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All the work is done by Gheorghe Lungu. | am just presenting it.



Inclusive SUSY Production

e PTDRIl mSUGRA LMI study by M. Spiropulu, T. Yetkin, AN 2006/089
L mg|uino — 600 GEV/Cz, msquark — 520 GEV/CZ, tanB - IO

» Dominated by gluino and squark productions

P g T Pl

pp — gq (47%), qq (27%), gg (9%), qX°=), tt, bb, etc. (16%)
|: gqL (22%) |E qLqL (8%)

gar (26%) > qLqr (11%) [—> OLo = 47 pb
5R5R (8%)

» Cascade decays lead to complex final states
g = gug 27%) Gt = X9 + vI(34%), TV(29%), TT(15%), VV(13%)
— QrQ (42%) Gr = X7 Qq (98%)

Final state contains 22 jets and 2 stable LSPs (=MET)
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Squark/Gluino Signal at CM S

CMS EI'*® + multijets, 1 fb™

-t — mSUGHRA LM1
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Datasets used for trigger studies.

s Samples used
B CSA07 QCD ~210k events (21 pt_hat bins, 10k per bin)
B SUSY LM1~25k events (private sample generated in CMSSW 152)
O Cao Jets: Iterative Cone R=0.5, MC corrected
O HLTrigger code from CMSSW 167
s Beam parameters
B Inst. Luminosity=1E32
»  Definitions

HT = Y |R® [MHT =- ) B*
s Current Trigger: HT & MET (CMS AN 2007/009)
B L1: LIHT>300 GeV Rate0.65kHz
B HLT: HT>350, MET>65 Rate 4.4 Hz.
s Proposed Trigger : HT& MHT
®m L1 LIHT, no MET/MHT
B HLT: Smultaneous cut on HT and MHT
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MHT vs HT for QCD and SUSY LM1
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A large fraction of QCD events have small HT and MHT.
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Jet Pt Distributions in QCD and SUSY LM1

% o«
gmaé— QCD :ﬁ:;ﬁ
LT gy teading e
10 Six leading jets
10"; —|—|_|_|;
10k —lj_l_‘_l_‘
1U‘E L
T ' 1uu"|_'15|ullllzt]|u‘ '25|u s [ pihas
HLT Jet Pt (Gev) £ “F _— —iE
[
% 15
Jetsin SUSY LM 1 sample have o'
substantially higher Pt. F SUSY LM1
= Six leading jets
wie sy 1 L Lo

HLT Jet Pt (GeV)
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MHT vs MET

EFFECT OF THE CLEAM P CLUTH W THE BET FIETRIBUTEN

*MET = negative vector sum of
CaloTower transverse energies
*Tevatron studies show that MET
needs significant clean-up due to:
sInstrumental effects

it
100 200 300 400 500 S00 700 B00 00 1000

*e.g. dead/hot towers E. [GeV]

* Includes UE/pile-up | o METE N
*MHT = negative of vector sum of g w SUSYLM1 = By
jets o] e et e
*Expected to be less affected by o] e y
detector noise | N

-Less affected by low-pt pile-up o s

. . PtJet>20 GeV
«Can use jet energy corrections .

PP B I B
gl B0 10040 12
genMET (GaV)

GenMET
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Proposal L1 Trigger

Rate (Hz)

. | QCD Rate (Hz) I I LM1 Efficlency ]
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Proposed Trigger HTT200

ol 1JetPt X 10 GeV, L1IHT>200 GeV, No MHT cut

*SUSY LM1 Efficiency 94%

*Rate ~2 kHz

*HTT200 rate not included in Single Jet150 and HTT250 GeV triggers ~1.3kHz
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Rate (Hz)

Proposed HLT Trigger
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QCD rate ~ 2.0 kHz, SUSY LM1 efficiency ~ 94%

HLT: HT >250& MHT > 100, PtJet>20 GeV for HT/MHT calculation
* QCD rate ~ 3.2Hz, SUSY LM1 efficiency ~ 84%
» Rate in addition to current QCD triggers ~ 2.5 Hz
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SUSY LM1 Efficiency

SUSY LM1 Efficlency (JetPt>20GeV)
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If the trigger rateistoo high, HT threshold can be increased with asmall loss
of SUSY LM1 signal
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Backup Trigger

|
s We propose atrigger to check the QCD background
B Lltrigger

O HT>200 GeV, JetPt>10 GeV (same as main trigger)
m HLT

d HT>200 GeV, MHT>50 GeV, JetPt>15 GeV
» PS=500, Rate= 0.7 Hz, LM 1 Efficiency =91.5%
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Summary

% We propose to add a new trigger for hadronic SUSY search
m L1 JetP>10GeV, HT>200 GeV;
m HLT: JetPt>20 GeV, HT>250 GeV, MHT>100 GeV

s We propose abackup trigger with PS=500
B Lltrigger HT>200 GeV, JetPt>10 GeV (same as main trigger)
B HLT HT>200 GeV, MHT>50 GeV, JetPt>15 GeV

% Thesetriggers require one new L1 bit and two new HLT bits and
~1kHz L1and 2.5Hz HLT band width provided we keep the current
menu.

M Thereare 4L1bitsfor LIHTT triggers (250, 300, 400, 500) and we can
trade one threshold for L1IHTT200 trigger.
» Thistrigger can be used for other analysis which require missing Et
Including lepton+Jet+MHT analyses. It has high efficiency for SUSY
models having low Pt leptons.

L)

L)

This new trigger is expected to be robust against detector noise and pile-up.
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We plan to add more datato improve statistical accuracy.
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