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Status after 2015 Data Taking @ 13 TeV

: : Run-1 publications:
 Two-step gluino-gluino decays Eur.Phys.J. C72 (2012) 2215

— Tailored towards tau final states JHEP 09 (2014) 103
. JHEP 10 (2015) 054
« GMSB alongside 019)
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Analysis Setup

» Close collaboration with University of Bergen
OneTau channel:

— Low/medium gluino mass regime

DiTau channel:

— High gluino mass regime

Define phasespace regions

— CRs (Top, W, Z, QCD-Multijet), obtain scaling factors

— VRs, validate scaling factors
— SR, apply scaling factors

Fittin - HistFi .
| g procedure HISt.FItJ[e.I’ I_L.dsn.iuu-
— Simultaneous multi-region fit -

— Multi-bin shape fit in SRs, single bin in CRs
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Background Estimation \@<

* Determine Top/W fake/true
contributions individually

 Fit Z - 7t/vv inclusively , >
o e

Signal-like W+Jets
7

jet iz jet T o
- - -~
d [z :El d v, :EI' d [Z8 _El

(a) Kinematics (b) Real taus (c) Fake taus "
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Background Estimation

Top/W

Top/W
kinematic

True Tau

Top/W
Fake Tau

Z — v

Z =TT

Trigger plateau

Emiss > 180 GeV
pil > 120 GeV
Zvjet >1
pI? > 25 GeV

QCD-Multijet
suppression

Ag(pft, piss) < — 0.2

Ag(pyt, ppiss) > 0.4

A¢(py?, i) > 0.4

|
Taus ‘ N‘Ir_nedium =0 ‘ N7r_n dium _ 1 ‘ qu_nedium — 27 0S
Additional jets ‘ Njey > 2 — ‘ — ‘ —
Light leptons ‘ N =1 ‘ N =0 ‘ N =1 ‘ N =0 ‘ —
W /Top separation ‘ Ny_jee =0/ >1 ‘ Ny_jet =0
CR cuts HT < 800 GeV
E;‘“ < 300 GeV —
ml, < 100 GeV — mb, < 100 GeV — —
— mh, < 80GeV — 100 GeV < m7 . < 200 GeV —
— — — — mp +mp < 150 GeV
— — — — mro < 70 GeV
— — — Ag(py', p=) > 2.0 —
— — — Ad(py, pp™) > 1.0 —
- - o Eanﬂnss/n,Lef_f > 03 N
ATLAS Phasespace definitions: CRs

Work In Progress

« Trigger on MET, additional cuts: general event quality
* Orthogonality: SRs (red), CRs (blue)
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Background Estimation

N;GCO — 0
(kinematic CRs)

N;GCO — 1

(True/Fake CRs)

N7r_eco > 2
(VRs/SRs)

N;c_rue =0
(W — T, tt)
N;c_rue =1
(W — T, tt)
Ntrue —9

T

(i)

Wkin

Wkin X Wfake

Wkin X Wtrue

Wkin X Wtrue

Wkin X Wfake X Wrake

Wkin X Wtrue X Wrake

Wkin X Wirue X Wirue

ATLAS

Work In Progress

Scaling Value
wkin(top) | 0.99 +0.01
wirne (top) | 1.09 £ 0.02
Weake (top) | 1.09 £ 0.13
W’kil)("'i’".) 0.89 = 0.06
wtvrue(u’?) 1.05 = 0.02
wfakc(ur) 0.78 =0.14

WZ st 1.00 £ 0.10

WZ svv 1.51 =0.21

ATLAS

Work In Progress

* No systematic uncertainties taken into account

« QCD-Multijet not included in plots or fits
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Events / 10 GeV

Data/SM

Background Estimation - To

« Good
agreement

p-CRs

E~ ~— ~ 1 - - 1 - - 1 1 T — > e L L A D
SZOE_ATLAS {s=13TeV, 365 fb“é%ﬁ}%uarks = SM*og, = 3 4500=-ATLAS (s=13TeV, 3651 & paquarks — oM *uw—
005 Work In Progress oW = © 4000FWork In Progress =T =
1801 Top fake-tau CREZZ = T E Ny S Top true-tau CRESG,~ T e
160;— Evv_) v 31 fake © —; ; 35005_ Evv_) v 1 fake © _E
140;_ —other 32 fake © _; ac> 3000;_ —other 32 fake © _;
1205, = D 2500E E
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' E = 1.5F =
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. 1 3 < 0.5F . , , , , 3
280 300 © 180 200 220 240 260 280 300
E™S [GeV] ET [GeV]
Top-Fake CR Top-True CR "
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Events/ 10 GeV

Data/SM

Background Estimation - W-CRs

29/03/2016

Good
agreement
S

140‘ ATLAS 5-13Tev, 365fb1éDa'qua,ks 28M t1o,

— Work In Progress EZ ey

- W fake-tau CR &3Z —» ¢
1201 =W S iy

C = vy 1 fake ©
100— = other 12 fake ©

‘\““m“\‘

W-Fake CR
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Events/ 10 GeV

Data/SM
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= Work In Progress N

SN
o
o
o
| IIIIIIIIII

[ PARRY
Wtrue-tauCR =33Z—7
|:|W —)
= VvV 1 fake ©
—other 2 fake t
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W-True CR
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Events / 10 GeV

Data/SM

Background Estimation - Z-CRs

« Good

agreement
140_' L L I L L L | T |
- ATLAS {s=13TeV,365 "' 2033 aks = M =
120 work In Progress 2t channel oW —_
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Events / 10 GeV

Data/SM
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SR Design

OneTau SRs DiTau SRs
Compressed | Medium Mass Compressed | High Mass
Trigger plateau ERiss > 180 GeV
pt > 120 GeV
]Vjet > 1
pa? > 25GeV
QCD-Multijet Aqb(p%l,p?%ss) > 0.4
suppression Ap(pg2, piss) > 0.4
Taus N;nedium =1 N;nedium > 2
pr < 45 GeV pr > 45 GeV — —
my > 80GeV | mz > 250GeV — mp +mp > 350 GeV
- — mpo > 60 GeV —
Jets — | Niet > 4 || — | —

General event properties

Hp < 1100 GeV
M > 1600 GeV

Hr > 1100 GeV

Emiss > 400 GeV
Hr > 1000 GeV

ATLAS

Work In Progress

Phasespace definitions: SRs

« Orthogonality: SRs (blue), CRs (red)

29/03/2016
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Expected Limits — Combined Phasespace

89 production, § — qui? ! qqrz;Z? ! quvi?
T T
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« Combination of OneTau (Comp., MM) and
DiTau (Comp. HM) channels
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Expected Limits — Combined Phasespace

89 production, § — qui? ! qqu;Z‘: ! quvi(‘j
T T

~— . ~ L0 0 L0
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Fully orthogonal 1-bin combination Best-CLs SR, 1-bin

« Combination of OneTau (Comp., MM) and
DiTau (Comp. HM) channels

* Fully orthogonal combination even more powerful
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Events / bin

Data/SM

DiTau Slgnal Region Shape Fit - Intro

E = E = T ' I T =
= ATLAS 5=13 TeV 36517 2 Da‘gua,ks ~SM o, e 2 - ATLAS 5-13 TeV 365" é‘ Da‘quarks =SM oy,
— Work In Progress 2t channel IR " — @ | Work In Progress 2t channel — " |
102 & OpenShape SR Eaj };tv _gg k,,'\,'\'n — 5 10° = OpenShape SR %v:; ;:tv _£ k,,'\,’cﬂ =
= Evv_) v —Qg HM 3 > - EIVV_) v —Qgg HM -
= i other —GMSB L B oth —GMSB T
10 - 10 = —;
1L 1 =
1.5F E = 1.5F
i p—— % i -
0.5k . . . . . = © 0.5F . .
0 500 1000 1500 2000 2500 3000 Q 0 200 400 600 800 1000 1200
H; [GeV] my+my [GeV]
. . +
DiTau OpenShape SR, H; DiTau OpenShape SR, m;** * m,*

« DiTau OpenShape SR
« Binning chosen to have enough statistics everywhere
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Expected Limits — Shape Fit Performance
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DiTau Shape Fit

- Shape fit (in m,;7 " m,2) better than 1-bin fits
To Do:
— Further improve OpenShape SR (based on HM-SR)

— Develop OneTau Shape fit SR
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Expected Limits — Shape Fit Performance

89 production, § — qu;zf / qqu"z‘: / quv;zf 1400 g production, g — qui? / qqni? / quvi?
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« DiTau Shape Fit based on OpenShape SR
: o : +
— Simultaneous fit in /7 bins of m;*1 * m,*
— Does not consider OneTau SRs (!)
« Exclusion almost compatible "
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Expected Limits — Shape Fit Performance
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Take-Home Message

« Larger statistics (36.5 fb! vs. 3.2 fb'1) allow for new
approaches

« Already implemented:

— Fully orthogonal phasespace regions

« One set of CRs for all SRs

« Statistical combination in final fit

« Good agreement between data and MC
— Shape fits (multi-bin fits) in SRs

* Improved limits

« Stronger exclusions

— Semi-data-driven QCD-Multijet estimate for all channels

* Yet to come / next steps
« Shape fits in CRs

* VR design "
29/03/2016 DPG Miinster 2017, T77.3 -- Oliver Ricken universitatbonn
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M.y [GeV]

Expected Limits — OneTau Channels
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Expected Limits — DiTauChannels

§0 production, § — qu;Z? / qqm"(f / quv;Z?
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Expected Limits — One/DiTau Combination
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Expected Limits — Shape Fit Performance
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