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Universal Extra Dimensions(1)

UED : BERE D E R F a2 RuTITIRLIZET L,
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Universal Extra Dimensions(2)

AM/M=20%
+1/R=700 GeV , sesGev
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Universal Extra Dimensions(3)
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> ARIZEHTHEREARDLND e T
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Framework and Samples : Signal (UED)

> E.,=10TeV
> Generator : Pythia ( > KK Photon (y,) ZStablelZL7=)

» Full Sim : 1/R=700GeV , AR=10

» Fast Sim : (Smearing sample -Atlfast-)
*1/R = 400GeV~1TeV (50-100GeV bin)
AR = 1.5~5000 (AM/M=%33%~37%)
— 44 samples (330K events/sample)



2.33974 1.44834 0.907505
— e — — 1184.2749.8 | 1260.3799.6 | 1336.2849.4 X X
434.436.7% | 460.736.6% | 486.836.4%
2000 Sample : UED
3.59633 2.2608 1.44248 0.933308 0.40153
L : 1099.2749.9 | 1170.1799.8 | 1240.9849.6 | 1311.6899.5 | 1452.8999.2
700 (Atlfa st I ) (Pyth 1a 10TEV) 349.331.8% | 370.331.6% | 391.331.5% | 412.131.4% | 453.631.2%
I
4.75716 3.02737 1.95053 1.27493
X Xsec X X 1041.4 750.0 | 1108.9 799.9 | 1176.2849.8 | 1243.4899.6 X
200 291.428.0% | 309.027.9% | 326.427.7% | 343.827.7%
10.4245 4.21775 1.81342
X 1AM AM/M X 910.13 700.3 X 1036.9 800.0 X 1163.3 899.8 X
50 209.8 23.1% 236.9 22.8% 263.5 22.6%
12.8955 5.29836 2.31293 1.05929
X 865.4 700.3 X 986.4 800.1 X 1107.1899.9 | 1227.6999.6
20 165.119.1% 186.3 18.9% 207.218.7% | 228.018.6%
426.658 120.162 40.3201 15.2824 6.3176 2.78845 1.29251
479.1 401.1 | 596.4500.9 | 713.3600.6 | 830.0700.4 X 946.4 800.1 X 1062.7899.9 | 1178.8999.7
10 78.0 16.2% | 95.516.0% 112.715.8% | 129.6 15.6% 146.3 15.5% 162.815.3% | 179.115.2%
525.385 149.064 50.5252 19.3065 8.08854 3.61081 1.69075
449.2400.9 | 559.9500.7 | 670.4 600.5 780.7 700.3 X 890.8 800.2 X 1000.9 900.0 | 1110.8999.8
4 48.3 10.8% 59.2 10.6% 69.9 10.4% 80.410.3% 90.6 10.2% 100.910.1% | 111.010.0%
620.066 178.141 60.7682 23.3773 9.84908 4.42906 2.09474
425.2 400.5 530.6 500.4 | 636.0 600.3 741.2 700.2 X 846.4 800.1 X 951.5 899.9 1056.6 999.8
2 24.7 5.8% 30.25.7% 35.7 5.6% 41.05.5% 46.35.5% 51.6 5.4% 56.8 5.4%
191.046 65.1164 25.4193 10.7383
X 518.0 500.2 621.1 600.1 724.2 700.1 X 827.2 800.0 X X X
1.5 17.8 3.4% 21.0 3.4% 24.13.3% 27.23.3%
AR 400 500 600 700 750 800 850 900 1000
[GeV] | [GeV] | [GeV] | [GeV] | [GeV] | [GeV] | [GeV] | [GeV] | [GeV]
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Full-Atlfast Comparison
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Framework and Samples : BG

»E_,, = 10TeV

> tt :MC@NLO
» W + Jets : APLGEN

S>ABITTIE tt & Wtlets AXEEMITHS

} Full Sim (Geant4)

Xsec number

[pb] of events
tt(not Hadronic) 373.6 1.99*%10E6
W 39652.3 7.64*10E6




One-Lepton ISR-Jet B2 4T (1)
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One-Lepton ISR-Jet B2 4T (2)

Lo avo34TI7
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One - Lepton #ZHT (ISR-Jet) DFER

E. miss | 1/R,AR(AM/M)
% 600,10(15%)
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§ : BG(tt,W+jets)
1
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M,

>M, Sl 2 AR B | AR S M
»Control Region&Signal Region®) 1025
E,mis53 A [ SAR AT z

Sum(tt+W)

>LE(C/A)CHIMRIEL . DDBGEEEM |

tt

107

0 50 100 150 200 250 300 350 400 450 500

SRR | Control Region  'giona| Region
200]f ............

M;<100GeV M;>100GeV

10l 150 200 250 300 350 400 450 500

E mlss[Gev]

BG dominant Region



Sl -MT3%- (2)
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Same Sign di-lepton & 4T

Lo avo34TI7

O/IN&HEP D2V Ty EYTRE2L TR (same sign)ZFE K

@
(@At least 2 jet (P, >50GeV )
BE,Mss > 100 GeV

>IN\ 579 K% suppressd BT=8IZ
di-leptonZE3K 9 5

SEHNAVEITSHURRE T TOER
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Same Sign di-leptonf# T F&E

. 1/R,AR(AM/M)
EE miss

T 600,10(15%)
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S 800,10(15%)
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s 1L
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lumilE31 FJH—A=2—
>Jet + Emiss

>E.MisS + Lepton

>Jet + E;MsS + Lepton

) —

AISAVITETENI A —BHEDEE

»Jet + Lepton

»Single Lepton

»di-Lepton (ssf&HT )

X EE L BackUp~

> AEIT TR LD,

off _ OffLineCut M TriggerPass
s OffLineCut

One-lepton ISR fi##T effigger
Jet + E,miss 99.1% +3.4%
Lep+X (DOR 67.3% +2.8%

Same Sign di-lepton fEAT effigger
Jet + E,mss 89.2% +4.8%
di-LepOR 53.7% £3.8%
Lep+X,di-Lep@ OR 89.2% +4.8%

WRIEEFE=IXFNLLE

3¢UED(1/R=700,AR=10)% AL ‘1=

MIA—ICHh BB EHERELT-,




One—-lepton + ISR fZ#r SS di—lepton FE#T
UED IoTeV Dzscovery Potentxal [ L-zoo;:lr‘]
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Framework and Samples : BG

> .
tt : MC@NLO # of events Xsec
> W + Jets : APLGEN [pb]
SAMATTIE tt & Welets HSZERHY WmunuNp0 | 1328626 10125.7
WmunuNp1l 248220 2155.5
# of events Xsec
[pb] WmunuNp2 749540 682.3
tt(not Hdronic) 1.99*E6 373.6 WmunuNp3 223087 202.0
WmunuNp4 58928 55.5
WmunuNp5 17475 16.3
# of Xsec
events [pb] WtaunuNp0 | 1326080 10178.3
WenuNpO | 1121085 10184.7
WtaunuNpl 246827 2106.9
WenuNp1l 252424 2112.3
WtaunuNp2 656674 672.8
WenuNp2 776283 676.0
Wt Np3 223162 202.7
WenuNp3 | 179450 203.3 aunun™p
WenuNp4 53872 56.1 WtaunuNp4 58729 55.3
WenuNp5 17492 16.6 WtaunuNp5 17413 17.0




Full Simulation (1/R=700GeV,AR=10)

One-lep SEHT 7w

Trigger efficiency !! B A [%]
L1 L2 EF
Jet +MET
j70_xe30 98.6 98.6 98.6
2j42_xe30 91.5 91.5 91.5
MET + Lepton
e20 xel5 99.7 344 20.7
el0_xe30 99.7 51.2 35.3
el5 xe20 99.8 44.8 28.7
e20_xe30 99.4 34.3 20.7
mul5_ xel5 354 23.7 0.42
mu20_xe30 29.0 14.6 0.32
Jet + MET + Lepton

j42_xe30_el5i 50.2 23.8 3.89
j42_xe30_mul5 354 23.7 0.42




One-lep SEHT 7w

L1 L2 EF

Jet + Lepton
mulO_j18 40.8 33.3 31.0
4j23 el5i 36.9 17.7 3.36
4j23_mul5 23.1 15.7 14.5
el0_medium 100 52.2 6.00
el5 medium 99.9 44.8 4.63
e20_loose 99.7 34.4 20.7
mul0 40.8 33.3 31.0
mul5 35.4 23.7 21.8
mul5i_loose 354 14.8 14.1
e20i_loose 39.1 17.0 15.5

FHEDA=—1—TIORIZEST. ENMEloINIEAD LT,

L1

L2

EF

OR

100

74.8

64.5+2.6




Full Simulation (1/R=700GeV,AR=10)

ssEEHT 1w M E

Trigger efficiency !! B A [%]
L1 L2 EF
Jet +MET
j70_xe30 84.6 83.9 83.9
2j42_xe30 88.2 87.8 87.8
MET + Lepton
e20_xel5 97.7 38.3 28.1
el0_xe30 99.8 63.5 56.0
el5 xe20 99.8 53.7 43.5
e20_xe30 97.5 37.6 27.4
mul5_ xel5 51.2 34.0 4.08
mu20_xe30 42.0 20.9 2.95
Jet + MET + Lepton

j42_xe30_el5i 64.9 39.7 6.80
j42_xe30_mul5 50.8 33.8 4.08




ssEEHT v A

L1 L2 EF
Jet + Lepton
mul0_j18 59.9 51.9 50.8
4j23 el5i 39.2 25.2 3.85
4j23 _mul5 28.8 18.8 17.7
el0_medium 100 65.1 10.2
el5 medium 99.8 53.7 6.80
e20 loose 97.7 38.3 28.1
mul0 59.9 51.9 50.8
mul5 51.2 34.0 32.2
mul5i_loose 51.2 24.3 234
e20i_loose 48.1 24.9 22.2
DA=a—TIORIZEST, ENDBlohNIERTU LT,
L1 L2 EF
OR 100 89.3 86.2+4.4




ssEEHT v A

L1 L2 EF
e+e
2e10 _loose 99.8 20.9 12.5
2e5 _medium 100 30.2 1.36
mu + mu
2mud 24.9 21.3 16.3
2mub 20.2 16.3 14.3
2mul0 17.7 11.8 10.2
e+mu
el0_mub6 62.1 32.0 24.7

DA=a1—TIORIZES T, ENhslomhhidhH o T2,

L1

L2

EF

OR

100

61.7

47.6%3.2

& DA=a1—TIORIZEST.. ENMglohdh XD RLT=,

L1

L2

EF

OR

100

90.9

86.4+4.4

2lep
FIOFIL



S/VBS;'\gnificance & signal Dcount [ 103 ][ 50 ] 20, F (1lepﬁé’a9‘f't~'mET>3ggg:l\,/_)1
Atlfst-UED vs Full-BG
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S/VB

Significance & signal Mcount

Atlfst-UED vs Atlfast-BG
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ISR (Initial State Radiation) ElTL
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BGD i -MT;%-
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One—-lepton + ISR fZ#r SS di—lepton FE#T
UED IoTeV Dzscovery Potenttal [L=200pb*]
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Universal Extra Dimensions

One-loop (1/R=500GeV AR=20)
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FIG. 6: The spectrum of the first KK level at (a) tree level and (b) one-loop, for R=! = 500 GeV

AR =20, mj, = 120 GeV, m% = 0, and assuming vanishing boundary terms at the cut-off scale A



M (GeV)

Universal Extra Dimensions

Radiative Corrections - the degeneracy is lifted
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Universal Extra Dimensions

Relic abundance of dark matter in UED

/p_go Excluded \

(Charged LKP)
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M.Kakizaki, S. M. M.Senami




