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SOLENOIDAL DETECTOR COLLABORATION MEETING
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AGENDA
December 10
Plenary Session (Auditorium - Bldg. 4)
8:30 SDC DoE Review and Future Planning - F. Gilman
9:00 SDC Status Reports - G. Trilling and T. Kirk
9:45 SDC Test Beam Needs and Proposal - J. Siegrist
10:15 Detector disassembly integration issues - T. Thurston
10:35 Break
11:00 The Phenomenology of Supersymmetric Higgs Bosons at the SSC and
LHC -F. Zwirner (CERN)
12:00 Lunch
1:00 - Subgroup meetings

Note: There should be a meeting of the tracking group with rapporteurs to
discuss status and progress on outer tracking review.

Evening Group Dinner
2:00 p.m. Executive Board Meeting (Please note date change)
December 11
Subgroup meetings continue
1:30 - 2:30 Institutional Board Meeting (Auditorium - Bldg. 4)
December 12
Selected status reports (Auditorium - Bldg. 4)
8:30 Status of preparations for tracking review - W. Ford
9:00 Status report(s) on calonmeterissues - D. Green, P. Mantsch et al.
- light yield(choice of SCSN38,etc)

- plans for endcap review
- plans for shower maximum detector review

- barrel prototype status

- Otherissues
10:00 Report on muon tower prototype - J. Bensinger/H. Lubatti
10:30 Break
11:00 Report(s) on electronics for prototypes - A. Lankford et al.

- calorimeter electronics
- muon electronics
- "portable” DAQ
.1:30 Computing update - /. Gaines
12:00 Adjoumn
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F. ZWIRNER
CERN-TH.

TESTING THE SUSY HIGES SECTOR
AT FUTURE HADRON COLLIDERS " (ssc, LHC)

Z.KUNSZT awdl F.2. , Aachen Workshop 1440 -
& preprint (ERN-TH.6150/41 ( Nucl.Phys.B, in press)

Mo'h’v ton :

o gi\/en our limifedl grasp on the symmelry- bresxing
sector OF the SM | one should be prepared For
ALTERNATIVES TO E S.M. HIGGS

® Among the various possibilities, a plausible one s
the MINIMAL SusY HIGGS SECTOR

~— motivated (solutiom oF +he h«'erérchg jproblem)

- 3cceptable (mo. problems with precision +esf$)

- Gleulable (well-defined perturbative " modte ! )

— predictive ( onl g
- (ndriguing  ( Swm?6y, prediction in SUSY -GUTS)

‘oarame:fevs at 'I'rée—' level )

- CERTAINLY WORTH A DETAILED STUDY
FOR THE LHC
ihporfan'l' di Flferences with the SM case ,/



Qeal is‘fc'c su}aersg mme1‘r¢'c model/s re9ui re

AT  LEAST two  Higgs oloublets

=> TO AVOID HIGGSINO - INDUCED CHIRAL ANOMALIES
> To GIVE MASS TO ALl QUARKS AND CHARGED LEPTONS

HS w2
HE(H../'VH,Z,"%) st( i/"' (1,2,+43)
. f H :

2

MSSM = OANLY  4wo Higgs olouvblets
w=hQUH,+ HQDH,+hLEH, + uHH,

—

sueptable Yokawa w@uphhgs globally supersammdrfc

_EcnC Higgs mass Jerm

AFter inclusion oF SOFT  gusy-breawing terms

V, = m.2 lH.lz-f- m:IH:I-i-.m: (H,Hz + h.,c.) |
G OB SN

QUARTIC HIGGS CouPLINGS ARE GAVGE (ouetinGs T

o )
<H’ > = 'CJ; <H20>:—' UZ (l)”%ef )

2 g2r.2 .2 2 g% g\ 2 z)
my =2 (vsu;) ™mz -_-_—f— (virve

z
my = hy Uy my =hy U;  myp=hy U;



SP€C+YUYYI H
( G, Gt unphgsfcal golols-l-om, bosons )
H* chargedl h, H neuhal A  reuvlval
CP-even CP-ooldl .

Parameters :
, o ! . ( | _ U )
At tree ,e\/el, Onlg. two | e.g.. Ma, {:amP..__E?‘.
enough Yo determine all other masses (mh, my, mH*)
anol covplings ( Functions oF /3 ano O , +he
Mixing 3ng le in the neviral CP-even -s'ecfor)
’R’ee— level lovedéc‘lions. : -

Myz = my + Ma my + my = Mz + Mg

> 2 2 2 ’
My = Jz—[‘)ﬂa* mz ?}/(”’;"‘ ’"Zz) ..(ngmz@ozﬁ )Z_ ]

= M r My TR M my<mgle,2B) € Mz

. ;2

@20 . ~con2f3 (m:—m?‘z) (—-'—'2-"<0(,$O )
mH'mh ‘ *

S

PossIBILITY OF A CRUCIAL TEST .

AT tep I (V5=190 GeV, [.[o_u:=500pla )




As_in_non-supersymmetric _models, one might
B'A
abandon the economy principle

—» extra oloublets (in real vep resen{a-lions)
potential problems with FCNC , ¢harge bream'ng o

— extra dviplets (or even higher representations )
problems with P parameter, chavge breawing, shrings,, ...

—> extra s\'ngfe-l's. ( as in first susy moolels ég E)gef" )

mildly + attractive possibility

one extra scn3Ie+ l\l
with pdre,hé cubic su,aerpo'fen"’t’a'
W u A, — AHHN. RN®

V4E:~m§ ,» 2+h,¢.) —-»AA; H H,N + 'QAKI\(3+ h.c.

= 2 more /ow'energg Paramefers
=> 2 more neviral states H',A'

MSSM  vecovered fov <N>—vco (Aen>, Benl> Fixed )

NILLES-SREDNILKI - WILER ~ FRERE- JONES-RABY  DERENDINGER-SAVOY
ELLIS, GUNION, HABER, ROSZKOWSK!, F.2. , and mang others
more complicates  phenomenol

but  who ordered that !



Folxlore ;lrgumem‘s :
Z) S GLOBALLY  SUPERSYMMETRIC MASS
0( G;"é ) . FOR PHENOMENOLOGICAL REASONS
[p=0 = croBaL U1}y symmeTRY |
WITHOUT BEING RE!ATED To SUSY-BREAKING SCALE

ZZ) STRING -DERIVED SUPERGRAVITIES HAVE onLY
CUBIC (OR HIGHER) SUPERPOTENTIAL COUPLINGS

Couwfera\rgd men‘l‘s :

[ -FERRARA - Y
Al) T e Flat limit 'CBAR:'EE:D'INE-HRNoNSJ::Mm ) oF SoME

Su‘aerg'(avr}g models one can r&la'l’e. M +o
+he scale oF LOCAL susva b'reakmg M~ mg,z |
GIUMICE-MASIERD  INOUE -KAWASAKI-YAMAGUCHI-YANAGIDA  LOUIS ..

b) Possible non-renormalizable superpotential ferms

wo ¢ HH: <P>~M<M /J~ M"
M™! M
KlM'NlLLES

£) Tn the single‘,’ model, k=0 = global Ull)p, sgmme:frg_
B+0 diFricuLT (1mpossiBle P) To 6ET FroM STRINGS

Fevsonal .  conclysion:
Non- minimal amodels mot excluded

but (Fov now) V'a;l'hev weax.lg mo+Jvé+eo(

/



TREE-LEVEL . FORMULAE RECEIVE LARGE RADIATIV
CORRECTIONS , DOMINATED BY E-E (b-5) LooP

£ ELLIS OKADA HABER .
(BERG R) RIDOLFI YAMAGUCH! HEMPFLING *
EZ. YANAGIDA

Main calevlatonal methools :

1) RENORMALIZATION GRouP APPROACH
| (exemple) | :
Ms,,sg (~ mz ~ 'm,,,,,,,,,) >> mg (~mi~m,)
sust Fixes A (Q=Mgyy) As Funcrion oF g5 9" bam
SOLVING NON-SUSY . RGE -  OWNE CAN
deTERMINE  A(R=Mz) —— ),

® RESUMS THE LEADING LOGARITHMS &g Msvse

° (UMBERSOME FoR SPECTRUM SPREAD ARGUND Gg'/2
BARBIER] ESPINOSA ~ DIAZ  SASAKI .
FRIGEN] O.X.Y. QuIRGS  HABER CACENA

CARAVAGLIOS

4) EFFECTIVE PoTENTIAL APPROACH
MJB_@_/ Hew 2|
%0 0% Ly 9?"8% e min

o EASILY DERWED APPROXIMATE  PORMULAE
( ZERO-MOMENTUM LIMIT OF SELF-EVERGIES AND VERTICES )

[ X J

o NEEDS RG.-IMPROVEMENT IF Msysy >7 Mg

3 BARBIER! BRIGNOLE- ELLIS
=.R.2. 0-1.X FRIGEAI ~RIDocFl - R 2. °ce



3) DIAGRAMMATIC APPROACH
HI” one- /oop renbrma/c‘za'fz'an Proér‘ammeu

o Mmomertum —a@pendem‘/ eFfects incluclesd
o Formally  gauge- amel scale- inclependent

e (ARE MUST BE TAKEN TO IMPROVE C(OMVENIENTLY
THE NAIVE ONE-LOOP CLALLULATION WHEN NECESSARY

 To PRESERVE THE VALIDITY OF THE L00P EXFPANSIoN
YA4ADA CHANKOWSKI -Po(<oRSK) ~RISIEK BRIGNOLE oo

Main  vesults for the spectrum

LARGE  (ORRELTIONS TO THE NEUTRAL CP-EVEN MASSES

? 4 2
2 39" m mL
Anm = 4 2

2 8Byt son B mey my

MUCH SMALLER (ORRECTIONS TO THE CHARGED HIG6S MASS

| gtnera/ Jna/g 7’:’(3/ exjpressions \/ |
jow’ agreem&n'f dmong diFRerent calevlations V'

’rwo—/ocp éarrecf[ans- small ‘/

Tn the Following covrections From t-b- E-b sechor
only , in the limit oF neg/l'gt'b/e ‘m[xl'ns (A.,=A‘,=/u=0)

example: mMy=140 GV  wz=4TeV



NnT

10

NEW UPPER BOUND ON THE LIGHTEST

HIGGS MASS (MSSM)

|lll|

]

EXAMPLE

/




UPFER BOUND oN M 1 THE

NON- MINIMAL SINGLET MODEL DREES
DURAND - LOPEZ
E.G.H.R.Z. BINETRUY- SAVOY
1& 'll“'ll““““"“‘l“l"l’“ll(llll’]f"“Illlll’[l‘l’l
= 10 ]
tang = 15 1
1o 2 1
@ - 40 1
N : 153
~ 130 n ]
) g 200 1
71 —~ R J
3 > 120 |
Né N &) )
oV oo ~ f ]
R 4 110 -
N 8 r )
+ ]
Q 100 C ‘_
N} )
~—— -V ]
~ W C ! ’ A
§ w hnunnlnuuu [TTIRINEENN] M
N/ 90 110 130 150 170 190
3 ESPINOSA
~ §_$ MSng =4 TeV mt (GeV) QUIR0S

Figure 1. Upper bounds on the lightest scalar Higgs
boson in NMSSM with singlets(including RAb.CoRR..)

SIMILAR  BouNDS ARE OBTAINED
IN OTHER  NON-MINIMAL MODELS

in .
ana!og«g wi1h 4he cARI8Bo- mAIANT -PARISI -
PETRONZIO anahas\’s' oF +the 3SM Cdse

Crvcial ingvedéen‘l': H\eoné valid vp to A“’MeuT
11



10
Radistive corrections to Higgs couplings

4) v h: Sun (F—a)
-- V-wz Py H: o (o)
; , A : O
| . A _A
Zz ,// Z ,/ |
/\/Wu<\ NCog(F-o() vav(\ ~ 5,,;,(/3—0()
“ 1 | \\H

LEADING (ORCECTIONS EMBODIED IN ONE-LGOP VALUE OF
SOME DIAGRAMMATIC COMPUTATIONS ALSO AVAILABLE

| [ CHA!‘KbWSKl- POKORSKI- RASIEK P!ERCE- PAPADOPOULOS]
' he @d
ﬁ A:—iXSC&ﬁ
H: 2v»d |
2w 3
h -
'»CP._.. " _f.gmd(e) Co:la Y- koo,
2mw N A . ‘\XS P
~ - H . . Cor X

LEADING CoRRECTIONS EMBODIED [N OWELAOPVALUE OF OK
AND RUNNING FERMION MASSES AT G~ Mg
NO DIAGRAMMA-TIC (COMPUTATIONS AVAULABLE YET 1<



,’ ,r’ ) / ’
h==X g H o<y, H RN
\\ \\ \\
A A “h
CORRECTIONS TO CUBIC HIGGS COUPLINGS
49
(AN BE LARGE AA ~ Tk Z@
My
COMPUTATIONS EXIST IN THE THREE MAIN APPROACHES
BRIGNOLE B.E.R.Z. BARGER- BERGER- STANGE- PHILLIPS
HABER- HEMPFLING -NIR BRIGNCLE -F Z. H.H.

Examp,e : T*(H—* H’l) a+owé IOO)O

[ I 1 | ] I ] 1 ] l ] ] I 1 I [ 1 1 i
1 (a) my=2Zmy -
L. FU[( —
" Zd -
.08 - 7
? R S ] -
(] - s S T Ey -
e o6f-: Lo TTES —
~ — / -
P~ » -
= N i
t 04l —
=] ~ -
=4 N L 2 TREE-CEVEL ]
02 [— =
T ’ tan 8 =15 my=1TeV
0 m =140GeV A=u=0 —
" I | i 1 1 l i 1 ] 1 l 1 1 1 L I | 1 1 ]

100 200 300 400

Ny (GCV)

BRIGNOLE -F.Z. Fig.2a
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BT

20

10

50 LEP U.M']TS AND LEP T <SENSITIVITY

'”I -

‘.
3
\

T T

| pEs: BB GV o(hZHZ, kA, HA) 20,2 pb
| OPT: VS=440 GV (h7, HZ, hA,HA) 20,05 ph

s~

SUPER- P f()
~ 230-240 GeVV

lfll|1llr

1 L RN AR IR B A B T B N I S T B N N
0 100 200 300 400 - 500
S m, (GeV) KuNSZT- F.2.
Mt 140 Ger/ Wq“’l TeV/

Fig. 3
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SUSY HIGGS SEARCHES AT LEP

am (B-«)

s (B-o)

For some valves oF 4he parameters ;I —> AA
€an dominate over h—*bb h—-T"T 7, ...

Af JEP I , ©one (3n also wnsioler Fhe PKOCCSSCS

e. ’/ H e- /I H
. Z* ’I
€03 (p-at) . i (B-)
\
¢ "z e" tA

but aFter inclvdeng yaol.gtive orrections ‘/heg dre
mavg(nau% Impor'(avﬂl'. 'K/Ia//enﬁe oF 7)75?\, mw:

co.m. energy /uminosifg , bj‘faggc‘ng bewome crucial /

LEP T discovery polential discyssed cn PIANOT, LAL 9161, 92-27
' | 1o



g7
SUSY HIGGS SEARCHES AT THE (LHC /SSC '¥F"

(see also BAERdal. , .cuniod etal., BARGER etal. )

CONSERVATWE  ASSUMPTION

R-ODD SPARTICLES HEAVY
NEGLIGIBLE ConTRIBUTIONS TO CROSS-SECTIoNS (L0oPS)
AND  BRANCHING RATIOS (Susy DECAY MODES, LQoPS )

PRo DUCTION  MECHANISMS

t,b
MODIFIED
-T- COUPLINGS
To FERMIONS

{MPORTANT

T g W,z
| ‘f ' MODIF(ED
| w2 -=-h,H e CouPLINGS
RN To  VECTORS
9 h,H

IMPORTANT

—~/ ~ [’mecol:,% (i+fs)-+ M tamP (445) |

-

\ll+

=0}

1o



DECAY MODES

T, b, b
HA ENHANCEMENT OF T, b
o suPeRESsioN oF T
% b,k |
h,H W, 2 SUPPRESSION
w*;z WIDTHS ALWAYS SMALL

(N THE GEV RANGE )

h H A X MOMFIED C(COUPLINGS FbR.
ARS |
T THE W, b, £ LooPs
CHARGED HIGGS LaoP

IN GENERAL  SUPPRESSION
IN ADDITION, ONE 15 FORCED To INGUDE NEW DECAY MODES

H— hh A4 A—Zh H —~ W'h
Even in 1hi's simp/iﬁ‘ea/ case |
A CHALLENGING QUESTION
ARE LEP and SSC[LHC ENOUGH
To PROBE THE FULL (Mgtamp) PLANE ©

17
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h Branching Ratios
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.0001
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h BRANCHING RATIOS
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H Branching Ratios

H BRANC-iNG _ RATIOS (tanpB=15)

LI I | L L l 111 l | R L I LI I LR} LI | UL L I UL I F T T I IR l 1
. . t-f.
e — E LE hh E
- bb r o S ]
1 = - 1 = —
_ i " _ i
_ - S _ i
8
01 |~ — w Ol | -
n 1 & = .
- 1 § F i
e B .
= - o - -
]
- - m - -
s i
001 = 001 |- : —
- - C 1 AA :
- - = I -
- - = i —
e - i =
i
= w— p— i -
|
000t |- |} tanf=1.5 — 0001 |- | tanf=15 -
— i =] [ . ]
- | - S .
- ' \ m=140GeV - -+ - : m=140GeV -
= - = i .
J. 4 I Lili L I | / | I I | l 1 11 I 1 11 I l! | I | l | I I 1 11 I | . I ]
100 200 300 400 500 100 200 300 400 500
s 4 my (GeV) my (GeV) KUNS2T- F. 2.,
| Fig. 1la
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H Branching Ratios
S
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H Branching Ratios
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A BRANCHING RATIOS
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MASS OF THE LIGHTER CP-EVEN STATE
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COUPLINGS TO F'ERMIO‘A/ ||( "r“’;.).

T
I
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S0
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Fig. S

s _COUPLINGS To FERMIONS (h!:!:)
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tang

tanf

INCLUSIVE
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THE  MOST  PROMISING PHYSICS SIGNALS
® WO ISOLATED PHOTONS (INciusive hH=YY)

good F?r the SM-H{%s in the intermediate
mass Yegion , can be Suppressed in the MSSM

Pessible 4o vescale the SM simulation studies,

Crergy rejection eFricieme 4

s : R~10

Tesolution . For ge%s Faxing isolates h .,

CMS Simulah'an g L AE/E = 2% /VE @ 0.5% ﬁs’?
S

YS=16TeV, /Ldt=10*pb™', I I< 2.5 r?

(Seez, Vivdee ) =

102

| ™
Contoure,

- Qed Cerrechiome, included
(k~4.5-44 For 93 — ¢ )

Yecent: GRAVDENZ - SPIRA - ZERWAS

------ Standard model H°

5 -1
fl dt = 10° pb ' 2 - dOmezd
P o _PT>‘J106eVJPr>2lSGeViA°§‘l—-‘§-% !
80 90 100 110 120 130 140 1%0

Mass (Gev/c?)

lso EAGLE study (Fagaral, Unal) For ATLAS collaboration Fig. 21

@ ONE [SOLATED LEPTON AND Two ISCLATED PHOTUNG
dssocigted  Ebb , WP production with & —= Yy

. dno +the Usolated lepton From top or W decag,
W, .

Wyt Similge COﬂS:dera“'{oWS ds  above b_:_;‘e;:
I:EXJ move Weres‘hng at the Ss¢C than at the LHC b-l;x.

UNAL-FAYARD =
veeent eody SMall number oF gvents / bb{% ch} w
Su
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® FOUR CHARGED (£PToNs (H—-Z=®—qp* [-c

it (s the 8old—;o|a'}eo’ wmodle For the SM Higgs
able 4o cover the mass region 430+200 GeV

Very  suppresseol vate in the MSSM'./

— Yveduceod Covph'ngs 40 vector bosons
- competition with H->hh, H— &

only advantage : the tolal wickth is smalle v
[r (H) £ 2CeV inthe velevavrt region

ome (an vescale the SM backgroumol studies,
but take advaviage oF the narrow H wicith

lower acceplance for 1y < 2mz
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e THE TYT~ CHANNEL (h, H, A)

[HC ludies by ) Lswa , FeLawi, PAUSS ,  UNAL-(AVALUI-Co221-FERIN|
HOPELESSLY  DIFFICULT FOR  THE SM HIGGS
(baol mass Yvesolution ) lavge bacxgmunds)

LE  ww+jets DY Z+ jets
IN THE MSSM , ONE CAY TAKE ADVANTAGE OF
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(F p¢ is large , My tan be vewnsiructed
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Search Regions in SUSY Parameter Space
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FURTHER REMARKS

® In Ye case of heaw& Syaar‘l’icle. masses | zn'l'eresﬂz{g
Indirect constraits could comre From b— Sb/

presem+ CLEO bound BR (B-*SX) < 8.4 x IO—4 (30/09

Yecewt obgevvation Lg BARGER- RERGER- PHILLIPS HEWETT
based o calculations by  GRINSTEIN ETAL. , BURAS ET AL, HOU-WILLEY

GENG-NG , BARGER ET AL., ...
b E S " E
b — S
W:t ‘o - /f/H:f’.

§

¥ .

ane shawol freat conservatively +heoretial errors (~ 50 7}

e A>Zh, with Z—{0%" 4nd ho=e*tz~
miglrf be worth S'fudging for Mg 2my, b@"ﬂ,\,i

BAEe—K_{\o-TA-rA GUNION
m3ior bacwkgrounds : Z+ 2&' , 22, ZtE, Zh,Zww, ZJ/

o Also -I'he case ofF /. b‘f Spar?‘c’c le 777355 S
(rmuch more Co»:plic;jea/ fo deal with )
has sfarted recervin 3 Some gfferntior?

BAER, TATA , ...
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CoNCLUSION'S 3

® AT SSCHLHC , MSSM  HIGGS SEARCH 1S
IN GENERAL MORE DIFFICULT THAN SM CASE
@ D|sCoVERY POTENTIALS OF LEP AND SSC/LHC
SHOW A (ERTAIN AMOUNT OF (OMPLEMENTARITYY

HOWEVER, ONE CANNOT (LAIM YET A
"NO-LOSE Y THEOREM FOR MSSM HIGGSES

"OZONE- HOLE " 5—6%/5.615 100 6eV/'< 'm,,szooée//

® THERE ARE FREGIONS OF [ARAMETE R SPACE
WHERE MORE THAN ONE SIGNAL CAN BE FOJND

o A HIGH-ENERGY  HIGH- LYMINOSITY eTte™ (oll/DER
wouLd BE [DEAL FOoR SUSY-HIG6S-BOSON SEARCHES

For example , with (G500 6e/ [Lat~10Fs"
= guaranteed fo discover af least one Higgs

= likely 1o exylore the Full MSSM
Hiags sector tF spectrum /t'gh‘f‘ e»o@h

® ONE EXxPEcTs FURTHER FROGRESS IN THE

SIMULATIoN WORK FOR THE SSC AND (HC 3¢



SDC Collaboration Meeting
December 10-12, 1992

Status on Preparations for Tracking Review
W. Ford

December 12



‘N, Foad

STRAW+ITD/FIBER TRACKING DECISION REVIEW
Outer tracker baseline: straws in the barrel and gas microstrips in

the intermediate tracking region.

Alternate: scintillating fibers in place of both the straws and microstrips.
Final choice based upon a thorough technical review by the Technical Board
An ad-hoc committee of rapporteurs will

* Ensure that the issues are well explored

* " " definitive comparisons are drawn

* Evaluate proponents’ responses to the charge

* Critically compare these responses in presentatiohs to the Technical Board

A brief report will be assembled by the rapporteurs from inputs supplied by
the proponents. ("Short on words and long on tables and figures.")

" TB to recommend a choice between the system proposals at a meeting
scheduled February 6-7, 1993 at SSCL.

This meeting will be open for the presentations by the rapporteurs, but
closed during the deliberations of the Technical Board.

Outcome will be presented at the February 11-13 collaboration meeting.

w- Ford (2/7/f>



Charge to proponents:

1. State clearly what the system is:
* Distribution of elerhents
* Eta and phi coverage
* Number of coordinates of each type
* Their radial distribution.

2. State the cost.

3. Provide a map of the radiation thickness (eta = 0 to 2.5).
* Si system
* Each superlayer of the proposed outer tracker
* Cumulative amounts of radiator vs. eta

* Show the treatment of phi distributed materials (space frame,
electronics, cables, pipes, etc.).

4.



4. Present simulations of the performance, including
* Track reconstruction efficiency
* Momentum resolution
* Event recohstruction efficiency
* Triggering efficiency
* Eta dependence, Pt cutoff

* track reconstruction efficiencies and ghost track creation rates

* Identify the treatment in the simulations of

* Electronic signal processing

* Nature of the physics process studied

* Nature of the background processes

* Nature of the propagation of charged and neutral particles
in the field and through the material

* Response to the flux of particles

* Alignment uncertainty

* Dead channels.

Benchmark physics processes and conditions for these simulations:

a. Higgs (M_h=300GeV) >ZZ->mumuee
Luminosity =(0, 1,3, 10) * 10**33

Address: Lepton finding efficiency
Lepton ID efficiency Momentum resolution M(Z)
resolution M(H) resolution

b. b-> munu X, pt_min = (25, 100, 200 ) GeV
Luminosity = 10**33

Address: Efficiency for finding tracks with pt>1 GeV in the
signal event Efficiency for finding the muons fromb
decay Impact parameter resolution Momentum resolution

Data files containing event 4-vectors (signal and background
interactions) will be generated and used as common input for
simulation of both detector systems. Common control commands for
interactions will be used for particle tracking in detector

simulations.

43



5. Discuss survivability |
* Radiation damage (robustness over 10, 100 years of SSC luminosity)
* Other aging effects.

6. Address the impact on the rest of the detector (integration).

7. Evaluate the technical and schedule risks.

4.1



DRAFT OUTLINE OF TRACKING REPORT
Names listed after each topic are the rapporteurs for the topic.

1. DESCRIPTION of straw and fiber systems (M. Gilchriese)
1.1 Physical description (drawings, tables, few words, etc)
1.1.1 Straws+ITD
1.1.2 Fibers
1.2 Material budgets
1.2.1 Straw+ITD: details of materials including elecs.
1.2.2 Fiber: details of materials
1.2.3 Comparison plots of radiation lengths vs. eta

2. PERFORMANCE Characterization (D. Coupal and A. Seiden)
2.1 Efficiency
2.1.1 Straws+ITD (results from prototypes, dead space, etc)
2.1.2 Fibers (light yields, dead spaces,etc
2.2 Time resolution and occupancy
2.2.1 Straws+ITD (include elecs. model,...)
2.2.2 Fibers(includes elecs. model.,....... )
2.3 Spatial precision
2.3.1 Straws+ITD (intrinsic resolution, placement, alignment,
calibration,....)
2.3.2 Fibers (all of the above + impact of efficiency,
staggered layers,....)
2.4 Summary of models used for pattern recognition studies
2.4.1 Straws+ITD }

2.4.2 Fibers
3. PATTERN RECOGNITION and Momentum Resolution (G. Trilling)
3.1 Code comparison and assumptions (role of silicon, semi-stand alone
capability,.......)

3.2 Comparison of efficiencies (includes luminosity dependence, silicon
dependence,...)
3.2.1 High pt muons in Higgs events
3.2.2 High pt electrons in Higgs events
3.2.3 B-Jet events
3.2.4 Summary tables and comparison

4. ELECTRON iDENTIFICATION Comparison (A. B. Wicklund)

5. SURVIVABILITY (M. Gilchriese)
5.1 Environment
5.2 Straws+ITD (results and extrapolations)
5.3 Fibers (results and extrapolations)



6. TRIGGER (J. Butler and W. Smith)

6.1 Requirements (including luminosity dependence,....)

6.2 Straws+|TD
6.3 Fibers
6.4 Comparison of performance, cost and risk

7. INTEGRATION (T. Thurston)
7.1 Compatibility with other SDC systems
7.2 Access, maintenance
7.3 Safety

8. COST and Schedule (D. Etherton)
8.1 Comparison of straws+ITD and fibers
8.2 Estimate of other cost/schedule impacts

9. TECHNICAL and SCHEDULE RISK (H. Sadrozinski)

9.1 Straws+ITD
9.2 Fibers _
9.3 Comparison of performance, cost and risk-

4y



Outer Tracker Decision Review Planning Meeting

12/10/92
130 L Deadlines
Drafts by proponents to rapporteurs ‘/5[43 1+2/36792 w
Dratfts by rapporteurs to contacts 1/12/93 T
Revisions by proponents to rapporteurs 1/18/93 M
Final sections to editor 1/21/93 Th
Report to TB 1/28/93 Th
. Outline of planned content by section Rapporteur
1. Description of System ' Gilchriese
2:00 Geometry - Hanson, Edwards
2:10 Material - Ford, Oakham
2. Performance Characteristics Coupal / Seiden
2:25 Efficiency, resl'n - Oh, Armitage +#Marn
2:40 \ Time resin, occ. - Rust, "
2:55 Simulation model - Corden
3. Pattern recogpnition and pt resin. - Corden Trilling
4. Electron ID - Corden Wicklund
3:30 Break
0 5. Survivability - Rust, Oakham Gilchriese
4:10 6. Trigger - Chapman MNiekeseen Butler / Smith
4:30 7. Integration - Swensrud,©Neiit Thurston
4:50 8. Cost, Schedule - Ogren, Oakham Etherton
5:00 9. Techn. & Schedule Risk - Williams, Ogren,
Edwards ‘Sadrozinski

5:30 | Adjourn
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SURVIVABILITY OF THE
SDC SCINTILLATING FIBER TRACKER

S MARGULIES
Unlversity of Illimois at Chicago

for the
FIBER TRACKING GROUP

B. Abbou®, D. Adams®, T. Armstrong®, M. Atac*®, A. Baumbaugh®,
B. Baumbaugh®, M. Binkley™, S. Bird,%, J. Bishop, N. Biswas®, A.D. Bross®,
C. Buchanar®, N. Cason®, R. Chaney®, D. Chrisman®, M. Chung®, D. Cline®,
G. Collins ®, M. Corcoran®, D. Davis®, R. Davies?, J. Elias®™, H. Fenker®, E. Penyves®,
D. Finley™, G.W. Fostec™, H. Goldberg®, H. Hammack®, A. Hasan®, S. Heppelmann®,
J. Jaques™, R. Jesik'®, J. Kauffman®, R. Kehoe®, C. Kelley'®, M. Kelly®,
V. Kenney®, R. Kephant®, C. Kim™, D. Koltick®, J. Kolonko®, J. Kubic®,
R.A. Lewis®, I. LoSeccd®, B. Lowery®, J. Marchant®, R. Mecllwain®,
$. Margulies'®, H. Mendez®, H. Micttenen?, R. Moore®, RJ. Mountain®,
B. Oh®, J. Orgeron®, H. Park™, J. Park'®, J. Passanesu'®, A. Pla-Dalmau™,
C. Riveta®™, R. Ruchti®, R. Scalise?, J. Schmitz®, W. Shephard @,
E. Shibata®, J. Skeens®, G.A. Smith®@, J. Solomon'®, J. Thomas®, $. Tkaczyk®,
W. Toothacker®, F. Vacs'®, D. Vandergriff ®, R. Wagner™, J. Warcho*, M. Wayne®,
and J. Whitmore?

(8) University of California at Los Angeles
(b) Fermi National Accelerator Laboratory
(¢) University of lllinois at Chicago
(d) Massachusetts College of Pharmacy and Allied Health Sciences
(e) University of Notre Dame
(f) Oak Ridge National Laboratory
() Pennsylvania State University
(h) Philadelphia College of Pharmacy and Science
(i) Purdue University
() Rice University
(k) Superconducting Super Collider Laboratory
(1) University of Texas at Dallas
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1. INTRODUCTION

® SURVIVABILITY ISSVES
i) Lang-term stabilidy of Co\m.Fowemks;
£4) Rodiation damage,

Reminder :

Deiechion elements (scimdbillaturg -C.'bcvs)
are passive, jeneratimg mo heat, rtc'u.tr'vuj

mo clectrical services, ceclants,or
flammable gases im the +racking Velume,

Only an inert atmosphere (Np) may be
r'&:‘uired..

Tracking velume contatns only seumti:
"akiMj fibers and. a borkion of the
clear wavequide £ibers,.’ All T;lno-h:-
detectors (QILPCs and associated cryo-
genics) and read-out and '(:risger
electronies are located outside the

Calorimeter mn a low radiation
envirovmensk,

s .magtuviss/ute O U
a4 DeC. 4948



LONG- TERM STABILTY

CERN fibertracking systems (UAZ, L3) have
been in operation for several years,

Candidate fibers for SDC tracKer, stored
in darkness, shew mo changes afier 1yr.

RADIATION DAMAGE

Because of the design geometvy, ?om;ual

risk \s limited +o scuntillatuug and wavegquide
fbers .

Thes +alk will concentrate om

A the SDC radiatlon environmend with
estimades of deoses and
A1) effects of radiafien om fibers,
Ancluding experimental results,

Basic comclusion: while more werk ts
rtclvireal, radiatien does Mokt appear X0

pose a significant harard, espgeciall
at a(-:.{orﬁcut‘g“, ’. P /

O.MA-GGUUSI/UR.{D']"_
441D, AN
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DETECTOR GEOMETRY

| Reference: SDC Detector farameters, SDT-000010
(Rev. F) 14 Sepkt. 4992,
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g DEFINITIONS
Time
45$C3" =10 3 = 2. 6*40 L\V'S;
1 SSC month B 4 35Cyr /4L

Radiation dose :
1Gy 1 T/ kg s
1rad & 100 erys/q ;
4 G:’ = 100 rad. .

2. SDC RADIATION ENVIRONMENT
) INTRODUCTION

Raodiation Ls Proc\.uced- by

A) directly Lonizan parkicles

rtsulkk‘;\ from co hsmns of beam
ruc.leis and. nclnding loopcrs

ammas, convers.q.ov\s a.i-c. 3

A4 d.c.rectl_y Lowi ing Parﬂdes (moskl
low- enevqy 34»\»\43 anck betas)
from ackivaten

LAA) W\d-l-reckl ,t,omtm_g Pdf'hdts:

basieall new\-'rovss -Ff'
calo rtmez-r albed

S, MARGVULES/V2C
44 D@C. AN2 59



@ DirECTLY l1ONIZING PARTICLES
Pardicles frem beam Collisiong

Reference ; D.E, Groom, “Radiation Levels in
SSC Deteckors® Nucl. Instr. §

Meth.AZ3Y 4 (4e8e)

=40 i g1 taken 4o be

4% 205
Dluau = f( r-:o ) G’
N .

To accoumt Lor loopers, gammas,
-io-nversi.ms, eke. we consecvatively take

=2.
® This gives the following doses:

Trackee . [ SSC Annval Dose
Layer Cemy Gy ) (¥rad)

B ¢S | 4%0 | 49
B2 33 13§ 14 j
B3 89 100 10 |
B4 10% ?0 |
BS 13§ 44 4

| Bé6 163 230 | 3 T 5.0

SMAR VLTS ute
44 DEC. 4482



Pariicles from endecap colorimeter
ackiva tion

Reference : R.\W. Kadel," Radiation Dose
Pb-oFiles and Activakion of +he
Endcap Calonmeter”, SDC-92-1%6,
A% Jam. 4992,

Dose- equivalent rates ak the emdcea
calorimeter face are given for 30 doys of
opero ki on -P\u.a 1-d43 cooldown a%

= 403l s

10gr‘r_'e:~_t_ .,e,Z-z. < H“&'l) < 460‘-‘1&:‘—“3 a):z=3

This must be converted to +otal dose
afker 4 S3C yr ak L= 1033,

Firsk, calculate applicable average dose-
ec‘u.lva.leau.t rates assoming

i) negleet of 1-day cooldown
<4y linearity wath o (reasenalle);
A45) linearity with oPtra,MJ Aime
(Pro babi’ an overestimate because of
simuth!ous 'PorMQ*JtM awndl dlcajs
of activated states),
1)

3. MagguLItS/uTC
4« 9, 4\



Tis 3Nes
(Winy= f-\,gg) xon -l 26

‘10 3.49 T )

lommsiky—j T — @y, opwahy

SSe 4Hime wmen kW s
= 0.4 (
Q.49 H“in )

The alose-equ.lvslm# rate Ls .rc.\akel +o the
dose rate b_-, |

H=QV,
where Q'-'- 1 rem/rad since Hie activa
radiation L3 wmoskly gammas anol Seft betas,

The annual dose Ls them

G.Mm.p

- =1, e
Dukva'ku = QQH (’Z’> ax )
= 0.19 C-D,‘ H ) A,
8S reds ak Z=3

5 rads ak ‘2.=2 .

@ These condvibutions are nta“giuﬂ-- o

v

5. MARGUVES/VZG
o DBC. {992,



Panudes -Crem | Qber -"racker ac"-'Na#ion.'

Referemce: R. Barrall, UT C (privete
communication),

Dose fremt activation defemls on

i) flvence rates of acHvating Par;u.cles Y
ki) activation cross-sections
£i}) density and amount of maierial ;
iv) life times of activated states;

V) ackivakien decay energy i
Vi) kiwme.

TracKer consisks moskly of Pollz-lyrene.
fibers, (CH)," P = 49/cm® |
mass = 1.4%106> ky.

Pru‘nu,PqL ackivation comes from

TC(uw)(C , E,>20MeY,
with ‘4 C de- exu‘.k.'uns via. BF decay
(‘Cq,_: 2.0 m'vs, EP"“ = 0.% MQ.V).

@ A roush calculaten assummg 200 ¥s
per wmietraction gives

trackenr
Dg “ { 1rad,

which s negligible.
SMAREVLIES/VLC

o/



@ INDIRECTLY I10NIZING PARTICLES
Neutren albedo |

References: D.E. Groom, "Rad lation Levele m
SS¢e De.+ec€ors'f Nucl. Insiv ¢
Methh. A2¥%9 4 (4989);

H.F-W. Sadrorinska, "Neu#ro”n Flvence:!
w the SDC Detector Cavaty ),
SCIPP 94/01, Jam. A%0d,

Groom Considers a uranium /scomdillator
Calorimeter with a spherical cavily of
2 m radins down +o 1= D ( 6°) of +he
beam axis. Ax [uwmino “*J (: 40“&25':
+he S3C annual fluence is

§ = 4,2% 40"'(4 + mo. reflections) (M),

The neubems form a rou.skky uniformy
9as, whose Kinekic energy distributionm is
o-pproximately Gaussian n the log of the
eneryy | with the ch\( at A3 MeV,

Usang mo. reflections =4 and o correction
fackor of 4/2 for o lead /scimtillator
calorimeter gives

12 -2

= 4Lxio om,

00
S.MARGULES/VTEC
44 DTC. 484y



Sadrozinskd correcks for #ihe S\MI-F¢)
using on 8.4-%-\0\3 R 2:.0S-m-radiuws
cylunder kav'ms beamt. heles ak 6°, He
calcuwlates fluences with anel without
o 40-cm - thieK e.ncl.-ca.P Pol ethelene
liner (SDC liner (s {2 em).

Based on this werk, we assume §5C
annual fluences

Bx 10 = (no liner)
= Mooy
2 { Avio em Cliner)

Question: How to converkt radiation
damage by neutrons 4o an
Cclu.i\)a.lewk C.hargtd.-l:ar}.ide.
dose?

Nalvely, tils (s tabulated wn handbeoks:

@ Ak AMN: 1 newlvm/cmt &P 4.9n 469rad.

("Aeasoremen* of Abserbed Dose of Newl-rdns,
ond of Mixtures of Neutrons amd Gamwa
Rays, NCRP Repordt No. ZS, NBS HandbeoK
S, 3 Feb.4%M.)

0d

S. MARAVLIEBS/LTC
4¢ DEC. 18982
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However, liflle data exisk on khe specific
ulamaje dene by newtrons +o Platuc
scuntillator, Prelimimary results from a new
s-h;&Y wadicake euznua.llj no effect below

~ 40 b c.n;z; dawage abeve +iis fluence seewms
to vary with fiber type and manufactorer,
(WiL. Dunn, 2k al., " Newhron/ Phcten Damage ‘
Assessment of Commercial Plastic Sct&\-l-ﬂ\a'(-w.s
Fa‘.bers: +o appear i the Proceealuugs ot
RADDAM 92, Talahasee FL.)

For xhe present,we use the handbook valud
which gives

o 0D =

newtrong

1S krad (no liner);
i 0.8Krad  (liner)

This dose 4is smndependent of Pos.i:l-lcm..

® TOTAL ANNUAL DOSES.
Combinumg the previeus results,
nd dvacker
Drat = Dy ¥ D 7 4 0 e Dincubins,
-~ Dm <+ D“Mrﬂﬁ . —
6u

g, MARCUVIES/VEL
44 Bfe. 1%\
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@ Tabu.(ailan of annual doses

D Dyetal
L::‘::’ L D&-mn wak::*:x‘j;.o Witheud linew Liner }
my [Cay) [Cay) | Cay) [Coy) |(Rmd) [(Gy) | (Rred)
B ¢S | 1% | 1% 8 | 205 |20.5 |198 |48 |
FB?. 3 | 198 4S 8 | 150 |45.0 | 4143 | 443
FBS 89 | 400 413 8 | 445 | 4.5 |408 | 40.8
B4 [40% | R0 1S 3 8% | 8.9 8 +8
BS | 135 | 44 is 8 | 89 | 5% | St :s.:.iA
ras 63|30 | 45| 8 |45 | 4S| %8 | 38

Netes: 4. Generous factor of 2 for I»pers, gammas,

conversions, ekec. wacluded wa Db““
2. Uniform meubren fLluences of 8x40"! e
(mo liner) and 4x40*! ey (liner) nsed.

3. Haml\sook ConvVersion -Fac'l-or
=4.9% 40 ma( used.

S

4 neulon fem®

bi
& . MAREVLIES/UTE
4496c. 1992
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3. EFFECTS OF RADIATION ON FIBERS
@ |NTRODUCTION

pEsva.

Fibers used.
+) clear wave 5u'wle. fibers
(poly styrent core, acrylic claddwg)
L4 Scwt:\\akiw_ﬂ fibers
( same as clear Fbers but rcluduwmg
waveshifiers — curremtly

?-‘\‘erphe-nyl Fms B-MYAMFIAVOV):.L
light oud:Put ?cak.s hear T3OWM)

Jus tificatH N :
Very litide transmission loss beyona

So6wm for polysiyrene Lrradiated
Yo wmore ‘l’hax\ 410 Mra d. (S&SSC\/!‘S)

after recovery wvh Og.

-FT-'!- BHF are efficient wave shifkers
atk xhese wavelengths .

Light output determined bz

£) Lis\r\kjjie\i, I, s

£3) Axtemuation lemgth, A

-x/A
Ix) = 1, e

£y
0
6. matavLit3/ute
13 A4 PR . ANN2,



Radlatiow- damas e possibiliHes

damage *0: core |
waveshifiers .
Core-c\aolale wterface

Possible variables ( wnierrelated):

4) ketal dose (essemtially no damage

below ~ 200Krad (10 SSC yre) )

ALY close rate (esFecLa.“g wA +he PN’S%N-L
of Oz, accelevated rates (>100 Km&/kvi
May cause less clqmaje. Hart Ahe
same dose accumulated at actual
detector ra:l:e.-, rate effect wot

resent for Lrradiation m mert
atmospheres, 2.9., N2) ;

Au4) —Fuixcle 'l-”;e, (?roba.bly no
d.i.#ere.ncz’ th.Ft OSSA..bEZ r
neutrons — very Liitle da a);

Av) akmosphere | related %0 Ai);

V) semiillator acow\d:r ,whuh..
affeckts gas™ diffusion;

Vi) recevery afier irraddation,
related do iv) and V).

bd
9. magavLIEa /e
4 A DEE. 4982,



@ EXPERIMENTAL RESULTS

Consideca.ble work has been devne, buk
more Ls skl r'ecluiheoL

Expeﬂmenks Lirradiate eithey :
bulk Saw.ples (acneral\y cylmder_s

A on. dia x 1 em thick);

actual Fibevs ( ~1mn dia. x several
m Ims\,

| Some resulis from budk SMw‘:lfs

Referemces ;

A.D, Bross amd. A. Pla- Dalmau "Radiatior
ITnduced Hiddlen Absor ka.cn Effects ue—r"
Polystyvene Based Plasiic Secm tillater
Am. Chewt. Soec. $~Im.rostu,w\ Sevies,
Oct. 19%9%0.

A.D. Bress and A. Pla- Dalmatt " Radiatic
Effects wv Intrui sic SHF Scw\'\-\\\fd’or
FERMILAB - PUB - 92/24F, 46 Sept. 4992 ,

64
<, MmAgGULIES/ute o
'Y 44 B RC. ‘\QL .



WAVEQUIDES

Transmission farough  {-em- thiek
Lrradiated v Ng,

TRANSMITTANCE

TRANSMITTANCE

Conclusion: no problems wikh clear waveguide

P°“j Sﬂﬂwe.

1.0 = T T T l T T T l YT ¥ T L I L4 LS L] 1 r LS T1

L A ’(,-f—-—j" ’___/f

7 y e

[ 7 ~ 1

0.8 - / ~ —
9/ / '

L ¢ NG Hvereseente 1
0.6 — 0, peax N

- ) / 4

Reference: PS

t / E/ / A, Non-irradiated PS 1
0.4 — / 8. 1 Mrag —

I ' C. S Hraa

- / ¢ ! 0. 10 Mraa “

- / €. 50 Mrag 1
0.2 r; ‘ F. 100 Hraa |

: / ’ ]

| 4
0.0 o\ o’y K’; " 5 i I 14 Al . I A i A . 1 i

400 500 600 700

WAVELENGTH (nm)

Immedlately
(gamnms frem ¢0Co).

afier ivwadlation

1.0
5 A ]
E Cluorescence’
S g 0 ]
0.8 - o peat ~
]
- ‘ Reference: PS 1
20 A. Non-irradiated PS .
o ° 8.1 Mrad —
TV ' c.5 ;:M :
| 0. 10 Mrad 7
H E. SO Mrad )
! F. 100 Hrad ]
| )
y) 144 y ]J l' y y - l 1 A ) I L ]
400 500 600 700

WAVELENGTH (nm)

After 2 weeks an Og ,

fibers anticipated.

"y v

bo

S.mamEyLies /L8



SCINTMILLATOR

Transmission Hireugh d=em-Athick -Pol\,s-!-yrene.
+ 4.25% PT + 0.04% 3HF sciwhillator:

600

Reference: PS
A. Before rradiation

B. After 10 Mrad irradiation
C. After annealing process

0. JWF Fluorescenc
* 400

TRANSMITTANCE

200

(satun Aueaa1gay) JINIISIBONTS

R B

500 600 700
WAVELENGTH (nm}

Lighd 3des afdev recdvtvy of {0 da s wmu Oy
at 40 psi for f""! rene = b l
SCw\.+\“a+ors w e ola-f erent Wave.sk\ﬂ»er

concentrations:
- L ' Tt i T T 1 7 l T v 7 I v T I ool i
T D
| o -
i F(( _._1.———‘{"—_{
g
L </|/
° A
. s B LK aall
3 Cwe ?'!’)?
L J
- i + - 10 Mrau
s 0.6~ x - 30 Mrad
z i ® - pT - 0.01% 3HF (10 Mrad:
e -pl - nmz( AN 110 Mrad)
i a‘.o.--'
0.4 |- -
..IAP,I....I....IA...I.L
0 0. | 1.9 2

Concentration, 3IF (X}

Samplt with 1% T+ 0.1% 3HF shews cm\y
7&: ltght leas afier 10 Mrad. )
‘ L
a P oA



Inderpreiadion b\'] autherys :
i) No damage fo waveshifters (even with

DHEF vy sicxls irradiated 0 100 M\(Acl. )

4i) Lighk-yield less due 45 “hidden
abscrpticn e trradiated lys&yrenf:.
whichh wterferes waidth -ﬁf—?"b\%F
energy transfer,

Aai) Tramsmisstan l6sses Lollewring trraduatia

due to absSerpiican w damaged T’?\Y-
styrene. Much of this cdamage LS

curedt v Oz atmesphere (cspecc«\\Y
above S00 nw),

) Cmc.lus,(c-nj no Prcbl-ems waatlly s:»w‘iﬂq'“uj
-pibev.s an*it.tpa-kd..

Seme resulls from ‘-P(b-er_hS«m[:l't&

o. Low dase-rate studies

Reference :
B. Abbotd, 2t al.,"Effects of a Hadven
Irradiation on Scintillatin Fiber‘s\:
submitled to IEEE Trans. Nucek. Sel,

s.marguues/ute
1 DB AL G

it



Experiment

Fibers: 10 diffevent fiberv types frem

Bicrom (-pelystyrene cere, 830 um
0.0, 15=-um=-thicK acrylic claddin

4 wm long),

! Fiber Tvpe | Color Dopaass
BI-1 blue pT + BBOT
Bl-2 groea pT + BBQ
BI-3 green 0.6% IHF
Bl gresa pT + JHF
BI-S groea pT + BBQ
Bl6 groea pT + JHF
Bl-7 blue pT « BBOT
BI-8 gresa BPBD + BBQ

BCF-9908 groea pT « IHF
BCF-10 blue pT +» DMPOPOP

Table I. Bicron fibers irradiated in this test. Abbreviarions used:
pT = parphenyl; BBOT = thiopbeos derivative; JHF =
3-hydroxyflavose; BBQ = isoquinoline derivative; BPBD =
oxadiazole derivative; DMPOPOP = phasyloxazol derivacive.

Adwcspheres: ambiewt ate (atmespherie

dl‘\' alp Frzssure)
olvy Nz} (418 psiy)
GPQOR

vacuum (~ ez terr)

Ircadiating parddcles i hadrens from
“niecHaon losses and aberis
i Fermilab Tevatren
Cep regliom.
Exposuvre . 49 days; doses a~60 Kind
' (3 sscyrs) ak ~ 50 rad/he,

Measuremenis: relative l{ght y.lt\ds':
altenuation |e1\9:H\5.

6o
L. MARGULIES/LXC
18 A1 BEC. 49%



@ Resulis for £T+IHFE Libers :

Intensily (arbitrary units)

+) Ligh4

telel (o089 {wmunjediatel
Lrrad tattan L9 smalley

afte
measvre -

menk wncer-l-aw.kj of ~ £ 145%.
4Ai) Decrease of attermuation \EMSH‘-
y ofier (rradiakion

immediatel
AS ~ 40%,

Air) Akkevuwa tion \eMgtks recovey Cu“y
afiev o few day s N A,

Av) No chan
fibers a

L}y

™ roAnd does . btKmd

. Osttetor-mnd gose : (B Kred

«  Unmrragiated control

First measurement after vradiauon

s Measurement after $ hes in air

MP'\M L Ng

1 1
'00 200
Position x (cm)

L
300

400

Core altenuahion lenglh A, {cin)

qe Im ?roPerJUtes of centreo|
1yr.

250 o Admeosphere o N

[T 08¢ - 4 LY -
Vemiwraond dote: ‘O krag ’

° a0 hrg ‘#

. . 1 4 1 L "
B ‘0 ‘8 20 28  “adcays
Time in air {hrs)

Recovery of atkenuation length ofter

exposure %0 a.r,

L Y.

by

<, marGULIES/UTC
41 0€C. 4982



b. High doese-rate studdies
Reference: A.D. Bross, ?riVaie communication
Experrmant |
Fibers: various greew awmd blue Libers
(poly styrene core, 830 0.D., acrylic
Kolol'wg , 5 m lowng). /™ » 57
A+mos?here: Na. .
Ireadiating parkicles: gamw\as from
Exposure : > Mrad (45
! o. few days.
Measuremenmts: aktemuakion lemgths afHecr
2 weeks uvan Op at 20 psig .

Analysis ts skill wm progress .
Measurement, for a BI-42 (-P'T+ 0.0{'/o’.*HF\

6o
Co .
S%C\,r‘.ﬂ ovev

[]
[
fibey:
< B Mo (S0 RGeS
LIH!
- PHAT e (32719865 - - <73 48TE3
- LWHAZ v TiTaE0e82 - - tTST 29104 |
tle3ae
- T 1 6d baiitis L
=z 23 LOHEAS e 138179712 -« - 1lL %503 1
f s --:- Before
3 o it I( -
"':==‘:-.::'"7:-_- ]
= -!,!;.' Bt . 4
S 1 / Rl T P —
Atber — TYEerrey g 00D
"EIxany
- | ! ) o
3 1000 2000 3000 4000 $000

® Dreliminary result i AHemuwation lewgth ok
x=Sw~ has decreased. by ~25% . For
A=6wm, Hus cerrespends to o relat
lLghk loss of 20% dor light preducta
ok 4m. ‘U

8  MARLLIEY/UZC
44 0@C. 432

eod



4, SUMMARY

@ \Worst - case annual radiakion !dose Ls
~ 20Krad/SSCyr ak L= 10 o g!

This 4is a relad-wel\l small dose for

poly styrene + PT-I- AHF {fibers which
seem. 40 show no unrecoverable

damage below ~ 200Krad (10 35C y“).

® Clear fol\{ﬂyrene, after recovery w 07_,
shows very liftle loss of transmtission
above S00nm for doses wp ‘o0 at least

5 Mrad (250 SSC yrs). Thus, vo problews
wizh clear Wawtsuides am&.tapa.‘kd..

@® Lew dose-vake irradiation of scwtilladin
fibers shews essenk&a“y no e{-'-Fecks,

after a Lew dovs recovery w cu'r, for

doses Xo at |east
yrey wp 6.0 Krad ( 3 9S¢
H.csk-alose- rate irradiation of bulk
sa.vwfles of scumkllater shows an
vareceverable mivruvnsie ltgkk telod loss
of only 6% afier 410 Mrad [$00 55Cyrs),

$ MARGULIBS/UIX.

A< DEC. ¢ (1
L b



@ Prelimvinary resulis from o Mgh-dese-rake
trraditatlon of semtillating fibers shew
~ 25% decrease m attenwaiion length

ofter 3 Mrad (150 S3Cyrs),

A smii.\ar exreﬁ Men’t, wswm 6 MeN Y-M\{S
and. doses Fo ~ 1 Mrad. , will begtw
soon. (VIC),

® Basic conclusien: SDC deltector radiakion
levels do net appear +0 pese a Stgnificank.
hatard..

S MARGULTS/ VIS
44986 4932 e
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SDC Collaboration Meeting
December 10-12, 1992

Status on Calorimeter Issues
D. Green
P. Mantsch et al.

December 12



V. IMA W TSC H

SDC Calorimeter Endcap
Internal Conceptual Design Review

January 12 and 13, 1993 - LBL, Berkeley

Objective

The design of the barrel calorimeter is essentially
complete. The endcap, however, is still in the conceptual
stage. An alternative EM design is being prepared by LBL.
Design changes are also being considered for the

endcap hadronic absorber. The objective of the review is
to assess the designs presented and recommend the best
and most cost effective design capable of achieving the
technical, cost and schedule performance requirements of
the experiment. Presenters of the design alternatives will
be responsible for addressing issues of integration,
installation, maintenance, operation, quality and ES&H.

Charge

The responsibility of the committee is to evaluate the
alternative designs and make recommendations as to
whether these designs should replace the baseline as
described in the Technical Design Report. The committee
is also encouraged to recommend improvements to the
proposed designs that will enhance performance and/or
reduce cost. The committee will base their
recommendations on the following considerations:

1) Technical performance of the alternate designs
relative to experiment and engineering
requirements.

2) Comparison of the costs of the alternate designs
to the baseline.

3) Schedule impact on alternate designs.

P. Mantsch December 12, 1992

0'(? (_)



4) Optics (including shower max).
5) Radiation damage

6) Calibration plan.

7) Magnetic fields and forces

8) Integration, installation, maintenance, and
operation.

9) Environment, safety and health issues in
fabrication and operation.

Tentative Committee:

Chair: Bob Kephart

Bob Wands

Jim Siegrist
Jean Ernwein
Koji Takikawa
Roger Rusack
Virgil Barnes
Arie Bodek
Julian Budagov
David Austin
Jon Piles

Tom Winch
Jim Freeman (EM)

Ex officio: Paul Mantsch and Jim Missig

P. Mantsch December 12, 1992

(L



SDC CALORIMETER CALIBRATION REVIEW

December 11, 8:30 - 12:30, SSCL

Charge

The committee will evaluate the overall calibration plan,
progress on hardware development, and implementation of
the calibration system in the prototype. The review will
cover charge injection, light flashers, source system,
cosmic ray, beam and in situ calibration. The evaluation
should also address safety issues such as source radiation
hazards. The committee will prepare recommendations

on the calibration system and its implementation.

The review committee:

Chris Hearty - Chair
Steve Gourlay
Richard Kadel

Jim Freeman

Virgil Barnes

Andy White

Bob Wagner

Jean Ernwein

hn

Jim Missig - ex officio
Paul Mantsch - ex officio

~50 action items produced.
Mo repoct yd'.

i/



Overview of Calibration System

e moving source calibration
- radioactive source tests tiles/fibers/pmt

e light flasher system
- light pulse calibrates PMT and front end

electronics

« front end electronics charge injection
- front end electronics and trigger

e 1in situ calibration
- set absolute gain; test full system

e beam tests, cosmic rays

- calibrate some modules

In general, good progress being made on all
systems. ’

[

(O



PIN
Diode

Monitor
\_—-——*

Light '
Laser \ Distribution
- ZAN

—t

Source Driver] 4

e

-

e . 3

(o
T

Electyoni~

© Source

‘1Tube WBS
[~ Electronics ——--,
Trigge

Pulse
channel DAQ i
Charge f
Injection f

Current DAQ
| Monitor

2 10/12/92 C. Blocker

[T
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Source Calibration

Every tile will be scanned during assembly
and installation. Only a subset during
normal operation.

Many goals for this system:

before data taking:
° QA
e determine initial tower calibration;
carry beam calibration to untested modules.
e determine tile-to-tile mask (if needed)
 study B-field on/off effects.

during data taking:

 scintillator/fiber aging
e radiation damage profile

o3



ajor Issues:

 Engineering needed to study driver and
source wire reliability and fatigue; evaluate
commercial drivers; study alternative source
wire designs. Current design does not easily
work in ECEM.

 Evaluate alternative isotopes.



Light Flasher System

e monitor temporal gain stability of PMT and

measure linearity.

e N2 laser UV light wavelength shifted to
green and distributed to each PMT.
Monitored with pin diodes and PMTs.

Major Issues:
o Stability of monitoring system

e Integration (laser location; space required
on outer radius).

e Requirement on PMT stability during in
situ  calibration.

e Interaction between linearity and constant
term.

8



Charge Injection

Measure linearity and absolute gain of front
end pulse-monitoring electronics.

Probably not necessary to calibrate current-
monitoring circuits.

Major Issues:

The committee did not have the expertise to
evaluate this subsystem.

89



In situ Calibration

Establishes tower-to-tower relative
calibration (£0.2%) and absolute energy
scale.

In EM, use E/p for e- (W,Z) or mass

constraint of Z-->ee. Initial studies indicate
that either works in a reasonable amount of
time.

Hadronic: use v,Z+jet, dijet pt balance.

Major Issues:

e Studies are in an early stage. Eventually
want to understand systematic errors, rather
than statistical.

e hadronic section needs work.



Test Beam/Cosmics Rays

e (Calibrate some fraction of modules in beam
at SSCL or FNAL.

e cosmic ray tests of modules?

Major Issues:

Experience with 1993 barrel prototype will
guide decisions in this area. Decisions have
impact on assembly area and procurement.

8u



Shower Max Rewviews

Mon-Nd ) Rbﬁudhy E-16 @ SSCL

Feb 8 M des;in and P(&{Q&V\GW@Q__
P/‘a@?ir.ﬁ‘z‘?‘c rg T 0 Eﬁnwe:'n

Reew > Paul Manfsel

Feb 9 SM ' phetacletectors
P:ALSCh."'KHGNY : &70\_ Rusask,
Rewven > Paul Manfsel

Feb 10 SM $ront-end eleefaonics
TresentaHens ¢ Pathick Le Da

Revrew :  An 4/7 Lank forol



Shoaen Max Desn § Perfotmance Rewiew

Mdnd47 . FebAmxyé’ @ svcl.

?cgw'mcmem{s o M and MG/PS

Barkel and endeap designs
SCJ”?@'AHHCK, clepth

FabhiecHon awd assewbly paececiures
Calibretion, &A/GC

Perfeorimance | bea-xéat!w‘&"fcs, Jaddav.

Ci/n’*, /¥ scraAd-l‘ob %. »

'Plv,s.‘ex bene himanks ZL:” A - e
tEH - ¥
+ - N/I-l AT £

Upjx,ack Seenahio (ATl f 2 MNsw 7
CO%“'/ %c_ke.c(ob{,

8/



Showe~ Max Phatscletectrr Revewo

TJcS'do.y, Febavary 9 @ SSCL

Regw'/ccmcmts fr SM and ME/PT

C@ua»\.‘.‘w’., € .CQ{C!‘%.&{ \ S‘."};r:c,l / rese
Galm omd Unifosmity

Cioss Hall with 4 & 2 fbes
Lgnf- J‘J’AN <tahy f\"!-:; ond Aaddan
,\f\,s Lave. cesd

Cheose MCPMT f 93 fest 7 QE=I0%

Pk:l.‘Ps 222 tam? Fhea windiec Cuslman
{"}ﬂ.\ﬁ\&bsa"fﬂu 5% S ps Gt alndin  NausSer

Cordinve APD R&D 7 A= Bec%
RAPI, Ectce, G£ Leedom
Aeo k$ FY73 fov paeamp 2

APD - PMT sheton Q&= 35%
Litten. Indeshares Rusack

thw covens NRE ecsis

c,
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Shewen, Max Front-end ElectronicsS Reviewo

(ednesdony, F’ebAdchy 4¢ @ T5¢l

Qefuimmzuk fo M and ME/PS

'chnam“c, /za.vsﬁe, [inc,@. ga?a. non-um}gﬁ.w\ﬁ’y.)
Ca!:bi‘-ofkﬂv\.,

P&A&Ahauc& of avalJ andl dlbr'fn/ cP)'v'm\g
Evaluaton of c/v;o'-d s6 luhow

Block. c{r'ay/\.avw-
Technical feasdbiftty (CMes)
Dynam?c /zc\r\,(7e.

L4 +/»Fy7u.,

L2 énd DRPA ZeAe S‘uppﬂ..q??(oh. ?

| Cluster. :ﬁnd"&\? 4
Cos /S’cke dule

Tnshthhonal Mspor\s-'éf KteS
Sac(c.e{.) LBL, FuNRL
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9. GourrAay
FERMILAB
i2/izfe2

Barrer CALORIMETER

PROTSTYPE STATULS

Habren ABserBER

FNALL MODULE —

e STEEL. -~ ORDERED

o PLATE MACHIDING — QUOTES CLOSED YESTERDAY

® START STACKING IN JANVARY

o ASSEMBLY ToolLING - PARTS SN KRAND
CONSTRLCTION STARTED

CoMPLETE 3/20/93

e MATERIWAL oN HAMD

e CLAR'\EYING DRAWING DETAIILS
WITH FNAL  ENGINEERS

® POISED TO cuT METAL
ESTABLISH WELD PROCEDURES
MODULE To ARRIVE AT FTNAL- IN MNAY

SHIPBING CONTAINERS (2) To PRc BY MARCH



Noveiber 23, 1992

FNAL Wedge Procurement and Fabrication Schedule

11/16/92 12/14/92 1/4/93 3/8/93 3/22/93
Ground PlLates Machining Stacking and Final Ready for ||
Plates 2 * ] Welding Machining Elnal i
Assembly

N



PREPRODUCTION PROTOTYPE WEDGE

HADRON_CALORIMETER WEDGE (1/32)




"6

Instrumented Sections of SDC Barrel Prototype

Hadron

Eta=0

Edgeview

EM and Massless Gap

4 .6

20 Hadron Towers
48 EM Towers

4 SM Modules

64 Massless Gap
Tiles

1.2 1.4

Totals

104 Channels of
standard PMT's

320 Shower Max
channels

64 Massles Gap
channels

. /
3
8
d

EM and Massless
Gap Only

16 EM Towers
1 SM Module



EM ABSORBER - AN /\‘s_l.:\’-:‘{::

® PROCUREMENTS — oOUT

& FABRICATION -~ WELL ALONG

FRAME FoRkR 1sT MeoDLLE BY 1/25/93

STIWLL CLOSE TO SCREDULED DATE.

TILE /FIBER ASSEMBLIES

A rZ .
- 4 1 —— [nd - . - L] - L d
CeNVENTIONAL TILEE FIEEZRks — TEUEKCES 'FNA'../A.W,
us.imng ' ‘

® F[IMDAL DESIGN DETALWLS (N PROGRESS

e TDELAY IN SCIPOTILLATEOR PROCUOREMENT
(PYE AVAILABILITY)

NGO MPACT ©ON SCRHEDVLE

SHCOWER MAX ASSEMBLIES — SACLANY . 1 4

o FINAL PESIGN IN -PROGRESS-
e FIBER ROLTING STUDIES @ ENAL



FINAL ASSEMBLY

EMAL

e MODULULE LIFTING E{(XxTVURE — ouT

DESIGN e EM/HAD MERGE F\xTURE
Q5% ® ASSEMBLY F\XTURE .
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o SAFETY REVIEWS
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BEGON ' e PMT s
® ELECTRONCS
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EVALUATION AMD TESTING
e CosMlc RAY - M. LAMM Cp,w,m_,)

ORAANISING &RoL P
DEEINING THE TASK

e BEAM TEST - I siEcRST (sscL)

PRAYING
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SDC Calorimeter Barrel Prototype Schedule

S. Gourlay
Fermilab
tober 19, 1992

1992

1993

Oct i Nov , Dec :

Jan | Feb Mar ;| Apr | May Jun i Jul Aug

Hadron Absorber

.4

Design

Tooling (Procurement, Fabrication)

Fabrication FNAL

Fabrication PRC

Shipping PRC

EM Absorber

Module 1 and 2 Fabrication

Join Module 1 and 2

Module 3 and 4 Fabrication

NS

Join Module 3 and 4

80

Readout System

Tiles and Fibers (Tsukuba)

Procurement

Fab. Test, Ship (Module 1)

Fab, Test, Ship (Module 2)

PMT's (Tsukuba)

Procurement, Testing

hower Max (Tsukuba, Saclay)

ocurement, Shipping

Fabricaton, Shipping

Final Assembly

Tooling Design, Fab

Module 1 Assembly

Readout, Calio Installation (Module 1)

Calibration, Inspection Module 1

=

Module 2 Assembly

=

Readout, Calib Installation (Module 2)

=

Calibration, Inspection Module 2

O

]

Fri. Oct 23, 1992

9/



SCHEDULE SUMMARY

(15T HoPULLE 7/93

20D MODOLE 8/%3

M(LESTONES

BEGIN FABRICATION o©OF HADPoN
ASSEMBLY Teoolinag

TIE [FIBER NATERWAL SPEC
HADRCOMN ABsoRBE'R TESIGN

FioAL TiLE ’D""CJ& /PN sPEC

(6T EBM FRAME ASSEMBLY

18T EM  CASTING

EMdAL HATRCKS ABECRBER

TILE [FIBER Az3EMBLIES :/’PMT‘i MeSOLE T
{s7 Y3z EM MeToLE

PRC HATRCON ABPsSoRBER

20 Y32 EM MSTOLE

‘rlLE/F@a.: AscrdELiEs /PM‘I:\& MSDLLE 2
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Energy Resdlution (x)

Energy Resolution vs light yisld/GeV
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SDC Collaboration Meeting
December 10-12, 1992

Status on Muon Tower Prototype
H. Lubatti

December 12



MUON TOWER PROTOTYPE

Presented to the SDC
Collaboration Meeting

December 12, 1992

Henry Lubatti



SDC PROTOTYPE TOWER
WBS 3.2.1.5.8

Build BW(2,2)/BW(3,2) Tower in
SSC Muon Lab at Stoneridge

Build BW(2,1) at UT Arlington
Test

o Assembly procedures

o Alignment schemes

o Flectronics

o Trigger??

H. Lubatti
Tower Workshop
December 12, 1992
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PROTOTYPE TOWER - OCTANT 1, MODULE 2(4)
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PROTOTYPE TOWER - OCTANT 1, MODULE 2(4)

2426
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Theta Tubes - 273 (BW3) , 262 (BW:
“horen Tubes - 144 eq.
Phi Tubes - 340 ea.



PROTOTYPE MODULE TASKS

TASK

Enlarge and modify
existing Muon Lab

Final module design
Assembly
procedures

Jigging for module
assembly

Issuing POs for
module, jigging &

end caps

Front-end
electronics (ASD)

Scintillators, bases
and PMs

HYV distribution
system

Gas distribution
system

Drift tubes

RESPONSIBILITY

SSCL Muon Group

Seattle/SSCL

Seattle/SSCL

Seattle/SSCL

SSCL

KEK/Harvard/Michigan

Michigan/Protvino

SSCL

SSCL

Boston/Seattle

CONTACT

J. Thunborg
G. Pennycuff

C. Daly
H. Lubatti

R. Davisson

J. Thunborg
H. Lubatti

S. Terada
J. Oliver
J. Chapman

R. Thun
V. Kubarovsky

P. Schuler

P. Schuler

G. Feldman
T. Zhao

H. Lubatti
Tower Workshop
December 12, 1992
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- IPVL OPTION TO ADD DOOR
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OPTION TO MOVE DOOR\ - -
OPTION TO OPEN WALL BETWEEN

I

%
OPTION B
OFFICE SIZES NOTED
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ek Conmme

3/8°x 6

NELSON STUD . _,,;__T

WORK SURFACE
CONCRETE

174" STEEL PLATE

/—- MUON DETECTOR ASSEMBLY

JIG TABLE FOUNDATION 26° X 36°

JIG TABLE FLUSH WITH
EXISTING LOOg

EXISTING FLOOR
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GROUND EXPANSION
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PIER SUPPORT

TOOL/JIGGING MUON DETECTOR MODULES BW2 AND BW3
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DEC. 8, 1992
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~ GUSSET

TOP RAIL
Slant Si TOP RAIL
nt Side Vertical Side
OUTER RAIL
Slant Side
OUTER PLATE
Vertical Side
END PLATE @ END PLATE
Slant Side ’ Vertical Side

\ GUSSET

BOTTOM RATL

N\ BoTTOM RAIL
Slant Sida

Vertical Sige



ASSEMBLY PROCEDURE

Installation of jigging

Jigging establishes angles and positions

Installation of module peripheral structure (side plates and
bottom rails) |

Side plates shipped from machine shop with bottom rails
attached.

Then install on assembly jigging.
¢ Installation of bottom surface of module
1.5 x 3m, 6mm thick aluminum plates (epoxy bound)

For BW2, load-spreading plates are attached to bottom
plates prior to installation

Installation of tubes

Step 1: Install fiducial tubes

Step 2: Install remaining tubes
e Installation of tube spdcers and stiffeners
Tubes with A < 2mm - epoxy directly

Tubes with 2mm < A < 4mm spacers at intermittent
spaces
H. Lubatti

Tower Workshop
December 12, 1992

}.L



Tubes when sparse have 10-90mm separation, so use
1.6mm thick aluminum plates along common tangents.

Installation of shear transferring membrane
1.6mm aluminum sheets
e Install remaining layers
Repeat above steps
e Install top plates and rails
o Install gas and electrical connections
o Install outer plates
BWI1 - attach 19mm outer plate
BW2/3 scintillators, walkways, access ladders
Attach BW2 to BW3 . |
o Attach Lee bearing spreader plates

® Move module to storage or alignment station.

H. Lubatti
Tower Workshop
December 12, 1992
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/ CORNER PLATE
SLANTED END PLATE -
\\ VERTICAL END PLATE

\

TS

/

DOUBLER PLATE -/// BOTTOM PLATE

FIGURE 4. INSTALLAT "N OF BOTTOM PLATE



62T

| BOTTOM PLATE
FIGURE 6. INSTALLATION OF FIRST TUBE LAYER
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/ TOP RAIL /" TOP RAIL
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< ,— TOP COVER FLATE
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g FITURE 11. INSTALLATION OF TO" COVER PLATE AND RAILS



PROTOTYPE MODULE TUBE

PRODUCTION PERSONNEL

PHYSICIST

J. Bensiriger
G. Brandenburg

R. Davisson

G. Feldman (QAQC Officer)
P. Hurst
H. Lubatti
A. Mann
R. Milburn
A. Napier
H. Wellenstein
J. Wilkes
T. Zhao

(QAQC Officer)

(QAQC Officer)

ENGINEER

B. Dennis
E. Sadowski

UNIVERSITY

Brandeis
Harvard
U of Washington
Harvard
Harvard
U of Washington
Tufts
Tufts
Tufts
Brandeis
U of Washington
U of Washington

UNIVERSITY

U of Washington
Harvard

H. Lubatti
Tower Workshop
December 12, 1992



TECHNICAL SERVICES
SUPERVISION

H. Guldenmann

SHOP FOREMAN/LEADMAN

F. Dalrymple
L. McMaster
D. Skow

MACHINIST/TECHNICIAN

Y. Chen

D. Dupuis
R. Haggerty
P. Long

E. Lucia

R. Musgrave
J. O'Kane
M. Renteman
J.
S.
L.

UNIVERSITY

U of Washington

UNIVERSITY

Harvard
Tufts

U of Washington

UNIVERSITY

U of Washington
Tufts
Harvard
Brandeis
Harvard
U of Washington
Harvard
U of Washington
U of Washington
Harvard
U of Washington

H. Lubatti
Tower Workshop
December 12, 1992
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PROTOTYPE TOWER

DRIFT TUBE PRODUCTION

- ORGANIZATION

Institation
Brandeis
Harvard

Tufts

U of Washington

- TASK RESPONSIBILITIES

Items

Aluminum extrusion

Noryl/aluminum extrusion

End caps

Contact

H. Wellenstein
G. Feldman
A. Mann

T. Zhao

E. Sadowski
H. Guldenmann

H. Guldenmann_

J. Thunborg

H. Lubatti
Tower Workshop
December 12, 1992
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- TUBE ASSEMBLY EQUIPMENT AND FACILITY

Clean room and tube storage

Tube end finishing machine

Tube cleaning machinery

Tube assembly station and jigging

End cap interference fit
apparatus

Electrode cutting and trimming
Electrode zipper
Wire tensioning and crimping

Wire dispensing and stringing

L N>

Sl als

N TR

¥

TR W

~ &

Sadowski
Mann
Guldenmann
Zhao

Mann
Guldenmann

Sadowski
Mann

. Song

Sadowski
Mann
Guldenmann
Zhao

Wellenstein

Guldenmann
Guldenmann
Wellenstein

Sadowski
Davisson

H. Lubatti
Tower Workshop
December 12, 1992



TUBE TESTING PROCEDURE AND EQUIPMENT
G. Feldman, P. Hurst, T. Zhao

e ITEMS TO BE TESTED

Dark current
Gas leak rate
Wire tension

Observe signal

e - WIRE POSITION - X-RAY H. Wellenstein

® INFORMATION TO BE STORED ON PC OR MAC

Tube number

Manufactured location and date

Module number and ldyer number (¢, 6 and stereo)
High voltage and dark current

Gas leak rate

Wire tension

Signal response to source and cosmic ray

o UNIVERSAL BAR CODING FOR TUBE ID
W. Song

H. Lubatti
Tower Workshop
December 12, 1992
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PROTOTYPE TOWER SCHEDULE

'SCHEDULE

NOVEMBE]|

DECEMBER

JANUARY |

FEBUARY {MARCH

APRIL

MAY

JUNE JULY

AUGUST

MUON [LAB REMODEUNG
MACHINE AND DESIGN SUAFACE PLATES

INSTALL SURFACE PLATES

ALIGN SUFACE PLATES

DESIGN JIGGING

MACHINE JIGGING

INSTALL AND ALIGN JIGGING

DESIGN END PLATES

MACHINE END PLATES

DESIGN TOP AND BOTTOM RAILS

MACHINE TOP AND BOTTOM RAILS

DESIGN OUTEN PLATES & GUSSETS

MACHINE QUTER PLATES

DESIGN CORNER PLATES

MACHINE CORNER PLATES

\\\\\\\|\\

I

TOP & BOTTOM PLATES

N

INSTALL END PLATES IN JIGGING

Z%

ASSEMBLE BOTTOM COVER PLATES

PROCURE END CAP PARTS

ASSEMBLE END CAPS

ZA

Z%

TUBE ASSEMBLY AT UNIV.

TUBES SHIPPED TO SSC

N\

INSTAL FIRST LAYER OF TUBES

aeT

COMPLETE BW3 ASSEMBLY

\\\

BW2 MODULE ASSEMBLY

MATE BW3 TO BW2

N\

A\

Pace 1



SDC Collaboration Meeting
December 10-12, 1992

Status on Electronics for Prototypes
A. Lankford et al.

December 12



REPORT on
ELECTRONICS FOR PROTOTYPES

Muon Prototypes Terada
Calorimeter Prototypes Lankford
“MNickeess O

Portable DAQ

SDC Collaboration Meeting
December 12, 1992
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SDC Portable DAQ Effort
(SSC,LBL,KEK,Saclay,TIT, U.C.Irvine,U.Michigan)
o Start to develop some local expertise

o Establish working relationships throughout
the collaboration -

o provide a UNIX based, locw-cost, portable
system for use in testing detector prototypes.

Attributes

o highly modular; directed toward use df high speed
links

o scalable and platform independent

idi



(
UNIDAQ

Portable data acquisition system on UNIX
Modular system (Hardware & Software are replaceable)
SSCL, KEK/TIT, U.Mich, LBL/SACLAY
SPARC, DEC station, (VxWorks, HP)
Access to VME Access to CAMAC
SPARC + SFVME K3922 + K2917
DECstation + Tuobo-VME K3922 + K2917
MVME167(VxWorks) K3922 + K2917
SPARC + VIC (VIC + CAMAC)
HP + BIT3
~ 600 event/sec on SPARC station

AN

]
==

Masa Nomachi

141



Portable DAQ Features

1. Runs on Unix systems.
(a) SUN-SPARC with Solfiower VME interface
(b) DEC-ULTRIX with DEC VME interface
(c) HP-UX with Bit3 VME interface
(d) Accessto CAMAC from all 3 via Kinetics Systems board
set.
(i) Sun and DEC use KEK CAMAC driver.

(ii) HP currently has no transparent interface from user
programs to CAMAC.

(e) Access to VME is not yet user-transparent.

2. Distribution via tar file

3. Recompilation of entire package via top-level Makefile
(a) 2.5 minute elapsed time on HP 9000-710

4. Start entire canned package of processes via single com-
mand

5. Current version runs on single processor

(a) Planned next version for multiple processors

F—\

N

o



Software
Data flow simplie buffer manager
Control flow control message handling
run control

Murmur

error logging
message logging
GUI

HBOOK + PAW

Installed at

at SSCL (muon lab) for cosmic-ray test
at LBL for evaluation
at KEK for Si beam test & muon beam test

PARC | VME DECstation VM

Masa Nomachi




(LBL & Saclay)

Hardware Configuration

ECEM & ShowerMax test @ BML 1993 set-up J

DAQ Monitoring, calibration
& RUN control & Intelligent terminal
SUN Ethemet
Exabyte 8500 sCst— | SPARC L\\\\\\\\\\\\\\\\\\\\\ MAC [ | pooscaasasssansasssoiiee-

UNIX

@ Sbus to VICbus interface / |

(CES MAC 7213/B) 3 meters 64 points twisted pair dual flat cable
“ (CES VBC 8572/3)
E
VICbus VMVbus
£ VME crate # 1
VIC mother board 8 « VIG = VME It
> = erupt Generator (CERN)
(CES VIC8251/B) 21 <MVME167 =MOTOROLA 68040
4 Mbytes reflected MemMory e 5] processor under VXWORKS OS
(CES OPT 8241/2) 0| «MVME 712 = RS 232 connection
- PU= Pattem Unit (CAEN)

« Scaler = LeCroy

1 meter 64 points twisted pair dual flat cable
(CES VBC 857211) —_——

% 2 CAMAC A2 to to VICbus interface
KA [£] 1| ~— ) +MCs8030:25 CC & 512Kbytes
CAMAC crate blb &t 1 DSRAM (CES VCC 2117/8)
cle _9\: 7
/] —~— Vertical bus terminator

(CES OPT 2117/1 or OPT 8250/1)

« ADC = ClA (Charge Integrting ADC (CAEN)
« TDC= LeCroy TDC interface (Beam Chamber)
« PRAP= Synchronization module

144



log file

operator

Event
Source

———o Commands

<—» Interactions to the NOVA

— 5 Flowof the Event Buffer

Collector

~
~
~
~

/

~-{ RuCorto foc!
unContro %Checkﬂ
AR ,/‘/,"\\
4 \ ~So //’ / \

Interaction of the processes.

|



PORTABLE DAQ
(continued)

Status:

integration of hardware & software complete
for standard rates
Unix workstation + 1 VME crate + CAMAC
Operational at KEK Silicon Test now

work on extension to high rate system in progress
real-time "Unix" (VxWorks)
multiple VME crates + CAMAC

Focus now shifts from building framework to
applying existing framework to tests of prototypes.

Major FY93 Tests:
Silicon KEK Abrams et al
Muon Minitower KEK
ECEM + SMD BNL Abrams et al
Muon Tower SSCL
Calorimeter Wedge FNAL Abrams et al

Scope of Portable DAQ Contribution:

The portable DAQ provides the framework on which to hang
application code specific to a particular test. The detector group
needs to provide the application code which specifies its hardware
configuration and which analyzes its performance. The portable
DAQ group has provided the processes in which to install these
lines of code.

b
C:



Extension

Calorimeter/Shower max beam tests requre

Higher event Rate  Real time OS (VxWorks)

Larger system Data link between computers
Ethernet
- VIC
MVME167
(VxWorks) :
MVME167
(VxWorks)

Send buffer/Receive buffer over
Socket one Ethernet
Socket on FDDI
Socket on Fiber Channel
VIC, MXI, BIT3
Fiber channel




ELECTRONICS FOR ECEM & SMD TEST

Front-end Electronics:
SMD (see figure): LeDu
1 64 channel MAPMT
Saclay charge integrator and shaper ASICs
packaged on PMT mother board and in CAMAC
CAMAC ADC
ECEM: Kadel & Hearty

same instrumentation as 1992 BNL tests
same CAMAC ADC as SMD

Data Acquisition and Software:
SDC portable DAQ (see figure)

ECEM & SMD applications code Abrams et al
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ECEN & SnhowerMeax test @ BNMNL 1863 sei-up
(LBL & Saclay) J

Hardware Configuration

DAQ Monitoring, calibration
& RUN control & Intelligent terminal
SUN Ethernet
Exabyte 8500 SCSi— | SPARC RONNANNNNNY MAC [l | poocssasssaasassanoadie-

UNIX

@ Shus to VIChus interface
3 meters 64 points twisted pair dual flat cable

(CES MAC 7213/B)

(CES VBC 8572/3)
E
ViCbus VMVbus
i : VME crate # 1
—_— : = nterupt Generator (CERN)
(CES VIC8251/8) 2 g « MVME 167 =MOTOROLA 68040
4 Mbytes reflected memory - |2 : processor under VXWORKS OS
(cegytopr 8241/2) 7 1 0] -MVME 712 = RS 232 connection
- PU= Pattern Unit (CAEN)

» Scaler = LeCroy

1 meter 64 points twisted pair dual flat cable
(CES VBC 8572/1) ———

CAMAC A2 to to ViCbus interface

~—— O +MCs2030125 CC & S12Kbytes
DSRAM (CES VCC 2117/8)

r w4

4
Ao A )

CAMAC crate

Qo>
AR
N2 AN

—~— Vertical bus terminator
(CES OPT 2117/1 or OPT 8250/1)

« ADC = CIA (Charge Integrting ADC (CAEN)
« TDC= LeCroy TDC interface (Beam Chamber)
- PRAP= Synchronization module

1su



ELECTRONICS for CALORIMETER WEDGE
An Electronics Group Perspective*

SCOPE:

Summer 1993: cosmics, sources, laser
Summer 1994:  + resolution measurements in beam

approximately:
100 channels low gain PMT
300 channels SMD photodetector

GENERAL PLAN for PMT's

Summer 1993:
- instrument all channels with "old-fashioned" readout
- instrument some channels with prototype digital PMT readout

Summer 1994:
- instrument all channels with full preproduction or prototype
digital PMT readout y

GENERAL PLAN for SMD:

Summer 1993:
- instrument 64 channels with traditional readout (same as ECEM)

Summer 1994:
- instrument all channels with traditional readout
- instrument 64 channels with prototype digital SMD readout

* to be designed jointly with Calorimetry Group

)
<o
s
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ELECTRONICS FOR CALORIMETER WEDGE
(continued)

"'Old fashioned'' readout of PMT's:
signal/source current monitor split at base

preamp (e.g.: NIM-based) at end of short cable
CAMAC charge integrating ADC (e.g.: 2249W)

scanning ADC to measure source current (e.g.: SAM)
HYV supply with voltage monitoring (e.g.: COW+SAM)

1993 Digital PMT readout:

digital PMT base
with full functionality
except calibration
including Cockcroft-Walton HV
prototype digitizer ASIC
approximately 10 channels

existing bit pattern readout card
may migrate to prototype readout card
power supply card
i/o register for control
SAM for HV readback

1994 Digital PMT Readout:
preproduction digital PMT base

preproduction or prototype readout card
on SDC StandardBus



ELECTRONICS FOR CALORIMETER WEDGE
(continued)

Common Electronics throughout Test:
SMD readout through CAMAC

Test pulse & calibration circuitry
Source and laser control circuitry

Beam logic
Misc. CAMAC, including beam conditions

TEM (Trigger Emulation Module)
Portable (?) DAQ

o4



S.TERADA : KEK
the. 12, 1942

M won From't -end ‘E chj'Vv nics

Develop mesit ‘pla:n and

Fototype  SysTem Test

@D Minitower Beam Yest ot KEK
Rb. @93 -

@ Su.?e'v‘tower on‘to‘gpe N fosm.‘cmy TQS“Z

Sep. 1993 ~ Mar 199 4
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SDC Muon Readout & Trigger System

SuperMod- ~ |
PMT T |
/(ﬁ Scintillator -
| Cable ~c—
Interconnection ASD Tube
fr:j Box .
. Muon TMC Card Muon
i <> <>  Regional
| > | D node -
1 H l
il ; TMC+L2B
4P \ 2 ]
1 le ] L1/L2 Trigger @l > @
1124 | | Subboard L @
, ‘ Q AN — (e}
| E = 3 5
18] |8l Muen -y d
il |e Scintillator N
| -
N3 Card >
M
M Tri DAQ -
> Crate Sumdel — 2 KA Processor ‘
==
Underground -
D DM MM1MiMimM M
M N N MM
/L Surface -
b ~— P
Muon Muon Event
L1 Trigger L2 Trigger Builder
Sum Processor -
= = = = ~
Global Global
L1 Trigger L2 Trigger 1ov .
System System
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On-tube parts (ASD card etc.)

~’
1) Readout Side r +— (GND) o e
300 pF
Drift Tube +8V -
1000 pF -8V
1000 pF OUT bt
(£ 200 mV)
-
Threshold
- - GND
5 pF
Test pulse N
2) HV Side v
Drift Tube
1MQ /
+6kV —— — AAA- -
1000 pF
1IMQ P |
+6kV o AAA—
1MQ
+6kV — MWW PH—
1000 pF 360 Q -
GND - _Ij L S ~
Draqdng 1356_
H. Iwasaki

Sen 96 1009



Wir Chamber Trigger Concept

BW3 Theta

Particle track
Al =t,-t,
y
p,-Cut
//—'\
/i 4
\ y
_ D— Trigger Output

T~ From BW?2 theta:

}.. »
o
[y



Muon Trigger Primitive

v a—

— 0
—C [¢]
> p' 7
cut 1
Wire Board Syexch
‘ . w5 pair
N Scintilato
-—ij’ (Delamr

Set/Hold
fororx

Mean

Scintillator Board

I#

iy -



December 11, 1992
S. Terada;KEK

Mini-tower Beam Test at KEK-PS
(T283)

Approved by PS-PAC at KEK held on
Dec. 1-2, 1992

eBeam Time: Feb. 22-28, 1993

ePurpose:
1) Test of front-end electronics;
Trigger, TMC, ASD |

1) Tube performance test;
Spatial resolution
Two track separation

i11)Test of DAQ based on VME

«Set-up:
31 tubes and one scintillation counter

Electronics:
Tube mounted hybrid ASD
TMC-CAMAC modules
Scintillator trigger module
Wire trigger modules
Trigger emulation module
VME-9u/6u Crate

«Portable DAQ system 161



H. Twasaks

4 GoV/e Piom

Beam Counters

n
Beam ¢
e
*
|
] @ tube for trigger
! . tube for tracking only

( mov ab\e)

{movable)
P !

[
Muon Counter (~ 2 m)

Beam Counter —"l—

Fig.1 A schematic top view of the setup.

|
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Minitower Trigger/Readout Module Setup

32ch(34p header X 2)

H. SAKAMOTO

Receiver/

L_ECL dift.

from :’
ASD

Fanout
Module

L_ECL diff

[ ECL diff.

3 (KEK)

Trigger
Module

-

ECL diff.

CAMAC
TMC
Module

-

Trigger
Module

(Wash.)

CAMAC.
TMC
Module

CAMAC Dataway

From Beam Counters

Programmbl.

Delay
(Mich.)

(L

ECL diff.

NS

VME/CAMAC!
Interface

(0

Scintil

)

From Muon Sciniti. Counter

DECstation 5000/125

Trigger
Module
(Mich.

lator/

)

| KEK

Interrupt
Register

Trigger
Emulation
Module(Wis)

Turbo

VME

Interface

Ch.

Q00 0 0

VME32

L6
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Mini-tower Test Interconnects

NIM

ASD

] :

NIM to ECL conversion

airs  aAsp

0009

rom

~C 030NN r-~ aso

3
CL

31
TTL

CL

i

~

my w
]

TECL
:

h f

4

VME
ECL 4—:—»

KEK wire trigger ]

Washington trlgger CAMAC

'

2 .
Michigan trigger }j—»[ Trigger TMC card J
I ECL —3

~r

31 =
>4 { Wire TMC card J .
ECL

Figure 1
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" the input data. Each of these can be mapped into one bxt in a 16 bit fixed
~ length string. Each bit of this string is the loglcal OR of all 8 mputs of the

corresponding cluster.
PO g A ,

The 16 bit map string is transmitted first, Generation of this string can be -
done in one clock cycle as it involves only OR gates. VVhlle this string is being
tra.nsmltted scanning of the 16 bits i is done, Scan and scan controller are the
same as dxscussed in the prevxous two schemes If any blt is found set the"'

buffering is required before serialization in th:s scheme - _ -
Compa.nson of schemes 4
. -.-:"-'-::...Complex]fy
 Totalno, of gate . 4420 1229 7 2
- used (data compre- R e
. ‘4 ssxon only) ; . 5 o i R T
- Inte:medxat& “ ' required required =~ Not required - ~
Data buffering.
. Time required Long Medium:  Much less
before first bit (Max. upto . (Max. u;;’;to._ - ‘than other
©is tra'.r'isi'h'xtted__ - 128 clock} < 3@clock) " schemes. “_' - NG a4
' o (: cIock)
Conclusnon = g
~ The ha.rdware simplicity of the 16/8 scheme makes it highly attractive. The
. delay in data preparation is one clock cvc[e and its perﬁxtmneexs comparable toif‘_"' o Rt
" the Words scheme at higher occupancies. It is only at these higher occupancies .
< . that system performance is questxonable (ﬁgure 9), at the low occupancy end, .
-“',where the Words scheme is clearly better, the 16/8 system is a.lso more than R -
- adequate e ST T e e e e ¥ e
¥ .The bardware complegqty of the co scheme makes 1thxghly unattractn e; fur— e
' thermore there are essentxally no relevant « occupancxa where it performs 51gnxf- SETT I
icantly better than tbe other two schemes. -
-
~

° 16 -
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Spec for DORY: Siicen Trecker Diginnl Chipx Vorsicm 2

7.3.4 Rear Edge
1. Chipid (7 pads)
2. Master Seloct

3. Lewel 1 lims + Backup (differential- 2x2 pads)
4. Clock + Backup (difSereatial-2x2 pads)
S. Tokea_la_Bypass (diffcrential-2 pads)
6. Tokea_Owt_Bypass (differcnsial-2 pads)
7. Serial_la_Bypess (diffesential-2 pads)
8. Serial_Out_Bypass (diffeventinl-2 pads)
9. Data_Owt (difforontinl-2 pade)

Total Width of Chip: £ 6.2 mm (<128 )

BIAS <CHIPID>

BIAS <MS>
I<4.1L1_BL1BL1>
<CLKCLK_BCLKBCLK >
I <BTLETL >
O<BTOBTO >

1 <BSLBSL >

0 <BSOBSO_>
1<DODO_>

sawing and including all boad peds.
iag al! bond peds. '

- |
a8
B so -]
| %o_ 8
o-vee Voo—
o-vee - vob—i
ooy — aN—
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Spee tur DDRI: Silicon Tracker Digial Chip: Version 2:

Appendix a. List of Instructions on Level 1 line.

Instruction "

Gets Master 1o respond back with its

NN BN chip id

Resets Level 1 Counter.

EEE =8
TT T Emptics all the buffers
| oo (e

§E Bmss Previous Chip on the Ring i
‘ J IED -4 (also Sct Calibration pattern to 00)

"= | Bypass Next Chip On the Ring
Cl:l:[] “I-(also Set Calibration paticm to 00)

Set Calibration pattem to 00

Sct Calibration pattern to 01

Sct Calibration pattcm to 10

Set Calibration pattern to 11

If a chip is in its nomal mode Switch to

| N ER Clock_Thru mode.(*)

If a chip is in its normal mode Switch

| EEE B to X-Ray mode.(*)

If a chip is in its normal modec Switch

t LT to Calibration modc.(*)

H Retum 10 sormal mode.

_EEEEE

(*) Chip must be returned its normal mode before changing

into another mode.

Instruction for Loading a Mask Pattern
. L

—
128 bit Mask Pattern

Uncontrolled ’ 27 November 1992
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SDC Collaboration Meeting
December 10-12, 1992

Status on Computing
I. Gaines

December 12



SDC Computing Update

* SDC Computing Subsystem: Mission & Organization

» SDC Offline Software Concepts Document

» Computing Tasks

» Core Software and Application Software

» "Tootsie Roll" Model

» Categories of software and Software Development

Processes .
» "Toaster" Architectural Model
» Data Modeling

* Core and Data Modeling Prototypes

[}

Irwin Gaines
Dec 12,1992



Computing Activities in Japan

Computin ubgroug Meeting
SDC Collaboratnon eeting at SSCL, Dec 11,1992

K. Amako (KEK)

Plan of the talk

l. Members
Il. Present Activities

1) Task Forces
2) SDCSIM and Computing Farm
3) Prodig
; Facom
5 gemote Computing Center, Remote Detector Control
enter

lll. What do we want to do for the SDC computing?

IV. Key issues for remote institutes to do efficiently the computing

collaboration



V. Key issues for remote institutes to do
efficiently the computing collaboration

- job sharing
- well defined sharing is essential for people at remote

- scheduling and milestones

- improve communication
- vedeo meetings don't help at the present for university
people
- meeting / workshop at active institutes (not only at SSCL)

- how to manage various computing environment in each site



KDUJ’I&(
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Summary of Suggestions — Saul

o We should think of ourselves as a service
organization as much as designers of the ultimate
SDC software. Insights gained in solving
immediate problems will be very helpful.

o Find a more inclusive way to have meetings.

o Provide short term solutions to current software
efforts. ldeally these result in components which
fit into the asymtotic system.

o0 A decisive solution to data abstraction is desparatens"
needed for BOTH cultures. Existing software must

make a transition to types/classes.

o Use news groups and clearly identified responsibility
rather than a software review board.

o "Requirements" could be used more effectively.
o Follow the C++ standards in hepnet.c++ -
o Use commercial software whenever possible(?)

-

o Capture machine dependencies and eliminate Patchy. _,

idv «



SDC Computing Subsystem

Mission: To provide both line management and
organization of SDC offline and online computing
activities. This includes:

1) Ensuring there are adequate computing hardware
resources to meet SDC needs;

2) Ensuring that SDC physics software is available to
produce physics results; and

3) Providing computing tools and environments to
maximize physicist productivity.
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SOC Offline Software Concepts

Version 1.0
December 11, 1992

SDC Data Modeling Working Group
SDC Core Software Working Group
SDC Software Process Working Group
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SDC Computing Tasks

* Physics Analysis

This task requires software involved with the selection of events and/or pieces of events,
and with cataloging the data samples for later use, in addition to physics analysis tools
and programs (both commonly used and individually written) which execute on the data
samples. Convenient access to large amounts of data must also be provided.

» Application Code Development

This task utilitzes tools for analysis, design, coding, testing and debugging of software.
Tools are provided both for the "professionals” to develop core software and common
tools, and for the physicist to write private application code. The application code can be
written in FORTRAN or C++.

e Simulation

Software for this task must provide an accurate model of the actual detector and physics
processes under study, and must generate simulated events that are capable of passing
through all subsequent stages of analysis.

e Calibration

This task is involved with reading large amounts of raw data for specialized analysis of
particular subsystems to determine calibration constants and monitor detector
performance. The task must provide easy and straightforward access to user-chosen data
samples and ways to incorporate personal code into the application.

- Level 3 Trigger and Production Reconstruction

This task requires software programs which execute against all events, "reconstructing”
the raw data into physically meaningful quantities that can be used in later stages of
physics analysis. In particular, the Level 3 trigger programs cause events to be discarded.
The software will require considerable computing power, and typically will not be
repeated. Therefore, it must meet the highest standards of software engineering to ensure
its functionality and correctness.



SDC Core Software

e Core = Shell + Kernel

* Kernel includes:
e User Interface
* Process Control
e Communication Services
* Data Access Services
* Common Ultilities

201
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Data Modeling
(On Beyond Zebra)

» Data Modeling Tools (defining data structures)
 Data Repository (physical manifestation of data)

 API (programmer interface) to repository: user methods to
access and manipulate data

 Data viewing tool: allows user to browse both data itself
and data descriptions (metadata)

2Uo



Core Software Prototype

* User Interface: Unidraw (public domain X-based
graphical editor)

» Communication layer: Unix system V IPC and SUN RPC
based C++ code

» Data Access: Extensions to SDCSIM SZ package (based
on Zebra banks but hidden from user)

e Process Control: Our code

20+

19



Requirements

A good graphical editor -- View.

External representation -- Script.

Mapping between the view and the script.

Mapping between the view and the execution,
continuously (msg passing) or at certain times(read
shared memory).

//*QNG PAN

SCLAS

GUI for Core project Page 1 of 12

_2U/



Unidraw

Unidraw is a class library for creating object-oriented -
graphical editors. It has 180 classes, the interface is 5020
lines and implementation is 18000 lines. It defines four
abstractions:
- Components: encapsulate appearance and semantics of
objects -- geometric objects etc. - -
- Tools: support direct manipulation of components --
select, rotate, connect.
- Commands: define operations on components and other ad
objects -- change attributes, group objects.
- External Representations: define mapping between =
components and the file.
JING PAN -
SsC a8 4
~’
GUl tor Core project Page 7 of 12
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ane Edit Structure Align View
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Fant Brush Pattern FgCofor BgColor | § Magnify
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-Mcdule: sdege Shesi:1:1 Fanel: (0.0) Tims 7 Zas 17 13:04:50 1€¢

n

Node

Procass MsgDispatcher
2N St
ama:String , +sendEvent(Cannector)
+takeEvent():Event (o) Connector (¥ ] +ecvEvent(Connecicr)
+putEvent(:Event)
* #LinkiD:lo
Frame

+takeEvent():Event
+putEvent(:Event)
+filter(:Event):Evemt

EventFilter

Event
#Event

+takeEvent().Event
+putEvent(:Event)
+startTool(:Event):Event

A

SourcefFrame

+takecvent().Event

Controiler

+starthMenitor()
+andMonitor()
+startjob()

+andJoeb()
+interpretScript(:Script)

SinkFrame

+putEvent(:Event)

ProcessControlEditor

+generateScip):Saipt




Proototype Object Design
{ N\
Frame
( ™
ProcessControl L . (
l CommunicadonServica
- DaaReposatory
FrameControiSarvice PhysicsUserData
L—\ CommunicatonService ]
Ve FrameContolSarvice
( D !
Frame
ProcessContol Service
. —
Vi

-~
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BT/2

PhysicsUserData Object

We are using the Shell/SZ package interface for impenting the DataAcess
Interface. ‘

Class PhysicsUserData {
Private:

Public:
[ Initialization and /O */

void szini(); // Initialize SZ structure from

/! zebctl.zeb
void szread(char *filename); /l Readfile FZ X format
void szwrite(char *filename); /!l Write FZ X format

/* Full backward compatibility
with Shell/SZ interface */

void szfill( char *action, char *bktree, int *nbk,
int *nd1, int *nd2, int *data,
int status); /1 fill individual bank

void szget( char *bktree, int *nbk,
int *nd1 , int "'nd2, int *data,
int *status); /I get individual bank

void szfillTree( char *action, char *bktree, int *nbk, int *level,
int *nd1, int *nd2, int *data,
int *status); /I fill complete tree

void szgetTree( char *bktree, int *nbk, int *level,

int *nd1, int "nd2, int "data,
int *status); /I get individual bank

212



FIN

Object DataReposatory Implementation

SZFILL

N
Frame
DataControl Input
Buffer

Cache-i

BT/2

~

IPC/RP
Server

. SZGE;T ISZ++
_J
IPC/RPC
CALL
_‘N
Frame
DataControl Input
Buffer
Cache-i
- Outp
Buffe?
SZFILL | /e—out
= Py Tool ZEBRA
/
szgeT | SZ++
J

Data Reposatory

~

IB"P;‘ SZFILL;
uffer) -
Zebra
SZGET

MetaData

214



5) User Permissions

(Job Classes, Data Objects)
6) Input/Output Signal

7) History of Signal Processed

1) Install Tool

2) Decode Input Signal

3) Invoke Tool

4) Generate Output Signal
5) Frame Error Handing

Map
1) Ust of Frames and Nodes
2) Job Status
3) Job Start Parameters
4) Map Name
<>
1 Inft Job
2) Monltor & Control Job  @—
Status use, kil ...)
3) Job r Handllng
4) Setup Map :
+ T+
Frame Node
1) Frame Status Input Unk IDs
2) Tool Name & Setup ARGs :123 Sp ut Unk IDs
3) Input Unk Id connecls 3) Node Status
4) Output Link Id o- n®

1) Decode Node
Input Signal

2 Comgufe Node
Ou'l'Gpgfn atten

3) erate Node

Output Signdls

214
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Data Modeling Prototype

* Based on OMTool: Object oriented commercial tool

* Investigating various public domain data viewing
packages

« Will not choose a data repository but will implement for
both Zebra and OODBMS for now

210
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Module: sdc_data_tree Sheet: 1:1 Panei: (0,0) Time: Sat Dec 11 12:11:14 1999

s
SDC
#avent
#Schamber:int
#datatype:int
\
- tracking calorimeter ‘muon
#Ssubtracking:int= #Ssubmuon:int=
]
- gas microstrips ' L}
#position:int=1
sliicon straw #superiayers
e — #gas_micro_hits
#position:int= #position:int #gas_digitization
#ayers #hits #ptr_hits
#digitization ‘ =
L7 leMC_nits
#ptr_hits wire/fiber
pixel
#straw superiaye
#straw hits #position:int=0
scl/fiber #straw digitizatio #pix_hits
. #ptr_straw_hits #pix_digitizatio
’;g“‘":"‘"" #fiber hits #ptr_pix_hits
- “993 ag' srs #fiber superiayer SE—
#h!g' zation #fiber digitization
s #ptr_fiber_hits
3 hits
- #X_cor I |
digitbnk #Y cor wide angle
#Z_cor #axit_hits
#we #X_pr #hits
#layer #Y _pr
#digits #Z_pc
#P_Ge
- #TOF
#MC_tr
#MC_v




Module: sdc_data_tree Sheet: 2: 1.2 Panel: (0,0) Time: Sat Dec 11 12:11:14 1999

digitbnk
#we
#ayer
#digits
digits
#MCtr
#MCv
i | 1 ]
fiber_d straw_d sil_strip_d sii_pixel_d
#fiber_ #straw_n #w_phi #w phi
#pulse #drift_tim #w_2z gw-g '
#MCtrk #pulse #str_w #pix_w
#MCvix #str_type #zpix_w
#str_in_clust #pulse
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Public Domain Data Visualization Tool

« XImage, XDataSlice, from Univ of Illinois, National
Center for Super Computing

HippoDraw, Hippoplotamus from SLAC
Image, NIH

SciAn (only on SGI and IBM), Florida State
KHORO, Univ of New Mexico

FAST, by NASA Ames Research Center

- JING PAN
TN
! ZLAB

uvata Visualization
Page 101 1
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3.3 Proposed Schedule

Various components of the SDC software system need to be in place as soon as possible to allow
application software development to proceed. The current proposed schedule plans on providing
limited functionality prototypes of various software components as soon as feasible to allow
collaboration physicists to begin using and evaluating the software. The proposed near-term
schedule for delivery of these prototype components is:

Selection of prototype data modeling Dec., 1992
methodology and first version
of corresponding tools

Version 1.0 of core SW (frameworks Feb., 1993
and primitive kernel services)

Selection of SW Development Mar., 1993
methodology

First version of SW development June, 1993
tools/developers guide

Evaluation of and feedback on initial Apr.-Sept., 1993
prototypes

Preliminary fully functional version Sept., 1994

of core software provided for use in
application code development

The core prototype will include versions of data modeling software (based on ZEBRA), process

control, communication and user interface (using public domain tools). Version 1.0 will be simple

and easy to use while providing the basic core functionality. The separate prototype data modeling

g:ckage will make use of the commercial OMTool package to model some already existing SDC
ta structures. :

Later versions of the various software system components will follow, based on user experiences
with the early versions.



