& Yy Searches

Supervisor : Samuel Bein, Jory Sonneveld

Member : Soo-Min Choi, Sumin Jeong, Dong-Woo Kang, Jinmian Lee
Reference : CMS-SUS-17-001

The first MadAnalysis 5 workshop on LHC recasting @ Korea
20 Aug. 2017 - 27 Aug. 2017, High-1 resort

SUSY-team Stop & Dark Matter Searches MA5-170827



Interesting Model / Exp. for BSM 7

SUPERSYMMETRY AND PARTICLE PAIRS

e O -

J

SUSY-team

Standard
Model particles

J

Supersymmetric
“shadow"” particles

Dark Matter

Stop & Dark Matter Searches

Collider

Point 6

Point 4

uiz2

TZ32

Point 3.2

e

ui27

’ UA27
A

‘\  PGC2

emzs POINt 2

RA27

uL26
’ ua23 pmss resa
Q
X
w24, QQ"\\ w23 P2854 uA83 ’/
ALICE RA23 Ql D . \ L8 6 /~ﬂv uls3
RH23 A Px13 W 0/
(A ==
ui22 \ <G N p/
ul 84 \ = /' |rasz
Meess
a3 N
AN < B uue  wis 'f/"\ﬂ’ ; ulse Projects Overview link
TL2 \ N 4 [y Vvid / gppi3z by TX84

RAS7, uisée Uxss

LHC 'B'

MAS5-170827




CMS-SUS-17-001

|_et’'s generate the events for |

generate pp > t1 t; (+ 375 ) @ MG5H
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CMS-SUS-17-001

|_et’'s generate the events for |

DECAY 1000006 2.021596e+00 # Stop

# BR NDA ID1 1D2
1.00000000E+00 2 1000022 6
@ param_card.dat : ¢ — X, ¢
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CMS-SUS-17-001

|_et’'s generate the events for |

(m~ m~) . (750 -I) & (600 SOO) HUBBRRBHBHBHHHRBBRBHBHHH BB R BB HHH G HHHH
tq’ 0/ — 5 5

¥ # Electron 1solation, Muon 1isolation
1

HUHBHBBHBHBHBRBRBHBH BB HBHBRERBRBHBH TSR H
set DeltaRMax 0.3

set PTMin 0.5
set PTRatioMax ©.12

HHHHHHRAHAHHH
#  ECAL, HCAL
HHHHHBH R

add EnergyFraction {1000022} {0.0}

HERBHB BB R BB HBH BT RS
# Neutrino Filter

RERHHBHE B R BB HABHBHE R RS
add PdgCode {1000022}

RERBRBHRTRE
# b-tagging
HEABHEHAEAE

add EfficiencyFormula {0} {0.01+0.000038xpt} # mistag
add EfficiencyFormula {5} {0.6} # b-efficiency
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CMS-SUS-17-001

| et’s generate the events for SUSY !

JetMatching:setMad = off Tune:preferLHAPDF = 2
JetMatching:scheme = 1 Main:timesAllowErrors = 10000
JetMatching:jetAlgorithm = 2 Check:epTolErr = 0.01
JetMatching:etaJetMax = 5. Beams:setProductionScalesFromLHEF = off
JetMatching:coneRadius = 1. SLHAfk?epSM = on
JetMatching:slowJetPower = 1 SLHA:m1nMassSM = 1000.
JetMatching:qCut = 187.5 ParticleDecays:1imitTau® = on
JetMatching:anatch = é ParticleDecays:tau@Max = 10

Tl A ParticleD :allowPhotonRadiation =
JetMatching:nJetMax = 2 articleDecays:allowPhotonRadiation = on
JetMatching:doShowerKt = off Tune :pp=14
6:m@ = 172.5 TnE a7

Check:abortIfVeto = on MultipartonInteractions:pTORef=2.4024

MultipartonInteractions:ecmPow=0.25208
MultipartonInteractions:expPow=1.6

sk ske ok sk ke sk ok sk sk ok sk ok ok sk sk s sk sk sk sk sk sk sk sk ok ke sk ok sk s sk sk sk sk sk sk ok sk ok s sk sk sk sk sk ok sk sk ok sk sk sk ok s sk sk sk sk sk ok
# Matching parameter (MLM only)
H sk ske ok sk ok ok sk ok sk ok okt ok ks ok skt o ok ok sk sk ok ok ke sk ok ok sk ok ok sk sk ok sk ok e sk ok sk s sk sk sk ok sk sk ok sk ok sk ok sk sk sk ok
1 = ickkw ! @ no matching, 1 MLM
1.0 = alpsfact ! scale factor for QCD emission vX
False = chcluster ! cluster only according to channel diag
5 = asrwgtflavor ! highest quark flavor for a_s reweight
True = auto_ptj_mjj ! Automatic setting of ptj and mjj if xqgcut >0
I (turn off for VBF and single top processes)
125.0 = xqcut ! minimum kt jet measure between partons
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| et’s generate the events for DIV !

3 1.000000e+00 # gSXd # Xd-Y® scalar coupling #
4 ©.000000e+00 # gPXd # Xd-YO pseudo-scalar coupling #

HERRHBHARAHHH
# ECAL, HCAL
HERBRBHHHER#H
P add EnergyFraction {52} {0.0}

RERBHBRHR BB R HH BB R BT
# Neutrino Filter

X HERBHBRBH AR B HBH B R B R
add PdgCode {52}
add PdgCode {-52}

28.75 = xqcut @ run_card.dat

JetMatchiné:qCut = 43.125 @ pythiax_card.dat
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TABLE OF CUTFLOW
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Cut name e SUSY (750,1) | € SUSY (600,300) e DM (scalar) e DM (pseudo)

#Event : 50,000 #bvent : 75,000 | #kvent: 120,000 | #kvent . 80,000

First conidition : lepton = 2 (e or u ), opposite charge CMS | MA5 | CMS | MA5 | CMS | MA5 | CMS | MA5

m(ll) = 20 GeV 0.99 0.99 0.99 0.97 0.98 0.97 0.99 0.98

m, —m(ll)| > 15 GeV (SF only) 095 | 094 | 089 | 089 | 088 | 089 | 090 | 090

Nigts = 2 0.87 093 | 085 089 | 076 | 0.9] 078 | 097

Npjers = 1 0.73 084 | 083 | 083 079 | 087 0.78 | 081

ETSS > 80 GeV 094 | 095 | 089 | 083 | 047 | 038 | 069 | 048

S > 5 GeV? 098 | 092 | 096 | 091 093 | 066 | 096 | 056

cos A¢p(ETSS,j1) < 0.80 0.9 007 | 092 | 097 | 089 | 097 | 091 | 098

cos Ap(EF'SS,j,) < 0.96 1 0.96 1 0.94 1 0.95 1 0.93
My, (1) > 140 GeV 0.49 0.42 0.17 0.16 | 0.0039 0 0.078 0

All Cuts 0.24 0.25 | 0.083 | 0.075 |0.00079| 0.15 | 0.025 | 0.17
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(x,®)=1(750,1) SRAO SRAT SRAZ2 u ( signal strength )
CMS 1.85 4.67 2.89 0.816
MAS 2.64 5.43 2.09 0.872

(x, ¢ )= (600, 300 SRAO SRAT SRAZ2 u ( signal strength )
CMS 0.46 9.27 0.08 0.680
MAS 0.23 7.5 0.39 0.835

RAO : EFS$ > 200 & 100 < My (I1) < 140
RAT 1 EFHS$ > 200 & 140 < My, (I1) < 240
RA2 1 ETYS > 80 & 100 < My, (I1) < 140

0w W W
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CMS : L=35.9 fb~1(13 TeV)
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1hank you
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BACK UP
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QCUT DJR PLOTS
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QCUT DJR PLOTS ' SUSY (750,1)
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QCUT DJR PLOTS © SUSY (600,300

l0og10d01 []
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QCUT DR PLOTS

l0g10d01 []

DM SCALAR
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QCUT DJR PLOTS - DM PSEUDO SCALAR

l0og10d01 []

all jet samples =——
jet sample 0 —
10 Jet sample 1 ———
10 jet sample 2 —
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10"
8
c
L0
8 O
o
-12
107 g
. o
- - a%
- |
u
— { | '8‘
13 %' T d
10 — - " —
- 0
_ + qe
: Iﬂﬂl [‘ﬁ
3 : | | | | I iy
25
2 |
5 1} T
@ 05¢ -
s ool I - ol
~ 05| 1L LI |
1‘1 [ Reilative uncertainties w.r.t. central values -

| |
1 1.5 2 2.5

U

SUSY-team Stop & Dark Matter Searches MA5-170827



