 

OTHERS 
On-Line Computation 
Control System 
Installation /'~ 
Test Beam Program 
Conventional Facilities 
Overall Project Management 

Japan & U.S. 
U.S. 
All 
All 
U.S. 
U.S. 

~----------~-_#--------------------.~~~. ~\~~ 
o/i~. 



Principal Goals for the Meeting 

Rehearse and prepare for next week's review. 

Pursue discussions of next fiscal year's activities. 

~ 

~~--------------------------~' ~rtfd?>1 
~~ "'!) 



SDC Monthly Report Checkpoints 

Areas where a bit more work could really help some of the reports 
(others are already excellent!) include: 

It Format of headers (technical staff and author) 

• For idle areas, the notation "no activity this month" is better than no 
report or response, i.e. "missing report" 

• Spelling and syntax (yes, this is still a problem here and there .. ) 

~.:.. 

f"":' 

-----------------~ 
10(211')2 -I. Kirk 91 



SOC Project Manager's Report 
- SDC Full Group Meeting -

Dallas, Texas 

• 

• 

• 

• 

October 22, 1992 

News 

October 26-30 DOE Review 

MOUs 

Monthly Reports 

~ 

--~;-------------------------------------------------------------------------------------------------------~ 
10/19/92 - T V:.I, 
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I PM Report - page 2 

News 
.. Muon Barrel Toroid Preliminary Design Review carried out October 

14-16 at SSCL 
- good presentations 
- very experienced committee 
- positive outcome, design Oked~ some items need further work 

• Interlaboratory Agreement and Attachment nearing approval with 
IHEP - Beijing and SSCL 
- will provide Barrel Hadron Absorber Prototype 
- DOE has raised some issues with the Attachment 

• Japanese Science Council visited SSCL on September 28 
- very important group, they advise the Prime Minister 
- they were very impressed (letter to Roy from Prof. Sadao 

Nakajima) 

• Funding of SDC management positions by DOE HEPD is moving 
slowly . .. 

~ 
'------------------------------------------------------------~j 

10119/92 - T. Kirk 



,.. . 
'-' . 

PM Report - page 3 

October 26-30 DOE Review 

• Please get your transparency masters (identified with your session 
number and your name) to your parallel session chairman ASAP! 

• Session Chairmen, please see that a complete, ordered set of 
transparency masters are available to SDC support secretaries 
(Sandy Birmingham and Debra Joe Spangler) ASAP! 

• All presenters who are addressing schedule data should be sure 
they have the official versions produced by Dave Etherton; ditto for 
costs. 

• Please note the information sent to you by mail, especially the 
October 19 version of the Agenda. 

• Finally, if you can, please go over the content of your talk with your 
session chair (especially, potentially controversial items). 

-----------------------------~@ ~~ij1 
HI/l'l/'I;' I 1(lIk 
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PM Report - page 4 

Memoranda of Understanding 
• Only two are complete for entire subsystems (straw and fiber 

trackers) 

• SSCL funding level is still not decided 
- early indications of good levels are now possibly in doubt 
- early SSCL tunneling contracts "have saved funds relative to the 

SSC baseline 
- there was significant underspending in FY92 

• No funds will be dispersed without an agreed-upon MOU 
- disagreement in one subsystem area needn't compromise others 

(multiple MOUs/institution can be allowed) 
- MOUs need to correlate explicitly with WBS and IPS 
- Deliverables and reporting will be enforced 

• If we have significant underfunding from SSCL, FY93 may have 
allocations in two segments 
- first 6 months at full strength 
- second 6 months by institutional performance 

l ___________________________________________________________ ~r~ 
\ 011 0;92 - 1. KirK ~ 



PM Report - page 5 

Monthly Reports 
• The monthly report is decent and improving 

- submitted text is interesting and about the right length 
- figures submitted are very useful 
- organization and editing is pretty good 

but . .. 

• We have a way to go to have a truly good documentation of the SOC 
Project 
- some reports are still missing 
- cost reports are sketchy to poor for many institutions 
- a few more figures could help 
- a few words on the significance of the reported work also helps 

comprehension 

keep on truckin', folks ... 

~~ 
------------------------------------------------------------~j 

10/19/92 - T. Kirk 
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SDC U.S. Equivalent Cost Estimate 

Tracking Systems 
(1 G°/.,) 

Pro]. Mgmt. & Det. 
Integ. (3%) 

Installation & Test 
(6%) 

Hall Conv. Systems 
(2%) 

Computing Systoms 
(2%) 

10/22/92 

Electronics 
Systems (16%) 

Superconductlng 
Magnet (7%) 

Calorimetry (27%) 

Muon System (21%) 

Total Estimated Cost = $589M FY92 

SDC Pie Chart 
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III ProJect Management 

1m Installation' and Test: 

~ Test Beam 

~ Conventional Systems 

nn On-line Computing 

§ Controls 

II Trigger 

1m Data Acquisition 

~ Front-End Electronics 

~ Cryo Systems 

1111 Solenoid 

§ Muon Measuring system 

[ill] Muon Magnet system 

I1ill Forward Calorimeter 

• Central Calorimeter 

II Intermediate Tracker 

o Barrel Tracker 

• Silicon Tracker 
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SOC Detector "1992 1993 1994 1995 1996 I 1997 1998 1999 

Summary Proiect Schedule " " 

,: 2 3 4 1 2 3 .. 1 2 3 4 1 2 3 4 1 2 :3 4 1 2 3 4 1 2 3 4 1 2 3 4 

Oyerall ScbedulQ 

Submit TOR ... (Apr 12) 

Review 
", 

8teg. II 
Approvals • ~> 

Begin Long Lead Purchasing Steg ... <: (Oct 12) I 

I Fabricate & Test Prototypes I I 
! I I 

Design Components I I 
I I I 

Procure and Fab. Components" 
I I ! I 

Assemble Component. On-Site .. {> (Jan 8S) I U/G Hall BeneflclQ' Oooupancy 
Install & Teet Deteotor 
Installation Comp'ete <> ( .... r II) 

Finish HOGkup~ Teet & Check O~t I I 

SOC Detector Ready for Physics" " foct II) <> 

Test Beam Program 'NAL, 8NL, CIRN, KIK, .tc. 
Prototypes & Calibration SSCL 
Performance Monitoring 

: 

J Project Mgmt. & Det. Integration" 

! ! 

Thursday. Octobor 22. 1992 
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OPEI~ PLAN • 

Pro,.c~: SCC3DN3 LEVEL I I I SUMMARY BASELINE SCHEDULE SOLENOIDAL 
DETECTOR 

ICOLLABORATION "aport.: SDCMll.EI 
Statue as of~ o.ac~Da 
Currant. aat.u; 210CToa 
p 

Summary nescrlptlon 

MAJOR MILESTONES 
FINISHED PDR-BARREL REGIDN 

FINISHED CDR-BARREL REGIDN 

FINISHED CDR-INTERMEDIATE REG. 

FINISHED CDR-FDRWARD REGIDN 

FINISHED ASSEMBLY DFFSITE-BR 

FINISHED SHIPMENT-BARREL REG. 

READY TDH-BARREL PHASE I 

FINISHED ASSEMBLY SSCL-BR 

READY TDH-BARREL PHASE II 

STARTED TDH-INTERMEDIATE 

STARTED TDH-FDRWARD 

Legend Milest'ones: ,Il Baseline 

.3.2 Muon Measurement System 
Milestone 

Date 

MAY-93 

DEC-93 

DEC-93 

DEC-93 

APR-95 

MAY-95 

.JUL-96 

SEP-9B 

SEP-96 

.JAN-97 

MAR-97 

199tl 1993 : 1994 
P T~I" tlow 

.. 1995 : 1996 1997 : 1998 1999 

__________________________________ ~~----~--------------J---------------~Is~s:~u~e.d~by snc ~la~nin9/Trackinll Gro~p_ ____________ --~ 



OPE'" Pi_I,'l • 

PrOJ.ct: soce3STA LEVEL III 'SUMMARY BASELINE SCHEDULE 
R.Dor~~ SOCDAA2 
Sc.at.us •• O'i OSOCTU3 
Curront o.~.: 220CTD2 
.... n." ~ 

Summar~ Oeser lot Ion 

OESIGN 

PROTOTYPE DEVElOPHfNT 

PROCURENENT 

FABRICATE 

RENOTE OFF-SITE ASSEHBl Y 

ASSENBlE AT SSCl 

5.3.3 Project Io'anBgement 
NANAGEHfNT 

Legend c:J Baseline 
CS3 X Complete of Total 
III X Comp of Planned to date 

5.3 Trjgger Systems 
iJase 1 ine Start/Finish 
i>roleeted SlDrt/finish 

010CT92 180EC95 
,010CT92A 180EC9!5 

'28DEC93 15DEC95 
'2BDEC93 15DEC95 

t 17.JUN96 U.JUN97 
, t7.JlJN96 11.JUN97 

I ISEP'~6 02DEC97 
IISEP96 020EC97 

1lOEC91i 27NOV98 
1lOEC9a 27NOV98 

~03JUN97 27SEP99 
03JUN97 27SEP99 

0lOCT92 01SEP99 
,I)IOCT92A 01SEP99 

~ ~ Protected/Actual Stllrt o t Pro):ected/Actual Finish 
- Float 

~Como 1992 : 1993 

: 
11~ 

I 

I" : 
100 , 

: 
: 1994 1995 : 

p T~lIIe NOli 
; , 

. . ~ , " . . 

, 

.' 

, 

: 

. 
i 

. 
" 

: 

. 

; 

1996 

1 
A 

I 
A 

SOLENOIDAl,... 
DETECTOR 

~OLLABORATION 

: 
1997 1990 : 1999 

: 
: 

: 

<> " 

: 
: <>~ 
I: 
~ o~ 

I : : 
A : 

: : 
: 

: : 

___ .:::CZ2J=..;C:;;r it ica I IH lestones: A Oas~lifle ' V Projected I Actual _ _____ -=J.:::s~s::.ue=.;d=__!!.L.§!lU l,81~n i ng/Track i 1'!!l....:G~'r..::O::::lll:.p __ _ 



OPEN PL/." • 

P'·o)ect: SOCe3STA LEVEL III SUMMARY BASELINE SCHEDULE 
ROllO'" t: SOCO""I2' 
St.at"'S •• 0': 010';'93 
Cvrront OeCa: 2~OC1Qa 
PAn." 5.3 Trigger Systems 

Baseline Start/Finish 
Summary Oeserlotion ~ro'eeted Start/FiniSh :(COIIID 1992 

MILESTONES 
Start Final Design Lt' 

Test Trigger System 

Start Final Design (L2' 

Complete Design (Ltl 

Delivery of Prototype (LI) 

Complete DeSign (L2) 

Delivery of Prototype (L2) 

Delivery of Trigger System 

Integration & Test Begins 

Integration With DAO & FE 8eglns (LI' 

Integration Wlth DAO & FE 8eglns (L2' 

Commissioning Completed 

5.3.1 First Level Trigger 
DESIGN 

PROTOTYPE DEVELOPMENT 

PROCUREMENT 

FABRICATE 

REHOTE OFF-SITE ASSEMBL Y 

5.3.2 Secon~Level Trigger 

01DCT92 
OlDCT92A 

31DEC92 
31DEC92A 

21.JUN95 
06.JUL95 

t9DEC95 
05.JAN96 

t5MAR96 
29MAR96 

30DEC92 
31DEC92A 
25JUN93 
25JUN93A 
27DEC93 
27DEC93 
20JUN9~ 

05.JUL95 
07.JUN96 
2t.JUN96 
14.JUN96 
14JUN96 
tODEC96 
10DEC96 
02.JUN97 
02JUN97 
04JUN97 
18.JUN97 
27NOV98 
ltDEC9B 
25HAY99 
25HAY99 
0lSEP99 
08SEP99 

t9JUN95 
30JUN95 

20DEC94 
20DEC94 

12DEC96 
30DEC96 

ltJUN97 
25JUN97 

24AUG99 
085EP99 

Legend o Baseline 4 ~ ProJecte~/Actual Start 
CS3 ~ Complete of Total 0 • PrOjected/Actual Finish 
... ~ Comp of Plannea to date --- Float " 

46 
97 

38 
JOO 

[Z2J Critical Milestol}es: J\ Ba!!eUne V PrOjected 'Actual 

: 1993 

6 , 

l 
i 
I 
i . 
~ 
I : 
: 

i 

I i 

: 1994 

t 
V 

f)»1 : 
· . · . · i 

: 
! 
I 

I 
: : 

i 

"' 

i 

, 

. 
"! 

J995 

o 

I 

[ 

1996 

t 
1 
V 

I 
A 

SOLENOIDAL 
DETECTOR 

COLLABORATION 

: 1997 : 1998 1999 

t 
V 



OPEN Pt. ... N • LEVEL III SUMMARY BASELINE SCHEDULE SOLENOIDAL 
~"'O).C~: soc 32,..:" DETECTOR 
~opo,..t: SDCEI.a"JC COLLABORATION Stat.us ... of,; o snCl -:.J.:! 
::'urrDf"I\:. Oat.,. 2lnCtn~ 3~2 Muon Measurement System ~ .. n." 

~a\ieline Start/Finish 
Summ!lr~ Oeser lilt 10/1 PI'Pieeted Start/finiSh il:Como ~ : 1993 : 1994 : 1995 1996 1997 : 1990 1999 

ft~lIIe Now : 
: 

2BFEB94 16JAN97 · . 1 :J TEST AND CHECKOUT AT SSCL I . : 
2BFEB94 16JAN97 : 

I If-MANAGEMENT O'iOCT92 26NOV96 : : : : 
O·lOCT92 26NOV96 i : 

· · (Summary) · 3.2.3 Forward Region · I ; ; : : 
DESIGN 010CT9C! 07MAR94 I 

O.lOCT92 07MAR94 

I : 
PROTOTYPE DEVELOPMENT OtOCT92 OBOEC93 i t : 

ci:jOCT9C1 OBQEC93 : 

Cl 
: 

PROCUREMENT f30EC93 02HAY94 : 

i.30EC93 02HAY94 : 

i 
: 

REHOTE OFF-SITE ASSEHBL Y ~1..JUL94 t tAUG9!S 1 I 
01.JUL94 t tAUG95 

SHIP TO SSCL t3JAN94 25AUG95 [I I : 
'~JAN94 25AUG95 

ASSEH8l..E AT SSCl ,5JUN94 07FE897 I : : :~ 
I~JUN94 07FE897 

: 
TEST AND CHECKOUT AT SSCL 2·;JUN94 07HAR97 : 1 : , I 

2.1 JUN94 07HAR97 

I 
: 

MANAGEMENT 010CT92 26NOV96 : : H- : 
O·.OCT92 26tlOV96 : 

: : : : . : . 
3.2.4 Global (Summary) i OESIGN OlOCT92 07MAR94 : I 

OiOCT92 07MAR94 : 

PROCUREMENT 2~MAR93 21NAR94 I : I 
a~MAR93 21NAR94 

SHIP TO SSCL 02AUG93 19JAN!il5 I ; :1 
O.~AUG93 19JAN95 

ASSEHBLE A T sseL obOEC93 30NOV95 I; r 
0'90EC91 30NOV95 

.egend 0 Baseline ~ , PrOj~~ted/Actual Start 
~, Complete of Total o • Proj~c.ted/Actual Finish -, Comp of Planned to·date - Float 

a1 rz2 CrU ,"~1 Ni lestones: ~ BaseU!le ·2 PrOjecte!! , Actual Iss!!~~20C P!~!!l!!g/TraCki!!!L.!?rollp -



Pro'.c:~: SOC32,.,3 LEVEL III SUMMARY BASELINE SCHEDULE 
necore: SDCB~nIC 
StatuS a. of~ OSOC'92 
Cu,..r.nt. Oet..; 2,OCTSa 
p .n." ~ 3.2 Muon Measurement System 

Baseline Start/Finish 
SummDr_y Ollscr\(lt Ion """ Pro.lected Stert[flnlsh I¥COIIID 

TEST AND CHECKOUT AT SSCL 150EC93 
150EC93 

27FEB98 
27FEB96 

HANAGEHENT " OlOCT92 
010CT5I:> 

26HOY96 
26HOY9S 

.egend o Baseline ~ ~ Pr"~jected/Actual Start 
~ X Complete of Total 0 t Pr~jectfi!d/Actual Finish 
_ X Comp of Planned" to date - Fi"o.at 

1992 : ~U 
" P T)1I8 Now 
I :" : : . " : : . " I : 
! : 

1994 

t: 

1995 1996 

, 

0" 

. 

, 

: . 
: 
: 

: 

SOLENOIDAL 
DETECTOR 

COLLABORATION 

1998 1999 

t+-

C/1 
0: 

[Z2t Critical IHlestones: J\ Ba§eline"" VJ'rOiected 'Actual ________ !~"!L!!1 SOC p;lanning/Tracl: in!LQ!,J!~,,"p __________ J 



OPE ... f.!Il_Ar-. • LEVEL III SUMMARY BASELINE SCHEDULE SOLENOIDAL 
I·,~ u J 'It:, t.: SUC:.J:J., r

• DETECTOR 
'IU')"-"'" t.: !;r.Jl;u,.It'C [cOLLABORATION Sc..t.u~ ... of . 010CTU~ 
Cu,..,...nt. a.to.; :!: SOC IO:.l 3.2 Muon Measurement System .... n<>. ~ 

3asel ine Start/Finish 
: 1993 

.. 
SummarY Oescrlptlon Protected Start/Finish ~Com~ 1 99Z_ : 1994 1995 Igru; : H!97 : 1998 1999 

P TJlla Now : ! . : 
: : : 

3.2.1 Barrel Region (Summary) i I OESIGN 01DCT92 07HAR94 : : 
010CT92 07HAR94 I , : : : 

PROTOTYPE OEVELOPNENT 010Cl92 OBDEC93 i Ij 
010CT92 oaDEC93 

PROCURENENT 20MAY93 04APR94 I : I ." 

20HAY93 04APR94 

RENOTE OFF-SITE ASSENBI. Y 2BSEP93 19APR95 I ! i t-- : 
2BSEP93 19APR95 : 

SHIP TO SSCL lBJUN93 03MAY95 I l i I-
lBJUN93 03MAY95 : 

: 

ASSENBLE A T SSCL 30AUG93 26SEP96 I l l I 
30AUG93 26SEP96 : 

: 
TEST ANO CHECKOUT AT SSCL 03SEP93 26SEP96 I : I : 

03SEP93 26SEP96 
: : 

NANAGENENT 010CT92 26NOV96 I : t+-
010CT9a 26NOV96 · · : : · · : : : : : : 

I : 
3.2.2 Intermediate Region (Summaryl' i : : 

OESIGN 010t;T92 04APR94 : : , I : : 
010CT92 04APR94 : : · I Ij 

. 
PROTOTYPE OEVELOP~fENT 010CT92 OBDEC93 : : : 

010CT92 080EC93 

PROCURENENT 09NOV93 02HAY94 q::J l 

09NOV93 02MAY94 

I 
: 

nENOTE OFF-SITE ASSENOLY 22MAn94 29JUN95 : I : 
22MAR94 29JUN95 

: 
SHIP TO SSCL 15NOV93 1 <4 JUL 95 , J : 

15NDV93 14JUL95 : : 
: 

ASSENBLE .. T SSCL 22FEB94 16JAN97 I ; i J 
22fEB94 16JAN97 

c. 

i 
Legend CJ Baseline ~ ~ ~~o;ec~ed/Actual Start 

~ X Complete of Total o t Pto;ected/Actual Finish -" comp Of Planned to date - f'loat en rza ,.- 'tica I Ni lestones: ~ B.aseHne 
CoO 

. V PrOjected Uctua Issued b~OCr.lanninglTracking Grolll! -



OPEN PLAN • LEVEL III SUMMARY BASELINE SCHEDULE P,..otect.: SOC3DU'3 
r'unar"t.: SnCIIA"IC 
Ut.u~u~ au of. OlOClu2 
Curro'lt. Oat.v. UJOCr9a 
r>"n8' 3.2 Muon Measurement System 

Summllry Oescriptlon 

MILESTONES 

FINISHED PDR-DARREL REGION 

FINISHED COR-BARREL REGION 

FINISHED CDR-INTERMEDIATE REG. 

FINISHED CDR-FORWARD REGION 

FINISHED ASSEMBLY OFFSITE-BR 

FINISHED SHIPMENT-BARREL nEG. 

READY TOH-BARREL PHASE I 

FINISHED ASSEMBLY SSCL-BR 

READY TOH-BARREL PHASE II 

STARTED TOH-INTERMEDIATE 

STARTED TOH-FOnWARD 

~asellne Start/Finish 
Pro I ected Stllrt/FI n I sh CComD 1992 

19MAY93 
19MAY93 

OBDEC93 
OBDEC93 

OBDEC93 
ODDEt93 

OBDEt93 
OBDEt93 

19APR95 
19APR95 

03HAY95 
03MAY95 

03.J\JL96 
03.JUL96 

26SEP96 
26SEP96 

26SEPge 
26SEP96 

16.JAN97 
16.JAN97 

07MAR97 
07MAR97 

Legend Cl Basel ine ~ j P~'!ljected/ActulIl Start 
ts:3 X Complete of Tota) ~ • P':':Ojecled/Actual Finish 
_ X Comp of Planned to date - Fiilat 

I : 
i 
I 
i · ! 
! 
i · : : : · : 
I : 
! 

I 

: 1993 

, 
V 

1994 1995 

t 
V , 
V 

1996 

tr 
V 

tr 
V , 
V 

SOLENOIDAL 
DETECTOR 

~OLLABOI=lA T ION 

: 1997 

A 
V 

1996 1999 

IZ2 Critical Milestones: tz a!!seline V Projected 'Actual _. ________ ~J.:.ss=;l:;.;le:;.:cd::.....:.;b120C p]MIn i ng/Tril£ld ng GroU""p ________ --' 
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Utilities 
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· sse detector design must address the issues of radiation 
background, radiation damage to detector components, and 
radiation safety. 

• Los Alamos has begun radioactivation calculations for the 
SDe and related beamline components. 

• The primary concern now: SHIELDING. 

n,' v0 



DTUjET 

SUPERHET 

FLUICA: high energy model 
LAHET: medium energy model 
EGS4: photons and electrons 

REAC2 nuclear data '-

_I 
residual nuclei 

t 

CINDER'90 other decay data ~ 

Irradiation history ~ '--------...... 

neutrons '" 
,. 

(E < 20 MeV) 

neutron fluxes 

(E < 20 MeV) 

nuclide atom density (#/barn-cm) 
nuclide activity density (ClIcc) 

HMCNP 

nuclide decay power density (watts/cc) 
multigroup y source spectra 

MCNP 

time dependent y spectra 



• • Neutral Particle Fluences 

• Background 

shielding 

safety 

• Residual Nuclei 

long-term storage 

heating 

life 

background 

• Time-dependent y spectra 
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beampipe r=2.1055 - 2.2305cm SS304LN 
liq. He r=2.2305 - 2.485cm liquid He4 

coil r=2.485 - 4.936cm 24.25% Nitronic 40 
.75% liquid He4 

40.6% copper 
34.4% TiNb 

spacer r=4.936-5.493cm Cartridge Brass 
collar r=5.493-7.020cm 99% Nitronic 40 

1% He4 

yoke r=7.020-13.335 cm '" Iron 
shell r=13.335-13.812 cm SS304LN 
insulation r=13.812-34.83 cm 2.5% N2He4 

10.0% mylar 
5.0% Aluminul1.1 
18% SS316 

post radius = 12.5cm Aluminum 
wall thickness 1.6cm 

cradle 50 cm long SS316 
cryostat 34.83 - 36.83 SS316 

Table 1: Note the cold mass sits 6 cm above the cent.er of the cryost.at. wall. All percents 
are by volume. 
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air within detector, wi and w/o concrete 
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Material Region. Description 

======= ==--======== 
Be 1 beryllium beampipe 

DryAir 55,56,57,58 air 

A15083 3 aluminum beampipe 

FORCAL 8 forward calorimeter 

F21010 9 flI'St quad shield 

10 second quad shield 

11 collimator before quad 

12 support shield 

Fe304L 2,4,5,6, 7 steel parts of beampipe 

QCOn..s 15,23,31,39,47 quadrupole coils 

COLLAR 17,25.33,41,49 quadrupole collars 

QYOKES 18.26,34,42,50 quadrupole yokes 

316SS 19,27,35,43.51 quadrupole skins 

21,29,37,45,53 quadrupole supports 

14,22,30,38,46,54 quadrupole cryostats 

QADINS 20,28,36,44,52 quadrupole insulation 

BRASS 16,24,32,40,48 quadrupole brasses 

EndPlt 13 quadrupole endplate 



Activity Densit.y (Curies/cc) in Quadrupole End Plat.e 
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time (sec) 
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Activity Density (Curies/cc) by in Quadrupole Skins 
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Activity Density (Curies/cc) in Forward Calorimeter 
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Activity Density (Curies/cc) in Mid Outer Air 
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Activity Density (Curies/cc) in End Outer Air 
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Activit.y Densit.y (Curies/cc) in Air in Detector 

3.()'10-13 c:::----y----,----r-----,---,----r---.,.."",. 

fO~O--~--l-02~-~---l~04~-~--~--~ 

time (sec) 

Decay Power Density (wat.ts/ cc) in Air in Detector 

11~ 



Activit.y Densit.y (Curies/cc) in Air in Quad Halls 
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The calculations have just begun. There are many questions 
and issues, which we will need to address. 

We need input and guidance from the detector subgroups so 
that we properly and suitably address radiation issues, both 
within this calculation effort, and within the SDC as a whole. 
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