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. e e e 1 LHCIESET L—TOBhFT
é 7:— ATLAS Online Luminosity \s=7TeVv B %ﬁﬁ'(iéb\(:i Eéj—__))-ﬁ&
z b [EILHC Delivered 1 EBIENTEELE,
e - [_]ATLAS Recorded »
% 5:_ Total Delivered:-5.61 fb'_11 . Delivered L=5.61 fb!
E 43_ Total Recorded: 5.25 fb —f Recorded L=525 fb_l
@ - ]
g 3 -
g 2 E Peak luminosity @ATLAS
= = ~3.6 x 1033 cm=s’!
23/0I2I o 30/04 30/06 30/0|8 IIIII 3I‘I/10

Day in 2011
e Data-taking efficiency = ~93.6%
o MRHIJ/BHFTLVEHIORZEISE = a few permil to 3.5%

o THMITICEZSEIE ("Good-quality” decided by each detector group and
performance group) = 90-96% (4.7-5.0 fb1)
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SM7OEADMRETRAIE

e SM expectationc ELWV—EH RN,
o 5fbITMH#
— ~30M W->ev and v events

— ~3M Z->ee and up events
— ~60k ttbar events (>10 x “total CDF and D0")

O e ' .
8 T & E: W | E
2 105 = ATLAS F’rellrnlnary 5 = i LZL. oS 95%CL limit .
= 1 ——— 7 -
ks C ; 4 5 E i ! i $ CMS measurement (stat®syst) =
S - Ldt=0.035-1.04 B ~ 521]' '—O—I theory prediclion 3
4l Ns=7TeV = 10T = ] -
10°E § FI 2 = N =
- Theory g 3l - 22 Wy Z : : 5 ]
C " Data2010 (-35p6")| g5 10°E >3 - | Ll E
10° = o Data 2011 » = = EX /. —0— 5 5 =
E 8 102 _ >4 o ! W |
E L] 0.7 fo ) S E 3 >4 : o Wz =
B 0.7 fb — { : | : 272 -
: s 11 5 i ? : o H(140) |
10° = 5 = 10F A -2z 4
= 1! Q = 2t —_— 1 [ § =
= ol _g = S =_3nGuv | E{>10GeV | : i 3
B = 1 o 1 <24 | AR(D=07 |

10= z - : i | :

- : 1 36 pb”' . 36pb ! 1.1 fo 17"

w z Wy Zy & t Ww wz zz 10 . . .

JHEP10(20111132 PLBTO1(2011)535 CMS-PAS-EWK-11-10  CMSPASHIG11-045

CMS-PAS-EVWE-10-012

BIECIECHEFEDT—AILZITOEDEHD ., T—AEEHTH,
W/Z. J/psitz¥ [ Calibrations, CorrectionslcIEEICEE,
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EyT AR FDE R ERREE (1)

IRFEATCE. Gluon fusionh ELBFrvo 2RIV, VBFRIZFZFE,

g q q g Wiz g t
} - H I_ H ) H
g q q q H q {
(a) g9 — H (b) VBF (c) VH (d) iH
NNLO+NNLL(QCD NNLO+NLO EW NLO

IIIIIII
T

soft-gluon)+NLO EW
| . .

LN Vs=7TeV

pb]

—10

LHC HIGGS XS WG 2010

LHC HIGGS XS WG
Branching ratios

o(pp — H+X)

| JIIIIII|

10

102

-3 1 | \JI‘II 5 L 1 L || L

| - 10°7700 120 140 160 180 200
2 4

100 00300 400 500 - 1000 M, [GeV]

m,=125GeV: 15.3pb (ggF), 1.2pb(VBF), 0.6pb(WH), 0.3pb(ZH), 0.09pb(ttH)
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Eyd AR F D& R ERRLEE (2)

o BRLEWT. FE-RFOEYT A FD"ER+ERIR"DFEED

—
o

E ; | I I T T E E
g [ Ns=T7TeV SM 1¢
o - 13
0 | g
% 1 =3 WW — Fvgg S %
o ] ' :
o ‘ WW — ['VIV
S - 77 - 11q3
1 0-2 = 27 — |+|-"|-”|-'
al ZZ — I )
10 . ALY st l=e,u E
- MWH — Fvbb\ ™. ‘ V =V V.V,
ZH— Mob| \ N\ ' q = udscb
-4 L ! ! !
10100 200 300 400 500
M, [GeV]
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LEP+Tevatron

11 A FTOHE

m, .. = 161 GeV
[ 14

6 July 2011

300

| Aaﬂd =
5 \ — 0.02750+0.00033 7
] - 0.0274920.00010
4 incl. low Q° data —
< o _
< 3 ]
5] _
;] _
0 | Excluded
30 100
m,, [GeV]
LEP m>114.4GeV

Tevatron 100<m,<109GeV
156<my<177GeV

e

]

95% CL limit on o/c,,

LEP+Tevatron+ATLAS+CMS

" ATLAS + CMS Preliminary, \'s = 7 TeV | —— Observed
L, =1.0-2.3 fo'/experiment | E Expected+ 1o
10 J%fé: \ ; N Expected + 26
o= ;‘ LEP excluded
;:‘1 B N AL UAAY | [T Tevatron excluded
’ LHC excluded )

—

! .Im\.\\lui NS )

200 300 500 600

400
Higgs boson mass (GeV/c?)
ATLAS+CMS combination

141<my<476GeV
124<m<520GeV (expected)

Benz4Eig (B MEE)Id114.4-141GeV (iF27GeV)
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12/130t3F—TREBTZATLASO#ER

Channel

my range
(GeV)

Int. lumi

bl

Main
backgrounds

Number of
signal events
after cuts

Expected
0/ 0
sensitivity

]

H-> vy

H> Tt > ll+v
H> 1T 2 Iy
W/ZH - bbl(l)
H>WW®- Iviv
H->ZZ") > 4]
H> ZZ > Il w
H>ZZ > ll qq

H-> WW - Ivqq
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110-150

110-140

100-150

110-130

110-300

110-600

200-600

200-600

240-600

1.1
1.1

1.1

D)

2.1

2.1

YY. Y. Jd
Z-> 7T, top
Z> 1T
W/Z+jets, top
WW, top, Z+jet
ZZ*, top, Zbb
ZZ, top, Z+jets
Z+jets, top

W+jets, top,jets

~70
~0.8
~10
~6
~20 (130 GeV)
~2.5 (130 GeV)
~20 (400 GeV)
2-20 (400 GeV

~45 (400 GeV)

~0.3
~1.5
~0.3

) 0.05-0.5

10-3

O%—/EG)I‘ /),

1.6-2

30-60

10-25

15-25

0.3-8

0.7-10

0.8-4

2-6




H->WW->Ivlv

L=2.05 fb!
(~4.8 fb LG fEHT )

| = electron or muon
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H - >Ww_ > IVIV L=2.05 fb!

Event Selection E
— Single lepton trigger
— 2 isolated leptons
e 20GeV for elec, 15GeV for muon

e 25GeV for the leading lepton
— MET rel(F rI””T“j‘l)>40GeV(SF), 25(DF)
— Jets pT>25GeV, |eta|<4.5
etc (see the next page)

e Data %% SM (sys @ stat)
[ Diboson [_] Top
's=7TeV, j Ldt=2.05fo" Ml Z+jets ©.7i H[150 GeV]
[] Wxjets
Z+jets > E{™sS is mix
of fakes and real v's

—WW-—-pvuy

Events / 4 GeV

top > E;Miss
from real v’s

IIIIIII III|I
0 20 40 60 80 100 120 140 160 180 200
Efre; [GeV]

2400 I T T T T T %. — T
TLAS ¢ Data SM (sys @ stat)
2200 [ Diboson [] Top 3
20005 = 7 TeV,J Ldt=205f" Wl Z+ets I H[150GeV]
1800 [ W+jets (data driven) 3
1600 HosWWshvlv =
1400 _;
1200 _;
1000 _;
| T I. * | | _E
0 2 4 8 10

jets

< ) >0

€==(1> Spin0 €0 ==1>

[1] cannot reconstruct Higgs mass
due to 2 neutrinos
[2] "A¢(Il)->small” -> low mass(ll)
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my=150GeV

H + 0-jet Channel Signal WW W +jets Z/+" + jets it tW/th/tgb WZ/ZZ /W~ Total Bkg. Observed
Jet Veto O0+21)524 £52 | 84 +41 1744169 42+14 3248 15+4 872+ 182 920
P%"-E = 30 GeV 05+ 20] 467 £45 | 6934 | 30112 2048 13 +4 648 + 60 Y00
mygy < 50 GeV 63150118 15| 21 £8 13+ 8 T4 5.8+1.8 19+0.6 166 +£19 199
Ager < 1.3 o8+ 13 91+12) 1245 L6 G+3 5.84+18 1.7+0.6 125+ 15 149
07O my < mT < my 40+9 o2 +T o+ 2 244 24+16 1.5+1.0 1.1+05 63+0 21

H + 1-jet Channel Signal WW W +jets Z/+" + jetsI tt ItH-’_.-" thitgh WZ/ZZ /W~ Total Bkg. Observed
1 jet aod+9 1193 +20| 38+£21 T4+65 ATI 124 74326 1442 067 £+ 144 052
b-jet veto 4549 |188+19| 35+£19 T3+61 17449 || 66 £ 11 1442 549 + 83 ob6d
prt| < 30 GeV 397 | 16416 1B LD 38+ 32 H0+0 8.7+£1.5 376 L 48 405
£ = 77 veto J9+7T 15D L1T | 1B LS 24 423 48+ 8 942 361 +38 388
mee < 50 GeV 2BL+6 33+5 33114 BT 1143 1.Ex£0.5 TT+12 a0
Ager < 1.3 23+5 2ot4 121410 4+ 6 0+3 1.5 =04 G0+ 10 T2
075 my < mT < my 14+3 1243 J0O94+04 1.3£19 4.0+£16 0703 28+4 29

> : T T T T T T T T T T T T ) T T T T T T -1' : SY_D 80 L L L L B e -iI T
Before ©100—ATLAS \s=7TeV,|Ldt=205fb" 4 = 70 ATLAS \s=7TeV,|Ldt=2.05b
milcut© F H-WWolvly + 0jets 7 = 60 HoWWlvly + 0 jets

o — ]

— 80: ] e 50 P e Data

~ L 4 @ 7 |

© 40F 4 30

w ]

20 o ]
= -, M . ™

< 50F H-oWWoliviv +1jet 1 5 ]

O C 1~

o 40? B 4(2

— C ] c \:I W+jets (data driven)

~ 30F 4 @

» - i 2

e C i

o 20t -

I.I>.I ol .

103 :
50 100 150 200 250 o o5 1 15 2 25 3
m, [GeV] A¢, [rad]
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mT5

mr = \/(E%f + E%lishi)ﬂ (PFP + Prnmh)?

after A¢(ll) cut

> 45:—| T T T T T " rr~~~1 7T T T T T T T T '—: > IIIIII L LA L I O e
8 40 f—ATLAS \s=7 TeV,f L dt = 2.05 fb_1 = 8 5O_ATLAS Pre“mmary * Data  Z= SM(sys@stal)]
35- HoWWoSlvly + 0Ojets & © M piboson [] i/ Single Top 7
e = J = = 40 [Ns=7TeV, [ Ldt=2.051" 5 Z/y*+jets -7 H[130,150 GeVL
: 30;_ — o B N N ‘ Wijets (data driven) ]
@ 25;_ —; E) EH WW—lvlv + 0 jets E
o 205 = % sor E
o 155 = : :
105 = my=130 GeV E
5 = - / m,=150 GeV -
> i 100 4 e .
o 12F H->WWolviv + 1 jet = : 1
S 10 = - ! preny | §
: - . 60 80 100 120 140 160 180 200 220 240
o 8 E my [GeV]
S 6F =
e : )
T4 : (£ EERL. 130GeVHIERTH)
2:— =

50 80 100 120 140 160 180 200 220 240
m; [GeV]
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H->ww->|v|vwﬁ%
_E-__

Observed data

Expected BG 76(+-11) - - -
Expected signal (m,=130GeV) 19(+-4) - - -
2 _—l. T T 1T 1 T 1 T T 1 1 | L L T T T LI LI — : | T :
&'9F Tamas w2 [ B
© - — Observed ] - ]
& [ - Expected Ldt = 2.05 fb" i 3 =
:E ‘ [ J+10 — - 1 20
3 105N Thoo \s=7TeV - - 5
O - . 3l 1 3o
&\‘; : - 10 2 —— Observed E
o - . 10 & --- Expected -
. e —— - S 1 4o
- 1 10%¢ f Ldt=2.05f" 3
i i 10 ;_ Vs =7 TeV _;
i ) T 1 50
.I 0-1 N B A B A B A i BT B [ B B N B N B R A A A A A 10'7 AT S R S Y S Y Y Y A B
120 140 160 180 200 220 240 260 280 300 100 150 200 250 300
m, [GeV] m, [GeV]

e Observed excluded = 145<m,<206GeV (expected:134-200GeV)
e Maximum deviation = 1.9¢ for m,~130GeV
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H->22*->4]

my  olgge—H) o(gg—Hqq) o(qq—WH) oc(9q9—ZH) BR(H— 4f)
[GeV] [pb] [pb] pb) pb) 107
130 14.173] 115470037 0.501£0.020 0.278+0.014 0.19

150 10.5150 09627003 0.300£0.012  0.171+0.009 0.38
200 52703 0.637750:  0.103£0.005  0.061+0.004 1.15
300 24+03 03017555  0.020=£0.001  0.012-0.001 1.38
400 20+03 016270008 - - 1.21
600  033+0.06  0.05875005 - - 1.23

KEKE 33—
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H->22Z->4l %
e Event Selection (ATLAS)

— Single lepton trigger (>99.5%)

e 20-22GeV for elec, 18GeV for muon
— 4lep pT>20, 20, 7 and 7GeV

o Isolated and small impact param
- |m,my,|<15GeV
- m3,<115GeV && my (GeV) <120 130 140 150 160 165 180 190 >200

threshold (GeV) 15 20 25 30 30 35 40 50 60

Signal acceptance with eff is ~15% for my=125GeV. (~48% for m=200GeV)
Performance of Low pT lepton gets important.

e (CMS for comparison
— Dilepton trigger
— 4lep pT>20, 10 and 2 x (7GeV for elec or 5GeV for muon)
— 50 < my, < 120GeV
— 12 < m3, < 120GeV
— 49%, 78%, 61% for 4e, 4u and 2e2u (my=190GeV)

(‘ ’ 27 Dec, 2011 KEKt3F— 6




Electron identification efficiency [%]

105
100
95
90
85
80
75
70
65
60

Electron Performance

J/¥->ee, W->ev and Z->ee
— Challenging->Low pT electrons

PileupMD#2£& with Z->ee
T T I LI I T TT | LI I 1T | LI LU | T 1T | T T T LI ]
- ATLAS Preliminary JLL dt=4.7 fb” =
e 2 o =
S T S
& A & 4 —
3 fheags E
- ry £ -
= + A =
e » E
3 a5 R
= ' 0 ]
"o MC Loose++ 4 MC Medlum++ 0 MC Tight++ =
Fe Data Looset++ 4 Pata Mediu Data Tlrght++:

2 4 6 ‘IO 12 14 16 20

Number of reconstructed vertices

27 Dec, 2011

Loose++ identification efficiency

KEKEZZF—

1 1 0 _| T T TT | T TTT | T 1T | T TT | T T TT | T TTT | T T 1T | T T 1T T TT ]
- ATLAS Preliminary Ldt=4.7f" .
100— —
- La b ekt 8t 0o
%0 5o 3
C ot 4 ]
80r- Systematic uncertainty -
C 6% pT~7GeV ]
- <2% pT~50GeV ]
70— —
60 ® DatazZ—ee O MCZ—ee —
W Data Jiy — ee O MC Jiy— ee ]
:I 4 Data W—) ev I/'_\ MC lW—) ev | | |:
50 5 10 15 20 25 30 35 40 45 50
E; [GeV]
> _[ T 1 1 I T T T 1T 1.1 'I T T 1 | T 1.1 | T T [ LI I_
20.08F . . . -
O - ATLAS Simulation Preliminary
0
=0.070 -
~ T ® m,=130GeV
50.06) gaussian fit :
© ~82% in +-2c
0.05_ HZZ—4e

No Zgmnass fit constraint E

© 6 =(2.53+0.06) GeV

0.03F | . cion outside = 20- 0.18 E
0.02 ¢ 3
0.01F *f |
Eo et L gt
QO 90 100 110 120 130 140 150

meeee [GEV]



e

]

Z->pup

Muon Performance

Muon rec eff > 95% (4<p;<100GeV)

. 2 488
P|Ieup®$/*.i. Wlth Z >up

= -

e

i ]

(=] 1= -

S 0.998 1

= . .

#0996 Lat=511f" N

% - 2011 data, chain 1 =MC -

%D.Qﬂd: Z—un fag-and-probe + data .

'II'.'I.EIEE_— ATLAS Jf‘mﬁmﬂ’:aw}fl . | | | ]

L - ]

E‘I.DI’.‘IE;— E

% ffe @ 2 8 o ¢ o oo gee 008" %

Bp.ee5kE E
2 4 B 8 10 12 14 16 18 20

Mumber of reconstructed vertices
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: T T T | T T T T | T T T T | T T T T | T T T T | T T T T :
30000 [ # Spring 2011 alignment 54 ATLAS Preliminary |
9 E o Summer 2011 alignment *,  Data 2011, Vs = 7 TeV E
w5000 £ HeMC ° 3 | =
ﬁ - | JLdt=0.7o o' 3
_E 20000 [ ID tracks g I =
S C 7
N 15000 F- o MC(perfect): 2.31
- ) ® Data spring: 2.89
10000 |- Ji: + Data summer: 2.45
C J . 7
5000 o . =
M I I I | 1 1 1 1 | -\-I I :
%0 70 80 90 100 110 120
M,., [GeV]
> [ LN T T
G 1L ATLAS Simulation Preliminary
w i
o . _
— L ®  m,=130GeV
3008— ~— gaussian fit —
© - 1.
- ~85%ilin +-2¢
- H=ZZ—4p
0.061 . . .
No Zimass fit constraint ]
o =(1.98+0.03) GeV
0.04[ . ction outside £ 20: 015 ]
0.02- —_
I AN A |= I 11 | I.“._I_._I_
%0 90 100 110 120 130 140 150
My [GEV] 18



2 I e Dt o1 1 &{oL  DATA AT1AG Pralimd ]
S I ATLAS Preliminary 1 § ' gmBackgrouna  ATLAS Preliminary 7
o 12 e DATA 71 © | []Signal (m-125GeV) 1
% _ I Background {1 @ - []Signal (m =150 GeV) .
£10L [ Signal (m =150 GeV) - S 8— [ Signal (M, =190 GeV) —
ChS B onal (' as0Gov) ] @ | : Z
@ f B Signal (m =380 GeV) 1 [ HozZ-a ]
N H_77" 4 B 6 [Ldt=4.8 fo'’ ’ n
: Ldt=481" ] I Vs =7TeV ]
- s=7TeV B A ]
: [ ] : 2_
- D_
200 400 600 100 150 200 250
m, [GeV] m, [GeV]
JIyy eellfl eeee
Low mas Highmsy, Lowmy  Highmy  Low mg  High myy 3 events (<140GeV)
Int. Luminosity 481 fb! 481 fb! 491 b !
nt. Luminosity 124.6(4y), 124.3(2e2p),
Zz™) 20403 163424 28106 252438 13403 10.3£1.5 123 6(2 ) e)
Z.Zbb.andtf  0.16+:0.06 0.02£0.01 14205 0.17£0.08 1.6+0.7 0.1820.08 ' H
Total Background  2.2+0.3  16.3+2.4 42+0.8 254+3.8 29+08 10.5+1.5
Data 3 21 3 27 2 15
my = 125 GeV 0.58 +0.10 0.73 +0.13 0.25 + 0.05 Excess of 212-256GeV
my = 130 GeV 1.00 £ 0.17 1.22 +0.21 0.43 + 0.08 - Expected BG 16 events
my = 150 GeV 21404 294+04 1.12 +0.18 _ .
my = 200 GeV 49407 7.7+ 1.0 31404 EXpeCted Slgnal 11 events
my = 300 GeV 20404 49+ 0.6 21403 - Observed 22 events
my = 400 GeV 20+£03 3.3 £05 1.49 £ 0.21
my = 600 GeV 0.34 + 0.04 0.62 +0.10 0.30 £+ 0.06
KEKtZ3Z+—
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4muon candidate with m,=124.6GeV
p=61.2, 33.1, 17.8, 11.6GeV
m;,=89.7GeV, m;,=24.6GeV

@ATLAS

EXPERIMENT
http://atlas.ch

Run: 189280
Event: 143576946
2011-09-14 12:37:11 CEST

e ’ 27 Dec, 2011 KEKt 34—




4muon candidate with m,=124.3GeV
pr=41.5, 26.5, 24.7, 18.3GeV
mlz(ee)=76.8Ge\/, m34(uu)=45.7GeV

D EXPERIMENT
http://atlas.ch

Run: 182796
Event: 74566644

« I 2011-05-30 07:54:29 CEST

A AP : /
e ’ 27 Dec, 2011
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BG check

Z+jets, where jets fakes leptons.
- 2 OS same-flavor with m,+-15GeV
- 2 additional SF leptons passing all cuts except for isolation and impact param.

:_-,. B [ T 1 7 T ™ LI T [T T L L ] :_':. 40 [ T 1 T [T T 1 [T T LI T 1 1 ]
$50 ATLAS Preliminary oy 4 & Wb ATLAS Proiiminary 2T
= . [ . o . | E
B H-7Z" 4 M 7bb 1 = H—zZ"—al -%b—b .
g JLat-48i] =iz 1 B3 Ldt=4810" vz E
i E NE=7 eV #: Syst.Unc. E o5 s =7 TeV 7% Syst.Unc. _f
30 — ]

; ] 20 3

: Z+pp : Z+ee ]

201 » . 15 =
10 . §

20 40 60 80 100 20 40 60 80 100
m,, [GeV] m,, [GeV]
b->u Jet -> e (n*+nY)
b->e

(‘ ’ 27 Dec, 2011 KEKt 34— -
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H->22->4l

5102IIII|IIII|IIII|IIII|IIII|IIII|III|: %102:||IIII|II|||||IIIIIII|IIII|IIII|IIII|III|:
% ATLAS Preliminary — Observed CL - % - ATLAS Preliminary — Observed CL; ]
c HozzZ"sa Expected CL_ - c | 1[4—:. 2254 Expected CL_ ]
° Ldt= 4.8 fo i I Ldt = 4.8 fb” |
= U * S ‘ +10 |
E \Js=7 TeV 51 ;i E J5=7 TeV 5 Lo
= N = 10F - g
U 10__ -] D E
2 r . X
Ty} B ] Ty

L
160 170 180 200 250 300 350 400 450 500 550 600
my, [GeV] m,, [GeV]

Excluded three regions :
135-158.5, 181-232.5 and 276.5-414GeV

C

g
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H->22->A4l

QD1IIII|IIII|IIIIIIIII|IIII|IIII|IIII|IIII|IIII D-li::l‘ILIIII|IIII|IIII|IIII Illlg
3 ; \ E 5 4-(’ ok
M ATLAS Prehmmary E W ATLAS Preliminary
107F () E 107F () E
e Ebseweccii HoZZ' 4] F e Ebseweg HoZZ"' >4l 7
10°L | SXpecte [Ldt=48f" 10-5; _______ - SXpecte [Lot- 48"
30 \s=7 TeV ] 30 \s=7 TeV ]
-IUEIIII|IIII|IIIIIIIIIlIIII|IIII|IIII|IIII|IIII 106'IIII|IIII|IIII|IIII|IIII
110 120 130 140 150 160 170 180 190 200 100 200 300 400 500 600
my, [GeV] my [GeV]
mH(GeV) Local (global) p, Local significance Expected
1.8% (~50%) 2.1c 1.4c
244 1.1% (~50%) 2.36 3.2
500 1.4% (~50%) 2.26 1.5

LEE estimated over mass range: 110-600GeV

27 Dec, 2011 KEKtz7—
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ATLAS vs CMS

I I I I I > = T T | =

210 * DaTA ' _ o ATLAS Preliminary 1

810- I Background ATLAS Prellmlnary i 212'— . DATA ]

o + []Signal (m ~125 GeV) . - [ Il Background ]
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e Event selection

. = — J
- 2920 trlgger 5 800k Inclusive diphoton sample _:
- ET>40GEV and 25G€V : ?DG * Data 2011 _:
. 0 - Background model -
— Isolated tight photon = I Y T SM Higgs boson m_ = 120 GeV (MC) 3
e ETCone40<5GeV it - ]
. — = -1
-> 22489 events in total 500 \Ns=7TeV, I Ldt=491" —
(100<m,_<160GeV) 400F- =
e Categorization => "9” 200F- =
— Conversion status = .
. 200
— Eta region = .
— pTt=40GeV 100F-  ATLAS Preliminary —
2uncon\.-‘erted: >=1 COI'IVEI'tEd: D:| PR TN T AN TR T YO il T "W TN TN TR AN TN TN TN TN AN SN TN TN SO SN TN SN | |:
n(y2) n(r2) s wgr—r—————7——7 7
I Resolution: g8 =
175 esolution E 5D
1.3 Good i@.
0.75 0.75 Poor m_m
Z 0 110 120 130 140 150 160
0.75 ny1) 0.75 1.31.75 n(yl) 5!

m,, [GeV]

T thrust axis
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Data

Background

& . ToT e Processes = yy, vj and jj
= .
o — Fake photon jet->n? n-strips
s e 1/~10% (gluon>quark)(MC)
10 j ~ 500 ub | & 20000¢ ]
o | :;’ 130002— —— Data-drivter; estimations —;
. — S U bt vy expecte 3
W0 R= o 16000 T e vj expected .
£ 140001 B jj expected E
~ 200 nb 3 120002— ------- DY expected —;
100005_ ATLAS Preliminary _E
8000 = E
6000} f Ldt=4.9f" -
~ 30 pb 4000 3
2000 E
of —— .
VY v i DY
~ 40 fb — . —
Composition Va4 ¥ il Drell-Yan
Events 16000+ 200+ 1100 | 5230+ 130+ 880 | 1130£50 2600 [ 165+£2+8
R ~ O(8000) Relative fraction (T1+5)% (23 +4)% (5+3)% (0.7+£01)%
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Mass Reconstructlon

e Mass myy=V2E,E,(1-cosa)

— Energy(E; and E,) & Angle(a) between 2 photons
e ResolutionldPileupDELEEHENZ(THLN,

— ConversionTEEeb L MovIhHdIHE> FIvDERMED,

— FnLIsH . CalorimeterDBHE&EEFIFHT 3,

-> Primary vertexMZERICIFFIEKFLLLY
Cﬂlﬁ.‘?i]]}' Firp ['G:."ﬁ"] FWHM |GL"I"|'I| ."I"'E ."'H'.]g_(l ."'\'.553."."\'.“{:.
CP1: Unconveriad central, low pry 1.4 34 1.3 142 (0.051
CP2: Uncomvenizd central, high pr, 1.4 33 2.2 18 0117
CP3: Unconverted st low pr 1.7 4.1 13.5 | 589 0.023
CP4: Unconverted st high pr L& 39 18 87 (0.043
CP5: Converted central, low prp, 1.7 39 47 125 (L.03%
CPt: Converted central, high pr, L& 37 1.4 16 (L.DB3
CF7: Converted rest, low pr, 2.0 47 14.00 | 205 0.017
CF8: Converted rest, high pr, 1.9 45 37 110 0.034
CP9: Converted transition 23 58 59 | 429 0014

KEKEZI+—

e

]

’ 27 Dec, 2011

1/N dN/dm,, /0.5 GeV

1/N dN/dm,, /0.5 GeV

0.12

o
o o
@ Y

o
o
)

I|I|III||!I|!I||III|III

ATLAS Prellmlnary
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99— H—yy, m =120 GeV

— Fit
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Energy Calibration

o /->ee, J/¥->ee, W->ev and MC

— Energy scale at m, ~ 0.5%

— Linearity < 1%

— Uniformity (constant term) ~1% for barrel and ~1.7% for endcap
e “Electron -> photon” by using MC

3

> 20051(')'|""\""\"" N B B -
& 1go=. ATLAS Preliminary e
- - Data 2011, \'s=7 TeV, der =46fH" A
5 160— B
E 140" Ocas=176 0.01 GeV E
b 120i%c =159+ 0.01 GeV l<2.47 E
100—  MC has no : Ei?t:asult —

—  constant term .

80" ' in this case [1Z—ee MC E

60— E
40 —
20— —

%0 75 80 85 90 95 100 105 110
m,. [GeV]

c
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BG modeling

e Single exponential function with mass range of 100-160GeV
— Limits are obtained for 110-150GeV.

e Assign systematics for the choice of BG modeling

Events/ 1 GeV

’ 27 Dec, 2011

250 1T

150f
100}

sof

JE=7 Te\.".J Ldt=4.9 "

CP2: Unconverted rest, low g,

e Duea 2011
Exponantial fit

Events/ 2 GeV

Category | CP1  CP2 CP3 CP4 CP5 CP6 CP7T CP8 CPY
Events +4.3 +02 37 05 £32 0.1 £56 06 £23
%139_""|'"'|""|""‘|""|""_ - o e N B L B
S yeof- E-7Tev, | Lot-asnw’ 8 of VE=7TeV, | Lot=a9m’ ]
B 140 EP1: Unsarveried cental, lowp, g %» CPZ Uncorverted centrel, hignp,,
S e LT 1 I e ' e =

1
!FDG 110 12".} 130 140 150 160
m,, [GeV]
80T R L A REmas
a0 u’§=?Te\.".J ldt-=49f’
70 =

CP4: Unconveried rest, high p,,
&  Dam 200
Exponantal fit _:
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E=7 Te'-.-'.J ldt=4af’

CPE: Comverted ceniral, high I:-"

& [ata 2011
Exponanial fit

130 140 150 160
m,, [GeV]

} 14G’_I L I LI I L I LI Iﬁl L L I LI I_ } [
5 = o1 7 3 -
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- ATLAS Preliminary : C ATLAS Preliminary
e e by by by by ]
foo 130 140 150 160 foo 70 1=
m,, [GeV]
- T T T -~ 90
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O 250 JB= ?Te\.f,J ldt=49f' - 9 &0
.E] i CF7: Comvertad rast, low p, ] a 70
5 200 ¢ D201l - E &0
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n . 40F
100 = 30E-
[ ++_ ED:—
S0 - E
L ATLAS Preliminary 1 10F ATLAS Prefiminary
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& 100p CPQ: Converiad transition
o & Daa 2011
Iﬂ Exponential &
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JE=7 Te'-.-'.J Ldt=4.9fb"
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Systematic Uncertainties

Type and source

Uncertainty

Event yield

Photon reconstruction and identification +11%
Effect of pileup on photon identification +4%
Isolation cut efficiency +5%
Trigger efficiency +1%
Higgs boson cross section +15%/ — 11%
Higgs boson pr modeling +1%
Luminosity +3.9%
Mass resolution
Calorimeter energy resolution +12%
Photon energy calibration +6%
Effect of pileup on energy resolution +3%
Photon angular resolution +1%
Migration

Higgs boson pt modeling +8%
Conversion reconstruction +4.5%

’ 27 Dec, 2011

KEKEZIF—




] ! i =
10 L— Observed p_ Data 2011,\s=7Tev | ¢
5 B
[ oveeees SMH — vy expected p_ P ] S
1L Ldt=4.9fb 4 =
SR TGO Wy AN
10 sl L EE CE U WY AR - (g
E 3 S
20 e e 4 &
102 E
:?'.g. _____________________________________________________________________ ]
10° = . 3
E ATLAS Preliminary 3
10'4_{ L1 11 I L1 11 I L1 1 1 I L1 11 I | T | I | I I L1 11 I L1 | II_
110 115 120 125 130 135 140 145 150
my [GeV]
m,=126GeV
e Local p-value = 0.27% -> 2.8c
e Global p-value = 7% -> 1.5¢
KEKEIF—
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H->y/O$ER
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~ __Observed CL_ limit ]
— — Expected CL_limit H— vy —
- + 1o ATLAS Preliminary .
5_ + 25 Data 2011, \s =7 TeV _5
= f Ldt=4.9 0" :
;-.\J.--y .................... *:
B ool b b b b b v by 0 H
10 115 120 125 130 135 140 145 150
my [GeV]

Expected = 1.6-2 x SM (110-140)

Excluded = 114-115, 135-136GeV
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t = (m,, —100)/60 € [0,1].

a” A L L B BN BN IR I i
10 L—— Observed p_ Data 2011,Ns=7TeV ~ _|
...... SM H — yy expected ?
i frexp Po J-Ldt=4.9 ' ) S
= i = Nlt’l—r)“+p{}2r(]—r}+p1r . with
- V s E
1{)’1E ............................................... lg
2o N SV S
10° -.- Observed p_(Hybrid) -
- ---0Observed p_ (Bernstein)3
IS e -
10°°

3 ATLAS Preliminary
|

10—4 1 11 1 1 1 1 1 1 1 1 |I 1 1 1 | 1 11 1 | 1 1 11 | 1 1 1 1 |I 1 1 1
110 115 120 125 130 135 140 145 0
my, [GeV]

—
o

Figure 12: The observed and expected local pg-value as a function of my for three different background
models without taking the look-elsewhere effect into account. The black solid line is the result described
in detail in this note, using single exponential functions in all categories. In the Hybrid model the high
pt¢ categories are fitted with the 2™ order Bernstein polynomials, the other categories with the single
exponential. In the model Bernstein all categories are fitted with the Bernstein function. The pg-values
near the minima at 126 GeV are very similar in all cases: pp=0.38% using the Hybrid model, and
po=0.25% using the Bernestein function.
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ATLAS vs CMS

= F e e I e ™ ob'lgﬂﬂ [ CMS preliminary —4— Data
& 800k Inclusive diphoton sample —: E [NS=T7TeVL=476f" T ot
- ®  Daa 2011 ] - e
o 700E Ba::c.gmund model — G1000 [ Al Gateguries Combined !Efsu iy =120 Galf
= 1 — SM Higgs boson m,, = 120 GeV (MC) : -
g e E > 800}
500 Js=7 Tev.j Ldt=4.9f — S i
- 3 > 600
400 — W L
300 = 4001
EDCIE— 3 2{}0__
101];— ATLAS Preliminary —; i . H/I\u o
E I T P B S ?ﬂﬂ 120 140 160 180
0
3 g AL 0 pa - Observed CLs Limit CMS preliminary
E = — Observed GLE lirmit - - 3 m eeeeaeem Median Expected CLs Limit e T TV S TE T
[= 7  —Expected CL_limit H— vy 3 1 EEEE = o Expected CLs
= C E o 3 = : [ 1 =2cExpected CLs
=] C i ATLAS Preliminary ] g 4
£ 5 + 06 Data 2011, Vs = 7 TeV E %
3  S5F JLdt: 491" ] I
5 4F N
e -
3t
ok ./ becgy
e e e =] o e e s
110 115 120 125 130 135 140 145 150 m, (GeV/c")
my; [GeV]
Excluded = 114-115, 135-136GeV Excluded = 127-131GeV
Expected = 1.6-2 x SM (110-140) Expected = 1.5-2 x SM (110-140)
Local p-value = 0.27%(2.805)@126GeV Kektz+— | Local p-value = 0.96%(2.35)@123.5GeV
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ATLAS combination

ATLAS &Fvo3R)

% E E.xp. t:}hs.l IExr.:. lﬂh;. J:_
E R L H—yy (4.9 o) -—-- H— ZZ— Il (4.8b™) o
© H—s WW— vlv (2.1 1b™) s —— H—ZZ— llgq (2.11b™
c B Hott (1.1 fb™) Ho ZZ- vy (210 7
o |
£ 10 &
_| —
O —
= _
Tp)
o)) |
1E
" ATLAS  Preliminary [Lat-1049m" 57 Tev CLs limits |
10400 200 300 400 500 600
o BRIMERSEH->vy, H->WW->Ivly, H->ZZ->4 My [GeV]

o HFHU\VERAEH->ZZ->llvy (S EIEEFHFULLEHOT)
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ATLAS combination

Exclusion (95/99% CL L|m|t) ;

10 L L = ' i L LU I L R
D% - ATLAS Prellmlnary | 2011 Data - o [ ATLAS Prellmlnary 2011 Data -
R — Observed . 1 ° —— Observed
5 B -- Expected f Ldt=1.0-4.9 fb 4 & 10 ... Expected f Ldt =1.0-4.9 fb"
= C+1o _ 1 - =10 m
£ | 4 D=0 fs=7TeV | £ [ O=0 s=7Tev 1
— - L i
O O
X 1 w ~ - i
s F &

- e :
‘CLs Limlits | | | | - CLs L|m|ts L -
-1 1 1 1 1 1 1 1 1 1 | | 1 1 1 1 1 1 1 1 1 1 1 1
10 100 200 300 400 500 600 110 115 120 125 130 135 140 145 150
M, [GeV] M, [GeV]

e Expected limit : 124.6 < m, < 520GeV

e Observed limit
— 95%: 112.7 < my < 115.5GeV, 131 <my < 453GeV except for 237-251GeV
— 99%: 133 < my < 230GeV, 260 < my < 437GeV
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ATLAS combination
Exclusion (95% CL Limit)

- ATLAS Preliminary

—
o

95% CL Limit on o/ay,

-~
----------------------

—

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

e QObserved limit (95%)
— 112.7 < my < 115.5GeV, 131 <my < 453GeV except for 237-251GeV
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ATLAS combination

Excess at 126GeV

Local P-Value

_ ATLAS Preliminary 2011 Data |  § +f ATASPeimnay — —aoioas
= o 10-*; y
_; 3 102}
.................................................................. ; 2(7 10° — Observed
5 W G Trheesed 4o
___________________________________________________________________ E 3 10°F f Ldt=1.0-4.9 1"
— Observed E 12 :::: o BT e
L EXDECTEd —;. 100 200 300 400 500 MH?(g%V]
.................................................................... d 4o
J Ldt=1.0-49fb" E
\s=7TeV 3
-------------------------------------------------------------------- 4 50
-10'? |||||||||||||||||||||||||||||||||||||||||||||||
110 115 120 125 130 135 140 145 150

M, [GeV]

Local py-value: 0.019% -> 3.6c (expected ~2.4c)
Global p,-value: 0.6% -> 2.5¢ with LEE over 110-146GeV
Global p,-value: 1.4% -> 2.3c with LEE over 110-600GeV

LEE=look elsewhere effect (resolution® R L\ Fv YR ILTEE->yy4l)
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ATLAS combination

Excess at 126GeV

5 1 ;I T TT | T T | T T | T T | T TT1 | T T | T T | T IE
;EE N
d 10°F
© 5 -
Q
S 10%kE ~
— = 1 Local p,-value(126GeV)
N VO 1 ~H->p 280
107 3 -H->ZZ->412.1c
N 1 -H->WW->lvlv 1.4¢
il ' _|
10°E 45 ATLAS Preliminary *,
5] ----Exp.Comb. --—Exp.H—7yy i
10 = —Obs.Comb. —Obs.H—yy R
- Exp Ho 4 exp. H— vy 2011 Data ™. 7
106 —ObsH-al Obs.H— v [Lat-20540m" >
E| 1 1 1 | 1 1 1 1 | 1 1 11 | 1 1 1 1 | 1 1 1 1 | I.I (| | 1 1 1 1 | 1 1 1 |E
110 115 120 125 130 135 140 145 150

M, [GeV]

Local p,-value: 0.019% -> 3.6c (expected ~2.4c)
Global p,-value: 0.6% -> 2.5¢ with LEE over 110-146GeV
Global p,-value: 1.4% -> 2.3c with LEE over 110-600GeV
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ATLAS combination
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. . mp range Lumi sub- My reso-
CMS combination Channel (GeV /c?) (fb~!) channels lution
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CMS combination

Exclusion (95/99% CL Limit)
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CMS combination

Excess at 119/124GeV

Local E-value
L
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R AR aaana et |
= | -
@] _
S 1 1o from fit | —
® i

@ 0
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Higgs boson mass (GeV/c?)
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Higgs x-sec 7->8TeV

~30%Im Lk
P 12

—
o
|

()]

Integrated Luminosity, fb
0
I

..............

my [GeV]

“Additional 15-20 fb-1" with 8TeV in 2012 per one experiment
-> Achieve 5¢ for 120-130GeV in the next year.

(or exclude ~125GeV mass point.)
(Achieve 56 down to 115GeV with ATLAS+CMS in the next year.)
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Summary

e Higgs search at LHC in this year is very exciting!
— ATLAS still have several channels (tt/bb etc) to be updated.

LEP r
Tevatron

ATLAS |1
cCMS
Allowed Region

<my <12

/GeV

100 150 200 250 300 350 400 450 500 550 600

e Small excess around 124-126GeV is real? -> “"NO"” at the moment
-> Still 2-3 sigma level with the look elsewhere effect.
-> We need more data in the next year.
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Backup
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WW analysis, Control regions

Control Regions Signal WW W +jets Z/4" + jets tt tW /th/tgh WZ/ZZ /W~ Total Bkg. Observed
WW O-jet (mp < 220 GeV)[1.7£0.4 223 £30 2015 68 2610 154 5+3 206 + 36 206
WW Ojet (myg = 220 GeV)| 10+£2 1734£23 24412 13419 15 +6 843 3306 236+ 33 258
WW 1-jet (mp < 220 GeV)|1.0£03 T6+13 513 oE5 ob+=14 235 Dl =14 171 +21 184
WW 1l-jet (mpg =220 GeV)|58£1.5 51+9 39x18 1010 35+9 18+ 4 2506 120 +17 129
it 1-jet 0.0+03 3.9x1.0 - 1£17 184 +£64 8019 0.2x£09 270 69 249

WW control regions

- drop mT and A¢(ll) cuts

- m(I)>80GeV for m<220GeV

- m(1)>180GeV or 15<m(ll)<80GeV for m,>220GeV

tt for 1-jet analysis control region
- drop my, m(ll) and A¢(ll) cuts
- b-jet tag
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my [GeV] 110 | 115 | 120 | 125 | 130 | 135 | 140 | 145 | 150
CP1: Unconverted central, low pty 89 | 89 | 87 8.2 1.5 6.7 | 5.7 | 4.6 3.5
CP2: Unconverted central, high pry | 2.5 26 | 26 | 25 2.3 2.1 1.8 1.5 1.2
CP3: Unconverted rest, low prt 163 | 167 | 16.6 | 16.0 | 15.0 | 13.6 | 11.9 | 98 | 74
CP4: Unconverted rest, high py 44 | 46 | 46 | 45 | 43 | 40 | 35 29 | 22
CP5: Converted central, low pry 59 | 59 | 58 | 55 | 5.1 46 | 40 | 33 | 24
CPé6: Converted central, high pry 1.6 1.7 1.6 1.6 1.6 1.4 | 1.3 1.1 0.8
CP7: Converted rest, low pry 17.5 | 181 | 17.9 | 17.1 | 15.8 | 14.1 | 12.0 | 9.7 7.2
CP8: Converted rest, high py 46 | 47 | 47 | 46 | 44 | 4.1 36 | 29 | 22
CP9: Converted transition 8.2 84 | 84 | 8.1 1.6 6.9 6.0 4.9 3.7
Total 69.9 | 71.5 | 70.9 | 68.3 | 63.7 | 57.5 | 49.8 | 40.8 | 30.6
KEKt3F—
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Relative E/p scale
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ATLAS vs CMS
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e How to take into account LLE
~ Pglobal = Procal T N eXp('(ZZ'ZOZ)/Z)
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o Still allowed low mass region
— ATLAS: 115.5<m;<131GeV

— CMS: my<127GeV

80.5

80.3 -

December 2011
1

JCMS excluded

| —LEP2 and Tevatron
1+ LEP1and SLD

68% CL

-> ATLAS+CMS 115.5<m_,;<127GeV (Not combination but just "AND")
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