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introduction

+ Universal Extra Dimensions (UED)
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+ Production : g191, g1q1, q1q1 dominant ! 720GeV
+ Decay : cascade decays (SUSY & [A] L) 1
e.g, g1 —jj + Erm '
iss lSS1
/ +J] + E7™, i +JJ +E7" Solid : dominant A o
#ﬁfﬁ/%/lz Dotted : rare 700GeV i~ A
One lepton + jets + E7™ss “l-!;f,
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Data and Monte Carlo

UED process q

F Data
B [=2.04fb!(201183H22H~8H22H)
B Trigger : leading jet > 75 GeV

E,™iss > 45 GeV
. tt process
F Signal samples g , b
B Full Simulation (Herwig++) .
® 1/R=300- 850 GeV Wt q
m AR=2-40(dM/M=5-25%) t 5 q
g t
F Background samples ) L pu
B W+jets (Alpgen/limmy) [3.2 X 10% pb] W+jets process w 7
Z+jets (Alpgen/limmy) [3.1 X 103 pb] g

P
P ott (McAtNIo) [1.6 X 102 pb]
B QCD (Pythia) [1.1X 10 pb]
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FRMTEEL (ISR-jet D F) )

ISR (initial state radiation)

ISR jet (X, ERFIFDEEICIELCTRELLES,
IRIILEF—BEFERFAICELY., s LRI
@ ISR jet N back-to-back [CIHH &SN
#fEIRLT-128! TIX. Decay process Mo D jet [
soft Z51=8. ISR jet |& leading jet IZ75 5,

Jet(highP,)
% PR Jet(lowP.)
Z T
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| gl_ r//]q/l ‘éJet(lowPT)
T q 7
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BEFT %2 (soft lepton)
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Selection criteria

Selection criteria

1. ETmiss > 130 GeV HT [:':#5-7%)0)(3:[&(& Ieading jet (|SR)
2. pretist> 130 GeV " H; (& Emiss ITLMEIZHES(1 [:5&’j<)
3. NLep ==1(10GeV <p;<50GeV) T T ey
G>J B |:| SM Total 7
4. Njet_3 (pr>30GeV) 2 102} After cut 5 I ISR
5. M, > 100 GeV : e
6. E™ss/H.>0.4 ok G bt ;
7. (pettst ETm‘SS) > (200 GeV, 200 GeV) f i SR ‘
MT — \/2 'E;?iss 'p;epmn * (l_COS ¢plepton_Emiss) 15_ T T T .
ler |+ Z|p7| 107~ —04 06 08 1 12
selected jets selegEggr!ge&Egns Er/Hy
z L SR w0 B Leading jet & E;™ DY
?} %P UED(1/R 300GeV) [‘ o Fa5R<LTLKIFEE . S/N
% % J-w0 ¥ Leading jet & ETmiss 7
- e symmetric [ZHYET 5
l III I-.1 == - 500 P
_i S [ElX
200 300 200 500 %o 200 300 400 500 § E,M5 > 200 GeV

E™5 [ Gev ] EMS [ GeV ] P pTJetlst > 200 GeV
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W,Z+jet and top events normalization

Dominant background [& W+jet, ttbar 1 X2k
MC @ cross section (XA TE D EHHD T, Control region T, data & MC ZFLEEL
T Normalize 9%

Control region

Mr A » #Lepton=1 In addition
b E,Miss>130GeV » » ttbar :b-jet tag
Signal region » leading jet p;>130GeV » Wtjet :b-veto
100 GeY » 40GeV<M,<80GeV
80 GeV I Control region NCR — 4 NCR L B NCR -2 ) Control region @)
40 GeV data top* " top wiVw MC 0)4&>I\§ﬂj€_f€§&1gb
> WV AN BN | T gata LA D2
§ : ' j_:]._Q\r : W ' | IEQ ( Normalization factor
e LW O vz 2 R B e Electron channel
g|iv = ”’ =5 ttbar :1.36%0.09
2 " ’ W-+jet : 0.97%0.05
S I 1
E S o _|_I_L | | Muon channel
| 2 1;‘2:_ 444444444444444 + ..................................... m— T ] 1;;:_ 444444444444444 T = BT . 1 ttbar :1.2820.10
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Distributions (electron, muon)

The yellow bands mean the systematic uncertainties from the data driven

After cut 2

[ number of electrons and muons | 3. Nler =1 electron and muon pT 13, (10 GeV < p;*P < 50 GeV )
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Distributions (jets)

After cut 3 |

electron channel ‘

’ muon channel
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Distributions (E;™ss, M)

1. E;miss > 130 GeV
. . T
After cut 3 Emiss Jetlet & mice M; | 5. M;>100 GeV
7. (pyetist, E.Miss) > (200 GeV, 200 GeV)
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Cutflow

electron channel

Background J AR=10 | AR=40

LepNo=1 9034 123(23(3) il30 11713(5)(?; 112(1)(2) 83.6+8.7 149+10 1518
JetNo=>3 2003 12288 ii;é iléi(s) iggg 19.24+42 1058 116x7
>10|\(/|)£eV 106 -I_}gg igi iig izg 45+2.0 27.81+4.3 39.6X4.0
Mf(-)r/:” 53 iiz ig ii; iii 45+2.0 26.81+x4.3 34.6x3.7
muon channel
LepNo=1 12587 112613(2)?) izzli 11;2(5)3 ilzsg 160£x£12 224412 210%*9
JetNo=>3 2816 ;g;g ii? ilégg 112(7)(1) 34256 17511 1578
>1(;\(/|)£ev 162 i};g ig(l) igi ilgg 7.2%x25 61.4+6.5 63.0x£5.0
ME(')I'/ZI;IT 103 iié ig iilzl iii 7.2+x25 584+6.3 60.1+4.9

Only statistics uncertainty
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Signal region

B Data & Background [ #(5T D LB A T consistent
B Signal region [ZFR>T=A RN MEZE LN T., UED 22 D exclusion upper limit Z test
hypothesis Z AL\ THIET 95

‘ electron channel ‘ ‘ muon channel ‘

- 1 77— - 10—
> >

8 ATLAS Work in Progress J L dt=2.04 fb",\Ns = 7TeV 8 ATLAS Work in Progress J. L dt=2.04 fb",\s = 7TeV

o —e— Data 2011 o —e— Data 2011

2 ------ UED(1/R=600GeV,AR=10) 2 ------ UED(1/R=600GeV,AR=10)
82 102 —— SM Total 8 10? —— SM Total

o 3 Qcp ] [ Qcp

> O W.z+et 3 O W.Z+jet

- — e - ] top

1 other | ™ other

(@] Q

= S I B e —
E P

g E bt N

100 260 3(.)0 4(.)0 5(.)0 _ 600 ) 600
Emlss [GeV] Emlss [GeV]
Total Total
(e[D) W,Z+jet (8D W,Z+jet
-H . BG | &
Jetlst E miss 15 8 21 4 Jetlst E miss 16 0 11 9 37 4
>ZOOGeV +4.3 +0 +20 +38 +51 >ZOOGeV +2.7 +O +1.8 +20 +7.5
UED at 1/R = 600 GeV, AR =10 UED at 1/R = 600 GeV, AR =10
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Systematic uncertainties

Background Signal ( 1/R =600 GeV, AR=10)
I T N T
Normalization factor Wijet : +17% Energy scale <1%

(including the JES and theory
uncertainty)

ttbar : £16% electron Energy Resolution <1%

Momentum scale <1%

B Normalization factor @) systematic muon Mo mentiniREsolution <1%
E‘ JES 4> MC samp!e ﬁ%if:% Efficiency <1%
=D CREt SR 0)'(/\'/I~;z510)ra:t|o . Energy Scale -15% / +13%
D ZE{L=% uncertainty ELTEHE jet oy Resolution 1o,

B Signal M systematic [X. &RAF i —

— L |-’ ISR -32% / +17%

B ISR [& Pythia M Q2 parameter & Hneery PDF =ed
0.25-4 fEL=FD BiLEZE G ST ==L v
uncertainty L CTEtE Luminosity +3%

F PDF & Pythia @ PDF sample &%

AZ1=-FFNDZEIL=% uncertainty &L
T&tL
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Exclusion limit (C.L. 95%)

o R R
‘é ATLAS%Workin Prégress o | Ldt=2.0410" Vs =7Tev
AR E 5 | | A% Theoretical |
i : 1/R <630 Gev | Expected -
i ==@== Observed 7
i : ; [ +1o Expected 1
102 o S % .f 126 EXpeCted" _g
10.2_ TSRS SOOI AR
1
Pt IS I P P N S
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M(KKphoton) [GeV]
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LR T m
- e
O
lllll
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T

T
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o ATLAS Work in Pr(?gress J.Ldt=2.(j4 fb?, Vs = 7Tev
2 Lo 5 ! | P2 Theoretical
o 1/R<660Gev & Expecied
i ; ==@== Observed
s | [ +1o Expected
102 ............ {'"’Z‘ / iZQ Expected” :
10E
1E
PP A S SR VI VU
300 400 500 600 700 800

M(KKphoton) [GeV]
E[n] = us + b (s : signal, b: background)
B CLIS%DuDMEZRDHT, X9 5
cross section [ZZ

B Theory @ cross section EYH/NSLMEE (X
exclusion

L=2.0fb! DT—RZFRWT
1/R < 630 GeV (at AR = 5)
1/R < 670 GeV (at AR = 40)
@ UED &% % 95% C.L. T exclude L7=,
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Discovery Potential

LHC (&, SEDEBETEDILZ/OTa =411 [CEETEFE
L =4 fb 1K 20fb! (20124F) [ZH (T3 UED HiF D discovery £LLIE exclusion D B @EL

4 fb!

x :
D e e e R 5

10

300 400 500 600

700 800
1/R [GeV]

SEDT—HT
¢ Discovery : 1/R ~ 700 GeV
4 Exclude : 1/R ~ 800 GeV

Significance

AR

20 b

Significance

10

600 700 800
1/R [GeV]

300 400 500

REDT—5T
¢ Discovery : 1/R ~ 800 GeV
% Exclude : 1/R ~ 900 GeV
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Conclusion

e NI/ TaL=21fb1%
e 1/R<630GeV (at AR =

T.UED I&&! % exclude L7-

e SHEMNT—AR(L=4fb)ZFF
UED BIFDF R . £ L<IF 1/R ~ 800 GeV DA

IAHTETHD

To do list
e ISRjet DRIMIEEZE

1) matrix element generator & L\’CMC ’CJ:U =

2) ISR 4243 5 selection Z{ERLLT. T

LMT 1/R ~ 700 GeV D1

1LV T UED R FDEFEZTTo1=
5)- 1/R <670 GeV (at AR = 40) D &1z

o g
- i

T exclude

‘L

— 33,

-

| Z &l

195

o FRETZIEAOLT. low pT lepton M performance Z &Y EEHAIZ

MY S

2011 BAYPEEESYFTRE

20115%9/H17H

(BART KX EEHT v/ R)



backup

2011 F HAMBERUFRAR
201159A17H (AKX BT v/ S R)




Object definition

The following object definition is used in this analysis (a la SUSY definition)
https://twiki.cern.ch/twiki/bin/view/AtlasProtected/SusyObjectDefintions

Electrons Muons

B pT>10GeV B Staco muon (loose, comb+tagged muons)
B || <247 B pT>10GeV

B ElectronTight P || <24

B AuthorElectron 1 or 3 B Inner detector truck quality cuts

B Isolation Etcone20/pT<0.10 F Isolation ptcone20 < 1.8GeV

B 4R(e,jet)<0.2 or 4AR(e,jet)>0.4 B AR(mu,jet)<0.2 or AR(mu,jet)>0.4

lets _ Missing transverse energy

B AntiKt4H1Topo(EMJES) B Simplified RefFinal

B pT>30GeV

¥ In[<28 Variable

B AR(ejet) >0.2 B H,:scalar sum of selected jets and leptons
Event veto Hy= Y lpl+ Dlpl

m Jet cleaning (loose) selected jets  selected leptons

» Cosmic veto M; : transverse mass

miss lepton
® LAr hole smart veto M, = \/2, EM . plror (1 cos G )
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Fake lepton (QCD) estimation

E QCD (n%=m*-heavy flavor)Z[H&
background Z R &5

B Data hH\i5 fake lepton, true lepton A3 tight %% selection Z/\A 9 HFEFEZK . tight lepton
[ZENLSH0N fake lepton MEFEN TS EEET S

Z T lepton (fake lepton) ELTLESZEIZLS

loose loose loose
N obs N fake N true LOOSi . .
Aight _ it i B —TELLED tracker Z hit LTLVS lepton ZE 3K
obs fake true T | g h t
tight loose tight loose
Nfake - gfakeNfake ) Ntrue - trueNtrue _ Loose E/\XL/T~ Iepton GDJ—.I 'ﬁs |ept0n u%o)
Aioos }/ }/ i track momentum HVZZLY
» Otigshl = gfake gtrue J;ZZ gfake : QCD ’r/\\\/ |‘75§§ L\AEQZTE$1EE
N ops 1 1[NV Eve 1 Z>€€, Zoup AN e FAULVETHE
v electron muon
T 11% Ecve ~ 22%
A gfake fake
eI7ectron cut flow £~ 77% MUON cutflow — .* "~ g7y
% 10 % IATLAIS Wcl)rk in ;:'I’OQI'(I%SS JLdl:ZIOMb’:’EﬂTeVI % g 10 ? ATLAS Work in Progress JLdl:ZIOMb’:’E:?TeVI %
Signal region g 10 R g 10 R
s 10° é_ —e— tight _é e 10° é_ —e— tight _é
100 GeV s U 7 g 0 :
10% = —e— medium not tight 2 1045_ o —e— medium not tight
80 GeV 10°F 10°F e
102;— e 102;— ——
40 GeV CR | 10 ;_ e — 10 ;- -é
)_ o " i d']gly[ f 106@//\4{50 lgi s {l‘) 200)G 250, s " = 1;‘,’ Gg,{v/' 12022,, 1066/@{50 lg% )p{i};j 200)G 250 Gg
40 GeV 130 GeV E,miss N o
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ISR jet tag (proposal)

1. ISR candidate for the following condition 2. Selected jet satisfy

B ISR jets are harder than other jets F ISR jets must not be central
max(pTl.,ij)> , n7,|>1.0
min(pTi’ij)

F ISR jets must not be close to the others
B ISR jets are separated from others

n=1,]> 0.5

7L—UA>15 _
F These other jets must not be

reasonably close to each other

m. nm, < p+
MaX ! y J 1— - miss
[%Ti %Tj] ka “ o = mm(pTi’ET )

>15 miss
min nV m; max(pTi,ET )
Pr;’ / Pr, F These other jets (FSR jets) must not be

somewhat central

B ISR jets are distinguished by its m; /pr;

MA<2
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