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Abstract:

Agenda, attendees, and presentations of the GEM Physics Simulation
Meeting held at the SSC Laboratory on February 23, 1993.



GEM PEYSICS GRCUP --- TDR MEMCRAIIDUM =3

L’ b

KENNETE LANZ --- FEBRUARY 15, 1993

- -

{internet: lane@buprhyc.bu.edu, lane@wevl.bu.edu!

AGENDA FOR GEM PHYSICS MEETING -- TUESDAY, FEBRUARY 23

1 PM until finished -- GEM Conference Room at SSCL

{a) Status of gemfast, esp. muon simulations -- Tomasz S., TasE—renrsSTs,
andrel Golutvin (on pattern recognition).

(b) Trigger issues -- Henk Uid&-e.-twaq.l
Higgs physics --

Zhu on Ww->E->\gamma\gamma; Do we need a GEANT study of gamma gamma
signal and background (Daniel F.)

Shevchenko on 800 GerV H -> 17+ 17~ jet jet

Yamamoto on CTEQ structure functions.’

Tep physics -- Chiaki Yanagisawa
Jet phvsics -- Rob Carey

- - -

Missing E_T physics -- Frank-Baige Vangashine, Swo oV
VERY IMPORTANT! A list of what remains to be done and a t§met§ble fer
ipletion -- K. Lane and Bing Zhou. {This may be moved earlier in the

sedule if time becomes a factor. We will consider continuing on Wednesday
ming if necessary.)

:ASE LET ME KMNOW NOW IF YOU ARE SCHEDULED TO SPEAK HERE, BUT BE
IJABLE TO MAXE IT.

:ist regards,

Ken Lane
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Presentation by:

Ken Lane
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GEM PHYSICS GROUP --- TDR MEMORANDUM #8
KENNETH LANE --- FEBRUARY 18, 1993
(internet: lane@buphyc.bu.edu, laneGweyl.bu.edu)

AGENDA FOR GEM PHYSICS MEETING -- TUESDAY, FEBRUARY 23

1 PM until finished -- GEM Conference Room at SSCL

{a) Status of gemfast, esp. muon simulations -- Tomasz $.; Andrei
Golutvin (on pattern recognition).

{b) Trigger issues -- Henk U.
iiggs physics --

Zhn on WW->H->\gamma\gamma; Do we need a GEANT study of gamma gamma
signal and background (Daniel F.)

Shevchenko on 800 GeV H -> 1~+ 1*°- jet jet

Yamamoto on CTEQ structure functions.

lrop physics -- Chiaki Yanagisawa

Jet physics -- Rob Carey

10734 physics -- TRA

Yissing E_T physics -- Frank Paige

JERY IMPORTANT! A list of what remains to be done and a timetable for
>letion -- K. Lane and Bing Zhou. (This may be moved earlier in the

2dule if time becomes a factor. We will consider continuing on Wednesday
2ing if necessary.)

ASE LET ME KNCW NOW IF YOU ARE SCHEDULED TO SPEAK HERE, BUT WILL NOT EE
= TO MAKE IT.

st regards,

ten Lane
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GEM PHYSICS GROUP --- TDR MEMORANDUM #7
KENNETH LANE --- FEERUARY 7, 1993
{internet: lane@buphyc.bu.edu, lane@weyl.bu.edu)

PRELIMINARY ANNOUNCEMENT OF PRE-TDR PHYSICS SIMULATION MEETINGS AT SSCL

1.} Tuesday, February 23 at 1 PM. _ .
This meeting is midway between the 2/5 and 3/5 dates for submission of
simulation results.

2.) Wednesday, March 17 at 1 PM.
Discussion, critique of nearly final simulation results, figures, etc.
Collaboration Council meeting is on March 18;
FINAL simulation results are due March 26.

3.) Tuesday, April 6 at 1 PM.
Wrap-up of very specific, final details for the TDR;
TDR work will continue on aApril 7 as needed;
Finished text and figures for the TDR are due April 9.

Please let me know ASAP if any of these dates are impossible for you.
Agendas and meeting places will be distributed as the dates approach.
Make your reservations now and save money!

Best regards,

Ken Lane

Page 1
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1 BUPHYC: : LANE 21-FEB-1993 10:21:31.29
@TDR2.DIS, STEVE
LANE

I Draft # 2 of TDR Chapter 2 is in the CMS library

GEM PHYSICS GROUP ~--- TDR MEMORANDAIM #9
KENNETH LANE --- FEBRUARY 21, 1993
(internet: lane@buphyc.bu.edu, lane@weyl.bu.edu)

- physics simulators and Chapter 2 referees:

‘’he 2nd draft of Chapter 2 is now in the CMS library on SSCVX1l. The
mnd draft of section 2.3, "Higgs Physics®", is still in preparation; it
. be available in the CMS library by Thursday, Feb. 25.

tevisions to the Chapter 2 sections will appear as soon as significant
material is available. It is hoped that we will meet or beat the March
jeadline for the final draft.

(t is important that ALL physics simulators read at least the section of
xter 2 relevant to their activities. These sections summarize the work

1 of you are respensible for and, in many cases, contain comments in
i-face requesting more information or back-up support, references to
11ls, and s0 on. WITHIN CONE WEEK (February 28), vou MUST provide this
yrmation to me OR tell me exactly when it will be provided. Also in one
i, please send a COMPLETE LIST OF TABLES AND FIGURES that you intend to
:ar in the TDR. These are NOT casual requests. They are necessary for
:ime preparation of the TDR.

eferees should read the draft chapter 2 and send comments to me ASAP.
srstand that, at present, the draft is little more than a detailed

.ine, with physics discussions. Simulators are responsible for providing
work that will allow the details to be filled in. Referees should read
draft with an eye for what elements of the simulations analysis are
;ing, what important functions of the TDR physics chapter do not appear
e well-served, etc. (Please don't suggest new physics topics that ought
2 simulated unless you can provide the manpower to do them!)

lanny thanks and best regards,

Ken Lane
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L} WITHIN ONE WEEK {(March 1), please provide the information yocu are
responsible for **OR** let me know exactly when it will be provided. Also
provide a CCOMPLETE LIST OF FIGURES AND TABLES that you intend will appear
in the TDR. (NOTE: This is NOT a demand that all work be finished in one
week., You have a little longer than that -- we are keeping to the original
timetable in my memo of December 15. The nearly final results are due March
5, in time for me to prepare the "Final Draft for Review", due at SSCL on
March 15.)

2} Everyone must read the section of the SDC TDR that deals with his own
work. Make sure we are not missing something important. Critique methods,
results of SDC.

3} All simmlators should present results in the following format:

a) Statement of the signals to be sought, generator used, number of
events generated, other special information (e.g., dist'n functions).

b) List all physics backgrounds studied; describe methods for
elimination. State sample sizes generated.

¢) List all detector-induced backgrounds studied; describe remedies, if
any.

d) Describe selection criteria:
-- justify cuts with plots. _
-- determine the signal efficiency of the cuts.
-- determine the background rejection power of the cuts.
-- where descriptions, plots, etc. are lengthy, prepare and refer to
a GEM Note, or refer to detailed discussions in other TDR chapters.

e) Present final results: Signal rate; background rate; signal
significance (suitably defined); plots; tables. Be sure to INCLUDE
ALL EFFICIENCIES {trigger, geometrical, ID and reconstruction, etc.)
in the final rate numbers and plots.

f) Discuss what features of the GEM detector were most important for
doing the physics, extracting the signal from the background, etc.

g} Be prepared to compare with the corresponding analysis in the SDC TDR.
If possible, explain how GEM is superior.

10
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ION 2.2 (MODELING THE GEM DETECTOR):

\dd a subsection on electron, photon, muon ID and reconstruction
.ciency; gecmetric efficiency: trigger efficiency. As appropriate, this
.0 be done as a function of energy and luminosity. Bing Zhou will

.ect the information for this from subsystem simulators.

\dd a subsection discussing jet definition (jet-finding algorithm,
stering issues, etc.), angular resolution, jet-energy resolution, and,
3ibly, a summary of jet-energy correction (both as done for TDR
itlations and in the actual experiment). Rob Carey will collect (and in
2 cases provide) the information for this.

Jiscuss the capabilities of ALL the subsystems at L = 10734. what
ibilities of the central tracker (CT) survive AND are useful at 107347
.. ete.

3: Shawn McKee should respond to this for the CT; Hong Ma and Rob Carey
the calorimeters, Torre Wenaus and Bing Zhou for the muon system.

FION 2.3 (MINIMAL STANDARD MODEL HIGGS PHYSICS): Renyuan Zhu, et al.

Iverything needs to be done. Draft will be submitted by Caltech group on
ruary 22.

3e sure to discuss jet issues with Rob Carey, missing-F_T with Frank

ye, CT issues with Shawn McKee, EM calorimetry with Hong Ma, muons with
re Wenaus and Bing Zhou, etc.

11
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SECTION 2.4 (HEAVY FLAVOR PHYSICS): Chiaki Yanagisawa and Mchammad Mchammadi

1) Chgck whether W-bosons from t-quarks can be used to calibrate jet
energies, as claimed in the SDC TDR (end of section 3.3.2). -- Carey.

2) IF the eta T studies are not done, be sure that top-discovery and mass
measurement s$imulations are provided for m t = 140 GeVv.

3) Discuss background studies. Consider Z (-> tau™+ tau™-) + jets
background as well Wz, Zb bbar {or Z+jets), Wb bbar. Bing Zhou says that
backgrounds are expected to be 0(10%) and must be shown in figures.

4) Carefully describe jet-definition / finding algorithm, and effect of jet
energy resolution and jet energy correction on W -» 2 jets, H"+ -> 2 jets
and t ~>» 3 jets. Discuss this with Rob Carey!!

5) See the extensive discussion on H"+ -> tau™+ nu_tau in the SDC TDR. They
use the one-prong decays, tau™+ -> pi”™+ nu or K™+ nu. It is important to
properly account for the tau polarization resulting from W and H"+ decays.
This makes the pi~+ from H*+ -> tau™+ -> pi”~+ harder than the one from W*+
-> tau™+ -»> pi®+. Hence, a cut on charged-hadron p_T is useful -- so SDC
claims,

6) Does GEM have an advantage over SDC in that it can tag b-quarks by
inclusive mueons? Can SDC do this as well? Can GEM tag b's by the
displaced vertex as SDC prefers to do. Compare the efficiency of b -»
inclusive-mu tag by GEM with b-tagging via displaced vertex by SCC.

12



k1l _10_4.tex

ION 2.5 (JET PHYSICS): Rob Carey

here in the TDR is measurement of the luminosity discussed? Refer to it
© appropriate in section 2.5.

ustify statement of ~ 100% jet triggering efficiency. Refer to
opriate chapter and (?) section 2.2.

iscuss (with Womersley) TBECs to reject cosmics.

lean up discussion of calorimeter nonlinearity, jet energy corrections.
t be repetitious with section 2.2.

omplete high-p_T jet analysis, providing all numbers ASAP.
niscuss effects of parton distribution functions.

lecide if we want to provide a discussion of the Lambda-reach at 10734
- £ {-1}).

ecide if we will discuss *Other Jet Studies® -- as SDC does. If so, on
timetable?

13

Page 1




:dr_kl_10_5.tex Page

JECTION 2.6 (PHYSICS AT 10734): M. Golden, M. Mohammadi, E. Simmons

.} Determine the (jet -»> electron) rejection factor.

:} Discuss the status of the CT at 10734: What is left? What are its
:apabilities? (Get from Shawn McKee.) This should appear in section 2.2.

-} Avoid repetitious discussion of electron and muon capabilities at 1034
trigger, ID, reconstruction, resolution, acceptance, etc.) between this
section and 2.2.

:) Determine and justify the criterion for well-measured mucn charges.
i} Discuss {here or 2.27) vertex resolution from EC or from CT.
) Are jets a serious background to Z' -> e*+e”-? (cf. GEM TN 92-131.)

"} Does initial state radiation in Z' -»> e*+e”- degrade the electron energy
weasurement? (cf. GEM TN 92-131.)

') Prepare discussicn for g' gbhar -> M1 nu; W' -> e mu and mu nu.
-~ K. Lane

Prepare discussicn for rho_T \pm -> W™\pm Z -> 1+ 1+ l- + missing E T.
K. Lane

—

ECTION 2.7 (MISSING E_T; SUPERSYMMETRY): Frank Paige

) State GEM's SUSY (and other missing E_T) goals and summarize its SUSY
‘each in the introduction.

) Expand on / complete the discussions of gluino {and other) mass
etermination, mass reach and likesign-lepton signatures.

14



gem

Presentation by:

Henk Uijterwaal
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TL\E (1‘2. L'i T'chc‘e_t&

oy

| No. | Trigger | Comment |

1} Hy High Pr-jet.

21 (4 of H3u) Multi jet eveut.

3| Esw High FPr electron or 4.
4§ My, High Pr pu.

5 | {2 of Eqs) Two electrons or 4's.

6} (2 of M) Two u's.

T} Pioo Er

S| EwA Py Electron and E7 (W=, 7)
9| MA Py Muon and Er (W=, 7)
10 Hm A Psn Ta.u a.ud .ET
11} Mo A (3 of Hsp) | Muon and 3 jets.
12§ Evs A {3 of Hso) | Electron and 3 jets.

Table 2: Reduced list of suggested Level | trigger criteria. A logical “OR” of these criteria
will accept all physics processes listed in section 2. The same notation as in table | has been
7
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Presentation by:

Tomasz Skwarnicki
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ES
{
vy significant changes compared to vII102:

effecting /gem/demo/gemfast Makefile and execution scripts only:)
use new new gemgen v110

;ammas now convert in CT with explicit generation of e+e-,
o disable conversions set EGCONYV in fsi_fasopt.inc to a very
large energy.
hotons which convert will have IGTOEC(1-2,)=0. You must follow
Jaughter electrons pointed to by JDAHEP.
ew large input file needed: fsi_ctinfo.dat.

Jenny Thomas/Shawn McKee (code)

and Shawn McKee (material data)

Tomasz S, (generation of secondaries)

si_addpile is not dummmy any more and contains preliminary
ile-up files for 10**33 (works on pdsf only)
Sasha Vanyashin

tlew SC segmentation, coarser than HC.
C enregy added 1o CA proportionally to the HC tower energy.

violliere Radius scaled down by 25%. Showers got narrower.
-esolution recalibrated for EC.

Worsering of hadronic resolution by a factor of 2 in the crack region
‘or [HCRACK=0)

iV25_EC automatically corrected for average transverse (5x5) and
ngitudinal leakage (EC->HC).

.y default EV25_xx(4) energy does not include unfolding of
verlapping bumps (previously did) - controlled by IXBxxUN flag.

1egative EC energies added to CA (previously only positive)

1ipdated fsi_fesmear
Mike Shupe

si_ctsmear contains parametrization for high luminosity
sing IPCs alone. Activated by senting ALUM33 in fsi_fasopt.inc
1>3.0

Shawn McKee, Melynda Brooks, Scoit Nutter

updated fsi_ctrecon (producing EFFCT). Previous version
ras WTOng.
Shawn McKee, Melynda Brooks

parametrization of number of spots per shower changed in fsi_gflash

geometry of CT layers changed (only in calculation of ICLCT EFFCT)
Shawn McKee

new user callable parametrizations for
si_ecangle:
smearing of generated direction according to resolution in EC
si_mphorej
gamma/multi-photon rejection
Hong Ma

fzi_XXsum.fsi_XXcone routines effected by INEGCONE flag
1 fsi_fasopt.inc '

:any bug fixes (mostly in muon code) which were implemented in
sions of vII102, but not included in the original release

rce: /gem/cvs/gemfast/gemfast/gemfast.5,v §

2 1993/01/21 07:45:50 §

hor: gemadm $, SLocker: $, $State: Exp $ 3 1
: gemfast.5v 3

JoPRST 3Terus
T Skwarnek, Z/ZS/E




Radiation Lengths Exiting Tracker
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Radiation Lengths Before Last Layer
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Z Vertex R?%ggution (mm)
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Z Vertex Resolution (mm)
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H— ~+vy Studies
Renyuan Zhu
Caltech
Physics Group Meeting

February 23, 1993

e H— ~v Signal & Background;
e Higgs Mass Resolution;

e GEANT Simulation for H— ~~7
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Caltech Team
e S. Mrenna: H— ¢¢4¢;
Vv ¢ S. Shevchenko: H— £4jj
e X. Shi: H— llvy;
\/ ¢ H. Yamamoto: H— fy'y;

vV ¢ R. Zhu: Coordinate Higgs Section and
H— .
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Strategy

e Calculate x-section right, taking into account un-
certainties of structure function and high order
corrections;

¢ Use NLL calculation from Bailey and Owens for
irreducible background, which includes:
— Born and O(as) corrections;
— Box diagram;
— Single and double Bremsstrahlung;
— The exact 2—3 kinematics for qq — yvyg, qg—
vyd and gg — 4.

e Calculate requested jet rejection for y-jet and 2jets
final states.
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Event Selection Cuts

. E} > 20 GeV:

. In7 < 2.5;

. Isolation:

Z Er — g,rE'%i><5 < B5GeV
r<0.45

where g = 1.013 for GEMFAST.
. py7 > 50, 80 or 100 GeV => select VV.

. Central Jet veto: No jet with Ppr >20 GeV in
In] <1.5, 2 or 3.
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W /qq/qq to Hig (80 GeV)

Entries 512 Entries 512
Mean 102.4 Meon  —0.2080E-01
RMS 106.5 RMS 0.6657
10
h || Al 1 N T N T PR
O 4008001200600 -1-0.50 0.5 1
PTGG CDPH
Entries 488 Entries 488
N Mean 28.57 ‘] O Mean -0.7553
RMS 19.06 RMS 0.3515
10
H w%qhH 10
, 1E A 1k ol ol
O 25 50 75 100 —1—4)5 0 0.5 1
PTGG CDPH
Entries 523 Entries 523
.10 o ®7110 - o
A 10
21 e 1
O 20 40 60 80 -1-0.50 0.5 1

PTGG CDPH
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qq/gg to 2Gammas

Entries

Mean
RMS

1820
14.60
12.21

n

|
75 100

-

3

25 50
PTGG

RMS

16.62

M.

L
5 50 7
PTGG

5 100

10

10

10

10

10

10

1

Entries 1820

Mean =0.9208

RMS 0.1386
ANIET

. 0
CDPH

Entries 2903

Meon =0.8305

RMS 0.2359

lnl_n.

s tienit,
—1-05 0
CDPH

0.3

1
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ga/qg to g/q Gamma

A

Entries 1531 '] O Entries 1531

Mean 14.80 Mean -0.9135
RMS 12.47 RMS 0.1517
Logl | 10
OF
559 10
191
:IIIH” 1 1..11“L1,.[|ﬂ.‘ﬂ.ﬂ_‘_‘__g_[|__L
0O 20 40 60 80 —-0.8-0.4 0 0.4
PTGG CDPH
10 oo~ 1980 Moo ~08786
RM3 15.02 RMS 0.1909
10
10
. 10
'
10
kX
L, I’{Hi-'.l 1 ..,1....11.“1.l"l5,[uhﬂ.1
O 25 B0 75 100 —-0.80.4 0 0.4

PTGG CDPH
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Entries 21177
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Entries 21177
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80 GeV Higgs— ~v Signal (fb)
Irreducible Background (fb/GeV)

Process Torod cl-3/¢5(1.5/2/3) ¢1-4(50/80/100) «c¢1-5 (1.5/3
VV—H 17 8.0/4.7/3.7/2.0 5.8/3.8/3.0 1.7/0.43
9g—H 96 44/39/38/35 7.2/0.3/0.1 0.0/0.0
ff —H 10 4.8/4.4/4.2/4.0 0.4/.02/0.0 0.0/0.0
Sum 123 57/48/46/41 13/4.1/3.1 1.7/0.43
ag — vy 1350 235/- 4.0/0.1/0.0
gg— ¥y 2800 770/- 61/3.4/0.3
Sum 4150 1000/- 65/3.5/0.3
NLL - 1.36/1.0/.98/.95 -/-/16 2.7/0.45
S/VB - 2.6/2.6/2.5/2.3 -/-/1.2 2.1/1.3
“K” factor - 3.7/3.7/3.5/3.2 -/-/1.2 2.1/1.3

lote, the S/vB includes 6% (6n=0.15) acceptance loss and 90%

fficiency of v identification and 0.6 GeV My

Iso note NLL x-section using HMRS(B) structure function has

)% lower x-section @80 GeV, comparing ELHQ-1 for signal.
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Jet Background (pb/GeV)

c1-2 c4 (50/80/100 GeV)

Process Cprod
ad — vg 235 36 0.6/<0.024/<0.024
ag— ¥4 3330 800 42/1.0/<0.1
Sum 3600 840 43/1/<0.13
Rejection to NLL - 620 -/-/8
2jets (nb/GeV) 28,300 6,000 270/9/1.2
Rejection to NLL - 4.4x10° -/-/7T.Bx 104

Requested rejection, if jet background is 100%{(10%)
of NLL/JV:

620 (6200) for quark jet and 2100 (6600) for gluon
jet.

GEANT Simulation with 10,000 jets?
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Higgs Mass Resolution

e Mass Generated from PYTHIA;

e Mass reconstructed with two photons smearing:
— Barrel: a = 6%, b=0.4%;
— Endcaps: a = 8%, b=0.4%;

— position resolution & vertex resolution: 1 mm.

e Mass reconstructed with underlying events 4+ smear-
ing;

e Mass reconstructed with underlying events 4+ smear-
ing + noise (thermal & pileup):

— Barrel: OEp = 150 MeV;
— Endcaps: opy = 220 MeV.

80 GeV Higgs resolution is 600 MeV.
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qq to Higgs (80 GeV)

L Eniries 481 8 O = Entries 481
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VWV to Higgs (80 GeV)
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: Entries 457 70 E
24‘0 E' ::l 0.51953%8? E
200 £ J 28 ]
160 [ 40 |
120 30 E

80 £ 20 E
40 E 10 F
0 SR UNENSTEN SR || AP PR 0 E
78 79 80 81 82 76
Generated Mass
/0 F E”“ wa| 7OF
60 F ses 60 £
50 F ?i wam| 50 F
40 ;_ 0.5669 40 i_
30 30 E
20 E 20 £
10 10 B
E - ; E
976 778 80 82 84 °76

gg to Higgs (80 GeV)

Mass (Smear)

Entries 457

Me 80.02
RM 0.6004
X 0.5643
Cg nt 62.04
Qn 80.01
ma 0.5769

L ! : o
/8 80 82 &4
Mass (Under)

Entries 457
Me 80.02
RMS 0.6737

1.309

thnt 53.85
n 79.99
0.6411

1 ] !
/8 80 82
Mass (Noise)

60




GEANT Simulation?

e v/Jet Rejection: (also e/jet)
— Large uncertainty with GEMFAST = GEANT;

— Approach: calculate jet rejection with GEANT
simulation as function of pp and 7, as done for
70's. To calculate jet rejection to 10—4 level.

e v/e rejection:

— Need Hit level GEANT simulation in CT.

e Pointing:
— Can not be done with GEMFAST = GEANT;
— It is done by Hong Ma.
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Hong Ma
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Summary of multl-photon rejection in GEM EM calorimeter.

Using the EM calorimeter baseline for TDR, as modeled by
ichal Seman, multi-photon rejection for isclated EM showers is simulated in
ull GEANT. The noise in the strips as well as the towers are taken
nto account. The rejection is parawmeterized as a functiomn of

and the mass of the photoms cluster that make the shower. The eta
ependence is scaled with the distance from the calorimeter to the
nteraction point, because the opening distance between the photons
s proportional to the distance.

Three mass points are simulated, at 135, and MeV.
he first is pizero, the last is eta, the sedond is Just some hing
o between. The multiplicity 1s assumed to be 2 for pizero,

(55%) and 6 (45%) for eta, and 3 for the 250MeV object.
hls 1s compared to the jet background, and found to be close to the
boton multiplicity of the neutral EM showers after isolation cuts.

A subroutine is provided in GEMFAST for rejecting multiphotons,
ased on the following resultis.

nergy THETA MASS (GEV) REJECTION
) 80 .138 85%
3 90 .135 80%
3 90 .135 60%
J 90 .138 40%
) 90 .250 85%
) 90 .250 70%
20 90 .250 50%
) 45 .136 B2%
) 45 .135 70%
) 90 .580 92%
20 90 .550 20%

The effect of noise at 10 MeV/strip level is small,
1® rejection at 40 GeV for plOs increase to 50% 1f the noise increases
) 30 MeV/strip.
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Hiroaki Yamamoto @ CIT
February 23, 1993

Structure Functions
- short story behind the sceen -

1. EHLQ - good old bolly @ 1984
VS
(H/K)YMRS - European favoriate @ 1988 - 1992
VS
CTEQ - New American Hero @ 1992 -
2. New vs Old
» Signal
H+x tt/W+H +x
(H/K)MRS /EHLQ 0.85 0.90
CTEQ /EHLQ 1+£0.1 1.1
« vy background do /dm(yy) = A (pb) x exp(-Bm)
A B
EH A HEES 0.91£0.03 | 0.030+0.002
CTEQ 1.04 £0.04 | 0.0300.002

HMRSB 0.81+£0.03 | 0.029 £0.002
MRS SO 0.94 £0.03 | 0.030 £0.002

3. Significance uncertainty ( S /v B ) for low mass Higgs
~15t1020%

4.  'Which one to use ?
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_Sé’a/’cé for /-/ng mass
Higjs Bosou
H — 22 — {l + 2 pets
at SSC
wi A GEM

Fe. 23 /993

S. Sheve henko

Caltech
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?—h’qq S rpfoduc-éio P4l (MH =300 Ge‘/)

v o

Two mechanisms dominate :
o 53-—9/-/0(5&/0:4 fvsion ) ~ 6070

* 99— 4q4¢ H' via He exchauge ~ 407
0{ two Wor £ dosons (vector bo.wn -\Fvsion_)

3
r;’o ~r MHO
For Muo = 800 6V [no = 270 GeV

o NO easily recoqnizadle peak
w  mass  spectrom

° Undefs‘f‘ano/:'ng, 0.)C (ackﬂroand
uncertainty ¢s a crvcial issve
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Signa.é ond Backqrovunds
Rates

1 8S¢C Year = ‘/qué-f

Cross section Rate/year
(pb) (number of events)
Ho—-J»ZZwich—)eeorppa.nd.Z-—»qq
Myzo=800 GeV 0.11 1100
pp — tt witht — bW and W — ev or pv
No P, cut 780. 7.8 x 10°
pp — Z + jets with Z — ee or pp
P,z > 50 GeV 5.7 x 10? 5.7 x 10°
Pz > 200 GeV 27. 2.7 x 10°
pp — ZW,ZZ with one Z — ee or pp
P,z > 50 GeV 2.6 2.6 x 10*
Pz > 200GeV| 013 1.3 x 103

Cross sectious caleoloated wit
PYT’H'.TA 5.6 Moute Carlo.

EHLE 4 strvetore fouetions
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Tools
e Pythio

with enerqy resoflution smea.r'iuj.'

~ Eflectro maqnetic resoluiion

7. 5% 0
S%E_. + 0.4%
— Hadronrc resolution

?0%/,/? + 4.5

o GEMFAST v11102

- Electromaguedic reso luotion

Barrel - 6%/{3’1 + 0.4%
Endcqp - 358'/(?7 -+ 0.?%

-  Hadronic resobvlion

5% ffzr + 3.4 %
(A.Savin Sfor farrlf)
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Nyméer of genera ted
eveut for ELackqrovu ds

» ti¢ 5acl(3rouulf ~ 3:10 6

- W:,for’ced 4o /e’cxy wito &pt‘vhs
- Pty >S5S0 GeV

- /7] « 2.5

- Ma-IS GeV <« Mgy <« M2 +1715 GeV

, 2+3@'{S',2-U,88 gackgl'ow"{ 1 ssc
year

~ 2 Jorced to decay wiTlo Eeptons
- P, >50 GeV

- (R, 2.5

- P{é > 200 GeV

H— 2 2 — ee” }d}e’f UrS Mafyéeﬁ./
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Minimum clistance wr 4R
(the distouce w (p,v) Space)
etween Ttwo f’ept‘vus.

93/02/07 11.52

HIGGSNOB0O309.NTPL

MHO =800 GﬁV

U

70

I‘TITTrTrTr]fT

g
T ITTT‘I

5
-
=

&
I'II'"“I

R between e ¢
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Two me bhods o /"ecouSL'ér'uc‘f
2 boson  Lrom 4@1‘ pair

* Sort owl all possifle et
pairs ond choose one, wudbicl
gfves ‘he closest vnvariant
mass to 2 fosou  mass

Jet cone — 0.3

IQ_F‘,-"d W(}yf‘wfll'ch AA-S I'Z)d/42-5'
h.-aug{- transverse energy
Met cone = 0.9

~Match two narrow

yets (et cone =0.3 ) /

with €arger et cone Pe >250 6
. wide

et

Second method g:‘ves better SuppressiOn

- fack n
of fack grovnd .



Variables to rejecT fackdqrowm/

. [Transverse enerqies of Cleptous
ond  yets
o | Reconstrveted imvarant mass
from pairs of Ceptons and Jexs
o/ Transverse energy of reconstroeted
2 bosons from Ceptow awnd Jet pairs

. Forward J,@‘L‘ '{70.-33!'0!2” {‘eo/mc‘?ue
o "Central /d‘ veto” éecl'hr'f,ue
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0

)0

30

60

40

20

TRAnS verse ewnergy of the wmost

euel"ge-l-r'c

FAsT  Jot ~ memteme o= 93/02/07 1153

HIGGSNO80309.NTPL
i - Mo = 800 GeV
: \ 1)
‘ i
p— E' ' -.-.“.—

t-r i ' '

[ vog

]
i
[
|

200

Transverse energy of 1 eiectron
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Trangverse erergy of +he fess
enzrge{-ic
electrou -

THIA

yEM FAST M e ey o=+ e s = 93/02/07 11.54

HIGGSNO80309.NTPL

i 7
[ MHo = 800 Gel
140 |
120 |
100 |
80 :-
i
60 |- §
- |
L ! |
40 ’L_ '--.-\:
- Lo
= t
20 [— ;:-_.: L
: | =t | T
'-l il T U BTN U TN S AN T R U U A U A S W A Y Ll'L-':P--r:’j:;:r,;-
40 80 120 160 200 240 280

Transverse energy of 2 electron
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Transverse energy of 2 -bosou

reconstrve ted  frow :

y electrons —
n
Jets - —-—-=-—-

‘M FAST MS - === =T 93/02/07 11.55

H:GGSNO80309.NTPL

Muo = 800 GeV

o
LA I B B B B B B B S B |

¢ ey gumln § AED § PED S

0

o
TTITI1III]II|I‘TTIIT17I

0 :
- o'. ... = {ﬂ_’_
) it SN
i L l Lk i I l 1 1 1 I I 1 i P J [ 1 I 1 l 1 1 1 1 I 1 1 L1 ‘bq.‘l
100 200 300 400 500 600 700

Transverse energy of Z going into e e
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Z - 4050 mass preconstiveted Lo p )‘W‘LS

e — =  PYTHTA )
hadronic resololton 0%y + 4.5%

GEM FAST .
hadrontc resobubion 6'7/"/@—' +3.4%

93/02/21 09.54

HIGGSGEM1.NTPL
’-
175

: MHo = 200 GeV Peak ~ 34 GeV
’ | 0 (PYTHIA) ~ |10-11 7o

150

125

100

75

LA E T 7T 1T '} I LR L I L

50

25

17 11 I T

IIII]lIIIlLIlIIIll

20 40 60 80 100 120 140 160

Jet Jet invariont mass
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H:‘gjs ‘;:{gnaé , e coustrveted
Ffrom  leptows aumd J,&f%

X D 396
L Entries 584
. Mean 73717
r_ RMS 178.4
100 ~
i
80 -
60 -
r.
40 |
-
20 -
orLIIFTJ—:—:AI;_LL_LJ—\J_J_I_LLLJll—j_I—rA_IILI\TﬁM

200 400 600 800 1000 1200 1400 1L600
Z Z invariant mass

chavrhen 1T nAano 28404
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Teausverse eneray of e wost
enerje{-c'c elec troun

Siguad -

24y, 2,22 — _ ____._
¢t = T 93/02/07 12.55

LEPTON1.HST

180

160

!’IIFT

140

120

[
i
100
: P — :
i : ]
80 E
so - E |
r == ‘ —L_
a0 |
20 -
N R B
e R R B
% \ e WA SR VUK WUUUS ST T Sl WU CoPes k1o H T
100 200 300 400 500

Transverse energy of 1 electron
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'

20

80

49

St qna 4 -
Thels 2,22 - -—— — — —
‘b{ - e o 8 & 9 & o v g 0
93/02/07 13.24
EENV.HST
N
i
i -
] :
5 E
I
-
=
: L
! e
T —
! SO S B B
[ .................... o
"':lr-.]l 1;1‘ | T e i | L L | S ] b 4 | n L-l-{;:{:’-_
80 82.5 85 87.5 Q0 92.5 95 97.5 100
tlectron Electron invariant maoss

/.ep'[*ow - éep:n‘vu

invariant mass
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Teavsverse euergy of tle CGers
energetic  jet

180
160
140
120
100
80
60
40

20

— v et P e 0% e s 93/02/07 13.14

l‘TTlTTTTjI'TITTIfI'T!!IJIIITTTYT-_‘F,TTT_FITIII

L 1 1 L l

. A e e e e h e e e s

PLTTTeY

o gy g by Ltl'"-:lglsiu-!.

40

80 120 160

Tronsverse energy of 2 jet
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Jet -jet  wvariaunt wmass

953M€ -

a4 el 2 g2 - —————
+ 4 — R R R

1C

20

)0

3G

)0

COMMON /PAWC/ in memory

93/C2/G7 13.28

-1 171 [ LI IR N o l T 1 1 l T 71 TT‘F—T_T“rﬁ_T_'TY ' 1 1 1 ] T

lJl!lAIIAL[lll

11111

80 100

Jet Jet invariant moss
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Travsverse energy of e 2 - H8oSoun
reconstructed frow  two  Ceptons

Si‘gue -
2ayds, 2h,22 - — —— — —
&4 o eeercesesasens

93/02/07 13.17

TZEE HST

180

r‘I’Tl'I

160

140

120

100

80
' —
60 : 5
PP | '--,
- . o _l—l—m—
""" —I= -a-a'{"";--s-l T J::"l""f'"l---{-- NI S T U T S [4'1—1-‘1‘]-?_;‘
100 200 300 400 500 600 700

Transverse energy of Z goingintoe e
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Ana lysies Steps

l.-Pty, >50 Ge V |, /78/42‘5
— leptons Shovld €e (so&arted
( X.Shi, Caltech , GEM Tn-93~284)

Signae - 5% Backgmanﬂ/ - 26%

! ale numéers ane pre éc'm:’nal'y

~ AR between Eeptons £ 1.2
-~ M2-10GCeV < Mo < Mz +10 GelV

S;‘ﬂual- 90% Backjrounl - 90%

-"P-l.-mde‘\p{ >250 6eV aund /’2/‘ 2.5
- tw0 wnarrok J,M‘S mateh with wide

Jot

— thvariemt wmassS reconstrvocfesd from

tiwo narrow Jets  Shovld te
M2 -20 Gev < MJ& < Ma +15 GelV

Siqual - 42% Rackqrovnd - Y%
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Hiqas mass ,

fw from two Z bosous
Sigwae

Bac k 9 round

93/02/13 10.21

COMMON /PAWC/ in memory

Cut Cut

40 |- [ l

20 - gy

10 -




E. - Py, > 80 CeV

'&P‘vus,y‘s
- R > 250 CelV
ni2ee
giguul - 68% Backjfovn//— 3375
D. - 600 GeV < Maz < 1000 GelV
gisuae -82% deﬁarouul - 65%
Total

Sigml -13.5% Backﬂrﬂ«md - 0.2%

| 1 §SC year (/l/u + €L channels)
St‘guae - ~ 150 events

Backﬁrowvl - ~ 540 events
| ﬂ EHLQ 1 set

These numéers Suppos €& Iome

iciency Hor H'— 22— mu ot
as for ee Lot pof
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Prels‘m'ua.r‘/
Siane , CamCe |

EHLR{ Set
o Per-fe(}f‘ knowé’edge o.} (ackﬂrouud
gfﬂlﬂhe - ~fs-0 } 690
BacerOVud - ~5Yp
S =65

o 5% cher‘[‘a,c'ufy w (ackﬂrowm{
giﬂme - 123

Backjrawt( - 563 S: 5.2

e 10% uncertacn ty w (—a.clia rovnd
gi‘gnaé - 96
Backjrowd - 59y 5= 3.9

I Sianificance for heavy Higqqs
Shovéd fe cwmpoved Jy com é’im’ug,
?-Ml!yﬁis resvlt from three
wdtpeu;{eut channels !

H? — &€ wt 1ot
Ha . (e l)l/(' Ho-9 (fé’e
102



N
Forsw aro J&z‘ ta,gc%fug#" aud
Teewtral rapidity e yedo ” fech nii,ue_s_,

expeu‘ed for Higgs Pro/u&#oh

Wougk VV Sfusion

40 7o of total eross seetion
Afor M= 800 Gel/

o ‘dJorward )pf 't‘:a.g_ac‘ngy

_— __— expected /N'g/u
v \,__,V H° energetic Jots
A4 .

w orward
diree tion

Yeeuntrall r'a;pidit"y /,ﬂ‘ veto’

/. ‘q’.

— No exchauge of color detween
high -pt  pofs aud cneident
profon remmants for He signal

lus J.%S wr ceutralt l'e,['p“
-— Exckauge a.,C CO(O(/I" (e{weeu

high-pe pofs ound dreddeat
pra'fou' remumnan S -{or’ e 5ac‘k3romu(
mapz}a‘s m cewbra € 22410m
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Nuomber of ALM‘S wr 2apidity region
/7/ Z 1.7
Pt ot > 50 GeV Jéz‘con5=0.€
W — H® (v fusion)
49 = H° (glvon fosion)

2+t , 93/02/15 17.33
/'?lg > 200 %°Y/e

HIGGSNZWO80306.NTPL

1D 405
i Entries 1419
700 Mean 2.791
- RMS .9068
600 -
-
500 -
400
300 -
-
-
200
100
! | ! 1 ] 1 ]
2 4 8 10 12
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00

00

00

00

00

00

Nomdber of (jlﬂ‘@ m rapidity regiou

In 1< 2.5

Pt yet > 50 GeV/e ; Jet cone=0.6

Z +)06%

vv = HS(vv -fusi‘ou)
99 — e ( g(uau —Fus:‘o»)

'ller—rr

I]‘lfl

IFII1

y, 93/02/15 17.34
Gev

HIGGSNZWO80306.NTPL R£ 2 2 2 00 /C
D 406
Entries 1419
Mean 5.018
RMS .93749

‘ 1

12

Wide iets in ropidity gop 2.5



93/02/07 18.24

v
® o8 n O G oo g b

&)
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Rooedity of hinaset it

-2

Rapidity of He highest

vV V §us30m

0

H

99 fvsion -

?—M {O.CILﬂl‘DUul‘

0

H

OWMON /PAWGC/ in memory

hbh.hl.b_—

b.P._P...—
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M‘HOM dor forward calorimeter

* seqmentation wm p,¥Y - 0.3

© éuerqy reso bvbion - 100-%/"5} "’970
. M tone size - 0.6

Reswlts alter kinematical aud
foPofﬂ£Ca£ ctfs A+ ”M {-W";ﬂ'”

one Jot taggemg b 2.5 2 |n| 44§

» Eupt > 2000 GeV , fy,,>506eV
Evexts after cewts | (1 SSC yead

SESV\«.& - ~2¢Y eff = 2.1%

Backﬂround - ~32 L =13 rm_‘{
S = 4.2
. _,(36) EHulaet Ser

ass Uma'ns 10% Uhcefllm'“f‘/
w backgrooud
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Preliminar
Conbusions 4

° Ba—ckarowd

- 1’:'? Ja..ckgrowm( — not o prv!fe,m

~ 2+)ets backqrowmd is very
cmportant
« I +he Knoweedgﬁ o‘f {ackﬂr’ovnd
uncertainty is £ 10%
one does not nted €o apply
“forward M 'l‘a.gga'ug” -:‘:ee./mrﬁue.
With Ouey kivematical anod
topological cuts oue cam achive
the Same sSiqnificance,
- I# covld €e amportant 4o apply
"forward d.@t‘ éuﬁiug' -éeaLnrfve, I
gackground cher't"a,ih%y. > ’/0%,

o ‘tentral rapidity jef ve' seems
doesu' t= help
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() A doolated p 57 Hhe bphact fr > 20 GOl
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(3 9'/"_‘73, > %0°

B Pickp up £ 4 hghest fr 7%,
) Ooe of di-jet mass wiHn 20 6/ of 72,
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T e lated e (h s onsail)
it non.

’w'-ca.:!:.:%d//-‘ (ﬁr>f@6“f/-)
R etk T

- w i

) e
h.e/. m

e e = - - - ' #
() /‘Tce/c) > 120 Gak 2

22 /vecz/ed # 76 Coecss
/. 5xel, Boc Mo ba)
’ fa, oo T2 x (e. /)2 x

i
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Missing ET in Jets due to leakages
into Scintillating Calorimeter

Konstantin Shmakov

Oak Ridge National Laboratory
February 4, 1993

Parametrisation of the tails of hadronic

showers in Scint.Calorimeter ( GEANT )
VS euerqy A

' /
Standard Model missing E7 backgrounds
PYTHIA 5.6 i 12 pr Gius

Missing Er due to SC (if non-instrumented)

M| <128 , +Ke same evewts +
' para meFrisation

Attemts to reduce Standard Model back-
ground. What is the impact on missing
FEr from SC?
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Scint.Cal. response for 100 GeV nt~
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I 12 T T T 1

Events (total = 1000)

Events (total = 1000)

Parameterization versus GEANT full Monte-Carlo for 100 GeV n~ in
two scales a) (.-1. Eye, b) 0.0-0.1 E,y. Sohd points - GEANT3.15, dashed
poinis - parameterization. Total number of events - 1000.
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