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e Light Higgs favored by precision
electroweak tests

1 1 1 Ll
LNC MIGGS X5 WG 2010

Branching ratios

e H—yyone of the most sensitive
channels at low masses despite the
small branching ratio 10°~700 720 140 160 180 200

— striking signature (two photons, peak in N . il
. . 8 : %g
invariant mass) 5 we__ i
£ E
€ 10"
: : : : & |
e Very interesting channel in alternative | 4
models (e.g Fermiophobic Higgs) 102 fermiophobic |
— high branching ratio for di-photon decay | “
— early exclusion/discovery T
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e Discovery potential dependent on di-photon invariant mass
resolution

CMS: em crystal calorimeter

e Design energy resolution of ECAL ~0.5% for E(y) >100GeV (for
unconverted y in barrel) e s
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> transparency loss due to
radiation damage

use of laser monitoring

> on-site energy calibration 76K PbWOs crystals

Preshower  Organized in barrel (|n|<1.48)

0 +a-
use of - —yy, Ee/pe, [—e’e and endcap (1.48<|n|<3.) sectors

End-cap crystals
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ATLAS: LAr accordion calorimeter

e Accordion segmentation allows for:
— crack-less geometry
— uniformity
— able to reconstruct photon direction

e Design resolution:
— stochastic term: 10%

—at 100 GeV expect about 1.5%
resolution

e Critical issue:

— understanding of material in front of
calorimeter
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STEP CRITICAL ISSUES

1) two isolated photons with e isolation to reject y+jet and
QCD background

* determine efficiency from data

|arge transverse momentum
pr(y1) >40GeV, pr(yz2)>30,25GeV

2) di-photon mass e vertex determination in
reconstruction presence of multiple
interactions pile-up (PU)

m3; = 2E1 F5(1 — cosh) _
* energy scale and resolution

3) signal extraction e event categories to maximize
sensitivity
e background shape
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BACKGROUND REJECTION

e photon isolation variables evaluated within a cone of
VAN?+Ad?=0.3-0.4 to reject y+jet and QCD background

- CMS: based on Zprtrk, €nergy deposited in em and hadronic
calorimeters. Corrected for PU via subtraction of PU energy density

- ATLAS: based on energy deposited in calorimeter
e shower shape to reject m°—yy

CMS ATLAS
n%-y Rejection
isolated fake a3
= [= .(.(_ __ S2
(ftte—n) e -
oy PS

H—Yy with CMS and ATLAS
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SELECTION EFFICIENCY

photon ID and trigger efficiency is
determined from data control

samples
tagged with tight S et e
eatar wi : ele ID - probe to
1) Z—e*e with tag and probe: e+/ BN sl
* one electron selected with ele-ID (tag),
other used to measure trigger and offline Y
. . . _.*"  probe to
selection efficiency (probe) 5 T easure eff
IJ"' —— \
2) Z—pty (CMS only): U

 select muons and photon (w/o
electron veto) to make Z mass

* use y to derive electron veto efficiency
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CMS VERTEX DETERMINATION

= e ——————
= e = e = — = == =

y cluster

* |large pile-up conditions ECAL
= <Npy>~10 A

* di-photon invariant mass resolution - ;Rif]tvake ‘1 3m
affected by vertex choice :

e CMS vtx determination based on AN L AL 2

— tracks belonging to vertex combined beam spot ~ 6cm

| | ] L

with di-photon kinematics 1 e

» use of Xptluk and pr balancing

. 0 2o Zy o < 10 mMm

— conversion-track finding and projection
on beam spot

o
(*2)
*

Vertex ID efficiency “

p Higgs(120GeV) 4
. 0.4 MC B
e performance cross-checked using .
G reliminary
Z—ptp after removing muon tracks O2F imuaten

Fraction of correctly assigned vertices

P | 3 g g | P
O 50 100 150 200 250
p.(H) (GeVic)
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ATLAS VERTEX DETERMINATION

e ATLAS calorimeter design allows T
for determination of y direction

e Additional use of conversions \\\\ R “‘\ \\ll\l\llill
reconstructed with tracker and
recoiling tracks

1.- Measure

e , . S
e Pointing resolution ~1.6cm photon direction

(unconv.) and ~0.6cm (conv.)

2.- Deduce z of PV

oY TUYTYTY™ | A L D A

S T T T T T T T T T T T T T T T T w
0.03-ATLAS —D - = 200_ ATLAS Preliminary j —
- Preliminary PR £ Ldt=1.08fb" -]
0.025 , : 0= 102x107 [ - Data 2011 \s=7TeV
7L monitored with L . : ]
: ‘ MC ] 150f [ JMC (yy) -
0.02/-€lectrons 6=103x10° - .
0.0151- - - 100—Mmonitored with ]
: - two gammas -
0.01~ -
g 50
0.005}
() — s e 1 e _ Al EPEPEPEE B B “
004 -0.02 0 002 0.04 Y50 900" B0 0 50 100 150
Npointing=Ntrack AZCanPointing[mm]
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PHOTON ENERGY SCALE AND RESOLUTION

o Z—>e e invariant massto determme energy scale and resolutlon
from data

e photon energy smeared on MC to match data to model Higgs
signal

examples of resolutlon monitoring using Z—ee events

:

L2 . | I Tr l I I

3 CMSPre"mmary i %1000”1.I””[,,”],,,,],,,r],,,,],,,,_,”
Q \s=7 TeV —— MCsmeare O 900 ATLAS preliminary
g 10000| L=4.74 fb" —e data 2 goorData 2010, \'s=7 TeV, [Ldt~40 pb”
c =
Q
3 0ol 2 700 0,,,=162:009GeV - hi<1.37
- 7 ete- CMS 600E- Oy =1.4520.02 GeV e } —»—Data
. I — Fit
6000~ parrel-barrel 500 ' “ 00 MC
R9>0.94 400 ' —ee
4000} 300 " *
i 200 F 2 \
2000 ’
: 100 . N
= i
- ®- s v T BT B e R e TS M - R0 >
Qe S . % 75 80 8 90 95 100 105 110
2
M.. (GeV/c?) Mee [GeV]
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M(W) RESOLUTION

° In both detectors m(vv) resolutlon depends on photon
kinematics, conversion probability, and pseudorapidity

e CMS performs better in central region, ATLAS in forward

e Overall performance for Higgs signal quite similar

CMS ATLAS
best resolution cat. | worst resolution cat. | best resolution cat. | worst resolution cat.
FWMH ~ 2.8GeV FWMH ~ 7.2GeV FWMH~3.3GeV FWMH~5.9GeV
o ! ; %  CMS preliminary - 0.09 T T T T T .
0 6’: @ Simulati : : : - =
% : ‘ ation ﬁ Simulation 8 0.08E- ATLAS ’%‘ E
G [ — PaameticModel | | Al Categories S - (Simulation) B .
i - Combined ~. 0.07 = |P t‘ Ocg=1.7 GeV E
(’). i Gy ™ 194 GGV."C2 é\- 0 06 :_ H_>W t + _:
© af : 5 9P m,=120Gev . FWHM=4.1GeV ~
= $ 0.5 f | -
§2 gl FWHM=35Gevic’ L - s ' ‘ .
QC, — 0.04 ' I. -
> z : ¢ =
Q 0.03} ) \ E
= ' ', .
0.025 ) \ E
0.01f- . =
Oy ———————— 000705710 115 120 125 T30 135" 740
m,, (GeV/c?) m,, [GeV]
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v1=64.2GeV v2=61.4GeV
diphoton mass = 126.6GeV

'\ A EXPERIMENT
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PHOTON-BASED CATEGORIES

e Event categories to

= e
s = _ — —

— maximize statistical power
— exploit differences in kinematics between signal and backgrounds

— identify regions of the detector with very different performance

e CMS: 4 photon-based categories

___ _

2 cluster shape
categories |

2 pr(yy)

® categories (except |
for conversions in |

transition region)

2 categories with
conversions |
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DIJET TAGGED CATEGORY (CMS)

- q

e Dijet category (CMS only) added to: ¢ —

H

<
S
— improve sensitivity to UL determination (about 10%) VBE S
— isolate events produced by VBF mode %

e Dijet VBF selection added on top of two photons identification
— two high prjets: > 30 GeV (> 20 GeV) for leading (sub-leading) jet
— |An(jets)| > 2.5 CMS,
~ m(dijet) > 350 GeV =

i . Myy =121.9 GeV
e Not 100% pure VBF category éu Mjj = 1460 GeV

— GluGlu contamination about 30% T

— contamination affected by large
systematics

» assigned a 70% uncertainty E’M o gl N
hte:‘(’)ed ad: Nt1 “ng ?%F?%'\:B 07 2011 CEST
3un£ve nt: 177201 / 625786854

jumisecl . 450
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e Signal shape from MC after smearing obtained on data (Z—ee)
— CMS: sum of gaussians
— ATLAS: crystal ball (gaussian with exp. tail)

e Bkg is extracted from m(yy) data distribution
— fitted with a smooth function

» CMS: 5% order polynomial
» ATLAS: exponential

— background estimate from MC not used: just a cross-check for data-MC
comparison

e Limits on cross section extracted with modified frequentist
approach (CLs) using profile likelihood
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e m(yy) spectrum (all categories added up)

e most relevant structure is excess at about 124-126GeV in both
plots

LR l LI I T I 0-85058 I B EE] I LI I HE B ] l | lq
> 900~ — ——
900 All classes combined 8 Selected diphoton sample
| . s 20 e  Data2011
| 2 st & Background model
800 CMS\s=7TeVL=4.81b""- @ =B & N SM Higgs boson m_ = 120 GeV (MC)
> —— Bkg Model a =
o " x S00— \s = 7TeV.det =491
O 600 1o - 400 E_
= =20 :
~ 900 — 2xSMm, =120 GeV - S00E-
2] x -
T 400 200~
) - -
> 100~ ATLAS =
L 300 = . | | —— I ! -
()] - I | b b . 1 | ] =
R4 - —
200 : 53# i E
100 & 50 =
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Daniele del Re H—oYy with CMS and ATLAS



SPECTRUM N CATEGORIES (CMS)

d) Both photons in barrel

RII"<0,94 dijet category
o~ -IIITITIIIIII‘IT]]III[TTII]11]1]TTTUIIIII-
% Dijet-tagged class ]
O 121~ -
2, i CMS\s=7TeVL=481"
. ! —* Bkg Model ]
] S o ]
‘g ; 101~ +1 g N
g Q - ] o .
L O] 8 a —— 2xSM m, =120 GeV 4
f) One or both photons in endcap ; 1
in  — 6 ! )
RT""<0.94 = i
(4)] L ] - -4
> : -
41 i
2 .“jl&lhm -:; “. gl _-
E illg u”":zziiﬂgs I
.. .lil!:.;s; .
100 110 120 130 140 150 160 170 180
m,, (GeV)

100 110 120 130 140 150 160 170 180 100 110 120 130 140 150 160 170 180
m,, (GeV)
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SPECTRUM IN CATEGORIES (ATLAS)

just categorles W|th unconverted photons shown
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UPPER LIMIT ON CROSS SECTION

* Expected exclusion at 120 GeV: CMS ~1.5xSM, ATLAS ~1.6xSM

e Observed exclusion:
— CMS: 128 GeV <mp< 132 GeV
— ATLAS: 113 GeV <mpu< 115 GeV, 134.5 GeV <mpu< 136 GeV

e Excess at about 124-126 GeV seen in both experiments

LN B A D A A A A B AR A B A B AR B B A | [1"!'1"1'17'1'1"!_ 8 llllllllllllllllllll lllllllllllllll

= — 1l L
= gl Median Expected CMS Vs =7TeV, L=481b" _ & - — Observed CL, limit -
- - | —— Observed | | - % 7  — Expected CL_limit H— =
T ~ | i + 10 Expected E 13 ]
T X + 26 Expected - © E Wt ATLAS E

4 B | g = . ]

S , | o °F JLdt =49fb" ‘
< F | | 2 -

% i 1 E § § g 4:
T a 3f
© ki
1 ] W 4 ’ T TIXSM - 2
? 111111111111 Lo oo bww oo by y vy L1 - ITENEN TS BTETETAT T EP ST AT BN AT AT STRTET A BTSN SPETE A SRR -
10 115 120 126 130 135 140 1‘("% \})‘ 110 115 120 125 130 135 140 145 150
m,, (Ge

my [GeV]
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SIGNIFICANCE OF EXCESS (P VALUES)

e 30 local signiﬁcance excess for both experiments
e Global significance (including look-elsewhere-effect) is about 2o

e Position of maximum of significance is slightly different
— 124GeV for CMS, 126 GeV for ATLAS

()] Q_o :‘ o e "!""l""l""l""l""f_‘
c_30 ® 10— Observed P, Data 2011,\s=7TeV = _
> &) E 3
1 (@] - -
Q — — SM H — yy expected p ) -
2 N 0 Ldt=4.9fb'  _
3 <
— :I» irisy vy Pomi i - - ,n——qhn-‘ ---‘-":
107 SLLLEEEHHFHAA A SR L, -
LS | N0 |
= 1= 102 — Observed p - conversuon) |
- E = — Observed p_ (Inclusive) -
- | 4 Pseudo-data ensemble - \ 3 v . _Efp_egtgd_ S_Nj p, (n-conversion|
10 7| -~~~ Dijet-tagged class . = 107 . Expected SM p_(Incl =
3| - Other 4 classes ; | 4(5?% = ATLAS xpecte p, (Inclusive) :
S e e o ruay TUNN W —— hi | l | | | | | :

110 115 120 125 130 135 140 mM?GeKS/? 10990 115 120 125 130 135 140 145 150

H

m,, [GeV]

Daniele del Re H—oYy with CMS and ATLAS 20



Preferred value by fit about x2 SM (with large uncertainty)

Dijet-tagged_

m,, = 124 GeV CMS,\s=7 TeV |J=O-MEAS/O'SI\/I
: — -1 | = £ L L B BN L RN L LA RN
| combined (68%) L =4.8 fb 3-  —Best fit H o> 7y
- Single class - V1o ATLAS

llllilllllllllllﬂ"l

Both photons in barrel, Hg"'>0.94_

Both photons in barrel, R;"'"<o.94_

- One or both in endcap, R1>0.94™ 2
- . — -3 Data 2011, \s =7 TeV JLdt=4.9 fo —
Oneorbothinendcap,R?"<0,94 = EPEPEPEPE IPEPEPEF EPEPEPEPE EPRPEPES EPEPETEr A | EPEPEPET PR
» ‘ 110 115 120 125 130 135 140 145 150
m, [GeV
001 2 3 45 6 7 8 9 [GeV]

Best fit o/oSM
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SYSTEMATICS

. e pp——

Source CMS ATLAS

applicable to photons
Photon identification efficiency 1.0% + 2.6% 11%®5%(is0)®4%(PU)
Clus. shape 4.0% + 6.5% -
Energy resolution 0.2% + 0.9% (on y) 12% (on myy)
Energy scale 0.2% + 0.9% (on y) -
Material - 6%(e—y) ®3%(PU)
applicable to di-photons
Integrated luminosity 4.5% 3.9%
Trigger efficiency 0.4% 1%
Vertex finding efficiency 0.4% 1%
pT>40GeV cut efficiency - 8%
cross sections and branching ratios
Gluon-gluon cross section +12.5%-8%(scale) ~7.8%(PDF)
Other production modes (scale) 0.5%(VBF) 0.8%(WH) 1.6%(ZH)
Other production modes (PDF) 2.5%(VBF) 4.2%(WH) 8.5%(ZH)
dijet category
VBF (Gluglu) contribution 10%(70%) -
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OPTIMIZED CMS ANALYSIS (MULTIVARIATE)

e New analysis presented by CMS at Moriond
— multivariate approach for selecting photons and di-photon events

e Expected limit improved by 20% (1.2*SM at 120GeV)

— equivalent to 50% more statistics

e Similar structure in UL. Excess slightly moved up (now at ~125GeV)

[ Observed CLsLimit CMS preliminary Intetpretdlon Requires LEE  CWSpreliminary

[}
3
F eeneanne Median Expected CLs Limi : ; : I g . i
: an t .}Gﬂ“";v{““‘?‘ i 12_ _.Ns= 7TeVL: 476ﬂ:> .| DuetTag .
+ 20 Expected CLs 3 $ V : - : \'
- Semeomttn ﬂ / N\ o —
/A "7 i i Class 1 |- .
oF | —— Observed Asymptotic __ Class 0 - Z
10°E " —4— Observed Ensemble
- . —— cat0-3 (Non-VBFTag) —
- 1 1 1 —— cat4 (VBFTag) HT 1
1111111111111111 [ IEER AR R AR AR AR RN TN BE A N A BN A A ——— L i - -
Ho s 0 0 s 0 e B 103 e 2 0 2 4 6
m, (GeV/c?) (GeV/c) .
T Best Fit /o,
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FERMIOPHOBIC |NTERPRETATION

e Hovy analy5|s can be mterpreted in scenarios dlfferent from SM

e Fermiophobic (FP) scenario

CMS exclusive categories
— Higgs does not couple to fermions

] 2= Di-jet CMS Preliminary\'s = 7 TeV, L = 4.8 fb"
—only VBF and VH production modes allowed E e B o
— BR(H—vy) highly enhanced (~10*SM at of | \ I g
120GeV) BN RNCRCE 548w i i LV
— Higgs is more boosted (harder prspectrum) s o —
8 .. C
e ATLAS: sensitive to FP thanks to pr s -§'
categories i E o1t P &
°‘5=:'$—F—-' e — Q)
e CMS: dedicated analysis Y Te—— )
2.5?— 2
— 2D fit: m(yy) and it (rtr=pryy/myy) E 2
— additional exclusive categories (dijet tagged  ..£ | [ I
for VBF and leptonic for associated prod.) oo
m,, (GeV)
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FERMIOPHOBIC RESULTS

* FP nggs hypothe5|s (W|th the SIVI couplmgs to vector bosons) not

favored
— difference in sensitivity comes mainly from addition of exclusive modes
by CMS
o L LI LA L A L LA O L LA - T Jl BN B AL AL LA l | ]
—~ [ eeereneees Median Expected ~ CMS Preliminary 4 2 i — Observed CL_ limit :
> ——— Observed ; q © : 1
T " | M 10 Expected Ns=7TeV,L=481fb" - € . — Expected CL_limit .
+20E d i ; ..
T 10k ----- Expected Disttagged ciass P B ATLAS Preliminary
B - Expected Lepton-tagged class | E 10 + 26
-~ o T Expected Other 4 classes(2D) | - : : o -
Q L : : ‘ ‘ O 5
& 2 -
= 8
P R |
EI:t.’{ Data 2011, \s =7 TeV :
JLdt -49fb" 1
— E———————— Ferm|ophob|cH_)‘y'Y I
PN IS IS ST SR S S S 1 P EPRTETET BT | EPEPEPEPE EPEPETETE I A .
110 115 120 125 130 135 140 145 150 10110 115 120 125 130 135 140 145 150
mH (GeV) my [GeV]
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FERMIOPHOBIC CMS COMBINATION

o Combmatlon of dlfferent nggs modes in FP scenario by CMS
— FP hypothesis (with the SM couplings to vector bosons) excluded up 190

GeV
a L e e — a [T I e e — — — — —————————
bu- CMS Preliminary —=— Observed bLL 1021 CMS Preliminary — Combined obs. | |
B - Ns=7TeV B Expected (68%)|| B : \Ns=7TeV |[eeeee Combined exp. |7
cC 1 0 : L = 46-48 ‘fb'1 ..... Expected (95%) 4 - I_ =4.6-4.8 fb.1 —H = YY (48 fb') i
o) - ; (@) — H— WW (4.6fb") |]
= h : = — H52Z (471 |
£ g 10 =
O S \____/—‘:
@) @)
X 1f 1 :
O - . Ty,
(o)) ’ (o))
10" E E
i 1 1 4 3 3 y M g g | T T T T T R 1: I 1111 | l 11 I [ | 111 :
100 200 300 110 115 120 125 130 135 140 145

FP Higgs boson mass (GeV) FP Higgs boson mass (GeV)
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e H—yy search performed with ~5 fb* in both ATLAS and CMS

e Exclusion limits (@95% CL)

— sensitivity close to SM cross section in range 110GeV<mH<150GeV

— observed exclusions: CMS: 128GeV<mu<132GeV and ATLAS:
113GeV<my<115GeV, 134.5GeV<mpu<136GeV

e Excess at 124-126 GeV:
—~30 (local) ~20 (global) significant in both experiment

* More data needed to confirm excess and ascertain its origin
—Summer (+5fb! @ 8TeV) maybe enough
—End of 2012 (+10+15fb' @ 8TeV) very likely enough

e Started excluding alternative scenarios (e.g. Fermiophobic)
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HUNTING THE HIGGS

e

e in SM electroweak symmetry
broken via the Higgs
mechanism

V() = ulgl* + Algl*

EPS 2011: m =173.2+0.9 GeV, LEP & Tevatron Higgs Searches

- ST BEMEARRT S R B s

e W and Z bosons acquire mass, < .£ | “ No,ye,,nc,ud,ngﬂf'"f;?»:
photon remains massless ) Wl e {°

_ o {\|eeps2011 7 E

e Higgs not yet seen N/ / 3
------------------------------------------------------ 430

° ° . 8 F =

e limits for the Higgs bosons £
from direct searches and Bl Fitincluding theory erors 4%

2 s ---- Fit excluding theory errors —
° B === =f-3cccedi ccceccescctcsncscssssncnncsesnncsccacccnns 11o

gIObaI EW fltS 0 00 150 T T S
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HIGGS CROSS SECTION AND BR
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Cross sections and BR
from the LHC cross section working group:




PHOTON BASED CATEGORIES

. Event categorles to

— maximize statistical power

— exploit differences in kinematics between signal and backgrounds
— identify regions of the detector with very different performance

e CMS: 4 photon based categorles

g

2 n categories

(1)1y,2y in barrel
(2) remainder

A

231 categorles
(1) 1y,2y [n|<0.75

(only converted) |
(3) remalnder |

Daniele del Re

I

2 cluster shape

categories |
(1) R9(1y,2y)>0.94 ‘

- (2) remamder '

- 2 categories W|th

(2) 1y in 1.3<|n|<1.75| &

conversions

(1) at least 1y
converted
| (2) remalnder

H—vy W|th CMS and ATLAS

2 pt categories

(except for conversions |
in transition region) |

(1) prt(yy)<40GeV ;
(2) pri(yy)>40GeV |




+ Sum p;2= ) p}

tracks

¢« p,ASYMm = ( Y pr —p%y)/( Y pr +p?)

tracks tracks

( _
. pra| — E [—);rack . p7’_/}’

Ny
tracks \ p T

/
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VERTEX ID CONVERSIONS

e about 40% of photons converts in Tracker Volume

* measure photon direction using conversion vertex position and
cluster barycenter

Supercluster

Delta Eta

# Conversion Only Conversion Vtx

0¢~

© Conversion + SC e
"‘azﬁeamhne Interseetion
Photon Momentum e PRE
- s‘ ~~“~_‘
Supercluster . i
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— ) P 26,4 = 2.44 GeVI/c?

Overall performance integrated over 2r Beamspot o, = 2.83 GeVic’ -
Higgs Pt spectrum (from data):

83.1%0.2%(stat)+0.5%(syst) 1
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PHOTON ISOLATION AND PU

Multlple mteractlons pose addmonal challenges in thls area:

e additional energy in isolation cones (ECAL and HCAL)
— addressed using Fastlet p subtraction

e for track isolation cut on Az to reject PU tracks, but need to
protect against incorrect vertex assignment

— additional cut on track isolation computed wrt vertex giving highest
track isolation sum for a given photon

0
/ %yﬂet event
\\\

Wrongly chosen vertex

Daniele del Re H—oYy with CMS and ATLAS



BACKGROUND NORMALIZATION

—= e,
e —— = — —

* DiPhoton bkg divided in different categories defined by
experimental origin: k-factors derived x category as product of

(Knio/Kio)* (Kpata/Knio)

prompt-prompt 1.3+0.2 CMS QCD-10-035
prompt-fake 1.3+0.25 CMS gamma-jet QCD-10-037
fake-fake 1+0.5

DY: CMS measurements in EWK-10-005
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* CLs Frequentist method is used with “LHC-type” test statistics

L(data|b(0p)+ps(0s))
L(data|b(0p)+[15(0s))
(constrain 0 < /i < p, and add external constraints for signal

nuisances)

CLs "LHC-type " test statistic: @ = —In

 Limits are given in Higgs mass range 110-150 in 0.5 GeV/c? mass
steps

e Bayesian limit is compared with CL; results
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FERMIOPHOBIC: RESULTS

Lepton-tagged class

Dijet-tagged class

Both photons in barrel, R;""so.94
Both photons in barrel, R;“"‘<0.94
One or both in endcap, R;""’>0.94

One or both in endcap, R;“‘“<0.94

Daniele del Re

m, = 126 GeV
I Combined (68%)
—&— Single class

CMS Preliminary
\Ns=7TeV, L=4.8 fb'—

4 0 1

2 3 4 5 6
Best fit o/o,

= 25

-15

lll[llllllll' Illlllllllllll[‘

T
l\\\

\
pe
(s}
b=
:p

= Low P, and Conv. Transition

-Tl'l'7117"!'TTT]YY"I'V"TITY‘Y] TTT]Y“Y-‘
- — Bestfit  Data2011, \s=7TeV J.Ldt=4.9 fb"_E
SRR =
ATLAS Preliminary %

=F

\—.

ST

\

- S

llllllllllll Lilili111111

/

Fermiophobic H —

l;lllllll l l

R,

3

1 | 1

11

H—YyY with CMS and ATLAS

12

125 130 135 140 145 150

my, [GeV]



— —_—— e

STABILITY OF CMS ECAL RESPONSE

ATV
—

Effect of new laser corrections and intercalibration on ?,» e e i A i
barrel-barrel Z->ee = o o ﬁ ~ Intercalibrations (1C)
Resolution in data improves typically by 10%, EB, Inl>1, | £ | ECALBare o IC + transparescy
R9>0.94 = 8
Instrumental contribution to the mass resolution in 6
the best EB category is 0.99 +0.01 GeV [
& "F G Protiminary 201 1 worsmspwoncycorucion | 3 [Tiiemn 3]
b _ \s=7TeV L=46/ —4—  wi transparency correction j RMS  0.001416
l% 1.01 —_ECAL B § — nnransperemyoorredizn j 0 ‘ - Ny ‘
2o Refmad ety Fhghs 3 v wOM“ (GeViE)
& oo | ]
3 Energy scale for W—ev and Z—ee stable
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A A4 4 PURIE ST RN T WY W W SN VN WU WU NN N TN T SN SN S . PR BTRTI SRR
26/04 26/05 25/06 25/07 24/08 23/09 23110 0 20 40 60
date (day/month)

throughout 2011 at the level of 0.1 GeV.

EB inter-calibration and transparency
correction fully understood for EB for the
entire 2011 data set.
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