PROSPECTS FOR BEAUTY PHYSICS AT THE SSC

K.T. McDonald
Joseph Henry Laboratories, Princeton University, Princeton, NJ 08544

ABSTRACT

The cross section for gg — BB is relatively high at collider energies, so that
a one year run at RHIC or TEV I might yield > 10'® B- B pairs, and > 1012 pajyg
at the SSC. The challenge to the experimenter is to trigger on and reconstruct
a significant fraction of this sample. Detectors are being proposed which make
extensive use of silicon vertexing, VLSI readout, and massive online numerical
processing with the goal of maintaining a 1% efficiency for few-body decays to all-
charged final states. If achieved at the SSC for £ = 1032 cm~2sec™?! , this would
be equivalent to an eTe~ B factory operating at £ = 10%® cm™Zsec™! and 100%
reconstruction efficiency. Even at RHIC or TEV [ with 10® reconstructible Bs,
the strongest signals for C P violation in the B-B system would be accessible,
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Letter of Intent for the BCD

A Bottom Collider Detector for the

Fermilab Tevatron

H. Castro, B. Gomez, F. Rivera, J.-C. Sanabria, Universidad de los Andes
P. Yager, Uziversity of California, Davis
E. Barsotti, M. Bowden, S. Childress, P. Lebrun, J. Morfin, L.A. Roberts,
R. Stefanski, L. Stutte, C. Swoboda Fermilab
P. Avery, J. Yelton, University of Florida
K. Lau, University of Houston
R. Burnstein, H. Rubin, Olinois Institute of Technology
E. McCliment, Y. Onel, University of lowa
G. Alverson, W. Faissler, D. Garelick, M. Glaubman, I. Leedom, 5. Reucroft,
D. Kaplan, Northeastern University
S. E. Willis, Northern Illinois University
S. Fredricksen, N. W. Reay, C. Rush, R. A. Sidwell; N. Stanton, '
Ohio State University :
G. R. Kalbfleisch, P. Skubic, J. Snow, University of Oklahoma
N. S. Lockyer, University of Pennsylvania
D. Judd, D. Wagoner, Prairie View A&M University
K. T. McDonald, Princeton University
A. Lopez, Universidad de Puerto Rico
B. Hoeneisen, Universidad San Francisco de Quito
S. Dhawan, P. E. Karchin, W. Ross, A. J. Slaughter, Yale University

(October 7, 1988)
Abstract

A dedicated B physics experiment is proposed for the Fermilab Tevatron p-p Col-
lider. The goal is to study the full range of physics associated with 10*® produced
BB pairs per year. This corresponds to a run of 107 sec at an average luminosity
of 10%! cm~%sec™!, with a ogg ~ 45 pbarns and a ratio of 1 B B pair/1000 inelastic
events. Since B decay products have typical Pr’s of only a few GeV/c, this physics
is not accessible to a conventional p-5 detector. The proposed B detector employs a
cyclotron-style dipole magnet and emphasizes charged-particle tracking, vertexing,
particle identification, mass resolution, and a flexible trigger system. There is no
hadron calorimetry or muon system. The detector design envisions upgrades for
higher luminosities and is compatible with a p-p collider at Fermilab. We antiapate
first data collection in 1994, This detector is very similar to the central part of the
SSC B spectrometer presented at Snowmass ‘88.




posal for Research & Development:
xing, Tracking, and Data Acquisition
or the Bottom Collider Detector

Castro, B. Gomez, F. Rivera, J.-C. Sanabria, Unjversidad de los Andes
P. Yager, University of California, Davis
M. Bowden, S. Childress, P. Lebrun, C. Lindenmeyer, J. Morfin, L.A. Roberts,
' R. Stefanski, L. Stutte, C. Swoboda, Fermilah
P. Avery, J. Yelton, University of Florida
K. Lau, University of Houston
R. Burnstein, H. Rubin, Dlinois Institute of Technology
E. McCliment, Y. Onel, University of Jowa
rson, W. Faissler, H, Fenker, D. Garelick, M. Glaubman, I. Leedom, S, Reucroft,
Northeastern University ‘ :
: S. E. Willis, Northern lino;s University
. R. Kalbfleisch, D, Kaplaa, P. Skubic, J. Snow, University of Oklahoma
N. S. Lockyer, R. Vaq Berg, University of Pennsylvanja
D. Judd, D. Wagoner, Prairie View A&M University
D. R. Marlow, K. T. McDonald, M.V, Purohit, Princeton University
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S. Dhawan, P. E. Karchin, W, Ross, A. J. Slaughter, Yale niversity
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Abstract

Pose a program of research and development into the detector systems needed for a

experiment at the Fermilab PP Collider. The initial emphasis is on the critical
f vertexing, tracking, and data acquisition in the high-multiplicity, high-rate collider
onment. R&D for the particle-identification systems (RICH counters, TRD 's, and EM
meter) will be cove.ed in a subsequent proposal. To help focus our efforts in a timely

should culminate in a system test at the CO
mall fraction of the eventua] vertex detector
ary-decay vertices can be found at a- hadron

- The proposed budget for the R&D Prog:am is $800k in 1989, $1.5M in 1990, and

M in 1991,
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Preliminary

BVX Block Diagram
4/10/89

a1 YAREMA -+~ =
FNWRL

g ¥ ¢ 1
{ | "= Top Neighbor In

L——e———— Bottom Neighbor In

- Neighbor Enable

- Read All

Priority In (Grant)

* Data Ready

This diagram contains logic flaws. It does not try to show

the finai communication bus.

Problem: Must use top and bottorn neighbor information
to determine which channels are to be read for any given

avent

Must determine hit channeis at time of data transfer

o FIFO because chip event information is not read out
sequentially. Sparcify before FIFO? Tricky.

- Event Store (Trigger) I



BYX "N"

DCC

pG.V\V\

i _ | Fefh.\\dl:

O-n-cﬂ-lﬁ'

DATA
READY

P I i |

Figure 2; BVX - DCC Interconnections




. PSS L QYIdYNE INILS
050 ' YU TWABIIS IS | NY O T L VVYD { gV o1D3

A3dNNOdINOD LON
ONISSIO0Hd LNOAV3IY gNY
40103130 NI SISSOT QT3IA ®

jeayd4)
sdwing wnjpu)

uoyaeg
oJo|ling

1S02 ANV
ASIH HIMOT LY ATDIDIND
d3LVAOWODOV 34 NVI dIHD
1NOAV3H HO HOL1D313Q
] "6'@ INJW3TI HIHLO
JHL HO INO NI STIONVHD *

d3ZINILdO ATILYHYd3S
| 34 NVO diH9AH
dH1 40 LNJWN3T3 HOV3 ®




ZHN 0}

"SSIANAHVYH NOILYIOVYH
a3a3ads MO0 IVIILIHOIHL

ZHIN 2 d33dS X007D IN3IS3H3d
Mw g FTIAD AV3H ONIHNG H3MOd
Mmuo FT10AD .3LIHM.. ONIHNG HIMOd

A STINNVYHD LNOAV3H 40 H3AaWNN
NOJI'NIS NOOJINIS ‘WNINYWHID . TVIH3ILVIN 40103130
SNOHOIW 0€ SNOHOIW 021 3ZIS 13Xid
95¢ X 952 o X 04 NOISN3IWIG AVHHY

SHILIWVHVd 3D1A30 40 AHYWWNS

SLINDYID 13§34 aNY

= JOVHOLS IOUYHO “13XId IYNAIAIONI
IIIII e di il el .'j—l-llll-lll‘n.lllllll...lI.ll.ll.lul/
' p--4-—0130
_ H_qun _ i A
i 1
_ . woroanaa| |
— - |
| HOLIOVdYD _
i L Soo.ﬂ NOLLYHOILINI T~ m_.m_. L |
" 300030 - UTﬂu_mo.Hzc_m T "
“ ssiwaav | AS*0a, $11N2WI12 LNOAYIY WNels |
. SLINoHIS NOILOB1as Sedme I 134 T _
. LINDHID NOILOF T3S SSIHAAY el ™ 15
I = | SS3yaav 113834
\ ’
.................... F T T e
aa, 13834, 1383H,

SNOLLYHNODIINOD 40 ALIIHVA
V NI JONVINHO4Hdd TVINILJO
3dIAOHd SAVHYHY AIH9AH

i

1
$NDAHI 4 OMINE HDM




LN g"fSTeF‘\ 'FOf%_ BQ’Q

LENTUM MEASUREMENT won, 1< P g 16 Cellk
D R2lm w L Triew

s ResotvTion of 20 MeV at B mss.

e Pattens REcwos PITion =D 2 64 SamMPLES
st Pr TRiccea

TULATING Figee Triceo. (Mora EASTEP?.AB

Stucon TRAckie- 2

VLTLALE SCATTEZIA ¢ Cuugg-zxp a0 10%%
:-'!'QCo-p.) VEALTEX DETECTON. wiTH oLy
-S QITS PEL Taack

ff'-'l!‘ Tﬂ.ha::n-‘_ S'-ts‘tc:\ N
250,000 TVvAES | MAIMLY Ao~re 1R Cvc.»z:nmc:_

M DIAM, S, £ T M LoNe

VPERLANCN, MoovilBs ~ R tavens oerp
L AtMes . DME ~ 404 RESOLUTLoA

C 4
Custom T ce :i&wcx.m_ APy ( SeaPer Ipiscn)

Cros Tine 1o BrertAl
 TVAE WALS  SVPP0T LAE TENS e nd

= ~o MASSIVE Ero P ES
SoATile~ orF B 2e g “iIRLE




S‘TQMA;:J - _r:'&é'__ . q

Teackeim- SvsteEM O‘l
: - > A

AL
CH
2 Sx (0 “TVvAES N

7€-¢00 SAMALES ‘B"’I .Y 3 ATMsS. Pagfss
Pen. Tanclc YWY .Y D) = - & p

S S ou

N HNA Sma,\\ ole‘\'ec..l-or;

— J:’ ( - ’ beenr Mo.ale at

Priveaton. |
Figure 15: A “superlayer” of 8 rows of straw tubes. __ Pfessu.re “'8_5 ’

— mass PMOO[U-G{";

View L 8 /Sp,-r‘
3): {\ 72 [ T a— { Ai—— 0 it | 10 L r —

b4
-

: é straw tube

— ' ' /trip!ef of 4
: superlayers e

x =wires along 8

i u, vt i4% to x

e T | I

o — -
Wuiiaie N B A || Beoms |

/'i :
<§4‘0 Veriex Detecor / xy uv Lsmo's for reconstructing
(Planar ¢ Barrel) SMD SMO smell - oagle tracks
¥ SMD
doubliet
20 O 20 40 60 80 00 RO 140 160
Z (cm)

Figure 16: Plan view section through the median plane of one quadrant
of the tracking system, showing the location of straw-tube panels and
silicom mucrostrip detectors. The dipole magnetic field and the wires in 1’?
the ¢ straws are perpendicular to the page. :




HARowARE ?lu‘l'o U pPES

-_W.n" Frem  KAGAN (OSU :

»
- i .
“ r

‘QSUCS

CeennR

EcoveMKA L PROOUCTION OF Tules

Z~ve PLve s

GAS MMESTRIZ UTiO0) C"'M'n ?)

) CALIS mATION ; Cotumaten X-@Av Puse. .,



C
o3 %148&. oy

. exn mme wwa b
B

e B v il -

o

e .

: t:tm:&é ey
wrn s wwe

- Il e = AN - -

QIiTy —200\0k

.w.o.o:..aw.

'

C LAY

Ivrodl

A

o R H:H_n (R4 e - 2

-- He ,
£ e i P
¥ BAA) TN T B k R sy Kl
» 1 " 3 x i, R 5 3 e ) ,
M E L3 | + ik gl 'S 3 TN PR 'k H 3
gt | i ? 1 5
" AF 1 g P - N b o P K ¥ )
& E » 3 y i 3 r K ek h] cl
. 132§ ¥ o~ * X h
vl R 3 N ] A . §
3 ey TR L - . VT 1 R
[ ! b ; e A R N )

..31.!_..!

i ' {-.!. ‘_ﬂ.}_uﬂ“

_:l..ﬁﬁ




\JAusy e | .
- (VOLLO2S LI Sop D

w;v_..cnd.r.u.w.uw Oéw I?Zoe:...l W¢)¢.~l| O)dlu:..m

14330V
||A/:: 1
HIND
nap AY130 ANODIS-0UIIW |
1:95Z 30936
30N3Y343H 9i-p
IN3YEND JAL . 300230]_fuiNd
0l 91-p nap
ss3yaay | Ss3yaay
39HVHI 1ndLno »:awh
HIJSNYHL 11
S1130 91
- tree U>|h .zuo |
AHOWIW 90TYNY Z 13A T AHOWIW 90TYNY | 13AT7 HL1dIM -
S1130 91
AHOW3W VL1910 2 13A T

AHOWIW VL1910 | 13AT

—— e e vumm —

e m\ HiIND
7 luasg




Reaovt E(.fc:n‘zp,..,l(_s

AVALLALE Now)

(Pe~w ©EsIem 3 ATT PRocess)

- SAMPLE FB!POLJM'&.. AMPrs

»
v
2
o
+
&
Q.
a
2
7
¥

- Huseid PAUCALCE 6F AmoL)

d
9
N.S
2

il
VY
-3
-)Q
7 4
-
1E
1.&.
Qo

v o
: A

Rivotamt » CHIS PACRACE

e
lo v Clahaaf S

Dlée MlAL ouvr
~ % 200 K

=)




L b*" !Nh,t—z




ns =INTN
Tront- €~ toISE  ~ITDO L
r -
S ean S Swe? ok
?
wites TrRIICK~ESS
GAN vS.Aw ‘e (TownN SE~MR)
X c (me-rnon.ub
X = &
2 L
LR \}Y W
%0 ML
Vievl ¢ | = Vizo,
19
(5 3

\ | ] 1
' R0 40 6o o (00 1
wiR€ DIAME TN f-}"“




@ooo RESoLLTIon = DME

~ Puri Ty )
= SLOW BrRiFAT SPEEN

TRIKEL WiAf = niie. E - Pasten BNRAFT

LER L = Y gy
O‘-- u.}‘.q - §°/~
V=13 EV Vi LLa V)

-_) & = 0.0 KU]
Y ™ > g ["“




Customated Spiral-Wound Produ
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Stone Industrial/a member of the CLARCOR precision products group 2 memoer ot e gk
Sist Avenue& o a
The first spiral-wound product was the drinking straw. It was patented by Marvin College Park_ MDES
Stone in 1888. Thus began what is now the Stone industrial Division. Today we 301/474-310g .2
make thousands of small diameter spiral tubes that serve as packaging protection -

and/or insulation against electrical, thermal, chemical, physical or atmospheric Yol b&§
phenomena. Essentially these tubes are laminations of plastic films, papers and
other substrates, with or without resin impregnation . . . alone or in virtually every
known combination. T insure meeting your exact need. we “Customate” these
products through a full spectrum of services customized to take them from concept
to quality volume production as expeditiousiy as possible.
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