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i Introduction

» A Higgs boson was discovered by ATLAS & CMS (July2012)
* Driven by high resolution channels : H>yy, H>ZZ2->4/
e Supported by HHOWW->2/2v
» No excess was observed in fermionic channels
* Results were compatible with background only hypothesis

.50 CMS Preliminary,\'s = 7-8 TeV,H > t1, L= 10 fb" Why Higgs tott ?
g‘” a5k oo § * Most sensitive channel to probe lepton
g 4_05_-i1csexpected _E Couplings
_t, E [ | £ 20 expected 3 . ..
E 35[ o Important to establish SM predictions
3 3.0 e Large enhancement of production rates in
% 25 BSM models (MSSM etc..)

20F

15 What has Changed from ICHEP2012 ?

;'og * Added more data

5 . .

Y R NS I I * Improved object reconstruction

110 120 130 140 * Improved analysis technique

m,, [GeV]

ATLAS-CONF-2012-160, CMS-PAS-HIG-13-004
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French Contribution

» Strong involvement of LLR/IN2P3, SPP/IRFU in
CMS H—>1t analysis

Developments of HLT triggers with taus

Tau reconstruction, identification, and commissioning
Di-tau mass reconstruction

Analysis design & optimization

Contribution to final result (et,, ut, channel)

» LAL, Orsay in ATLAS H->tt analysis
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Di-Tau mass reconstruction & involvement in the analysis
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Analysis Overview

Increasing S/B

g S/B ~ 0.02 S/B~ 0.06 q°

g | _
Gluon Fusion Process q'

VH Process

Reducing and controlling backgrounds is the key
Analysis divided into various channels

ATLAS Gluon Fusion + VBF CMS

ee, L, e, TT,eT, Ut HLLEW, T ET UL
Associated production (VH)
/e, 0T, 00t (W/Z- iv/el, H->1r)
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&) di-Tau Mass Reconstruction

SVFit » Mass of t Lepton pair reconstructed
via Likelihood technique, based on:

Tt decay Kinematics

*  Compatibility of reconstructed E;Mss
with Neutrino hypotheses

e  Exact Matrix Element used for t=>/vv

Vv
rJ * Phase-Space is used for t>n
-1 e,u,u . .
L e *  Nuisance parameters are integrated
out
CMS Simulation Vs =8 TeV ne CMS Simulation Vs =8 TeV nt
= 02r = 0.167 o _
E o1ab  Ho>trm,=125GeV E [  Ho>ttm,=125GeV A similar di-tau mass
= 0'165_ [Jzow = oM Tz reconstruction is used by
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a Anatomy of the Analysis

f Z->TT ;‘ (':‘MIS I:-‘rellimlinalry,lbf_l= 7:8 'Il'e\al', L.= 2:43: fbl'1, II-I—I> *t*::
T D F Ut —e&— observed
Estimated using t O 3000F M L] Zow
— [0 jet B clectroweak / \
embedded Z->up | = - =i
_& 2500 [~ 3 acb EWK
\_ events _E - 3 bkg. uncertainty
= 2000k Mostly W+jets
© - :
- oo Measured from high
L - .
QCD : g m; sideband P
- : 1000 |
Estimated using :
SS data 500 |-
N y ]
0
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: P L AL AL L L L
PreseleCtlon : m't’t [GEV] E3UOOU uth E;bserved
* Events selected with well identified and isolated leptons, 1, N B icroneok
* Topological cuts applied (m; etc..) depending on the channel | 55 thg. uncertainty
20000 = | -
Systematic uncertainties 15000 | Bay o8
* Yield uncertainty Signg ‘ Side band

e Shape uncertainty from:
5000

O T energy scale E
002 T —— -

o statistical uncertainty in each bin 60 80 100 120 140 160
m; [GeV]
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. Event Categories

> VBF
e 2lets
* Llarge M; (>~500 GeV)
* Large difference in pseudorapidity (An; > ~3.5)
* Central Jet Veto
o No jets in between two tagging jets

> 1 Jet ) CMS
e >=1Jets _ The sensitivity of 0/1 Jet category improved
*  Failing VBF by dividing into Low and High p; tau
| categories

>0 Jet

* Mostly constrains lepton and tau systematic uncertainties
* Leptonic channels only

Details are in backup
04/04/2013 H2Taus @ ATLAS & CMS, A. Nayak
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Signal Strength c/o,

CMS Preliminary, Ys=7-8 TeV, L=24.3 fb!, Hotr CMS Preliminary, Vs=7-8 TeV, L=24.3 fb', Hott

T T T ] T : T T ]
m,, =125 GeV : m, =125 GeV :
ua
—— 1-Jet
o E el
& T,.T
hh i 2-Jet (VBF)
° et,
I u'ch ' VH-o11t+l
® VH- 11+l
: Combined —— Combined
—R\— ombine :
N A I N R PR
0 2 4 0 2 4

best fit for GIGSM best fit for GIGSM

Best fit 6/05, = 1.1+/-0.4

Results consistent among all channels and categories
H2Taus @ ATLAS & CMS, A. Nayak
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SM Results

Results combining all channels and categories

ATLAS : 17.6 fb-1 CMS : 24.3 fb-1
= 8¢ e 4.0 CMS Preliminary, Vs=7-8 TeV,L=24.3fb" H-> 11
ol " Ho ATLAS Preliminary . D% - —o—obser:fed l -
© 7} —eo— Observed CL_ _[Ldt =46f"\s=7TeV . B 3.5F —— expected ............................................ ................. -]
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my [GeV] mH [Gev]
At 125 - At 125 :
The expected/observed Limit 1.2/1.9 The expected/observed Limit 0.77/1.81

Observation of flat excess

The observation compatible with S+B hypothesis for a Higgs boson of mass 125 GeV
04/04/2013 H2Taus @ ATLAS & CMS, A. Nayak 11
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Compatibility of the Higgs Signal

Combined 1 Jet and VBF

e, Eth! ll’fh; ThTh

pis

CMS Preliminary, s = 7-8 TeV, L = 24.3 fb™

H[125 GeV) — 11
40 == Daia - Background

@ Bkp. Uncertainty
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—@— observed

| — A -

| N
B clcctroweak
[ aco

200 300
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~ Data — Background

Each category in each channel are
combined with weight of S/B.

4 )

the region around 50 — 150 GeV
g J

Excess is compatible with the
expectation for a SM Higgs boson at
m, =125 GeV
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Significance

CMS : 243 fb!

ATLAS : 17.6 fb!

CMS Preliminary, Ys=7-8 TeV, L = 24.3 fb'Ho 1t

o E T 1 1 1 1 T 1T 1 T 1 T 1 1 1 T T 3 1 Ll Ll Ll Ll | Ll I Ll T | T T T T | T T
o - ATLAS Preliminary | Ldt 461527 TeV - S E a
M B -1 _ @ - ; : : 1o
o [Ldt=13.01b" 1s=8TeV > A
3 | —oObserved H— ¢ i Q 26
10E _ ER: %
- --- Expected for SM Higgs Boson 3 8
E ““““ Expected for SM Higgs Boson at mH=125 GeV E -~ o]
1 E
= _—00c 10-4 e e s
- _...?1 40
T 110 10 L S S —— D-
10 e - ; p-value observed
e oot ] 106 S B p-value expected
- 120 ' ' 5
10_2 _ - 10-7 E, ............................................................................................................ ‘%
E Lo b v b b b E 10'8 1 1 I L ——— I P S T
10 110 120 130 140 150 110 120 130 140
m, [GeV] m, [GeV]
Maximum Significance of 1.5 c at 110 GeV ~ Maximum Significance of 2.93 ¢ at 120 GeV
The Expected/Observed significance The Expected/Observed significance
@ 125GeV : 1.76/11c @ 125GeV : 2.626/2.82¢c

First indication of the new boson coupling to taus as expected from the SM Higgs boson
04/04/2013 H2Taus @ ATLAS & CMS, A. Nayak 13



Mass Measurement

CMS Preliminary, ys=7-8 TeV, L=24.3 fb™, Ho1t
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9
Best Fit Mass : 120 T7 (stat+syst) GeV

Compatible with m,(ZZ) = 125.8 + 0.5 GeV, m,,(yy) = 125.4 +/- 0.5 +/- 0.6
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e Summary

» ATLAS has an observed significance of 1.1 ¢, based on 17fb! of data
e Results with full data is expected to be available soon

» CMS has observed a signal in H=>tt channel with a significance of 2.93 o,
based on 24 fb! of data

* First indication that the new boson couples to taus as the SM Higgs
boson

* The Higgs mass in H->tt channel is compatible with resonance of m, ~
125 GeV observed in diboson channels (yy, ZZ, WW)

» Plans :
* Re-optimization of the analysis ( selection categories etc..)
o Expect to have further improvements with current data.
*  Produce results for MSSM Higgs with full 7TeV+8TeV data.
* Higgs boson Properties measurements (coupling, CP properties etc..)

04/04/2013 H2Taus @ ATLAS & CMS, A. Nayak
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Backup

H2Taus @ ATLAS & CMS, A. Nayak
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A ut VBF candidate

CMS Experiment at LHC, CERN
Data recorded: Sun Nov 25 00:15:46 2012 CEST
Run/Event: 207898 / 97057018

H2Taus @ ATLAS & CMS, A. Nayak
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— Event Categories (ATLAS)

Categories by Number of jets ee,np,ep,et, it
" oiet (it )(  Boosted \(  wBE )
2 jets and not falling An(jj) > 3.0
. to VBF M. > 500 (400) GeV
€7, pv channel SRS iRling 2 o: (H) > 100 GeV Central let Veto
for7 & 8 Tev e iszelies (vector sum of Cut on sum Pt
eun channel for M., > 225 GeV leptons and Etmiss) (4, T, jet, E;mss)
\_ only 7 TeV VAN VAN / \_ lepton centrality /
Additional VH category for ee,up,ep ThTh X
4 2 jet VH ) 4 Boosted N\ [ VBE )
At least one jet with A .._2 6
2 jet events not falling to large pT and not n{ij) > 2.
categories DR(t1,r2) < 1.9 % Y
An(jj) < 2.0 \ / \ /
\_30GeV<M;<160GeV /

*Cuts on leptons, jets, E;™ss are dependent on channels
E.Miss cut applied in almost all categories

b-tag veto applied to all categories
04/04/2013 H2Taus @ ATLAS & CMS, A. Nayak 18



Event Categories (CMS)

Enrich Signal wrt to Z->tt background
Number of Jets (Jet p; > 30 GeV)

Ojet, Low pT
High Background
Constrains Fit

|_
o
=
o
S
@)
y—
=
C
O
=
o
Q
-1

Ojet, high pT
Lepton pT spectrum is
harder from Higgs
Reduce QCD

Tau (muon in eu) > 40 (35) GeV
for high p; category.

04/04/2013

1llet, Low pT

Signal Enhancement
wrt Z

1Jet, high pT
Enhancement from both

lepton and jet
(better mass resolution)

1jet, high pT(H)
requirement

H2Taus @ ATLAS & CMS, A. Nayak

ML, L, eT, 1T

VBF (2 jet)

> 2let

Central Jet veto
m(jj) > 500 GeV
|An(jj)| >3.5

VBF (2 Jet)
2 jets,
high p;(H) requirement,
m(jj) > 250 GeV,
|An(jj)| > 2.5




0

Event Categories (CMS)

Enrich Signal wrt to Z->tt background

\J

Central Jet veto
m(jj) > 500 GeV
|An(jj)| > 3.5

/ Number ofJeLs\(Jet p; > 30 GeV) HH,EH,ET HT

Q|-_ .

e 1 VBF (2 jet
& Do not Fit 1Jet, Low pT L
~§ . Signal Enhancement

c|| for signal i 7 > 2et

S

o

9

Propagate 1Jet, high pT
Constraint from Enhancement from both

lepton and jet

K 0 jet / (better mass resolution)

Tau (muon in eu) > 40 (35) GeV VBF (2 Jet)
for high p; category. 2 jets,

1jet, high pT(H) high p;(H) requirement,

requirement m(jj) > 250 GeV,
|An(jj)| > 2.5

04/04/2013 H2Taus @ ATLAS & CMS, A. Nayak 20



VH Categories (CMS)

W/Z decay to leptons
WH -> (11 ZH -> ({11

1 Hadronict 2 Hadronic t ee/up+ All

Te U TTE possible
TU W TTU combinations

VH, H->WW-> 1 + X is also included in the channel
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S 15f - 00, - o 18 LT,y E
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VH Exclusion Limit

CMS Preliminary

-t 000 ==k
TS

—h
o
III|III|III|III|III|I

%
°
©
o
o
=
£
—
O
52
i)
()]

I I |
—e— observed

— expected

[ = 1o expected

[ ]+ 2c expected
VH—> Vr1

»F 7TeV [L=5.01"
Vs = 3Teva 195lb s

N =
|
l | | . |

04/04/2013

120

130

140 )
my[GeV/c']

95% CL limit on G/GSM

—
=

-
N

-t
Q

CMS Prellmlnary

T
— observed

—— signal injected s=8TeV /L= 195fb‘1
[ + 1o injected :
[J*2cinjected

's- :«'Teva 501" ]

H2Taus @ ATLAS & CMS, A. Nayak

130 140

my[GeV/c']

22



CMS Preliminary, ys=7-8 TeV,L=243fb" " H— 11

Exclusion

CMS Preliminary, Ys=7-8 TeV,L=243fb " H—> 1t
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3 Sensitivity by Channel & Category

1 CMS Preliminary, ys=7-8 TeV,L=243fb" " H—o 11 50 CMS Preliminary, ys=7-8 TeV,L=24.3fb", H— t1
L] L] L] L] I L] L] L] L] I L] L] L] L] I L] L] - L] L] L] L] I L] L] L] L] I L] L] L] L] I L] L]
Expected Limit ' Expected Limit
of - - pp 45F-
et 1-Jet
b we el wob e 2-Jet (VBF)
- T, VH-11+()
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Significance

7 CMS Preliminary, {s=7-8 TeV,L=243fb  H—> 1
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Limits at low mass

CMS Preliminary, Ys=8 TeV, L=19.4fb " H— 11 CMS Preliminary, ys=8 TeV, L=19.4fb " H— 11
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The (*) symbol
indicates

correlation between
separate channels.

The (T) symbol
indicates
correlation between
separate categories

04/04/2013

Uncertainties

Experimental Uncertainties

Propagation into Event Categories

Uncertainty Uncert. (0-Jet 1-Jet VBF
Electron ID & Trigger (%) +2% +2% +2% +2%
Muon ID & Trigger (1%) +2% 429, 129, T
Tau ID & Trigger (1) +89% + 89, 8%, 8%,
Tau Energy Scale (1) +3%, +3%, 3% 139,
Electron Energy Scale (1) +1% +1% +1% +1%
JES (Norm.) (%) +2.5 — 5% F3 — 15% +1 — 6% +5— 20%
MET I[I\.'Drm.] '[‘l'*} +=5% +5— 7% +2 — 7% +=5 — &%
b-Tag Efficiency (1*) +10% F2% T2 — 3% T3%
Mis-Tagging (1%) +30% T2% F2% F2 — 3%
Norm. Z production (1¥) +3% +3% +3% +3%

Z — 11 Category +3% +0 — 5% +3 — 5% +10 — 13%
Norm. tf (1* ex.vbf) +10% +10% +10% +12 — 33%
Norm. Diboson (1* ex. vbf) +15—30% | =15 —30% | £15—30% +15 — 100%
Norm. QCD Multijet +6 — 32% +6 — 32% +9 — 30% +19 — 35%
Lumi 7 TeV (8 TeV) +2.2(4.2)% | £2.2(4.2)% | £2.2(4.2)% +2.2(4.2)%
Norm. W+jets +10 — 30% | £20—27% | £10—33% | £12.4% — 30%
Norm. Z — #f: e fakes 13, (1) +20% +20% +36% +22%
Norm. £ — £f: u fakes 73, (1) +30% +30% +30% +30%
Norm. Z — £{: jet fakes T, +20% +20% +20% +40%

Theory Uncertainties (SM)

Propagation into Limit Calculation

Uncertainty Uncert. 0-Jet T el VBE
PDF (1) - - +2 — 8% +2 — 8%
purfpue(gg — H) (%) _ N T10% 300
pr/ pslqg — H) (1) - - 4%, A%,
prd/ pe(qqg — VH) (%) - - ¥4, WA
UE & PS (%) - _ 49 40,
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Process (-Jet 1-Jet high pr VBF Process (et 1-Jet high pr VBF
ZTT RI833 £ 1027 | 4686 + 232 | 109 £ 11 Z— 1T 25161 + 708 | 792 + A2 7 £6
QCD 18313 + 478 481 + 38 48 +7 QCD 7706 £+ 307 3+03 17 + 4
EWK 8841 £ 653 [ 1585+ 153 | 63 £ 9 EWK 0571 &+ 510 | 365 + 53 46
it 11 +£1 155 + 11 5+ 1 tt 1+ 05 47 +4 4+1
Total Eackgmund 111995 + 2000 | 4908 + 2581 225 + 16 Total EBL"LLHTULIH{[ 42445 4+ 924 | 1207 + B2 113+ 4
H— 17 - E- 73 + 13 11 £2 H— 17 - 15 = 3 5+1
Observed 112279 7011 240 Observed 12481 1217 117
Signal Eff. Signal Eff.
gg— H - 199107 [ 851-10° gg—H - 3.94.100% [333-10°°
qq—+H - 409-10° | 346-10° qq— H . 1.10-10* | 178.10°3
qq— Httor VH - 3.00-10° | 1.60-10°° qq—+ Httor VH - 8301074 | 1.46-10°°
: Tn Ty : eu . ,
Process 1-Jet VEF Process 0-Jet 1-Jet high py VBF
L= 1T 428 £ 90 | 47 + 28 7Tt ARBR2 I 1282 | 1830 = 105 | 61 L 6
QCD 210 + 31 61 + 10 QCD 4374 + 249 395 £ 36 10 £ 2
EWK 11 +£9 1+1 EWK 1185 + 89 361 + M 7+ 1
tF 20 L R 2?42 tt 74+5 1100 &+ 66 19 +£ 2
Total Baﬂkgruund 700 + 05 114 + 30 Total Background | 54514 + 1309 | 3785 + 137 | 105 £ 7
H—:‘-TT :_1 4:&2 H— 11 —:.l:— 23_’f-1- £+ 056
Observed =18 10 Dbserved 54604 3774 118
. _ Signal Eff.
Signal Eff. gz H - 60410 * 3.7 10 °
geg— H 2.52.10% | 499.10" qq— H _ 137102 | 1.80-10-2
qq—H 5.93-107* | 1.20-10°° qq—+ Httor VH - 138107 | 132-10°
qq— Httor VH | 9.13-10* | 350107
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ATLAS Categories (/)

Table 2: The categorization of the H — Ty¢pTjep analysis. The JVF cut is [JVF| > 0.75 for 7 TeV data,
the lepton centrality is not applied for 7 TeV analysis, and the 0-jet category is not used for 8 TeV data
analysis.

2-jet VBF | Boosted | 2-jet VH | 1-jet
Pre-selection: exactly two leptons with opposite charges
30 GeV < myy < 75 GeV (30 GeV < myp < 100 GeV)
for same-flavor (different-flavor) leptons, and pr s + prs > 35 GeV
At least one jet with pr > 40 GeV (|JV Fie| = 0.5 1f [njer| < 2.4)
ETF’“ = 40 GeV {E%“-"-‘* = 20 GeV) for same-flavor (different-flavor) leptons
HT"™ > 40 GeV for same-flavor leptons
0.1< X172 < 1
0.5 < Adygr < 2.5

pr>25GeV (JVF) | excluding 2-jet VBF | pr. > 25 GeV (JVF) ;’;;'::gé“:nzdft;iz
Ani; = 3.0 1 = 100 GeV excluding Boosted Mo > 225 GeV
m;; = 400 GeV b-tagged jet veto Anji < 2.0 b-tagged jet veto
b-tagged jet veto 30 GeV < mj; < 160 GeV
Lepton centrality and CJV B b-tagged jet veto B

0-jet (7 TeV only)

Pre-selection: exactly two leptons with opposite charges
Different-flavor leptons with 30 GeV < mygy < 100 GeV and pr g1 + pre > 35 GeV
Aggr > 2.5
b-tagged jet veto

04/04/2013 H2Taus @ ATLAS & CMS, A. Nayak 38
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ATLAS Categories (/1)

Table 3: Event requirements applied in the different categories of the H — TypThag analysis. Require-

ments marked with a triangle (=) are categorization requirements, meaning that if an event fails that
requirement it is still considered for the remaining categories. Requirements marked with a bullet (e) are

only applied to events passing all categorization requirements in a category: events failing such require-

ments are discarded.

7T TeV 8 TeV
VBF Category Boosted Category VBF Category Boosted Category
e pr Thabvis >30 GeV - » pr Tedvis =30 GeV e pr edvis >30 GeV
> EX™ >20 GeV > E& >20 GeV e ETU =20 GeV b EE >20 GeV
= = 2 jets = pp > 100 GeV = =2 jets e py = 100 GeV
= pr . pr P >40GeV | =0 < x; < 1 e prdl > 40, pr 2 =30GeV | 0<x; < 1
= Anji = 3.0 0.2 << 1.2 = Anji = 3.0 t02<x< 1.2
= mj; > 300 GeV > Fails VBF e m;; > 500 GeV » Fails VBF

» centrality req.
= Xz <0
= pr Pal < 40 GeV

» centrality req.
e Xnp <0
e pr ol < 30 GeV
e prt =26 GeV

o mt <50 GeV
o A(AR) < 0.8
e Y Ap <35

o i <350 GeV
* A(AR) < 0.8
e S Ad < 1.6

o i <50 GeV

* A(AR) < 038

e > Ap< 28

e b-tagged jet veto

o mp <30 GeV
* A(AR) < 0.8

* b-tagged jet veto

1 Jet Category

0 Jet Category

1 Jet Category

0 Jet Category

= > 1 jet, pr =25 GeV
B E—‘}‘i*“* =20 GeV
= Fails VBE, Boosted

w0 jets pr =25 GeV
& E%‘i““ =20 GeV
= Fails Boosted

= = 1 jet, pr =30 GeV
S Efl-“i"’“ =20 GeV
= Fails VBEF, Boosted

e 0 jets pr =30 GeV
(S Efr“i“ =20 GeV
e Fails Boosted

o mt <50 GeV
e A(AR) = 0.6
e 2 Ap <35

oy <30 GeV
e A(AR) < 0.5
e 3 Ap < 35

. p%, —pr<0

e i <50 GeV
* A(AR) < 0.6
e > Ap <35

o i <30 GeV
* A(AR) < 0.5
o > Ap <35

.p%—p}{ﬂ
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ATLAS Categories (t7)

Table 4: Summary of the event selection and categories for the H — Th39Thag channel.

Cut

Description

Preselection

No muons or electrons in the event

Exactly 2 medium tpyg candidates matched with the trigger objects

Al least 1 of the 13,y candidates identified as tight

Both a9 candidates are from the same primary vertex

Leading thagvis pr = 40 GeV and sub-leading thagvis pr = 23 GeV, gl < 2.5

Thad Candidates have opposite charge and 1- or 3-tracks

0.8 < .ﬁﬁ[ﬂ ,T2) < 2.8

Anir.t)< 1.5

if ET= vector is not pointing in between the two taus, min [Ag(E™, 1), Ap(ET 15)} < 0.27

VBF

Al least two tagging jets, j, 2. leading tagging jet with pr > 50 GeV
pin * 2 < 0, An;; = 2.6 and invariant mass m;; > 350 GeV
ﬂ]iﬂ[i;r_f[,rjlfj] < Mr1-Mr2 < rt'IE_‘:L[r}‘“, 17jz)

E?L"“‘ = 20 GeV

Boosted

Fails VBF

Al least one tagging jet with pr > 70(50) GeV in the 8(7) TeV dataset
ARty T2)< 1.9

E}“L‘“‘ = 20 GeV

if ET= vector is not pointing in between the two taus, min [A¢(E™S, 1), A¢(ET™, 13)) < 0.1,

04/04/2013
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,:‘l Past CMS results

SM Higgs Significance

my | GeV] | —2¢ | —1¢ | Median | +1c | +2¢ | Observed
110 0.50 | 1.32 2.25 299 | 3.55 1.68
115 0.59 | 1.30 2.33 3.12 | 3.68 1.74
120 0.70 | 1.53 2.49 3.18 | 3.78 1.49
125 0.61 | 1.47 2.45 3.19 | 3.74 1.50
130 0.54 | 1.41 2.32 3.08 | 3.66 1.17
135 0.39 | 1.23 2.10 2.79 | 3.40 0.76
140 0.30 | 1.01 1.89 260 | 3.10 0.67
145 0.23 | 0.81 1.65 230 | 2.77 0.73
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,:‘] Analysis Strategy

MSSM Categories

b-Tag
<1 jet with p; > 30 GeV,
> 1 b-Tagged Jet with p;

Non-bTag
<1 jet with p; > 30 GeV,
<1 b-Tagged Jet with p;
> 20 GeV
Dominated by bbH

> 20 GeV
Dominated by ggH

04/04/2013 H2Taus @ ATLAS & CMS, A. Nayak
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CMS Preliminary, Vs = 7+8 TeV, L = 17 fb"
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- T, Identification

CMS Simulation, /s=7 TeV
I L

CMS : (? 12 Z—tt MC g
. . pe . . 0.9 —

» Decay Mode based 1, identification using g g o e2d E
Particle flow objects : W o0 RS E
charged hadrons + photons 0.6F gzﬁwﬂ% )

0.5; ::‘-IIMIMH*ﬂ—c é

* MVA Isolation : 0.4F E

. . . 0.3 @ HPSLooseCombdp

o Isolation p; summed in rings around tau g E

. . . 02 - B HPS Med Comb dp —

o BDT trained against jet -> 1 fakes ol s wsmaloes ]

il\\||\\\|‘\\||‘\||w\\||\\w\\\\u\\|||\:\

qO 20 30 40 50 60 70(G80V)

gentp_ (Ge
ATLAS : T
* Reconstruction seeded by anti-kt S
1 o _5 L e TauBDT loose o
JetS(R 04) . é 1 p >151ger\c;j'l|gn|<2.5 4 TauBDT medium ]
o calibrated 3D topological clusters 3 b TauBDT tight E
o good quality tracks with pT > 1 GeV A R e o TSP .
0.6H—a '—A—«A~A>k‘—‘—A4'A>—brA—~A»14A-A'—i—‘A»A"AFt—\‘»—‘—“.——‘"‘ 3 i
e discriminating variables - ]
o Multivariate discriminants combining SRS S———— T
information from calorimeter and 02: Simulation 2012, {s = 8TeV ATLAS Preliminary ]
traCking. - [ T N

NVtx
More details in the Talk by Colin Bernet & Poster by Ivo Naranjo Fong
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* Jet production rate grows rapidly

with pileup

e CMS: MVA discriminant against

Jets

B-Tagging : Lifetime based b-tagger

combining secondary vertex and track

pileup jets, exploiting shape and
tracking variables

e ATLAS : Use Jet Vertex Fraction (JVF)
defined as the fraction of sum p; of
tracks in a jet assigned to PV to the
sum p; of tracks assigned to any
vertex.

04/04/2013
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vierwwe D ATLAS & CMS,

impact parameter information
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A. Nayak
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2 Missing Transverse Momentum

CMS ATLAS
MVA Regression to compute best MET  Ppile-up mitigation of MET
Constructed out of 5 best METs (Recoils) Using Jet-Vertex-Fraction (JVF) and
Significant Improvement in MET resolution soft-term-vertex-fraction (STVF)
and pileup dependency STVF : ratio of sum pT of tracks
Key to separate signal from background, improve associated to primary vertex and all
di-tau mass reconstruction tracks outside reconstructed objects
CMS Preliminary 2012 Z—up
~3—————— — = L L B B B
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O [ ¢ DotaPanicleFlowi g | = Data 2012 Pile-up suppression i
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= = i - .
‘—g 20 :— ® Data Particle Flow MVAE} . e ¢ - % i Jﬁ“{" 7
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