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Signal Models

>
54
= Am = mg —mgo
= ,
g D S R
. . .
e o o N
| M X1 . Lo S
= 0‘ * O’
—
T G T O
R % v ’0\/
o “;S It 0 B oF
. .
0“ 4 ;( o“ [ /( 0” “
R R . e Xy
0' 0' "
. . .
. . . R
(=] »
100 200 300 m;, [GeV]

28.11.2017 Julian Wollrath -- ATLAS Stop-1I Search 2/9



28.11.2017

>
[
9

By
£

T, production, T, b} /T ¢ X /G- Wb /T,~ tX  Status: ICHEP 2016

600 L L L L L L L B L L B L B
 ATLAS Preliminary Vs=13 TeV -
[ BRI~ wby t0L 13.2 fb* [CONF-2016-077] b
500 = 111 13.2 fiy* [CONF-2016-050] .
F - wbk 2L 13.3 fb! [CONF-2016-076] b
[ BEHi-cX MJ 3.2 b [1604.07773] ]
o s=8Tev,20f0* Run 1 [1506.08616] B
400— —
[ = Observed limits =---- Expected limits All limits at 95% CL T
300— —
200~ V]
= "\‘, 4
L -
100{— D
oy b L Do L BN ]
200 300 400 500 600 700 800 900
m;, [GeV]

Julian Wollrath -- ATLAS Stop-1I Search

2/9



tN-Diagonal: Neutrino Reconstruction
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With that define following variables:

mr =/ 1 2phER™ cos AG (1, E™)

m§ = \/1 —2p5pr (V®) cosAp (1, v?)
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AmT = mr —mt
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tN-Diagonal: Neutrino Reconstruction
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tN-Diagonal: Neutrino Reconstruction
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DM: Top/W Reconstruction by Reclustering

Tops with significant boost: Recluster stall-radius jet
to anti-k3 jets
— Advantage: Calibrated objects

Shrink jet iteratively to ‘optimal’ radius R; = 2m/pr
Mass of reclustered jet is taken as topquark or W-boson mass
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(a) All jets in the event. (b) Initial clustering with Ry = 3.0,  (c)Final step of the algorithm, with
yielding two candidate objects. one candidate shrunk to fit the pr

and the other one discarded.
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DM: Top/W Reconstruction by Reclustering
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Stransverse Mass

Generalisation of mr

2
2
mi; = (\/PT, +mp, + \/qT, +mq,> — (pri+qmi)

Targets decay topologies with two branches (i = a,b) with each
measured (p;) and unmeasured (g;) momenta
Defined as

mrp, =  min (max (mq, me))
qTatqre=pF
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Stransverse Mass
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Results: tN-Diagonal

Train three different BDTs for different benchmark scenarios:
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Results: tN-Diagonal
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Results: Wino NLSP
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Results: Wino NLSP

28.11.2017

1

60

(@)

500

400

300

Wino NLSP model: tt Bb production, m = mgp = 2 xm (M, = 2 x M,)

- ATLAS Preliminary
- {s=13TeV, 36.1 fb™
C Limit at 95% CL

I —— Observed limit

200

100 -

_---|---||----||--||----||||||nrnn|nrnr|rnrn|nnn;

g - b? Q;z
b, at?bgiz
Eowk

H<0; ;’; ~z¥.n%
pu>0: ;g - h ;’I(dominam), z %

‘r“ltll'ylIIIIIIIIIIIIII

E - - - Expected limit (+10,,,)
"'._h”..|.’]..n|....|..._1_-
550 600 650 700 750 800 850 900 950
m- [GeV]

Julian Wollrath -- ATLAS Stop-1I Search

7/9



Results: Dark Matter
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Results: Dark Matter

s o T T T T o T T T — ]
i i B Observed 95% CL ATLAS Preliminary 1 % i B Observed 95% CL ATLAS Preliminary |
2! - Expected 95% CL \s=13Tev,L, =361f"3 &1 -+ Expected 95% CL Vs=13Tev, L, =36.1" 3
& [ I Expected t10 1 & [ I Expected tlo
] - [ Expected +2 ¢ 4 T3 - [ Expected +2 ¢
© 102 |- ###% Theory unc. on o(g=1.0) 4 © 102 ##% Theory unc. on 6(g=1.0) 4
E E Scalar 5 E E Pseudoscalar B
£ [ 6 - xx E [ tita,a- Xx ]
= =10, m =1.0GeV = =10, m =1.0GeV
g 10p° * <4 3 w09 X .

ES E EI E 3
re} H - re) - 4
o L i = L 4
1 4 1 R H
10-1\ L | L | 10-1\ L | L |

10 10° 10° 10 10° 10°
m, [GeV] m, [GeV]

28.11.2017 Julian Wollrath -- ATLAS Stop-1I Search 8/9



Summary

Presented selection of discriminating variables
No significant excess observed
Exclusion limits for bino LSP and wino NLSP scenarios were set

Exclusion limits on ¢ for (pseudo-)scalar mediator decaying into dark
matter particles were set

Publication: ATLAS-CONF-2017-037
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Backup
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Preselections

Selection high- Episs low- Episs soft-lepton
Trigger Emiss triggers only  EWiS and lepton triggers  ERSS triggers only
Data quality jet cleaning, primary vertex

Second lepton veto no additional baseline leptons

Number of leptons, tightness | =1 ‘loose’ lepton =1 ‘tight’ lepton =1 ‘tight’ lepton
Lepton pr [GeV] > 25 > 27 >4
Number of (jets, b-tags) (>2,>0) (>4,>1) (>2,>1)

Jet pr [GeV] > (25, 25) > (50, 25, 25, 25) > (25, 25)
Emiss [GeV] > 230 > 100 > 230

my [GeV] > 30 > 90
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tN-Diagonal Selections

Variable tN_diag_low tN_diag med tN_diag high

Preselection low- Episs low- Expiss high- Emiss

Number of (jets, b-tags) (>4,>1) (>4,>1) (>5,>1)

Jet pr [GeV] > (120, 25, 25, 25) > (100, 50, 25, 25) > (25, 25, 25, 25, 25)

Emiss [GeV] > 100 > 120 > 230

my [GeV] > 90 > 120 > 120

Risr - - ;04

pr(tt) [GeV] > 400 - -

[AG(L, 1) > 1.0 - -

|AB(j1,2, PRI > 0.4 > 0.4 -

mT, based 7-veto [GeV] > 80

BDT score BDT low > 0.55 BDT_med > 0.4 BDT high> 0.6

Exclusion technique cut-and-count shape-fit in BDT score shape-fit in BDT score

Bin boundaries - [0.4,0.5,0.6,0.7,0.8,1.0] [0.6,0.7,0.8,1.0]
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Wino NLSP Selections

Signal region bC2x_diag bC2x_med bCbv
Preselection high- BRI preselection
Number of (jets, b-tags) (>4,>2) (=4,>2) (>2,=0)
Jet pr [GeV] > (75, 75, 75, 30) > (200, 140, 25, 25) > (120, 80)
b-tagged jet pr [GeV] > (30, 30) > (140, 140) -
Emiss [GeV] > 230 > 230 > 360
Hplss > 13 > 10 > 16
my [GeV] > 180 > 120 > 200
ammy [GeV] > 175 > 300 -
|Ap(jet,, pRiss)|(i = 1) > 0.7 > 0.9 > 2.0
|Ad(jet,, PRI=)|(i = 2) > 0.7 > 0.9 > 0.8
migclustered [GeV) > 50 > 50 [70,100]
Ag(pmiss 0) - - >12
|AG(1 2, 7)| >04
mT, based 7-veto [GeV] > 80 > 80

‘ exclusion technique ‘ cut-and-count cut-and-count cut-and-count
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DM Selections

Signal region DM_low_loose DM_low DM_high
Preselection high- B3 preselection

Number of (jets, b-tags) (>4,>1) (>4,>1) (>4,>1
Jet pr [GeV] > (60, 60, 40, 25) > (120, 85, 65, 25) > (125, 75, 65, 25)
b-tagged jet pr [GeV] - > 60 -
Emss [GeV] > 300 > 320 > 380
mr [GeV] > 120 > 170 > 225
Hpss > 14 > 14 -
ammy [GeV] > 140 > 160 > 190
miggustered [GeV] > 130 > 130
Ap(pRiss, €) > 0.8 >1.2 >1.2
|Ap(jet,, pruiss)| > 14 > 1.0 > 1.0
|AG(r 2, 75| >04

mT, based 7-veto [GeV] > 80

exclusion technique

cut-and-count

cut-and-count

cut-and-count
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REIIE

Signal region tN_high tN.med |tN_diag high|tN_ diag med|tN_diag low bWN bfEN
Observed 8 50 6 115 34 68 70
Total background| 3.8+1.0 |36.3+6.6| 74+1.6 115431 | 30.3+£5.9 | 71+£16 |60.5+6.1
it 2¢ 0.514£0.18 | 12.1£2.9 | 6.51+0.87 | 65.1+£9.4 | 85+23 | 65+£16 |255+55
it 14 0.020 + 0.001 |0.19 & 0.05 - 350489 | 17.5+4.1 - -
t+W/Z 1.86+0.90 | 142455 | 0.234+0.08 | 2.5+1.6 | 0.34+£0.20 | 1.7+ 1.7 |0.35+0.06
Single top 0.134£0.10 | 3.5+1.2 | 0.54+021 | 81+11 | 23+12 1930 | 103 +4.4
Wtjets 0.884+0.24 | 43+1.1 | 0.09+0.08 | 38+19 1.7729  11.414£0.88] 19.6 £4.9
Diboson 0.42+0.16 |2.084+0.70| 0.07+0.02 | 0.69707 | 0.077022 [0.89+0.28|2.72 4 0.99
Z+jets - - - - - - 1.9+18
tt 2¢ NF 1.01+0.15 [0.96+0.13| 1.05+0.06 | 1.16+0.16 | 0.85+0.10 | 1.04 + 0.07 -

tt 1¢ NF 0.97 +0.08 |1.05 + 0.09 - 1.16 £0.28 | 0.85+0.10 |1.04 +0.07|0.73 £ 0.11
tt + W/Z NF 1.11+£0.35 [1.134+0.32 - - - - -
Single top NF 0.64£0.37 |1.19£0.37 - - - - -
W+jets NF 0.82+0.17 |0.85+0.18 - - - - 1.19 +0.26
po (o) 0.05 (1.6) | 0.07 (1.4) 0.5 (0) 0.5 (0) | 0.33(0.46) | 0.5(0) |0.17 (0.95)
NJimit L exp. 5.8 19 6.1 58 19 33 21
Nlimit 1 obs. 10 31 7.2 58 17 31 28
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Signal region DM_high DM_low |DM_low_loose|bC2x diag | bC2x med bCbv bCsoft_diag|bCsoft med|bCsoft high
Observed 5 13 65 22 4 25 33 19 2
Total background | 7.4+2.1 | 13.84+3.6 | 48.3+8.2 21.34+5.0| 58+1.6 [251+38| 247+£3.1 | 13.7+2.1 1.8+£0.3
tt 20 0.82+0.27|2.21 £0.58| 16.0£5.7 64+24 |1.36£0.49(1.25+0.65| 10.3+2.4 4.9+1.5 | 0.36 £0.15
1 0.0+0.0 |0.0740.03 - 0.28£0.18| 0.0470:8% - - - -
tt+W/Z 4.0+£20 | 6.7£3.2 14.3£5.9 7.8+3.3 |0.71£0.38/0.58+0.16| 0.14 £ 0.06 | 0.44 £+ 0.10| 0.05 £ 0.02
Single top 0.33+0.16(0.65+0.57| 34+1.3 55+24 | 3.0+1.5 |0.60+£0.54| 3.5+15 1.6+0.5 | 0.234+0.11
Wjets 1.64+053| 32+£1.3 11.0+£2.8 |1.22+0.35]0.54 £0.14| 16.5 £ 3.1 8.0+2.0 6.44+20 | 1.06+0.24
Diboson 0.66 +0.210.98+0.33| 3.6+1.3 [0.23+0.08{0.07+0.04| 6.14+2.0 | 2.21+0.93 |0.31 +0.16| 0.04 +0.01
Z+jets - - - - - - 0.60 £ 0.55 | 0.17+0.16 | 0.04 £0.04
tt 2 NF 1.19+0.13|1.06 £ 0.12| 1.13+0.21 |1.28+0.17|1.58 £0.22|0.78 £ 0.28| 0.73 £ 0.11 | 0.92+0.07 | 0.93 +0.16
tt 14 NF 1.08£0.14{0.954+0.04| 1.134+0.21 |0.96 £0.08{0.754+0.15|0.78 £0.28| 0.73 £0.11 | 0.92 £ 0.07 | 0.93 £ 0.16
tt+ W/Z NF 0.984+0.38/1.06 +0.38| 1.10£0.32 |1.18 £0.39]0.95 & 0.52 - - - -
Single top NF 0.94+0.37|1.05£0.35| 1.224+0.27 |1.594+0.45|1.17 £0.37 - - 0.474+0.14| 0.37+0.15
Wjets NF 1.08 +0.21(1.04 £0.18| 0.93+0.10 [0.80+0.24|1.11 £0.25{1.07 £ 0.09| 1.194+0.26 | 1.354+0.24| 1.11 +0.19
po (o) 0.5 (-) 0.5 () 0.07 (1.5) |0.45 (0.11) | 0.5 (-) 0.5(-) | 0.25(0.68) | 0.12 (1.17) | 0.44 (0.16)
Nlimit o exp. 7.2 11 23 14 6.4 13 13 9.6 4.1
Nlimit (1 obs. 5.7 10 37 14 5.2 13 20 14 4.3
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