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Prospects for LED search (1flo'1 )

@ Significance for LED search
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(ii) Photon eff.
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Photon performance check
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(ii) Photon eff.

(i) n’ peak y
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& “shower shape” + “isolation” |c& &5,

& fake photonZz LWHMICMELSFETHHE,

“Shower shape” & “isolation”
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(1) Fake rate
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photon?7 7 X & — M purity & MlTE.

fake rate =

17



Region-l Ic &1 5
PUI"i'l'Y iﬁuE Fake photon®

|

Etconed0 R H iz & i RE. = &
@ Control regionMTE 3 .g
' region-| : b&:
shower shapetz L 7 2 3 /#& Dregion
- (real photon & fake photonViRTE, )

' region-ll (control region) :

@ ctconed02Fi(L~15.8nb ", ET>20GeV)

/x

A I —
rol

\)conliro . - Region-II
‘region

_____ B D U
: =
1

Sig. | - Region-I|

I

—
Etconed40 (GeV)

| “etcone40 EHHEID L Lishower shapeZEZL”IC & D TIES anti-cut region,

> T L g
& : ++: | ATLAS Prejliminary 1 | Circle : region-l1 [C&T 292 (data)
B C \s=7TeV, |Ldt=15.8 nb’ B
-% 200; : +i i e Data, candidates passing tight ID cuts E n Triqngle : region-" ”\ 5 ?% rcfake pI'.OTOT‘a)ﬁﬁﬁg
150;* §+ . :+ : A Data, candidates failing tight ID cuts i L Dashed . region_l ‘: B "" 6 real photond)ﬁﬁﬁg(MC)
S N —_— 1
C . I +| ----- Simulation, prompt y passing tight ID cuLs ) -
i v | | Region-lIH* 5 {8 /=fake photon D7 fh %
5 || & &IS, signal regionlc &1 fake photon#,
0

5 0 5 10 15 20 25 30 35

Isolation [GeV]‘ real phofon;& E exl'rdci'j- 5 o

Sig region Region-lIN 7R fild. etconed0>5GeVD)

(etconed40<3GeV)

Region % {# D Tnormalize,

18



N -1
AEFESE (L~15.8nb )
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(ii) Photon eff.
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Photon eff. DAIE
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(iii) ’ peak
(Using 900GeV data)
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& ETO{EL\(ET>400MeV)EMY5A2—%&H = n® E—DOER -
+ BEEED s = 900GeVTHERERMKBE T <ICHAEN.
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M(YY) ARV TERllEh7-n’ peak

(Using 900GeV data with L~9ub™" )
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& diphotoni&iKEOMIE (1fb TESNBHER)
« EVVARFIRR : REERBTFEEINDIx-secD6-7{EETDIimit
- LEDi¥®% : ADDEFNTFESIND G*—>vv$20>i?§§°
Ms=2.5-3TeVIEE X THELIREDH TIHE,
& E5F—4%HMAl \/=photon performanceDIEMRIXiR
. photontL 7 a ICRALBIDEN D%
Fake photonZ28»7=2% : databMCTAFELLEOTI\S,

- fake rate y
v Purity®llE (using data with L=15.8nb" )

BZEFEE : 16%(15<ET1<20GeV), 9%(ET>20GeV)
v Fake rateDRIERINDS, (PxybMNIF—ZAERE)
- photon eff.
v 9. ZERNDelectronZALV-RIBENLIRR 21T,
/ Z- oty EAVEEEBNE : 16 0OF—2ERAVTIET S,
 i? peak study

v E=71KICEIT Bdata/MCO ¥ 9% check :
EDn-regionTH AEHEDIEBEIN Tconsistent,
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Backup
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ﬁiﬁﬁnux 2/ REFtE 25

T ool el Euctitoh

BEZNIBHEHIOA) X -5

AERENRLE |

& Pixel (E7tVi%iHizR)
+ Barrel: 3 layers (67M pixels)

* Barrel + 2 Endcaps
+ Coverage : |n|<3.2

* Thickness: > 24.0Xo
+ 170k channels

'\HTé

* Endcap : 3 disks per side (6.6M pixels)

€ SCT (Semi-Conductor Tracker)
* Barrel: 4 layers
* Endcap : 9 disks per side

€ TRT (Transition Radiation Tracker)
+ Straw tube tracking chamber

 EBEHZFIAL % electron-IDE ],

ruqn{

B = 1313 mam

l.._R Edrnm
" B =5&18 mm

= ddd mm L

R
R =571 mm
, P = 20 mim

A= 122 5 mmf-
A= E.5mm
R =515 mm

A= ﬂmm]
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Shower variables used for photon-ID

(i) Hadronic leakage (rhad)

Defined as ratio of the transverse energy in the 1 layer

of the hadronic calorimeter

(ii) 2" layer of the ECAL
* Rq (re237/e277), Re (=e233/e237)
- w2 : lateral width in n (Calculated in “3X 5” window)

(iii) 15t layer of the ECAL
* Rmax2 = emax2 / (1+ 0.009/Et(GeV) )
+ /lEs = emax2 - emin
E(+3) - E(+1) E(*n) : Deposited energy in *n strips

* Fside = hah
E(+3) around the one with the highest
energy

* ws3 : shower width over the three strips around the one
with the highest energy

+ wstot 1 Shower width over the strips that cover 2.5 cells of
2 layer

Eratio = (Emax—Emax2) / ( EmaxtEmax2)
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@ signal regionlc 1 B fake photon$ ) 5 [N " (fake)

+ IsolationZE & IDEMICHEA L VMBS, [
N9 (fake) N (fake) N9 ( fake) !N’ ( fake)

e

N'(fake) N"(fake) =
solationsz
‘B UIcl: B,
(ROHEARUI%3. ) <fregionlc &l 3

* region L IL. 11l &, fake photonl 7 Fake photon#{>
FEL LliregionTHB I ED DS,
Signal regionlc &7 2fake photon¥ZKHBDZEHNTZE 3,

N" (fake)

NS¢ ( fake)= N'( fake)
( ) ( ) N'”(fake)

@ Purity O (i

sig
p= 1 - N ( fake)

N9 ( fake) + N*¢(real)
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Conversion (For ID material mapping)
MEENIER. XE. (calib., “M(gg) reso at Higgs search? ADFE&, )

2 R(conv)ﬁ}ﬁ (QOOGeV result)
w0 T T T n + SCT-SCT track pairfOconversion cand.

‘ ATLAS Preliminary

Daa20isps=scen) o, pixel LU SCTDinner 2 layersHARA TS,

- —— MC conversion candidates 3
30 [ MC true conversions -

.MC.true.D.aIitzd.ecays ] b SCT inner 2 Iayeri-(“a)mapping .
(Non—diffractive minimum bias MC) _E MthonsistenttﬁE% (ﬁ%-l-d)fﬁ@mo )
I <S#EDRE> (for winter conf note?)

« HOEMETBEDIVEIRE.
4 R — 7TeV dataT+ o LT ELZERT S,
50 100 150 200 250 300 350 400

rmm  * conv rec eff. DB (SIIMC%Z{EH. )
v Dalitz decay %{f>7/-effOIRHR?
v Ks : radiusX&|‘'regionNDstudy® ] HE?

351

Entries / 8 mm

25F

20F
15F
10F

 SCT outer 2 layers ®Omapping
v TRTonly-TRTonly track pairz{#H.
v fake conversion®Dsuppressh i,
(HT{E>7=PIDAH . )31



7TeV dataTiES5N=shower shapeZE# 57 (L~15.8nb" )

EM 2 BB DZEZL | ( Er>10GeV)

(ex.) Ro (3X3EIXTHDI I F—Lb) <« 2
<Unconverted photon>  <Converted photon -

= ATLAS Preliminary

sC Unconverte]d photons

o

/

T
JTTITE

I" T T T T
FATLAS Preliminary
L- Converted photons
E Ns=7TeV, TLdt =158nb"

10°F e Data2010

£ [@ Simulation (all'y candidates)
£ [ Simulation (prompt )

10°F (s=7Tev, |Ldt=158nb"

Entries/0.025
Entries/0.025
a:ﬂ

10*k ® Data2010
= [@ Simulation (all y candidates)
108 O Simulation (prompt y)

01 02 03 04 05 06 07 08 09 1

R,

01 02 03 04 05 06 07 08B 09 1 0

(ex.) Ry (BXTETXTNDI I E—L) «—
<Unconverted photon>  <Converted photon>

E  ATLAS Preliminary

-r UnconvertrT photons

E  ws=7TeV, |Ldt=158nb
10" e Data 2010

E @ Simulation (ally candidates)
- [ Simulation (prompt v)

t

ATLAS Preliminary

10 Converted Thotons

Ns=7TeV, |Ldt=15.8nb"

Entries/0.025
Entries/0.025

e Data 2010
(@ Simulation (ally candidates)
[ Simulation (prompt )

10
10°E

10E

R 01 02 03 04 05 06 07 08 09
R
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7TeV dataTiES5N=shower shapeZE# 57 (L~15.8nb" )
EM1EBEBEODES | ( Er>10GeVD I 7 A2 =)

(ex.) Fside = (E+3 - Ex1)/Ex3 . I .
10° Ty
10° i \tzfieerﬂtn 2?5.8 nb’ ]

g
w:E 55153: EZ?J;;'L“J‘“‘“’? (Ein : Deposited energy in Xn strips J
) 3 around the hottest cell
10°
10

0 01 02 03 04 05 06 07 08 09

1
F:ide

(ex.) Eratio = (Emax-Emax:)/(Emax+Emax:)

8 oL amas preipinay
% : \"s:?Tev,TLdt=15.3 b’ (- . . \
: <06 Emax : Deposited energy in hottest cell
1]

i iDataE(HO

i Simulation (all y candidates) . 1

| B i Emax2 : Deposited energy
: in 2" maximum cell
- /

0 01 02 03 04 05 06 07 08
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