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introduction

+ Minimal Universal Extra Dimensions (minimal UED)
B R~ TeVIEEICOV/NIMEEINT=Z(MED)REIRTHEE
B 2 TOEEFEBPFITHIET S Kaluza-Klein (KK) FIFHY. & AM/M=20%
DEREIRTIZEWTES *1/R=700 GeV _ 8656ev
£ 3DDNFA—F THEENRED : AR=20 1
m 1/R=32/N\J MERT—IL
» BEERT—ILERDD
BA =AY NFTINGA—4H
» BEEARY FSLDHERE
® mu = Higgs mass (=120 GeV)
+ Production : g191, 9191, 91q:1
+ Decay : cascade decays
B SUSY & tERTHEIR
F AM/M~80%(SUSY), ~5-20%(UED)
P Decay D b H 5 leptons, jets D T
TILFE— - BEIEE/DSLY
P Large ISR jet & E;™ss (KK photon)”

AM

1 7ZO£SeV y
: 1

Cnlid » daminnant

SEHTF + > £ /L : One lepton + jets + Ey™'ss 700eV | 7:,"1.?_5‘" T
Y Z R lepton - jet [ZHE A &2 TAFHTZ ~ht)
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Data and Monte Carlo

F Data UED process q

B 1=4.71fb?! (2011F3H22H~10H30H)
B Trigger: E;™ > 60 GeV
efficiency ~ 100% at E,;™ss > 180 GeV (offline )

F Signal samples

B Herwig++ (Fast Simulation)

B 1/R=300- 850 GeV -

B AR=2-40(dM/M=5-25%) i process b

g t

F Background samples ,
W(=>{v)+jets (Alpgen/limmy) [3.2 X 10 pb] W q
Z(=>¢ €)+jets (Alpgen/limmy) [3.1 X 103 pb] 1 q
tt (leptonic) (Alpgen/Jimmy) [9.0 X 10! pb] g
Singletop  (McAtNIo) [3.7 X 101 pb]
di-boson (Herwig) [2.4 X 10? pb] W+jets process w-
Drell-Yan (Alpgen/Jimmy) [9.6 X 103 pb]
QCD (Data driven)

+ Dominant % background & W+jets & tt
» Wijets, tt : MC TE<{HBIHTESH> MCZ&{EH
» QCD: MC D#ftat A 70V Data Ao 5T
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Selection criteria

ISR-Jet \
e MBRLTULNST=0. AT —FEH
Lepton ENLHBESETRILF—
BEjE /DI
Jet * ISR jet A\ Leading jet [Z7%EY) 409
Jet L
ETmISS MT _ \/2 -E;”.SS .p?pmn ) |-1—COS ¢(p§fpton’Ezlz1iSS )J

2| pr |+ E7™

selected leptons

Meﬁ’: leT|+

selected jets

Selection criteria
1. N, ==1

Lep —

e electron:7 GeV < p; <25GeV
* muon :6GeV<p; <20GeV

2. N.=2 (p;>25GeV)
3. p/etst> 130 GeV

4. E;mss>250 GeV

5. M; > 100 GeV

6. E/Mss /Mg >0.3
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[events /1 GeV]

1pb™]

[events /5 GeV/J- L dt
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MC Simulation, IL dt=47f"

\

[

UED:1/R=7IOOGeV
D Total Background
=@— AR=2
AR=10
-8— AR=40

20 60 80 100

lepton pT [GeV]

s e I e e e e
MC Simulation

Vs=7TeV, UED:1/R=300GeV,AR=2
ISR origin

Decay Productions origin
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Fake lepton (QCD) estimation

I QCDEFED AR (19 m* / heavy flavor / photon conversion ) Z[&l:& A2 T lepton (fake
lepton) &L T identification LTLEIZ&I2K S background #RiEH S

Nloose _ Nloose +Nloose Loose
obs "V fake true —_ s .

At _ i i BE—E LLE®D tracker Z hit LTLYS lepton Z2& 3K
obs 'V fake true T|ght

NI =g N, NI =g, N2 W Loose %/SZ L= lepton OELIZ. lepton LLFHOD

tight

1 o track momentum HYZELD
Noose }/ ng .. . " )
| |- Joe Jone |[Vi] | ac0 4o b BL S HE
1 1 N

2> Sup AN FAUVEE
obs true Eirue - /—>ee, / Uy -~ L o
10° T T T T T - 10° T T T T T -
® ATLAS Work in progress *  Data 2011 (157 TeV) R 2 ATLAS Work in progress *  Data 2011 (157 TeV)
(O] . Standard Model S (O] . Standard Model S
Q 10 JL dt=4.7" [ multijets (data estimate) S Q 10 JL dt=4.7" [ multijets (data estimate) =
- [ W+ets 3 Ny [ W+ets 3
2] " Soft Electron Channel B Z+ets = 2] " Soft Muon Channel B Z+ets =
c 10 N g c 10 - :
o C S g C S
w [ single top s w [ single top s
10° [ Dibosons 8 10° I Dibosons 8

----- UED 1/R=700GeV AR=10 ===== UED 1/R=700GeV AR=10

QCD event

» low E,™ region|Z% LY
e T » High E;Mss cut TQCD

10? T __

]_O2 =1lelectron, 7 GeV <p, <25G
Ef'*°>180GeV

>2jets, P, > 130, 25 GeV

102 =1muon, 6 GeV <p_ <20 GeV.
E'"**>180GeV

>2jets, P, >130, 25 GeV

10

el 2 g

DEHEESEINSKTED

Data / SM
Data / SM
i

200 400 . 600 800 200 400 600 ) 800
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Distributions (p /etist, p,lepist g.miss

Applied cut

e Exact one soft lepton
e JetpT>130, 25 GeV
e E/Ms>180 GeV

Combined soft lepton channel
e electron + muon channel

Uncertainties (Yellow band)
e Jet energy scale

e Jet energy resolution

e QCD

* MC statistics

20113/ 24H

leading jet pT

Events / 20 GeV

Data / SM

10—

ATLAS Work in progress ¢ Data2011 (s=7TeV) N

Standard Model 2

10° J.L dt=4.7f" [ multijets (data estimate) ;1
[ Weers :

10° Soft Lepton channel Combined B Z+ets §
C S

[ single top s

S

[ Dibosons
UED 1/R=700GeV AR=10

= 1lepton, 7(6)GeV< ;" <25(20)
E]"** > 180 GeV
>2jets, p, > 130,25 GeV

200 400 600 1000

800
leading jet P, [GeV]

Lepton pT

Events / 1 GeV

Data / SM

10° T

— T T
ATLAS Work in progress *  Daa2011 ({s=7 Tev)
Standard Model
[ multijets (data estimate)
[ W+jets
Soft Lepton channel Combined B Zets

C

[ single top
10° [ Dibosons
UED 1/R=700GeV AR=10

10° J.L dt=4.7 fo*

Data/MC overflow = 0/0

= 1 lepton, 7(6)GeV< p:‘“ <25(20)!
E[*" > 180 GeV
>2jets, p, > 130,25 GeV

—a bl
o

0R2FBARAYBESFERKRE
(BAERREXREAAE Ly REX v/ R)

T

ETmiss / Meff

10° L |
%) —
< ATLAS Work in progress ¢ Data2011 (s=7 TeV)
d>-> . Standard Model R
w 10 J.L di=4.7f" [ multijets (data estimate) —=f=
[ wHiets :
10° Soft Lepton channel Combined g 7+jets <
[ S
[ single top B
10° [ Dibosons S
----- UED 1/R=700GeV AR=10
102 = 1lepton, 7(6)Gev< p!"” <25(20)
E;'* > 180 GeV
22 jets, P> 130, 25 GeV
10"
= -
® -
< 7
g =
© - .
o 3
0 A . i .
0 0.2 0.4 0.6 0.8 1
miss
ET™ I my,
M,
10° — —
> ) =
) ATLAS Work in progress *  Data2011 (s=7 Tev) -
(0] Standard Model &
< 10° .[L dt=4.71" [ multijets (data estimate) S
@ O WHets !
‘2 10° Soft Lepton channel Combined g 7+jets <
g C1d S
w [ single top B
10° [ Dibosons S
----- UED 1/R=700GeV AR=10
10?2 =1 lepton, 7(6)GeV< pi*’ <25(20)

7" > 180 Gev
22jets, p, > 130,25 GeV

Data / SM




Distributions (E;™* at Signal region)

Signal region @ Data, Background, Signal MDA N> F#hVi5 UED RE! D cross section

upper limit Z3K &%

electron ch. muon ch.
20 T T T T T T T T T T T T T T 20 T T T T T T T T T T T T T T T T T T

> ~  ATLAS Work in progress e Data 2011 (Vs=7 TeV) . > ~  ATLAS Work in progress e Data 2011 (Vs=7 TeV) =
o - Standard Model - Q) - Standard Model R
8 L J-|_ dt=4.7 fo* [ muttijets (data estimate) {5 8 L J-L dt=4.7 " [ multijets (data estimate) 3
- - [ W+ets L - - I WHets L
£ 15— Soft Electron channel B Zjets —= 2 15— Soft Muon channel B Zets =
c - > C - >
o o C -5 o ~ C I+ —15
w - [ single top -5 w - [ single top o E
- [ Dibosons —s - [ Dibosons -8

- mm=a=s UED 1/R=700GeV AR=10 — - m=max UED 1/R=700GeV AR=10 —

10 __ =1 electron, 7 GeV < p, < 25 GeV __ 10 __ =1 muon, 6 GeV < p, < 20 GeV ]

B LLLLLLL . E"™ > 250 GeV ] B E;™ > 250 GeV |

— E E >2jets, p >130,25GeV | I >2jets, p_>130,25GeV _

L SN G i . M; > 100 GeV, E;**/M, >03 L . . M; > 100 GeV, E* /M, >03

5— : . - : ]

~ : ' — |

....... y - il

s s 2T T T T e L T T O B BT T, =]

n (77 R ORISR 74070 (074 0 s 07 Ao A0 A A A A A A9 8 MY VL 4
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s 8 AL 7
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W,Z+jet and Top control region

Dominant background [& W+jet, ttbar 1 N2k
Control region & Signal region TRIEF 71 YRZ&1TLY, W,Z+jets, ttbar, signal &
Normalize 9%

M;
A
Control region
Signal region ) #lepton=1 In addition
100 GeV » 180 GeV < ETmiss < 250 GeV » » ttbar : b—jet tag
80 GeV > jet p;> 130, 25 GeV » W+jet :b-veto
40 GeV » 40 GeV < M, < 80 GeV
180 GeV 250 GeV >ETmiss
% L L UL L B L LN L LN BB L BN %) L I L L L B L L L L I
§ :—¢— j Ldt=4.7 fb™ ATLAS Work in progress - § JLdt — 47 ATLAS Work in progress
w1000 ® Data2011 ({s=7TeV) | w ® Data 2011 (Vs=7TeV)
CR ZZZ standard Model i CR £ standard Model
800 (W,Z+jet) UED 1/R=700 AR=10 | (top) B ueo 1/R=700 AR=10
Dsingletop&dibosons i |:|single top & dibosons
600 |:| multijets (data estimate)_— L |:| multijets (data estimate)
400 - WH+jets & Z+jets _: - W+jets & Z+jets
i ] e
200 Before Fitting —: Before Fitting
7 8 9 10 S AR R T
number of P, > 25 GeV jets number of P, > 25 GeV jets
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Systematic uncertainties

B Control Region & Signal region T
&runcertainties & W+jets, ttbar,

signal M normalization % profiling Input uncertainties
TR T, uncertainties [ZFHIRZ D R 70 G, AR
AN FES!
» Signal region T® Electron Enaigy el 2
uncertainties /NS TED Muon Energy Resolution 1%
B Signal @ systematic [&. &HEHRA b et Energy Scale 19%/22%
:&':ﬁﬁ Cell-out 1%
ETmiss
) Pile up 1%
E ISR ) systematics [ SUSY D&
Am = rngluino — Mysp jto)ﬁg%%o) B 15%
ii UED (:%—t‘i&)-t-{ﬁﬁ theory PDF 12 %
. Pythia D PDF sample E%if:ﬁ Renormalization 9 %

D ZEILE% uncertainty ELTETE

201153 A 24H 20124F B AYEE L ERAE

(B ERREXEAAE Ly FEEXv /R X)



Fitting Result

B ERI v TKDT= Signal region M
W,Z+jets, ttbar, signal #HV5 ., cross section
upper limit * RiEL5

After Fitting

> AN L U B L BRI RN LRI BN B
() v s s _ H -
o 20777 J Ldt=4.7 b ATLAS Work in progress_: .
3 18 f‘ﬁ G ® Data2011 ({s=7Tev) —] Slgr,'al
2 A 3 Region
1) 16 =1~ . ==~ standard Model -
2 =
3 14 [l vep 1R=700 AR=10
L 12 |:| single top & dibosons _E Observed 26
10 |:| multijets (data estimate)_f 27 8
= Fitted Bkg '
000704 E =sC
I PP PP I IIIY /////;:::/i;?;j;: . . 12.8
///// e Fitted W+jets 437
PR T N [N T T [T T TN N TN [N ST T [ S W A Ll
260 280 300 320 340 360 380 400 420 440 . 8.1
. Fitted Top
E-TISS [GeV] i 1-9
- - . 0.68
Uncertainties (After Fitting) Fitted other BG +0.09
. o . 6.1
W,Z + jets 29 % Fitted QCD
+4.6
Back-
Top 23 %
ground Fitted Signal e
Qcp 75 % 8 +19.1
Total background uncertainty Expected Signal 52.4
[ events ]
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Conclusion

1LV T UED

e One lepton channel IZELYT, Soft lepton ZFAALVT LU HEIR
LI=ETIIVICRBIELI-BINAEEEE

¢ 2011FEDNT—RFERIVIE/OTaL=4.711) %,
RIFDRFRZITOI-

e Minimal UED model [ZHUYT. 1/R< 750 GeV (AR =

GeV (AR =5) D5EIFE T. exclude L=

0R2FBARAYBESFERKRE

40) - 850
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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

F 7GeV<pT<25GeV B Staco muon (loose, comb+tagged muons)
E || <247 F 6GeV<pT<20GeV

B ElectronTight++ P |y <24

¥ AuthorElectron 1 or 3 B Inner detector truck quality cuts

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

F 4R(e,jet)<0.2 or 4R(e,jet)>0.4 ¥ 4R(mu,jet)<0.2 or 4R(mu,jet)>0.4

lets _ Missing transverse energy

¥ AntiKt4H1Topo(EMJES) B Simplified RefFinal

B pT>25GeV

F |n| <25

B R(e,jet) >0.2 Variable

B Jet vertex fraction > 0.75 F M : effective mass

Event veto Meﬂ: leT|+ leTl"'E;ms

» Jet cleaning (loose) selected jets - selectedleptons

» Cosmic veto F M transverse mass _
® LAr hole smart veto M, = \/Z-E;”SS - prrer -[1—COS¢(pZTe””’”,E;“SS )J
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