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GATLAS Overview

1% EXPERIMENT

ATLAS: Many searches, various final states, numerous models - limits around 1 TeV

Here: Focus on three recent searches, spanning range of § and g analyses
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<<O\ Inclusive search:
1/2 leptons + jets + EMiss

LSP mass

Compressed spectra:
Mono-y + EMmiss

Non-degenerate squarks: Squark / Gluino mass
Scalar charm
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CATLAS 1/2 ¢ + jets + EX5 Signals

12 EXPERIMENT

@ arXiv: 1501.03555 [hep-ex], submitted to
JHEP
@ Many models targeted
e Gluino (&) and squark (§) production
o Decays via charginos ()"(it) and sleptons

() — leptons in final state

@ Four regions, 1 & 2 leptons (decay chain q
length), soft and hard (mass splittings) D w
. iss . l ~
o Soft: EY™* trigger, p7 < 25GeV q ,,,,./{ - 0
o Hard: Combined ¢+ Er‘rmSS( +Jet) -7 X1
triggers ~ ﬁ
) 0
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S ATLAS 1/2 { + jets + E%liss1 Mega jets ' OXFORD

2 EXPERIMENT

o Discrimination from Njets, ET %, mT,
meg, topological information

© mr = \/2p} ERi== (1 — cos|AG(Z, pi=)])

o Miet
@ megr = EX° + >

s
i=1

oi (+ 305
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2 EXPERIMENT

o Discrimination from Njets, ET %, mT,
meg, topological information

© mr = \/2p} ERi== (1 — cos|AG(Z, pi=)])

. Njets
® megr = Ex° +
i=1

oi (+ 305

@ Split event into two ‘mega jets'

o Exploit symmetry to approximate rest
frame - 'R-frame’: 'Razor variables’
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ATLAS 1/2 ¢ + jets + EP™*, Mega jets

2 EXPERIMENT

. . . miss e — —— —— —— 3
° Dlscrlmmatlop frc_>m Njets,. ET"™, mr, E EATLAS‘ 4o E
meg, topological information 8 [ EeTev.2om  HE swmsuon ]
_ ¢ iss P iss = 10° -2 2L ee/pp b-veto [ 7op Quarks -
o mr = \/2p{ R (1 - coslag(Z pyi*o)]) 2 B e :
Njets N a [ [ Fake Leptons ]
_ pmiss jet £ 2 B o
@ megr = ETVS + pri (+2Xpr) 10° g ibosons
i=1 i=1 i IR G 2-step, m(@ K/ 10 K)=

@ Split event into two ‘mega jets’ (825, 465, 265, 105) Gev

10

N |

Data / SM
\\\\’_‘\\\\
L)
L,
L 3

¢ ) E
800 400 600 800 1000 1200
M, [Ge

R

o Mi = /(e + jo,6)2 — (L +jo.0)?

@ Exploit symmetry to approximate rest E: Energy in R-frame
frame - ‘R-frame’: 'Razor variables’ L: Longitudinal momentum
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GATLAS  1/20 4 jets + Ef™™, Strategy

12 EXPERIMENT

SM backgrounds controlled with semi data-driven estimate

3-jet CRIVRISR

< R S , —
3 300:_ ATLAS E
m C .
E 50 . SR (binned) SR (single-bin) _]
C IS (E?iss/meff >0.3) [(m_ >1400 GeV,]
200 = EF®*/mg, >0.3)
150 -
C CR j .
100 VR E7 =
50l e > 800 GeV 3
E | Multijet control region (nom cut) .
O_....{....I......%ﬁ.l....l....l...._
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1/2 ¢ + jets ‘ OXFORD

g - quagWWICK, x = Am(¢ Kam@G i) = 172
—

='1000 - T T T
8 Observed limit (+10,,.5) ATLAS
~, 900 = Expected limit (+10,,,) Combination
® a0 = Hard 1-lepton obs./exp. s=8 Tev, 20 fb*
@ Interpret results in a —— Soft -epton obsexp
variety of models 700 PRD 86 (2012) 092002 _-*
—_— 600 Al imits at 95% CL - e

o Here: g&,& — qqWx3 o0

400
300
200

100

P
1400
m(g) [GeV]

PR " P - P
600 1000 1200

@ Soft lepton regions contribute to improved
sensitivity in compressed regions

@ Significant improvement over 2011 results
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CATLAS Monophoton, Overview OXFORD

1% EXPERIMENT

@ arXiv: 1411.1559 [hep-ex],
PRD 91, 012008 (2015)

o Compressed spectra (g and
%0 close in mass) = soft
decay products, low Ef"**
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1% EXPERIMENT

o arXiv: 1411.1559 [hep-ex],
PRD 91, 012008 (2015)

o Compressed spectra (§ and
%2 close in mass) = soft
decay products, low EF"*

@ ISR photon boosts system
= higher E{"*°
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L ATLAS Monophoton, Overview

1% EXPERIMENT

E EATLAé T T T T Da‘a T T ;
i [ 20315 V5= ¥+2(-w) 1
8 103 = Ldt=20.3fb" Vs=8TeV VW(- ) ?
:‘ B W/Z+ijet,top,diboson 3
0 5 . y+Z(-1) B
E 1005 et
g | ///// uncertainty
w
o arXiv: 1411.1559 [hep-ex], 2 . ;
< 155 ,
PRD 91, 012008 (2015) g 1 " y 7
s O05F ¥ *
= 8 3 7
o Compressed spectra (§ and 150 200 250 300 350 400 450 500 550
- X o
%2 close in mass) = soft ET™ [GeV]

decay products, low EXiss .
y P T @ Veto leptons and > 1 jet

@ Background W~ (15%) and Z~ (70%)
normalized in lepton CRs

@ ISR photon boosts system
= higher E{"*°
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nophoton, Results OXFORD

ATLAS Vs=8TeV, [Ldt=203 " =

50— ——— T ——— e — =

3 450 a0 Tl 116 ‘ 3 g

1<) E 2= Observedlimit (+ 10,,) 13

Process Event yield EﬁK 40? L N\~ Expectedlimit (£ 10,) 3 8

Z(=w)+v 389 £ 36 + 10 & 3 EE

W(— tv)+v 825+53+3.4 30F ]

W/Z + jet, tt, diboson 83+2+28 25 E 218 92 E g

Z(— ) + 20+02+0.6 E EM

7+ jet 0.4433 20E EX

Total background 557 + 36 + 27 15 4948

Data 521 10E 754 493 396 \ 275 38

E o~ Je

Systematic uncertainties ~ 15% se e rs ﬁ S -

o CR statistics (6%) 100 150 200 250 300 2
mg [GeV]

e e — v mis-ID (5%)
@ Best exclusion along ‘diagonal’

@ Also sets limits for DM and more general
models
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Scalar charm, Overview

EXPERIMENT

arXiv: 1405.7876, JHEP09(2014)176

g production; G- q X°

— 8 degenerate 's

= FT T T T T T T T T T T [ e g
& 700 —ATLAS Observed limit (+153057) |
i E ILdt: 2031 Vs=8 Tev 2222 Expected it (£1.0,) ]
600 — ' Observed limit (4.7 b, 7 TeVi—|
[ Oleptons, 2-6jets . ..o Expected limit (4.7 o, 7 Tev) 7
500 —
400 . *

300

200

— Lnon-degen.q |

100 Lok
) , : : I8
P A ararari . ) 1 I S AP AP | 1 P

200 300 400 500 600 700 800 900 1000 1100
m; [GeV]

Inclusive § searches weaker if only one light §: o/8

In MSSM squarks can mix
o Weak flavour physics constraints on £ — & mixing

Charm jet tagging gives improved sensitivity to ¢

o First dedicated search for scalar charm quark
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OXFORD

arXiv: 1405.7876, JHEP09(2014)176

g production; G- q X°

100

S R R R R R AR RERE=
) C : no — :
8 700 FATLAS oo imie1o12) | arXiv: 1501.01325 [hep-ex],
= C . - ===~ Expected limit (£10,,,) ] s
600 ;J’Ldt:203fb. Vs=8 Tev - Observed limit (4.7 b, 7 Tevi] accepted by PRL (thIS morn-
r Oleptons,2-6jets 7 aeee. Expected limit (4.7 fb™, 7 Tev) ] in |)
500 = &
00 - E Simplified model & — cx?
E [ 7 1
0 = ¢
F R E p
200 i N - = 0
] c- X1

\";*
|

P i e I ) I P e s A I SN | 0 I P b
200 300 400 500 600 700 800 900 1000 1100
m; [GeV] p

@ Inclusive § searches weaker if only one light §: o/8

@ In MSSM squarks can mix © 2 high-pr c-jets
o Weak flavour physics constraints on £ — & mixing o High Emiss

@ Charm jet tagging gives improved sensitivity to ¢ @ No leptons

o First dedicated search for scalar charm quark
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CLATLAS Scalar charm, Charm tagging OXFORD

1L EXPERIMENT

Primary VTX

2ndary VTX

o JetFitterCharm - impact parameter and secondary vertex
@ c-jets occupy middle ground between b-jets and light-jets

@ Image from here
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ATLAS Scalar charm, Charm tagging Il

1L EXPERIMENT

2-variable cut on P, Py, Piight, ATL-PHYS-PUB-2015-001, more information

ATLAS Preliminary

log(P,/F;)

tt simulation
Vs=8TeV
Pt > 20 GeV
[n <25
JetFitterCharm

Jet Flavor
[ )
M
I light
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Efficiency

T T T T T
£ ATLAS Preliminary —— bjets
 simulation, {5=8 TeV —— cjets
—e— light-flavor jets

0.05;
opzoec f ;
100 200 300 400 500 600 700 800
pet
€. ~ 0.15
€p ~ 0.12

€light ~ 0.008
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< e calar charm, Results ' OXFORD
10? —
ATLAS —-mg 5 = 400,200 GeV e Data
V5=8TeV,203fb " - = 550, 50 GeV \ZIZ+Jets
CIW + jets
Top
\:lother

Events / 25 GeV

300 400 500
mer [GeV]

o Kinematic selection (mcr and mcc)
© mZy(j1, o) = [Era + Er2)? — [p1.1 — Pr.2)?

° Ep =/p% + m?

° mrél%x — mZ(E)*mZ(i[lj)
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(ATLAS Scalar charm, Results OXFORD

2 3 =~ ~ >0 H -~
> 10 T AS e = 400, 200 GeV ® Data 500 Direct ¢¢*, ¢—cx] , single ¢ state
o V5 =8TeV,203fb ! = = 550, 50 GeV \Zldﬂets — T T T T T ]
o W +jets > = Observed Limit (+1o5:5y) N i
~ Top [0 & ]
Yo \:lOther O, ===~ Expected Limit (£105y ) & i
9 . 400|- N ]
2 = 400 [ /g— OL +2-6 Jets oy 1
9] g ; .
> = Monojet . 1
(I 1
300 Vs =8TeV,20.3fb !« ]
ATLAS ]
10! ]
3 1.5 .
510 1
go05 1
0% 300 400 500 ]
mer [GeV] 1
o Kinematic selection (mcr and mcc) o J J J ]
T 2 2 0 00 200 300 400 500 600
® mgrlisf2) = [Era+ Er2]” —[pr.1 — pr.2]
m; [GeV]
o Ep =./pf +m?
N . . .
o pmax _ MO o~ 109 GeV_ |m;3roNvement in exclusion
CT m(&) over inclusive §/g (grey)
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ATLAS Summary OXFORD

EXPERIMENT

Run I:
@ Diverse and comprehensive range of SUSY searches for squarks and gluinos
o ‘Gaps’ left by more general searches systematically filled
o Here: 1/2 0 + jets + Elf“‘ss, monophoton, scalar charm
Run 11
@ Preparation in earnest, big increase in production cross-sections at 13 TeV

@ First results will be for inclusive searches

o Less sensitive to larger systematics of early data
o Probing highest masses = biggest cross-section boost = fastest gains

o Let's hope for a discovery this time next year!
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1% EXPERIMENT

BONUS
SLIDES
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ATLAS ATLAS SUSY ‘) OXFORD

EXPERIMENT

Full details at ATLAS SUSY public results page

ATLAS SUSY Searches* - 95% CL Lower Limits ATLAS Preliminary

Status: Feb 2015 Vs=7,8TeV
liss - PR
Model &I,y Jets EN™ [Lanm™) Mass limit Reference
T
MSUGRA/CMSSM 0 2:6jets Yes 203 (33 1.7 Tev. 1405.7875
i, qw,y’,’ 0 26jets  Yes 203 |[@ 850 GeV. 14057875
2 N,y, (compressed) 1y Otjet  Yes 203 |7 250 GeV. 14111559
£ 0 26jets  Yos 203 |& 1.33TeV. 14057875
5 ‘HM‘ W, x‘ Tep — GBjels  Yes 20 |& 12TeV 1501.03555
3 Foqq(Ee/ by m)T) 2ep 0-3jets - 20 |& 1.32TeV 1501.03555
o ISB ( NLSP) 127+01¢ O-2jets  Yes 203 |[& 1.6 TeV 1407.0603
S GGM (bino NLSP) 2y - Yes 203 |& 1.28 TeV m(it)>50 GeV ATLAS-CONF-2014-001
3 GGM (wino NLSP) Tep+y - Yes 48 | 619 GeV. m(it)>50 GeV ATLAS-CONF-2012-144
£ GGM (higgsino-bino NLSP) v 1h Yes 48 | 900 GeV' m(i})>220 GeV 1211.1167
GGM (higgsino NLSP) 2eu@ 03jels Yes 58 |EEEs0 GeV] mINLSP)>200GeV ATLAS-GONF2012-152
Gravitino LSP 0 mono-jet  Yes 203 F'? scale 865 GeV m(G)>1.8x 107 eV, m(g)=m(g)=1.5TeV 1502.01518
e Eobbt) 0 3b Yes 201 |& 1.25TeV miF!)<400 GeV 1407.0600
88 | 0 T0jets Yes 203 |& 11 Tev. (i) <350 Gev 1308.1841
S & gt Oten 36 Yes 201 |& 1.34 TeV mii})<400 Gev 1407.0600
LR i Oleu  3h  Yes 201 |& 13TeV. m(i)<300Gev 1407.0600
@ bbb~ 0 20 Yes 201 |G 100-620 GeV m(h]\QDGc\/ 1308.2631
=9 l).lu by— 2eu(SS)  03b Yes 203 |h 275-440 GeV m(r“y 1404.2500
S8 [ 12en  12b  Yes 47 | ii0A6TGEV 230-460 GeV. 2m(i?), m(E})-55 Gev 12002102, 1407.0583
88 i it or i} 2eu  O02jels  Yes 203 [f  90-191Gev 215:530 GeV/ Gev 1403.4853, 1412.4742
&8 7, ﬂm Olen  12b  Yes 20 |a 210-640 GeV. Gev 1407.0583,1406.1122
'!.’,§ 0  monodetictag Yes 203 |y 90-240 GeV m(i)-m(¥)<85 GeV 1407.0608
T‘q% 2e,u(2) 1b Yes 203 |@ 150-580 GeV m(E!)>150 GeV 1403 5222
X 3en@  1b Yes 203 |i 290-600 GeV. m(i)<200Gev 14035222
Other Scalar charm, 2—ct] 0 2c  Yes 203 |z 490 GeV | m(i)<200 GeV 1501.01325
V5=7TeV V5=8TeV 10-! 1
full data full data Mass scale [TeV]

its on new states or phenomena is shown. All limits quoted are observed minus 1o theoretical signal cross section uncertainty.

*Only a selection of the available mass
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ATLAS ATLAS SUSY ‘) OXFORD

EXPERIMENT

Full details at ATLAS SUSY public results page

1/2 £ + jets + E**, monophoton, scalar charm

ATLAS SUSY Searches* - 95% CL Lower Limits ATLAS Preliminary

Status: Feb 2015 Vs=7,8TeV
Model &I,y Jets EN™ [Lanm™) Mass limit Reference
T
MSUGRA/CMSSM 0 2:6jets Yes 203 (33 1.7TeV  m(g)=miz) 1405.7875
3, g0 0 26jets  Yes 203 |@ 850 GeV m(P1)=0 GeV, m{1* gen. §)=m(2" ger 1405.7875
@ [av.aoar) Ty 0Tl Yes 208 |4 250 GeV. (@i = mic) TAT1559 ]
S Eiogh 0 Gjels_Yes 203 | % 133 TeV m7)-0GeV 74057875
E ,;Hw;fw,,,wxi',' Ten 36jets  Yes 20 |% 12TeV m(¥1)<300 GeV, m(¥*)=0.5(m(¥])+m(z) 150103555
8 Eoqg(et/ty/mFy 2ep  0Bjets - 20 |& 1.32TeV. m(E})=0GeV 1501.03555
2 GMSB ({ NLSP) 1-271+0-1¢ 0-2jets Yes 20.3 z 1.6TeV tang >20 1407.0603
‘B GGM (bino NLSP) 2y - Yes 203 |& 1.28 TeV m(i1)>50 GeV' ATLAS-CONF-2014-001
?:) GGM (wino NLSP) Tepu+y - Yes 48 & 619 GeV' m(¥})>50 GeV ATLAS-CONF-2012-144
£ GGM (higgsino-bino NLSP) 4 1h Yes 48 | 900 GeV' m(i})>220 GeV 1211.1167
GGM (higgsino NLSP) 2ep(@) 03jets Yes 58 |EEGo0GEV] m(NLSP)>200 GeV ATLAS-CONF-2012-152
Gravitino LSP 0 mono-jet  Yes 203 F'? scale 865 GeV m(G)>1.8x 107 eV, m(g)=m(g)=1.5TeV 1502.01518
s ﬁrmv‘ 0 3b Yes  20.1 i 1.25TeV. m(!)<400 GeV 1407.0600
38 0 710jets Yes 203 | 1.1 Tev () <350Gev. 1308.1841
5 & 0lepn 3b  Yes 201 |& 134 TeV m(i4)<400 GeV 1407.0600
@ke Otes 36 Yes 201 |& 13TeV m(¥})<300 Gev 1407.0800
wc 0 2b Yes 20.1 by 100-620 GeV' m[Y\]\QDGc\/ 1308.2631
=S 2eu(SS) 03b Yes 203 |b 275-440 GeV m(E) 1404.2500
g ‘g bt t2ep  12b  Yes 47 |7 [A0H67IGEV 230-460 GeV. 2m(i?), m(E})-55 Gev 12002102, 1407.0583
88 i it or i} 2equ  O02jels  Yes 203 | 90-191GeV 215:530 GeV/ Gev 1403.4853, 1412.4742
&8 i ﬂm Olen  12b  Yes 20 |a 210-640 GeV. Gev 1407.0583,1406.1122
83 [~ 0 monojevctag Yes 203 |@ 90-240 GeV m(7)m(i}) <85 GeV 1407.0608
15 iiii (natural GMSB) 2e.u(2) 1b Yes 203 |@ 150-580 GeV m(¥})>150 GeV 14035222
i, i +2 3en@  1b Yes 203 |i 290-600 GeV. m(i)<200Gev 1403.5222
Other [Scaler charm, e} 0 3¢ Yes 203 _|B 490 GV I <200 GeV 7501 07825
V5=7TeV V5=8TeV -1
full data full data 10 1 Mass scale [TeV]

*Only a selecti its on new states or phenomena is shown. All limits quoted are observed minus 1o theoretical signal cross section uncertainty.

ion of the available mass
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LATLAS Squarks and gluinos

SUSY has 12 § - two for each SM quark

Usually treat 3rd generation separately,
i.e. M, 50 My, 0 Mg: q = u,d,s,c

0,,pb]: pp —> SUSY

VS =8TeV

‘Traditional’ squark and gluino
searches: g and first two generation §

Highest cross sections for SUSY
production at a pp machine

Signatures: & — §q — qﬁ(l)q: high R TP
EF*®, jets, (leptons) o

1400 1600
e [GeV]
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UNIVERSITY OF

1/2 ¢ + jets + EX5 Signal models

2 EXPERIMENT

Gluinos at ATLAS
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NIVERSITY OF

T ATLAS 1/2 ¢ + jets + E%niss, Signal regions ' OXFORD

2 EXPERIMENT

More details on public page

Model

Soft
single-lepton [ dimuon

Hard
single-lepton [ dilepton

mSUGRA/CMSSM

bRPV mSUGRA/CMSSM

nGM

NUHMG

SNENENEN

mUED

§gg production, g — teXt

§§ production, § — tEX1

gg production, § — quf((f

Gq production, § — qu((lJ

G production, § — qq(£¢/tv/v)X1

ANENENENEN

qq production, ¢ — q(Zf/fu/l/V)f(?

gg production, § — quZ)NC(f

\
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SATLAS - 1/2 ¢ + jets + EM5, Razor variables

12 EXPERIMENT

R-frame calculation details here

Razor variables:

Mp = \/ (jrE +J2,6)? — (J1L + J2,L)?

Ip=| (71,7 + |72,7]) — PR - (Grr + Jo1)
2

M7

R =
Mp

Will Kalderon, Oxford University Squarks and Gluinos at ATLAS
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ATLAS  1/2 ( + jets + EX Other exclusion & 6xEGRD

2 EXPERIMENT

Full set of exclusion plots on public page; here: §- %9 plane

GG - aqwwitk., x = am( Kyam@x) = 172
T

400

300

%lOOO T ” e L S L
3 = Observed limit (110mew) ATLAS
é‘* 900 [ === Expected limit (+10,,;,) Q _Combination
E P
\E’ 800 [ ==== Hard 1-lepton obs./exp. ,&D"\/ [s=8 TeV, 20 fo*
&
C = Soft 1-lepton obs./exp. ‘\\
700 PRD 86 (2012) 092002
E All limits at 95% CL
600 —
500 -

200

100 e f
5 MR BT S |

400 600 800 1000 1200
m(d) [GeV]
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NIVERSITY OF

Monophoton, Example cutflow ' OXFORD

JZEXPERIMENT

mg = 200 GeV, mgo = 195 GeV; 10,000 events generated; more details on public page

Nominal 9989
Pre-selected:

1. Trigger 8582
2. Good vertex 8574
3. Cleaning cuts 8213
SR Cuts:

1. Exiss> 150 GeV 4131
2. At least one loose photon with pr> 125 GeV(|n| < 2.37) 2645
3. The leading photon is tight with |n| < 1.37 2068
4. The leading photon is isolated 1898
5. Ap(y'eading, Fmiss) 0.4 1887
6. Jet veto: Njey < 1 and A¢(jet, ER™) > 0.4 1219
7. Lepton veto 1188

Squarks and Gluinos at AT


http://arxiv.org/abs/1411.1559
http://www2.physics.ox.ac.uk/research/particle-physics
http://atlas.ch/
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/EXOT-2014-06/
mailto:william.kalderon@cern.ch
http://www2.physics.ox.ac.uk/research/particle-physics
https://indico.cern.ch/event/354651/session/1/contribution/25

Monophoton, Dark Matter limits

Limits for multiple generic higher-dimensional operators

10—
g HEll DAMA/LIBRA, 3c Il CRESSTIl, 20 —#- D9: ATLAS 8TeV g=41190%CH
— H— 1 CoGeNT, 99%CL [l CDMS, 1o =4 -E3- D9: ATLAS 8TeV g=1 90%CL |
S H cDMms, 20 CDMS, low mass_| —a— D8: ATLAS 8TeV g=41190%CL]
48 10 -32| — LUX 2013 90%CL —— Xenon100 BO%CL; - /- D8 ATLAS 8TeV g=1 90“/0CL;
2 [-e- D5: ATLAS 8TeV g=4190%CL ¥ DO: ATLAS 7TeV y(X0)
um’ E |_-© - D5: ATLAS 8TeV g=1 90%CL fj —— D8: ATLAS 7TeV y(x¥) =
g oF D5: ATLAS 7TeV y(X%) ] 4
z 10
>

10-40'

—spm dependent — SIMPLE QO%CL E
1 —PICASSO 90%CL -
— Super-K 90%CL 1

10-44: IceCube W*'W" 90%CL
Ldt=203f" Vs=8Tev E
Lo v vl il I ol il Lol
1 10 10° 10’1 10 10? 10°
m, [GeV] m, [GeV]
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NIVERSITY OF

S ATLAS Scalar charm, Signal regions

Plots and tables on public page

3 35 ATLAS —-m, ;o = 400,200 GeV e Data
V5=8TeV, 2031 - m, gy = 550,50 Gev ETop.
miss o s 1 & 300 Region: CRW %gﬂ:elre‘s
o Use ET"*® trigger, 20.3fb - Bt
o Leading jet pr > 130GeV, 2
Emiss 57150GeV 2, + + * *
o Event Cleaning 1°+ + + + + ;
5
@ Lepton veto o wl ‘
o Leading two jets c-tagged %}g + t 4 ; f i + + # T T T
05 ¢
° Jet 2 pT > 100Gev 0'00 50 100 150 200 250 300‘ 350 400
e mcc > 200GeV Ems [GeV]
@ Three SR: Z + jets ~ 50%

mor > {150, 200,250} GeV W+ jets ~ 25%

tt or single t ~ 25%
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UNIVERSITY OF

S ATLAS Scalar charm, Control regions OXFORD

1L EXPERIMENT

All control regions: c-tag leading two jets, use single-lepton triggers, relax some cuts for
statistics

CRW: Single lepton, 40 GeV < mt < 100 GeV
CRZ: OSSF leptons, |mg; — 90 GeV| < 15 GeV
CRT: One e, one u
CRQCD: Jet smearing method, Admin(pT=s, 3 jets) < 0.4

Will Kalderon, Oxford University Squarks and Gluinos at ATLAS
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Scalar charm, SRs and CRs

Cut | Description Signal regions Control regions
SRs CRZ [ CRT [ CRW

1 |Trigger Episs ‘ Single lepton

2 |Event cleaning Common to all SR and CR

3 |Lepton selection — l 2 SF 08 ‘ 2 DF 08 ‘ L

No further e/ (after overlap removal) with pp > 7(6) GeV for e(u).
4 E%iss > 150 GeV — > 50 GeV > 100 GeV
PRI 4 i Pon — > 100 GeV — —

5 |Leading jet p1 > 130 GeV > 50 GeV > 50 GeV > 130 GeV
6 |Second jet pr > 100 GeV > 50 GeV

7 |c-tagging leading 2 jets (pr > 50 GeV, |n| < 2.5)

8 | Admin (B , 3 jets) > 04 —

9 | Emiss /(Emiss 4 pliets) > 0.25 —

10 |Leading lepton pr — > 70 GeV > 25 GeV > 50 GeV
11 \my — 90 + 15 GeV > 50 GeV —

12 |mp — 40 — 100 GeV
13 |mece > 200 GeV —

14 |mcr > 150, 200, 250 GeV — — > 150 GeV

Squarks and Gluinos at ATLAS
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NIVERSITY OF

CATLAS Scalar charm, Event display

L EXPERIMENT

CATLAS
A EXPERIMENT

Run Number: 207864, Event Number: 19819806
Date: 2012-08-02 00:46:32 CEST
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UNIVERSITY OF

OXFORD

Public

note at ATL-PHYS-PUB-2015-001

2 '} ATLASPreliminary bjets 2 T et ATLAS Preliminary
— tt simulation, vs = 8 TeV . prang o tt simulation, vs = 8 TeV
s Pt > 20 GeV\ ~W” |<25 clets ks clets P> 20 Ger s\nl“' |<25
S L ' ’ Lightjets | § — Lightjets T - . -
= 10 L JetFitterCharm 35 10" L JetFitterCharm
o
© ©
I s

107 107 ¢

10° £ 109 £

10% . . / . . 104 Ll . . \ .

-6 -4 -2 0 2 -4 -2 0 2 4
log(P,/P,) log(P,/Piga)
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harm, Variable

EXPERIMENT

Algorithm Variable Name Description
- 1 category of jet, divisions [GeV]:
) ) Pr 15, 25, 35, 50, 80, 120, 200, 0o
Kinematic
et [n] category of jet, divisions:
0,0.7, 1.5, 25
P3D 106(C1/ Cista) and Tight-jet likelihood value
noyT s matched to the vertex
3 N2t
svi Secondary ve

s
Loy, Secondary vertex flight-length significance

Mehain Tnvariant mass of decay products
S Total vertex flight-length significance
Ny Number of reconstructed vertices with > 2 tracks
nk Number of tracks matched to vertices with > 2 tracks
JetFitter e Number of single-track vertices
L, Transverse displacement of the secondary ve
L2, Transverse displacement of the tertiary
min gy Minimum track rapidity along jet axis
(pers) Mean track rapidity along jet axi
max Qirk Maximum track rapidity along jet axis
SV, JetFitter - Ratio of the vertex track energy sum
v/ e to the jet track energy sum

(variables input from both)

Summary of the variables used by the JetFitterCharm neural network. JetFitterCharm
uses a ‘charm tuned’ variant of the standard JetFitter used by other ATLAS tagging
algorithms. The charm tuned JetFitter also adds the variables ny, L%, and ¢ Note
that ok is the track rapidity computed with respect to the jet axis.

Xy 1
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UNIVERSITY OF

OXFORD

1.2 ATLAS Preliminary 20307 (5=8Tev | ATLAS Preliminary 2030 {s=8TeV

0.0< <25 00<p¥|<25 _|

Scale factor (stat)
| [ scale factor (stat. + syst) ~ Medium JetFitterCharm

0.8;++ +++
0.6 Lt ]

Scale factor (stat)
| [ scale factor (stat. +syst) ~ Medium JetFitterCharm |

: +++++++—}— ! |

=
v
T

c-jet efficiency scale factor
=y
T
b-jet efficinecy scale factor
=
T T

I I I I I I I I I I
50 100 150 200 250 300 05 50 100 150 200 250 300

jet jet
P [GeV] P [GeV]

25

N
o

N
L e e

ATLAS Preliminary 203", (s=8Tev
12<| <25

ATLAS Preliminary 203107 (s=8Tev
Scale factor (stat) 00<|<12
[ scale factor (stat. + syst) ~ Medium JetFitterCharm

Scale factor (stat)
[ scale factor (stat. +syst) ~ Medium JetFitterCharm

Light-jet efficinecy scale factor
N
L B I
Light-jet efficinecy scale factor

_— |
15 —_— 15 —
— [ —

o — e :

i i 1

lf lf’ 7]
L L L L L L L L L L L L L L

100 200 300 400 500 600 700 100 200 300 400 500 600 700

P [GeV] P [GeV]
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ATLAS

1L EXPERIMENT

Scalar charm, results

NIVERSITY OF

Control Regions

Signal Regions, mcr [GeV]

CRT CRZ CRW >150 >200 >250
129+£11 7.3+£08 4547 ||74+£2739+16 1.6+0.7
Top
(124) (7.1) (44) (7.1) (3.7) (1.5)
. 01+£00 474+7 01401} 14+3 7.7+£1.7 43+£1.2
Z+jets
(0.1) (43) (0.1) (13) (7.0) (3.9)
. <0.1 < 0.1 15+9 (|72+£4541+£26 1.9+1.2
W +jets
(<0.1) (<0.1) (16) (7.4) (4.2) (1.9)
Multijets — — - 0.3+0.3 0.2£0.2 0.05£0.05
Others |{0.1+0.1 1.44+0.8 1.3+0.8/{0.5+0.3 0.4+0.3 0.4+0.3
Total 1294+11 56+7 62+7 ||30+6 16+3 8.2+1.9
Data 129 56 62 19 11 4
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UNIVERSITY OF

ATLAS Scalar charm, Combined Exclusion OXFORD

EXPERIMENT

500''"I""I""I""I""l'

S| = Observed Limit (+1535Y) o /}3 ]
O, [ ---- Expected Limit (+105") @c@b \\\\@‘ ]
Eﬁ? 400 o i, —ex) : C1 \! \\\\3 b
o i —cxl:C2 \\\:\\. g:\X (]
300 ° er 150 g oe ° 4 .
T e mer>200 | ) @ Using lowest expected CLg for
e mer>250 9 three mcr regions and

f — cx? c-tagged regions

200} 4 3 _
b 1 @ Observed band: ¢ xsec varied
] down / up
1000 4
07‘ TRy SRR SRR SR S S| M | ‘7
0 100 200 300 400 500 600
m; [GeV]

@ Excludes ¢ from mz = mgo to me = 490 GeV and mgo < 200 GeV

Will Kald niversity 31/13 Squarks and Gluinos at ATLAS


http://arxiv.org/abs/1501.01325
http://www2.physics.ox.ac.uk/research/particle-physics
http://atlas.ch/
mailto:william.kalderon@cern.ch
http://www2.physics.ox.ac.uk/research/particle-physics
https://indico.cern.ch/event/354651/session/1/contribution/25

	Introduction
	1/2 Leptons + jets + Etmiss
	Monophoton
	Scalar charm
	Summary
	Backup
	General
	1/2 Leptons + jets + Etmiss
	Monophoton
	Scalar charm
	Charm tagging


