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SUSY Scenarios Giving y+E_ ™
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- GMSB model when x%is NLSP and G is LSP
X;~ Gy
— Various topologies can be used to search SUSY:
Ty+E ™, v(y)+lepton(s)+E.™ss, y+Z(—ll)+E ™, y(y)+jets+E mss

— Non-pointing photon study:
X7 lifetime measurement
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Monte Carlo Study
Sighal examples(14TeV):

name NL(%L_O_)\ [pb] | A [TeV] | M,, [TeV] | Cc | ¢t [mm] Mfc? [GeV]
GMSBI1 7.8 (5.1 90 500 1.0 1.1 118.8
GMSB?2 7.810.1) 90 500 30.0 | 9.5-10% 118.8
GMSB3 7.8 (5.1) 90 500 55.0 | 3.2-103 118.8

Backgrounds: QCD jets, W/Z+jets and ttbar

Typical SUSY cuts:

1. At least 4 jets must be found with p,>50GeV(p,>100GeV for the leading jet)
2. M|ssmg transverse energy E miss >100GeV and E M>20%*M
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Different topologies

iet E_miss final e 'V ATLAS +G;\/ISB1 E
YY+)ets+kE; Inal state = [ 14TeV @S :
v 10'E o =
have the largest discovery 3 j _t‘{V E
significance = —Jets -
5w E
=

N,..- Number of oppgsite sign E 10 ; -
same flavor lepton pairs B
Sig: signal significance. Sig=S/vVB ' |

3 4
Numbers for 1fb! 14TeV N,

N, | Nossr || Signal | 3 Background N~ N

0 0| 1287.4 929.6 21.0 | 632.8

0 1 283.6 73.0 1.4 63.0

1 0 902.9 51.7 2.0 30.1

1 1 189.1 1.4 0.0 1.2

2 0 252.9 0.1 0.0 0.1

2 1 37.0 0.0 0.0 0.0
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ATLAS Discovery Reach

50 discovery potential contour lines for GMSB
SUSY in the A-tanp plane for different integrated
luminosity(14TeV) with yy+jets+E ™= final state
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N.=1
sign(u) = +1
C =1

grav

M = 500TeV

Background: assume 1 event
Signal: fast simulation
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Tevatron Limits for yy+E ™'*

CDF Run Il Preliminary
|IIII|IIII|IIII|IIII‘IIIIlIIIIl\IIIlIIII

25 Expected exclusion region with T\""E,- and 2.6 fb"!

Observed exclusion region with yy+§ _and 2.6 b’ B
Observed exclusion region with y+§ +Jet and 570 pb? ]

ALEPH exclusion limit
Cosmology favored region with 0.5 < M_ < 1.5 keV/c?
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CDF Limits:
X~(1) mass>149GeV (95% CL)

Phys. Rev. Lett. 104, 011801 (2010)

Parameters:

& [fb]

10°

SPS8 GMSB SUSY (Prospino 2.1)

=== NLO cross section
—— ohserved limit
- - = expected limit

D7 6.3 fb!

| expected limit + 10
expected limit 20
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DO Limits:

A<124TeV excluded(95% CL)
X~(1) mass>175GeV (95% CL)

arXiv:1008.2133 [hep-ex]
Submitted to Phys. Rev. Lett.

> M=A/2, tanf = 15, N, = 1,sign(n) =+,C

Only one free parameter: A
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» GMSB3 point

=55, the NLSP decay length 3m

> Only 12.4%(0.6%) of the reconstructed
events contain one(two) photons with
p,>20GeV in the detector acceptance

> C

grav

region

Numbers for 1fb1 14TeV

Non pointing photon

r

2(n2)

1{n4)

Ny | Nossr || Signal | ¥ Background | Sig Nw | Nz N
0 0| 825.2 929.6 | 27.1 || 274.4 | 21.0 | 632.8
0 1| 265.2 73.0 | 33.2 87 14| 63.0
1 0| 255.8 51.7 | 35.7 195 20| 30.1
1 1 68.6 1.4 | 58.6 0.2 0.0 1.2
2 0 12.5 0.1 | 12.5 0.0 0.0 0.1
2 1 4.7 0.0 | 4.7 0.0 0.0 0.0

Two methods to measure the lifetime of neutralino

1)projected impact-parameter method

2)Calorimeter timing method
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Calorimeter

Tile barrel Tile extended barrel

LAr hadronic
end-cap (HEC)

LAr electromagnetic

LAr electiromagnetic
barrel

- Tile hadronic calorimeter
- LAr/Pb EM calorimeter

Expected energy resolution:
AE_ 10% 300MeV . .,

E JE( GeV)EB E
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v Reconstruction & ldentification

Reconstruction:
* Seeded by energy cluster

* Track match
» Without match->photon
» Matched to track(s) from conversion vertex

->converted photon (~50% of p,>15GeV photons are
converted photons)

|dentification:
Cut on shower shape variables

T, —YY Prompt vy

Shower shape variable
Is powerful to reject
T, —>Yyy background
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Entries/0.025

Strips shower shape
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Y Isolation

Isolation = E_(Cone0.4) — E_(photon energy in 5x7 cells)
— E_(photon energy out of 5x7 cells)

— ET(energy from underlying events)
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trigger efficiency

v Performa

nce

» >80% identification g o
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tight photon from £ ool ]
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Photon Purity Estimation

=) ST I L B N NN R BN
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background enriched samples
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Signal Control Region > No correlation between Isolation variable
| RegA'O” ) and these shower shape variables
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- Purity: N =N*- NB%
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Events/ 1 GeV

E.™< Performance

> E.mss comparison between
data and MC
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Conclusions

« Various topologies based on high p. isolated

v(s) and large E.™* are predicted in GMSB
SUSY Models

* Monte Carlo study shows the large discovery
significance

* ATLAS photon reconstruction and identification
perform well

« Good agreement of E. ™= distribution between
early data and simulation

More than 1.5pb* data has been collected and
IS under analysis now
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Backup
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Prompt Photon Selection

Event selection

» L1 EMS trigger
» =1 vertex with at least 3 tracks
» E.>10GeV

> In|<1.37, 1.52<|n|<2.37
» Non-overlap with non-working cells

> e[ T L L BN BN IR BN 7]
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Q E

c e Data 2010 ]
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Photon p, distribution 10°g E
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08/19/10 Dongliang Zhang--SUSY10 20



	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18
	Slide 19
	Slide 20

