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Abstract:

Agenda, attendees, and presentations of the GEM Physics Simulation
Group Meeting held at the SSC Laboratory on January 13, 1993.
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An accoundng of the mass and rediadoen lengtts in the principal comporents is given ia Takie
2.1 for a typical CSC module. Each chamber in the meduls has an acdve arsa surroundsc by
frames that are mken to be inacave for d2tzcting muons. When the modules are overiapped 10
avoid accepuance losses, muons will somezsmes Taverse the framies of one chamber as weil as the
acdve area of another. For this (rough) dasign, muons maversis ing the acdve ar=a only will pass
r.h.mugh 8% of a radiadon length. Approximately 10% of the dme a muon weuld also pass through
the frame of an overlapping module, for 2 wowal of 51% of a radianen length. The average
thickness in radiadon lengths, including the overlap, is about 12%.

Table 2.1 Material ip 2 typical CSC

Material Audit for Cathode Strip Chamber Module

Calcularion of mass and radiadon lengths for a fowr chamber modules

Actve area of chamber: frame material (and dead arsa):
length (m) = 30 widih (m) = 0.050
width (m) = 1.5 ——
total area (mA2) = 5.0 (including inzcdve frames)
fracdon of acdve area overlapped by framzs = 0.098
component! matenal | gensity | eq/XO  inexknss feryl wmass (Kg)l nermal XO
Eexcel cors| Nomex| 0.14]385.7 237 80301 0.0257
crreut coarmas| ML Gid| 1.7 19,4 0.079 60.391 0.0406
coopert 1/20z.nnl] 8.86 1.43 QU017 ~7.36] 2.911Y
trames| ~luae! 12T T334 R 82.30]  U.3360
. ‘\ tt Y
toal mass (Kg)=1  23335] ' TR I
mass/area (Kg/m"2) = 49.1 Ve F
average X0¢s = 0.119]
iy A5 troughn center = 0.078
e X(J's, ConIET = fTRTES = 0.514] <- includes material of overlapping chamber
area-weighted ave XQ0's = 0.121 C

Wires are sarung on printed circuit frames of precision thickness that ars glued to the precision
cathode. Wires are tensicned 0 ~170 grams, ~ 2/3 of the elasce limit ey are held by glue and
solder and the wire piwch is set bv'ﬁmc fixmuring during construcdon. The pane!l takes the load of tha
anode wires; the symmerric .oamng offsets any tendency 1o distort the panc!. The frames are
circuit board marerial of precision thickness. They bus HV and route anode signais to an edge
cennecwor. On the non-gresision cathode laminadon is a frame fabricated with precise moldings
produced with pultzusion u:c..nology, this frame conols the gas gap and provides access for
elecoical contact to the non-precision cathode. Gas diszibudon is achieved through a manifold
buil: into this frame. This approach providss a precise, low-weight, low-cost soucture that avoids
extensive machining. It ailows accurats conzol of the imporant parametsrs and provides acesss to
the precision cathecds ail around the perneter for alignment

Ona zl*=matve urder study s 1o nse Tarocci-vpe "profiie” chambers whens the wirss are
stung in indsidual channeisina c::r_.‘::'-c Flasie sxTusion. Trds approach has peiznzal
advantages in robusmess of the chambzer and dsacvaniages in efficizsncy and a"'"""-'- wye piich.
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Ch. Title Higgs Mass Author(s) | Pages | Status
2.3 Standard Model Higgs Physics 30
__2.3.1 __]Introduction R-Y. Zhu 2 1.5
232 |lhiggs->vyy 80 - 160 . Yamamoto, 10 2.0
R-Y. Zhu
2.3.3 (/W) + Higas — y7 4 isolated lepton 80 - 140 H. Yamamoto 4 2.0
2.34  |lipgs — ZZ* 27 = 4 leptons 140-800  |S. Mrenna 5 2.5
2.3.5 [liggs — I + jet jet | 800 S. Shevchenko 3 25
2.3.6  |lligas — l1+ vv 800 X. Shi 3 3.0
2.3.7 WW scattering > 800 S. Mrenna | M
2.3.8 | Properties of Higgs L
2.3.8.1 | Spins of Higgs with 4 lepton final state H. Yamamoto I 1.5
2.3.8.2| Detailed BR information to confivm SM Hippy S. Mrenna I 1.0
u Staus: 1:  Plan - MC ¥ GBMFEAST Luminosity : 1033 (standard )
— 2:  Analysis PY'THIA 5.6 1034 ( when needed )
© 3: Finalize PAPAGENO
4: Writing PDRLIB

FIRST, as a physics proposul, that demonstrates the expétiment’s discovery potential, complementary to SDC.
SDC is glving up inermediute muss Higgs discovery at 1033,
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2.3 Standard Model Higgs Physics

Auther : §. Mrenna, 3. Shevchenko,X. 35hi,H. Yamamoto,R-Y. Zhu
Pace : 30 "
Status : 1: Plan

: Analysis

bW

Finalize
Writing s ‘
‘iiit"ttt*Qltttt.ttﬁtﬁ*iﬁ**ﬁ!.t..t.ttit*ﬁtﬁt*tt***ttlltttﬁtt-lﬁtﬁﬂﬁt

2.3.1 Introduction

Author : R-Y. Zhu

Page : 2

Software : PYTHIA 5.6, PDFLIB, GEMFAST
Reference : ***»

Status : 1.5

Note, there are few points to be determined (TBD), which means
we will do according to recommendations of Frank and Ken.

A. Higgs Production x-section and structure function dependence

a. Fix one set of structure function, e.g. HMRSB orm 6 a !)
al,

Discuss Distribution function dependence of Sign

Background, S/N vs PDFLIB sets. (TBD) G‘Cu)
ﬁhj

b. Fix K factor for M H < 2M t: two approaches: (TBD)

----------------------------------------- S(Een

l 1.0 2
signal ] 1.5 |1
qg/gg->gam+gam | 1.5 i1
jet+gam/jet+jet | 1.5 or 1.0 i1 ‘

ol S g L T pp——

Note, for M H > 2 M_t there is no K factor caiculatecd fo
gg tussion.
-
B, Define PYTHIA settincs in the calcula+ion é!. -

Q= bremsstrahlung con
fragmentat

e IR
=T TSI

[§]
»

9]

L ]
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C. Dafine Commen Ccuts. The Zde-allex r
effiziancies are discussed 1n each se

o
3
47
r
s
LA+
]
s}
e |
b
n
3
L)
[
[#]
{
f‘
[ ]
fu
3
Lt

isolation cut and the treatment of pileup and thermal noise
in isolation cone

Discuss various uncertainties: (TBD) @ P,Y
Fragmentation functien uncertainty %
QCD calculation umbiguity = &
. Define signal significance for high and low statistics.
.

As discussed in GEM TN-52-126 . S/F

E. The discovery potential of each channel will be presented as a
plot of (Higgs x-section * branching ratio) versus Higgs mass,
to reduce the structure function dependence.

NOTE: the detector acceptance and performance and efficiencies
are supposed to be covered in GEMFAST program, <:,~

Ceoe;p

hs standard, some will be 10°41

F. Define SSCY as intergrated lumingsity

Note: Most analysis will fof

L
S 32233225222 E RS R R R 2 8 R BN R EZE 22222 RS R R R R SR ERRR SRR RRRNER]

2.3.2 Higgs -> 2 gammas ( Higgs mass : 80 - 160 GeV )

Author : H. Yamamoto and R-Y. Zhu
Page : 16

Software: : PYTHIA 5.6, PDFLIB, GEMFAST
Reference : GEM-TN-92-126

Status : 2

Comparing with the reference, we will add

l) Effect of mass peak from thermal and pileup ncise;

2) Higgs vertex with pointing and jet rejection with strip:;

3) Higher statistics background and estimation of gamma-gamma
background from two jets calculated with scaled alpha etc.

4) Detector simulation with Baseline II design, i.e., GEMFAST

A, Signal and Irreducible Background:

Background x-sections with defined structure functicon with K
factor, as discussed in 2.3.1 :

Describe kinematic cuts

B. Effect on Higgs mass resolution from energy, position resoluticzcns
and noise

Assume (5.6-6.6)%/sart (E)+0.4% for Barrel, and
B.5%/sqrt (E)+0.4% for Endcap, as GEIMGEM.

C. Hiags vertex dezercination



2~ et

, D. Electron background /

k-@i.i NCTZ : We need Rfgamma/e) justificaticn from CT simulaticn
------'

LY

- ' }J \~
-- i,
L g =3 &

E. Jet backgrounds
Desctribe jet rejection with detailed electron/photon ID
(lateral/longitudinal shower shape, HCAL veto, E-p matching for
electrons and strips for pi 0 rejection)

Use pi0 rejection result of Ma-Leltchoulk paper for both barrel
and endcaps, demonstrate high luminosity capability

Estimation of gamma-gamma in jet-jet events
F. Summary plots/tables

Signal over background plots

Significance number table

Discovery potential as integrated luminosity and Higgs mass.

NOTE : We need to know if the trigger is OK at 10734 from
trigger group.

G. Discussion about the light SUSY Higgs search

I EEE RS ZE R R SRR R RS A NSRS RENEEEEEERRRRERRRERRXERR RS R ERRRRER R R RXRRRRYE X ]

2.3.3 (tt/w) B -> 2 gammas + isolated lepton ( Higgs mass : B0Q - 140 )

Author : H. Yamamoto

Page : 4

Software: : PYTHIA 5.6, PAPAGENQO, GEMFAST
Reference : GEM TN-92-126

Status : 2

The structure of this section is as reference, we will do

1) Effect of mass peak from thermal and pileup noise;

2) lLooking for additional background;

3) Higher statistics background plots:;

4) Detector simulation with Baseline II design, i.e., GEMFAST

A. Signal and background

Background desciption and umbiguity
Kinematics cut

B. Summary plots/tables
Signal over background plots

Significance number table
Cliszovery potential plot for 10740 and 10741
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3.4 H ->» 22/22Z* -> 4 leptons ( Higgs mass : 140 - 800 )
Pages ¢ 5 pages
Author : 8. Mrenna
Software : PYTHIA 5.6, PADPAGEMG, GEMFAST
Status : 2.5 for 22* and 2.0 for zZZ
Reference : Talk at Caltech, 12 Jan 1983

A. Signal
Al. 140 GeV < M E < 2 M 2
A2. 2 M2 < M35 < 400 Gav
A3, 400 Gev < M_H < 800 GeV

E. Background

Bl.

B2.

B3.

B4q.

qg~ ~> 2ZZ*, gg ~> Z2*
i. M 2Z*% > 130 GeV

pp~ ~> tt~ -> bb~WwW~
i. (semi-leptonic decay of B-meson)

pp~ =-> Zbb~
i. (semi-leptonic decay af B-meson)
ii. M _Zbb* > 130 GeV

pPp~ ~> Ztt~ => Zbb~WW~

In the following, a ’?’ denotes a preliminazry number (it may change
by a factor of 1/2 - 2) or a preliminary thought or idea (it may
go away entirely)

C. Kinematic Cuts

Ccl.
0}

? 1)

2}

Process Al

>= 4 Bumpa in EC

Et > 5 GeV

Et of 2 Bumps > 20 GeV

Sum Et < 5§ GeV + ,1*Et for R < .3

Only 1 charged track in 5x5 cluster (Pt > .5 GeV ?)
Energy in EC 3x3/5x5 > .90

HC 3x3 <« 0.15 » EC 5x5

Reconstzuct M 2: 60 GeV < M _Z < 96 GeV
Reconstruct M Z*: 10 GeV < M_Z* < 96 GeV

Process A2

>= 4 Bumps in EC

Et > 10 Gev

Et of 2 Bumps > 20 GeV

Sum EL < 5 GeV + .1*Zt for R < .3

Oonly 1 charged track in 5x3 ¢luster (Pt > .5 GeV ?)
Znergy in EC 3x3/5x5 > .90

BC 3x3 < 0.15 * EC 5x53

Reconstxuct M _21: 80 GeV < M _Zl1 < 96 GaV
Reconstzuct M_22: 80 G2V < M _zZ2 < %6 GaV
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€3. Process A3

0) >= 4 Bumps in EC
? 1y Et > 10 GeV
2) Et of 2 Bumps > 20 GeV
3) Sum Et < 5 GeV + .1*Et for R < .3
Only 1 charged track in 5x5 cluster {Pt > .5 GeV ?)
5) Energy in EC 3x3/5x3 > .90
6) HC 3x3 < 0.15 * EC 5x5
7) Reconstruct M 21: 80 GeV < M Z1 < 96 GeV
8) Reconstruct M 2Z2: 80 GeV < M 22 < 96 GeV

"n

D.

Pt 2 > 0 GeV

Summary plots/tables

Dl. M B = 165 GeV (Normal Luminosity)

156 GaV < M_E(recon) < 168 GeV

Process Cross Section Restrictions Efficiency BEvents
H->ZZ 1.96 £b none .411 8
Zbb~ 128.4 pb M(Zbb~)>130 Gev 1.10~-4 <128
2t~ 460.8 o nons .012¢ <57
tE~ 18 nb none <1.10~-3 >0
gg~->2% 2 b 145<M(Z22)<175 GeV .096 2
sg->Z2 Assume .85x gg~~>ZZ 1
Note: Et min = 5 GeV appears to be too low

D2. M BE = 200 GeV (Normal Luminosity) 182 GeV < M _E(recon) < 200 GV
Process Cross Section Restrictions Efficiency Events
H->ZZ 21.35 £b none .380 81
Zbb~ 128.4 pb M(Zbb~)>130 Gev >0, >0
Ztt~ 460.8 none .0112 51
tt~ 16 nb none <l1,10~-3 >0
qq~->2% 8.64 £ 180<M(Z22) <220 GeV .108 9
gg->Z2 Assume .65x gg~->2ZZ2 ' 6

D3. M B = 600 GeV (Normal Luminosity) 400 GeV < M H(recon) < 800 GeV
Process Cross Section Restzictions Efficiency Events
H->2Z 4.0 £ none -420 17
Zbb~ 128.4 pb M(2bb~)>130 Gev >0. >0.
Ztt~ 460.8 £b none >a. >0,
tt~ 15 b none <3.10~-3 >0.
gg~->Z2 10.1 £b 300<M (22)<500 Gev .07 7
gg->22 Assume .65x gg~=->Z2 s
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D. éummary plots/tables

3.

5

80 GeV < M Z1 < %€ CeV
BO GeV < M_Z: < 96 GeV

D1.\M H = 165 GeV (Normal Luminosity) 156 GeV < M_H{p€con) < 168 GeV
Process Cross Section Restrictions Efficiency Events
ﬂ->zz\\~ 1.96 fb none .411 8
2bb- \\\\128.4 pb M{Zbb~}>139/ Gev 2.10°-4 <257
Ztt~ \460.8 fb none .0142 <65
Lt~ 36 nb none 2 ?
qgq~->22 25‘0 145<A22) <175 GeVv .096 2
gg->22 Ass\me .65x qg-->ZZ 1
Note: Et_min = "hgev appeay§ to be too low

D2. M H = 200 GeV (Norma}, Luffinosity) 182 GeV < M H(recon) < 200 GeV

N\
Process Cross SectjfoR Restrictions Efficiency Events
--------------- - — ‘~\ ) A S A - T — o ———
H->22 21.35 /b BpQne .380 81
Zbb~ 128.4 pb M({3bb-~}>130 Gev >0. 0
2tt~ 460/8 fb none® -0126 58
tt~ 1§ nb nene ? ?
qq~~>22 .64 fb 180<M(ZZWg220 Gev .108 9
gg->22 Assume ,65x qgq-~->22 6
D3. M H = @00 GeV (Normal Luminosity) 400 Ge M_H(recon) < 800 GeV
Procyss Cross Section Restrictions ficiency Events
>22 4.0 fb none 420 17
bb~ 128.4 pb M({Zbb~)>130 Gev >0, >0.
Ztt~ 460.8 fb none ? ?
tt- 16 nb none ? ?
qgq-~->22 10.1 fb -300<M(Z2Z) <900 Gev .07 7
gg->22 Assume .65x gg-~->Z2 5

H -> 11 + detjet

Page
Author
Software:
Reference
Status

{ Higgs mass = BQ0 GeV )
3
S. Shevwchenko
FYTEIA S.€, GEMFAST
Talk at CIT on Dec 21
2.5
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A. 8Sigrnal and b rogund, a2na kins

¥ 4

tu
Wl

Important variables tc rejec:t backxzr-ounids

1) Transverse ersrgies of lept

2) Invariane masSs reccnstruct
and i3

3) Transverse enercy of reconstructed 20 boscns frcm 11 and 33

Generator level numbers to get the idea of the background

0) angle between Jjet and lepton > 20 degree
1) Jeta{l,3)1 < 2.5

2} ptil,i} > 20 GeV

3) M(il) : Mz +- 10 GeV

4) M(33) : Mz +- 20 GeV

5y Et(11,33) > 250 GeV

¥ events/year efficiency

Higgs 110 0.1
Z + jets 800 10~{-4)
tt < £00 < 10%{-5}

NOTE : Need to generate enough background events
B. Summary plots/tables
Signal over background plots

Significance number table
Discovery potential plot for 1040 and 10-41

I EREAEREREEERERREEEREEERESE R SRR RS EE RSN RRERSS AR R R R ARRERRERRERERRESS REXRNRSN,]

2.3.6 H ->11 + nu nu ( Higgs mass = 800 GeV )
H -> ee + nu nu
Page : 3 page
Author : X. Shi
Status : 3 {(as of Jan 18)
Reference : Presentation at CALTECH on Jan. 18, 1993
A. Signal and background, and kinematic cuts
Important variables to reject backgrounds
[ a few plots of interest from X.5 presentation ]
Some numbers to get the idea of the background
{ cuts ]

Only Et of e > 20 GeV. to be improved

Xsection(fb) # events/year efficiency
Higgs~>ZZ->»eenn 17.5 175 0.8
Z + jets : 3.278E04 3.3 E05
2020 gontinuum 11.7 117 0.6
tL ? : ? (3mall)
NOTE @ Noed to gernerétle encugh btackgreound events
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C. Summary plots.takles F, A
Signal over background plcts
[ transvrse mass plcts of signal and backgrcund ]

Significance number takle
Discovery potential plot for 10740 and 10741
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2.3.;\\:W scattering ( Higgs mass > BO0O GeV )

Authecr : S. Mrenna

Rage : 1 page

Software : PYTHIA 5.6, GEMFAST

Status : 2

Reference : Talk at Caltech, 12 Jan 1883

A. Signal .

Al. 20_L 20_L Final State
A2. Z0_L W-_L Final State
A3, W+ L W-_L Final State

,\k

B. Background

Bl. tt~ .
B2. qg~ -»> WW-, gg -X\FW~

C. Kinematic Cuts
Cl. Process Al

0) = 4 Bumps in EC
1) Et > 10 GeV

2) Et of 2 Bumps > 20 GeV
3) Sum Et < 5 GeV + .1*Et for
4) Only 1 charged track in 5
5) Energy in EC 3x3/5x5 > .
€) HC 3x3 < 0.1 * EC 5x5
7) Reconstruct M_Z1l: 80
8) Reconstruct M _22:
9) To Implement:

(Pt > .5 GeV ?2)

Central jet veto
Forward jet taggi
Rapidity gap
Delta R(1,1)
L = 1034 2

Stars on t scale of 1-4 based on importance (my opinion)

Ccnsider
Canside

ecay mode e e~ nu nu-~
decay mode e e~ jet jet
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7 WW scattering ( Eicgs mass > 800 GeV )
Page : 1 pace
Author : 5. Mrenna
Software : PYTEIA 5.6, GEMFRST
Status : 2
Reference : Talk at Caltech, 12 Jan 1883

A, Signal
Al. 20_L 20_L Final State
a. eeee
L. eenn
AZ. 20_L w-_L Final State
a. eeen
A3. W+ _L W-_L Final State
2. enen
B. Background
Bl. tt~
B2. gg~ -> WW~, gg -> WW~
€. Xinematic Cuts
Cla. Process Ala

0) >= 4 Bumps in EC

1) Et > 10 GeV

2) Et of 2 Bumps > 20 GeVv

3) Sum Et < 5 GeV 4+ .1*Et for R < .3

4) Only 1 charged track in 5x5 cluster (Pt > .5 GeV ?)
5) Energy in EC 3x3/5x% > .90

6) HC 3x3 < 0.1%5 * EC 5x5

7) Reconstruct M_Zl: 80 GeV < M Z1 < 96 GeV
8) Reconstruct M_Z2: 80 GeV < M_2Z2 < 96 GeV
9) Pt Z > 0 GeV

10) No jet tagging, central jet veto, etc.
11) No cut on polarization of Zs (R(1l,1) cut)

Clbh. Process Alb

¢) >= 2 Bumps in EC

1) Et > 20 GeV

2} Sum Et < S GeV + .1*Et for R < .3

3) oOnly 1 charged track in 5x5 cluster (Pt > .5 Gev 7)
4) Energy in EC 3x3/5x5 > .80

S5) HC 3x3 <€ 0.15 * EC 5=x5

6) Reconstruct M_Z: 80 GeV < M _Z1 < 96 GeV
7} Pt Z > 50 GeV

B) Missing Et > 0 GeV

9) No Jet Tagging, central jet veto, etc.
10) No R(l,1) cut

Consider decayv mode e e~ jet jet
Consider Hich and Normal Luminosity
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D.

Summaxy Dlots/tables

Di. M % = 1000 GeV (Normal Luminosity) 400 Gav < M H{recon) < 1500 Ge

Process Cross Section Restrictions Efficiency Events
WW/ZZ->ZZ .495 £fb 400<M_H<1500 GeV .466 (eece) 2
6 fb same .624 (eenn) 36

Je e e Je e Je Je 3t I J¢ Je I 3k ke e e S o e T e de d de o e it Je vk i e s die e e o e e 3t e Y e ke ol e e Tt v 9 e or e e S Je e J de o ve g d d ok Ty e

2.3.8

B.

Properties of Higgs

Detailed branching ratio information to confirm SM Higgs

Page : 1 page (?77)

Author : S. Mrenna

Software : PYTHIA 5.6, GEMFAST

Status : 0.5

Reference : Talk at Caltech, 12 Jan 1993

When a resonance which looks like Biggs is found, how well can
we determine other decay modes ?
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S Secticn

.495 fb 400<M_H<1500 GeV  .466

/22->Z2
(2R EEXEESEREESREEEEEE S SRR SR ERER AR R RRERESESEERERRRERERRERERSRRERERENERSENESES]
2.3.8 Properties of Higgs

A. Spins of Higgs with 4 lepton final state

Author : H. Yamamoto

Page 11

Software: : PYTHIA 5.6, GEMFAST

Reference : Presentation at SSCL on Oct, 1992
Status ;1.5

Determine the C,P of X -> ZZ ~-> 1111 using the angular distributions
of Z, 1 and two 1l planes.
How many events do we need 2

Only electrons -> 10%41

electrons + muons -> 227

B. Detailed branching ratic information to confj HIggs

S. Mrenna
l

Software:
Reference
Status

Wh rescnace which locks like
e determine other decay modes ?

is found, how well can
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Presentation by:

Frank Paige
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Last edzted by Paige. 11 Jan 1993. 15:00
2.7. SUPERSYMMETRY AND Fr SIGNATURES

Supersymuetry (SUSY) automatically cancels the quadratic divergences in the Higgs
sector and so solves the naturalness problem of the standard model provided that the
superpartners have masses £ 1TeV. Specific models! can be constructed which are con-
sistent with the precision electroweak data and with grand unification, although this of
course does not prove the existance of SUSY. The minimal supersymmeiric extension of
the standard model® or MSSM has two Higgs doubles and superpartners for all of the
normal particles. In particular there are four neutralinos ¥? which are linear combinations
of the partners of the photon, Z, and Higgs bosons and two pairs of charginos {F. There
15 an exactly conserved R parity carried by all superparticles, so they must always be pro-
duced in pairs and decay to the lightest supersymmetric particle (LSP), which is absolutely
stable. We shall limit ourselves here to the MSSM with the LSP being a neutralino ¥} but
not necessarily to the simplest version of grand unification.

2.7.1. Er Signature for Light Gluino

Since the LSP is neutral and interacts weakly with matter, it escapes from any collider
detector. Thus the basic signature for SUSY is missing transverse energy E1 plus multiple
jets. A stringent test for an SSC detector is to be able to detect a light gluino, one with
a mass near the limit expected from the Tevatron. This is also the mass range expected
in some modelsl. If the gluino is lighter than the squarks, then it will decay into 97 ¥;,
where ¥; is any of the neutralinos or charginos. This in turn decays into lizhter %; plus
other particles, eventually reaching the LSP %J. Because of this cascade, the events are
quite complex and the E can be quite small.

A necessary first step in the gluino analysis is to understand the inclusive Er perfor-
mance of the detector. To do this a (so far small) sample of QCD jets has been generated
and run through gemfast. The sample includes heavy quarks and hence real missing
neutrinos. The observed Er was caleulated using the gemfast routine fci_smear, which
parameterizes the observed pr for a single particle in terms of its generated pr. Since this
parameterization is based on full GEANT simulations, it includes the Baseline II geometry.
energy resolution, transverse and longitudinal shower shapes and their fluctuations, and
the various transitions hetween the calorimeters. It does not, however, produce energy in
cells. so it cannot be used to study jets or other properties of the event. The result, shown
in fig. 1, is that the observed E7 cross section is about one order of magnitude above the
true one in the 100 GeV range and approaches it for higher values. This is quite similar to
what was found for Baseline 1.

The GFLASH simulation of the central and endcap calorimeters in gemfast can also
be used to calculate the £7. Although it does not handle correctly. e.g.. the n = 3 edge. it
does contain the basic fluctuations in energy and shower shape. The result, shown in fig. 2.

]
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Last edited by Paige. 11 Jan 1998, 15:00

is slightly more optimistic but consistent within the lmited statistics. The fci_smear
simulation should be more reliable for E7. but the GFLASH simulation is essential to
analyze jets and other properties of the events.

From past experience it is expected that further cuts, such as selection of multiple jets
in the central region, will make the observed and true Fr cross sections much closer. Thus
we may hope to be able to see a 300 GeV gluino, although this 1s not yet clear.

References
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do /df,, mb/50GeV
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