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Motivation

SUSY:
» Hierarchy problem, dark matter candidate...

Channel: § — ttY
» X No longer decays by R parity conservation.
» ¢ decays give a lot of jets.
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Analysis strategy and variables

Visible Transverse Energy:

HT = Z’i)T,jet| (1)

jets

Missing Transverse Energy:

HT = ‘_ Zf)T,jet

jets

What we expect from our signal:
» Large Hy and H
» Large number of Jets and b-tagged jets.
> Jets Only! Select by py ., — M, Ad



Sample

cross section(pb)

Total number of events

W — v Hy € [100, 200) 1627.45 10,152,718
W — lv Hy € [200,400) 435.24 5,221,599
W — lv Hy € [400,600) 50.18 1,745,914
W — v Hy € [600,800) 14.58 4,041,997
W — v Hy € [800, 1200) 6.66 1,574,633
W — lv Hy € [1200,2500) 1.608 255,637
W — v Hy € [2500, 00) 0.03891 253,036
%, (t — blv) 182.72 60,186,393
1, (£ — blv) 182.72 50,816,364
7, Dileptonic 88.34 30,498,962
Z — v Hy € [100,200) 3443 5,154,824
Z — v Hy € [200,400) 95.23 4,998,316
Z — v Hy € [400, 600) 13.19 1,018,882
Z — v Hy € [600,00) 5.063 1,008,333
QCD H, € [300,500) 351300 10,826,197
QCD H; € [500,700) 31630 19,664,159
QCD H; € [700,1000) 6802 15,356,448
QCD Hy € [1000, 1500) 1206 4,963,895
QCD Hy € [1500,2000) 120.4 3,868,886
QCD H € 2000, c0) 25.24 1,912,529
M; = 1300GeV, mg = 100GeV | 0.0141903 103,140
M; = 1400GeV, mg = 100GeV | 0.0141903 103,140
M, = 1500GeV, mg = 100GeV | 0.0141903 103,140
M, = 1600GeV, mg = 100GeV | 0.0141903 103,140
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Probability

Probability
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Baseline Selections

» Detector perfomance:

» ECal discharge filters

» Beam Halo Filters

» One primary vertex

» No noise jets
> Jets: pp > 30GeV/c, n] < 2.4
> At least 4 selected jets.

> Ady o > 0.5, Ay, > 0.3

> Hp(=> . ets Ipr|) > 500GeV/c
> My = |- 5 o Pr| > 200Gev/c
» Other object vetos:

» No isolated lepton with p, > 10GeV and |n| < 2.4
» No isolated lepton-like tracks with p, > 5GeV and |n| < 2.4
» No isolated mr-like track with p, > 10GeV and |n| < 2.4
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Selection Results - Baseline

Events
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Selection - Extended binning

Bin [ Num. of. Jets W ,GeV/c HpGeV/c Num. of b tagged Jets
1 Tor8 (200,500) >500 2
2 7or8 (200,500) >500 >3
3 7or8 >500 >500 >2
4 >9 (200,500) >500 2
5 >9 (200,500) >500 3
6 >9 >500 >500 >2
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Simple Results - with Signal
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Data Driven Methods for Background

Merits of estimating data background from other sections data:
» Reduces impact of artificial artefacts in MC.
» Improves statistics of background estimation.

> Avoids theoretical uncertainties of process yields.

Here we are going to operate two method:

» Leptonic backgrounds but lepton was lost in reconstruction.
(W = lv, t decay )

» 7 — vu
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Lost Lepton methods- W Jets and tt

Consider our base selection cut:
No isolated lepton

This only effect the leptonic background process, no effect on
signal!

> Study lepton selection factor in“no signal” control regions (H
< 100GeV)

» Reproduce effect in “signal region” ( HT > 500GeV )

11/26



Lost Lepton methods results

e Data
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Photons methods - Z7 — vr

Jets Vs> M, > M, M,

Jets
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Photons methods - Z7 — vr

Jets Vs> M, > M, M,
Data [y Data
» Nzoww — ,\zﬂau

This has statlstlcal
problems...

Jets
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Photons methods - Z7 — vr

Jets

Jets

H]‘

Vs> M, > M, M,,

>

Data Data
Z*)VV = NZEMZ

NZHIJV NM
This has statlstlcal

problems...
NZHVD N’Y

How do we correct for
our over-optimistic
assumptions?
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Photons methods - Z7 — vr

Jets

Hy

Jets

Data __ prData NYE© v
NZ%VI? - ny X ]VZ;(GC

16 /26



Photons methods - Z7 — vr

Jets

Hy

Jets

Correcting for vertex coupling

Data __ pjData \, NYS . NData_ NMC .
NZHVD - N’y x N}y\?c X Nﬁal]ﬁ / NZA/(”
Yy
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Photons methods - Z7 — vr

Jets

Jets

Correcting for detector response difference

D MC
NZData _ — NPData NYS Lo % N Ny 211 X (A)
—vr Y NMC NData/ NMC Norompt +Nnon-promp
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Data Driven Methods - Putting it all together

Bin | Lost-Lepton Z — vv QCDT Hadronic T Total Exp. bkg. | Dat
1 38.6 SAMTIRITIAD  5.6T0RT 2867500 782 53
2 7.35 151100840007 oo 8.171-6407 18.65 9
3 0.75 01555153 0er 00748 o) 0.25%0 12708 1.225 1
4 7.18 0.00010-075 0001 1.5705370-0 51515102 13.7 8
6 0.23 0.000%5 G00-0.030  0-00Z5:50 000 0-0175757 " 0'00 0.24 0

t Given in SUSY-015-002
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Result Summary
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Thanks for your attention!



Backup



Data selection

Signal region:
» HLT PFHT350 PFMET100 NoiseCleaned v*
» HLT PFHT350 PFMET100 JetIDCleaned v*
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Photon Method - Photon Purity

N,
prompt (3)

Nprompt + Nnon-prompt

Purity =

) L o o
€ — Prompt
S 10 —— Non Prompt |
> 3
w v+ Jets
10? HT >500 -
Y P, > 100 ]

» MC: Use generator truth.

» Data: Use template fit of
of photon 1

w e
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Photon Method - Photon Purity of Data

CMS Preliminary 231", 13 Tev
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Photon Method - Summary

CMS Preliminary 23fb", {s=13 TeV CMS Preliminary 23", {s=13 TeV
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