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EREZ (backgrounds)

€ Irreducible background (yy)
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M(vy) reconstructionlcD(\T

Peak resolution?&\FE, HoyyORREIIE<E S,

& Primary vertex (z) DE#ER

PhotonDi BIFREEICHIBMNYT 2. (Pile-upc&E%
‘< Unconverted photon : ZFE<LY, )

“Calorimeter pointing method”

—

(the 1st and 2"d layer of EM calorimeter)

<Calorimeter
Pointing>

- Converted photon :
“the 1st layer of EM calorimeter”

+ f“conversion point”

3

B5h1-vertex positionZ&&(C,
photonDn%iRE.

<HitFENh 3 Signal peak>
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Event selection
2ODFEENEDNKFOEFELER. ( pr(y1)>40GeV pr(y2)>25GeV )

Selection criteria

€ 2 photon M)7i— (ET>20GeV)

€ Event vertextzL. 733> (CollisionEZRNtL 7 3))

® 2kFEZOEL YAy
UTEBETHFH2OEFEEITIERDREIR,

. InI<1.37 or 1.52<|n|<2.37

* pT(y1)>40GeV, pT1(y2)>25GeV

+ photon-ID (BHEHOVA—-2ADIFA2—HIK%E
Hu=IDtlL o3>3, )
+ isolation cut (Calorimeter isolation)
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Event categorization

AN ELLTDS5DIICHTET S,

* (n(y1), n(y2))

Diphoton0d) mass resolution
IS U= 8%ET 3T,
Significanceh' EH'3.

. UnconvlConV} ZHVV=95E,

Unconv/Conv

( n(v1), n(v2) )

(1) Unconverted - Central Unconv Central
(2) Unconverted - Rest Unconv I\'I/'I;?:;Ji:i]o(r)\r € (n(vy1),n(y2))- plane
(3) Converted - Central Conv Central F":ﬂj"_im_”
(4) Converted — Transition Conv Transition :':;
(5) Converted - Rest Conv Medium E
€ Unconv/ Conv : |
- Unconv : Central
23} FEHUnconverted, Medium |
* Conv: Transition
PEb—H Dk FHConverted, o @5 1 15 2 25
16/09/2011 BAYMEZR 2011FMEFERE In{y)l




16/09/2011

(if) HoyviRFBRDIER

BAYEZR 2011FMFEXR

10



16/09/2011

Background study

BAYEZR 2011FMFEXR

11



Events / 2.0 GeV

L7aEIcE5NT=M(yy)D T (100<M(yy)<160GeV)

F7°l. event categorization%
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Background modeling

*100-160GeVEEIOM(YY) 53 Hh %

exponentialTfit,
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EZBGR Y DIEfiR (BG decomposition)

HoyyiRROREERICIE. 2<LEDLLVD, |
reducible BGH+RMASh T E3H F%2checkTES,
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Event categorization&OM(yy)5%
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BMESh3 I+ NESY (1.08f6 )
Signal modeling Total signal yield ~ 7-18evts

(for mu=110-150GeV)
Signal shape | (ex.) mn=120GeV

my [GeV] \ 110 120 130 140 150
“Crystal Ball + Gaussian” xBR [fb] 447 D8 365 260 164
Signal yield 70 176 .0

Tdhmodeling,

Unconverted central ~ 2.55
Unconverted rest

UnconvCentral UnconvRest Converted central
3 0] ' T A S +""m33m'am§ Converted transition
v 0.14 Heypy, m =120 GeV Hoyy, m =120 GeV
s Fi o g o ﬂf o, Converted rest
FEE =01 |
£ uf | t locB~ 5 i ocB~
> 008k i ] 3 |
= r ‘ 1 4GeV £ 006 t * 1.663\’ — - -
0.06F ' ‘ X 1) -7
e | FH73Y)—"7T0) Signal yield
T (100 £ 0051 \ fracsy = (0.96 +0.01)
0.02F 0.02
35 100 105 110 115 120 125 130 135 140 145 85 100 105 110 115 120 125 130 135 140 145
m,, [GeV] m,, [GeV]
ConvCentral ConvTransition ConvRest

> T T T T T T T > T T T T T T T T T > O‘UU T T T T T T T T T
8 E ATLAS Simulation & o1 ATLAS Simulation 8 ATLAS Simulation
w 0121 Hesyy, m =120 Gev 0 Hesyy, m =120 GeV 0 0.08 H-s7y, m =120 GeV
5 . — Fit s — Fit S 407 — Fit
oot f 1008 4‘ ¢ T
e[ | £ i £ 006 T
S et I, gcB™ 3 } aocB~ 3 \
% 0.08: } ] % 0.06 f | % 0.05 }; GCB
z z ( z |
= o5 } 1.6GeV ¢ { f '1.9GeV = 004 } 2.1GeV
F By, 12231 £ 280] [ev] 0.04 f B, 117,85 2 0.19) (V] 0.03
0.04 * (393 +087) [GeV] G = (3,06 +0.10) [GeV] # o = (444 £ 031) [GeV]
F *' \I\ =(0.99 +001) 0.02 i frac, = (0.82 £0.03) 0.02 = (0.83 +0.08)
0.01
o005 TI0 15 120 125 T30 Tan 140 145 QE™00T05 110 15 120 125 T30 T35 190 45 QB0 TT05 10 115 120 125 130 T35 40 45
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FRBE

(i) Y9FNVERBOAEK :
+20%/-15%
- photon-ID eff. : £11%

+23%/-19%)
- Theory:

* Iso-cut eff.: +3%

 Luminosity : *+3.7%
- Trigger : 1%
* Higgs pr modeling: +1%

(il) 27 FNVE—VIEDAEM : £14%
» Cluster energy

resolutionOAEM : +12%
(Constant term)

- CalibrationDAEHE : £6%

* Pileup: £3%

- AR (LE)SBENAEE : £1%
BARYEF
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(iii) BG modeling
- Background®)modeling
(function formZzexponential

TIRELTLVBZL) ICERT S
AEEEER.

RN GEABMETNERAWERAT
fitiERHBESE DS D %Zcheckl.
ZNh%Zuncertainty £9%,

' exp[ a-bx-c-log(x)], \

exp[a-bx]+exp[c-dx],

exp(a-bx) X (c+dx+ex2),

exp[a-bx+cx?

" D,

<Result> (total sig #DO A E 1)
3N = { +5 (for 110GeV)

+3 (for 150GeV)
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*wﬁ ,\fti <FHHRE>
ER_________ e

_95 102:— —Observed CL I|m|t - =
© E . Expected CL_ limit . >, o /—10Q0
o f+1c ATLAS H— vy . /OT)LE%%I +23%/-19%
E + 26 Data 2011, \'s = 7 TeV ] 5+ ILE—H0gE +14%
- N .
i\)° Ty Jldt =1.081b | BG modeling 4 5[+3]
o u (M r r=1 10[1 50] SV
1 H GeV)
e =
i | | | el el T

110 115 120 125 130 135 140 145 150
my [GeV]

&€ by VA% ETEIRICY 95 LIR(E
(@95%C.L. with CLs)

- Expected : (3.3-5.8) X SM
- Observed : (2.0-5.8) X SM
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Hovyy SEORE
® yWFr R WTEEELLD muregion: mu=110-130GeV
Femu=110-125GeVTHhIE. HoyyFr 2RI H
REDROFELDIET .,

ExclusionlcEL TS#HFHENDIHR [(mi=120GeVNIEE
Droughs RE)

-calorimeter pomting
=Inerease 1solation '1
' | - 5fb : ~(1.4-1.5)XSM?

-1
PLHC 2011 « Exclusionl3 10-15fb EEO

3 s
R ~Calegories convin

e EPSipaper 2011
.\"'\\_\-\--‘1

I!L =

T T T

exp. limit / SM (for {m_H} =120 GeV)

T~ ~WIT

i i ] I ] i (] I i ] i I i i i I i ] i I |. _-I- 1
0 2 4 B B 10 12

L™
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SERDVETTORER?

. F—2B: 5fb BEICLIZTH,
- fladdhdecay channel (WW, tautau etc.)¥?. CMSOfERE&Ecombine

TBZET. low mass region(mu~120GeV etc.)ThHexclusion
DOEJEEMESHY) ?

Hoyy BithDSik

Exclusion®observationMiERKZ R HD7=HICE.
SiglIsensitivityDEHIEZICEE,

- Exclusive analysis (H+0/1/2 jets) O&EA.,

« MVA (Multi-Variate Analysis)

v photon-ID
v cos0* ¥pr(yy)DfEH [cosﬂ*= 2XFRDOAEICETRINFA—% ]
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9%

),

& 2011E0)1.08fb’ DF—2EFALT. HoyyRRET L.
. {F%4EE : mu=110-150GeV
- BV ARFDIIRIEROSNED o7,
- EREBTEIEICY IS LRIE (@95%C.L.)

v Expected : (3.3-5.8) X SM
v Observed : (2.0-5.8) X SM

& HoyyRBiTnS i
‘mH=110-125GeVTHNIE. HoyyFro R D RRDRDFELDIZT,
- exclusion®PobservationDRELERZBIEINL, S#&ld
sensitivityZ EITTIWZEHER.
v Exclusive analysis
v MVA
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<Data> ,
+ Js = 7TeV, 1.08fb (2011 data)
e WE)T1DAREME. 3.7%.
<MC>

® 277 (H-yy) ~
+ ggF, VBF : PowHeg

<Normalization> )
- ggF, VBF, WH, ZH : Using NNLO

* WH, ZH, ttH : Pythia . ttH : Using NLO
* 110-150GeV with 5GeV step ~
& INV7TFIR
M(yy)2 T Zfits 32 Lickl). BGULNIZFEMTE 578, EEXMICIS
MCIZAE,

[Eb\ BGO il 2123 27-0DF Yy /7HEL T, PythiatAlpgenZ{EH. J
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Photon rec., ID and isolation cut

Longitudinal
segmentation :
Energy reconsiruction

Photon Cluster based
on 3X5 (unconverted v)
and 3x7 (converied v)

n’+y Rejection

S3

S2

- for barrel photons -

Lateral segmentation :

Photon isolation :

16/09/2011

S1

PS

- Shower shape vanable in 52

- Fine 51 granularity ~0.003 in pseudo rapidity
- Excellent y-xt rejection

- Simple cuts technique

- Calorimeter based (0.4 cone)
- Qut-of(inner)-cone leakage cormrections

- Underlying event and pile-up (PU) comection event
based (using a Jet-Area type of algorthm)
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M(vy)5%h

(= : “BG fit result”

+ “5X SM higgs”)

> 40T
O 400 Vs:?TeV,JLdt=1.08 fbo E
S 350- Inclusive diphoton sample _;
i) N . Data 2011 ]
g 300 Background exp. fit -
> ElD"N e Bkg + MC signal m, = 120 GeV, 5xSM
W 250F- =
200F- =
150F- 7
100F- + + 43
50 ATLAS E
E T R R R B R
‘POO 110 120 130 140 150 160

m,, [GeV]
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1-CLb

f Ldt=1.081b"

iU e s A sERRs TS RN REE L RELEI R BT

of - —1-CLofdata AT AS Preliminary E
- e Median Data 2011, \'s = 7 TeV ]
B 1o 7

B + 20 7

107E :
10-2 L Lol TN YT T YW VY O O Y W O |

110 115 120 130 135 140 145 150
M, [GeV]
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