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Why H—711 ?

SM Higgs-to-lepton coupling largest for © (BR ~ 6%)
— only accessible leptonic decay channel so far
— first observation of Higgs Yukawa couplings

Mainly ggF and VBF production — Strong constraints on VBF
Cross section

Future: Possibility to measure CP phase in H - 1t coupling

T T —T — —
> | ATLAS and CMS CHo
d BTLHC Run 1 EIH—}ZZ
[JH—ww

I:IH—;M:‘E

H— bb

0 1 2
PW, QCD oor



[LHC Conditions

» Proton-proton collider

» Collision energy: 7 and 8 TeV up to Feb
2013, since then 13 TeV

« Up to ~45 pile-up collisions per event

ATLAS

EXPERIMENT
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Detectors

» Proton-proton collider = .

« Collision energy: 7 and 8 TeV up to Feb |
2013, since then 13 TeV T

« Up to ~45 pile-up collisions per event

« ATLAS and CMS o

« cover similar kinematic phase space
for U's: p,. > 20 GeV, |n| <~2.3-2.5

Tibe calorimeters

LAr hadrenic end-cap and
y, forward calorimeters

Pixel detector
LAr electromagnetic calorimaters

* have similar MVA-based t I S R Y
identification performance / vl
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CMS

* Proton-proton collider

» Collision energy: 7 and 8 TeV up to Feb
2013, since then 13 TeV

« Up to ~45 pile-up collisions per event

« ATLAS and CMS

« cover similar kinematic phase space
for t's: p. > 20 GeV, |n| < ~2.3-2.5

* have similar MVA-based t
identification performance

* have different t reconstruction

29.8.2017

T Reconstruction
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ATLAS: calorimeter-based
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CMS

* Proton-proton collider

» Collision energy: 7 and 8 TeV up to Feb
2013, since then 13 TeV

« Up to ~45 pile-up collisions per event

« ATLAS and CMS

« cover similar kinematic phase space
for t's: p. > 20 GeV, |n| < ~2.3-2.5

* have similar MVA-based t
identification performance

* have different t reconstruction

29.8.2017 PW, QCD Conference

T Reconstruction

CMS: particle flow

Hadron + Strip
Three Hadrons
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— decay mode classification

ATLAS Prospects for Run 2:

volume 76 - number 5 - may - 2016
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Particle flow
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CMS
1T Mass

» Proton-proton collider

« Collision energy: 7 and 8 TeV up to Feb ¥
2013, since then 13 TeV )
« Up to ~45 pile-up collisions per event W f’ Ef
Ver \{IJ u

« ATLAS and CMS

« cover similar kinematic phase space
for t's: p. > 20 GeV, |n| < ~2.3-2.5

» T decay contains invisible neutrinos

 Estimate tt mass using likelihood fit to
T kinematics

« have similar MVA-based 1 - Z/H separation superiorto m ., m

identification performance

coll? °°°

TI-LTh

* have different t reconstruction
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* TT Mass estimator

Higgs mh(120) (integration)
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Crucial forHvs. Z
separation!

CMS method “SVFit": (CTEPEHEEGRN %
ATLAS method “MMC”: [iASERioizaesl)  °%
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CMS
H-o1tt

Various SM H - 11 analyses in both experiments:

ATLAS CMS

» SM H -1t evidence (GHEFGAEIBE) - SM Higgs observation  (CMSPASHIC:165043)

« CP Violation in VBF production ' EPaC 76 (2016) 658 « Search for LFV in H- t+e/p
using H- 1t

« Search for LFV in H- t+e/u _
« Search for VH production with PRD 93092005 (2016)

H-1tt

« CMS+ATLAS Combination of Run 1 SM H— 1t analyses ([ JHEP08/(2016) 045}

In addition: searches for BSM Higgs and di-Higgs production with tt in the final state

29.8.2017 PW, QCD Conference



CMS
H-o1tt

Various SM H - 11 analyses in both experiments:

ATLAS CMS

SM H - 171 evidence (GiEFGAEIB) - SM Higgs observation  (CMSPASHIC:16:043)

CP Violation in VBF production ' EPaC 76 (2016) 658 « Search for LFV in H- t+e/p

using H =7 (CMS-PAS-HIG-17-001.
Search for LFVin H—-t+e/u  [JEPICT7(2017)70) Similar background

_ _ estimation techniques
Search for VH production with PRD 93092005 (2016)
H-1t

« CMS+ATLAS Combination of Run 1 SM H -1t analyses  [[9HEP08(2016)045 )

In addition: searches for BSM Higgs and di-Higgs production with 1z in the final state

29.8.2017
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CMS
H-o1t

Various SM H - 1t analyses in both experiments:

Topics of this talk

ATLAS CMS

» SM H -1t evidence (GHEPOA@ol) 7] - SM Higgs observation — [CMS-PASHIC-16:043)

Analyses cover different data:

Run 1 Run 2
4.5 fbt at sqrt(s)=7 TeV 35 fb? at sqrt(s)=13 TeV
20 fb* at sqrt(s)=8 TeV (Result also combined with Run 1)

(Run 2 analysis in preparation)

29.8.2017 PW, QCD Conference 11



CMS

Analysis Strategy

(1) Categorize into three di-t decay channels
» dileptonic, leptonic-hadronic and di-hadronic
« different dominant backgrounds

29.8.2017

PW, QCD Conference
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CMS

Analysis Strategy

(1) Categorize into three di-t decay channels

(2) Require basic event selection to suppress backgrounds
* Isolated leptons & identified 1 to suppress background from misidentified objects
- p, cuts as low as trigger allows — configuration of di-hadronic trigger challenging!

- Kinematic requirements to suppress main backgrounds: Z/W+jets, tt

29.8.2017 PW, QCD Conference
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CMS

Analysis Strategy

(1) Categorize into three di-t decay channels
(2) Require basic event selection to suppress backgrounds

(3) Kinematically separate two production modes (VBF vs. ggF)
« VBF: require 2 jets at high-rapidity / high m,

- ggF: require high p_(tt) to improve signal sensitivity

29.8.2017 PW, QCD Conference

Wiz T

W/Z T

Gluon Fusion Process
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CMS

Analysis Strategy

(1) Categorize into three di-t decay channels CMS  Preiminary %5, VBF
[0<m <300Gev | 300 <m <500Gev ' 500 <
102 3 H H

Events/bin

(2) Require basic event selection to suppress backgrounds ol

(3) Kinematically separate two production modes (VBF vs. ggF)

o |

—_

(4) Further selection into regions of varying signal sensitivity ‘g‘=§ 5
g °
CMS: N
Profile Likelihood fit to “unrolled” Tt mass in 12 signal regions
, 0-jet:
In-situ bkg J
calibration Boos ted : :
[ 1-jet » Choose fit variables

/ O-jet :
to constrain
backgrounds well,
p(T7) m(jj) esp. simulated Z -t
- Better separation of
Decay mode

lep-had vs. m._ VS VS Z - llinm

lep-lep p.(u) vs. m__

m(xo) m(tt) m(t7)
(1-dim)

had-had
15
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ATLAS

EXPERIMENT

(1) Categorize into three di-t decay channels

(2) Require basic event selection to suppress backgrounds

Analysis Strategy

Thad Tha

Events/ 0.4

T T T I T T T T
—4— Data ]
— H{125) (u=1.4)7
----- H{125) (u=1) 1
Bz i
I Cthers 3

Fake <
wew Uncert.

T I T T T T
,VBF

Preselection

| . . 10
(3) Kinematically separate two production modes (VBF vs. ggF) —
1 1
| L | P BN T N
(4) Further selection into regions of varying signal sensitivity 2 45 T T
% 1 " " | * r“ I/ : »
ATLAS: o8
Train 6 separate kinematic BDTs that include tt mass e 4 0.5 0 0.5 1
. i . . C L . BDT output
Profile Likelihood fit to each BDT distribution
Not Boosted Large p,(tt) to | Large An(j) No O-jet cat.
Not VBF suppress Z -1t _
\ ) All major
lep-lep N backgrounds
N7 BDT BDT estimated “data-
//\ . ”
lep-had N driven
g /// \\\\\ BDT BDT
had-had Constrain Z -1t BDT BDT

& multijets
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CMS

Result & Backgrounds

H . L —— Data
MajOr baCkg rounds: 80— H— ©t VBF+Boosted — H(125) (u=1.4)
e 7511 C (s-=7TeV, 45" =g;1’e:;

60— V{s=8TeV,20.3fb" _+_ B Fakes
e Uncert.

« Multijets
« WH+jets

40

In(1+S/B) w. Events / 10 GeV

20

« tt (in ep channel only)
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CMS

Z—71T Background

Dominant in all regions/channels & irreducible

ATLAS

“Embedding” technique
using Z - uu data

Ho» « U
L replaced
y by simulated
T decays
jet

29.8.2017
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(Obs. - bkg.)
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corrected for Z-boson
kinematics & jets using
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Backgrounds — Multijets

- 35.91b (13 TeV) g 359 b (13 TeV)
Major bkg in lep-had & had-had channels: jets misidentified as t é 18} CMS Prefiminary’ é 0/ CMS Preliminary
g8 [z-e g e
L 14 D:i"_'l"’“ 1 2 30}
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. . G T T T ISR T T T
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Wjets, tt Backgrounds

tt: dominant in lep-lep channel 235917 (13 TeV) 35917 (13Tev)

. - . .. v pn . . £ 9 Prelimina = [ Prelimina
WHijets & tt; jet misidentified as t, dominant in lep-had S gty | S O ST
E 7 ] § 80
. . - w6 T
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4 [z—sppree [ Jtitets
L ; L . 3 40 .w::s Da:::ln multijet]
« Shape: simulation » Shape: simulation , Cotes  [acg. une.
« Normalization to data « Normalization to data in 1 2 '
in high m_ sidebands kinematically selected S 0
. 1.2 3
in 0-jet and boosted CRin eu channel 5 , 22
— 4 CRs in final fit - 1 CRin final fit Boa "3 i
@) D08
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A@AS Backgrounds — Jets misidentified as T

EXPERIMENT

=g feeaVBF - Daa
% [5=8Tev, 203" _ ﬁ“ig: Eji‘”
= ATLAS [ s
10° Ginass
lep-had had-had 2
* “Fake Factor” method « Shape: data with o
for all misidentified t inverted t identification & 10
bkgs from multijet, opposite-sign
ZIW+jets, tt requirement g T ]
« Extract ratio « Normalization: fit to = 1*—0—-—-—‘-%
number of jets that pass T identification AT](’C,’C) In Rest category % 0.5;
. . PR T R R N R T T T N N SO N A T S
number of jets that fail — included in final fit \i 1 05 0 - 1
dep. on t kinematics SDT output

in CRs enriched in > g;g?q;mhﬁaﬁ T Tas 3 2 o Rest  Amas
each bkg source O QoL F-8TV, 231" - Daia 1 S TP Eeetevant  pren
. . . EE E Wsjots —50x H{125) 3 = ——Data 7
Apply factors in signal 5 180E Gonra Fsgion ——— 4 §1000 T ox Hizs) ]
regions with reverted t o 160F Bl fesingleop 3 LU Wz
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identification g I Faka < ] W Fake ©
120 %% Uncert. 3 %% Uncert.
100F -
BOF =
40F -
20F
0 100 200 300 _ 1.5
meC [GeV] An(z,7)
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ATLAS

EXPERIMENT

29.8.2017

Events / 20 GeV

/+jets, tt Backgrounds with real T

200

400

300

100

« Shape: simulation
« Normalization from high purity CRs:
- M, consistent with Z mass

* b-tagged jet requirement

lep-lep lep-had

tt and Z+jets - tt with real lepton + 1
real leptons from t

200}

i ] cu i
[ g VBF ATLAS ] S {ppf et VEF ATLAS ]
— {5 =8TeV, 20.3 fb" —4— Data =4 = [5=8Tev,20.3 " —4- Data ]
i —soxH{(128) 1 E 100 — 50x H(125) 1
e B Z— seun ] I.%J BZ— -

[ Il Topsdiboson ] I (f+singlatop
i BZ= w ] Il Others 7]
[ [ Fake lepton ] I Fake = i
2= Uncort. . ez Unocert. ]

Z—1l ] Top ]

— Control Region — Control Ragion -
Pre-fit i Pre-fit ]

300 400 5]

mMMC [GeV] A )

PW, QCD Conference
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CMS ] o
Systematic Uncertainties

Source of uncertainty Magnitude
Prefit | Postfit
T, energy scale 1.2% on energy scale 0.2-0.3% \x\
e energy scale 1-2.5% on energy scale 0.2-0.5%
e misidentified as 7; energy scale | 3% on energy scale 0.6-0.8%
u misidentified as 1, energy scale | 1.5% on energy scale 0.3-1.0%
Jet energy scale 27 sources, event-by-event -
ET"™* energy scale Event-by-event -
T, ID & isolation 5% per Ty, 3.5% \
T, trigger 5% per T 3% /
T, reconstruction per decay mode | 3% migration between decay modes 2%
e ID & isolation & trigger 2% -
i ID & isolation & trigger 2% -
e misidentified as 1, rate 12% per 1, decay mode 5%
u misidentified as 13, rate 25% per 1, decay mode 3-8% ﬁ
Jet misidentified as 1, rate 20% per 100 GeV T, pr 15% J
Z — 71/ ¢ estimation Mormalization: 7-15% 3-15%
Uncertainty on mggrr, pr(££/77), -
and m;; corrections
W + jets estimation Normalization, ey and T, 7,: 4-20% -
Extrap. from high-mr region, et;, and pt,: 5-10% | -
Unc. from CR, e7j, and pt,: ~ 5 — 15% -
QCD multijet estimation Normalization, ep: 10-20% 5-20%
Unc. from CR, ey, 7, Ty, and p1,: ~ 5 —15% -
Extrap. from anti-iso. region, e, and pt,: 20% 7-10%
Extrap. from anti-iso. region, 7,Ti: 3-15% 3-10%

Signal theoretical un::ertaint}f

Up to 20%

29.8.2017

PW, QCD Conference

Object uncertainties
strongly constrained,
esp. dominant
identification

& energy scale

- in agreement with
dedicated perf.
studies

- Benefit from

« large number of
regions, esp. O-jet
region

» multiple decay
channels

not further

constrained 23



A@ Systematic Uncertainties

EXPERIMENT

Source of Uncertainty Uncertainty on g | Major uncertainties:

Signal region statistics (data) :gg;‘; 1

Jet energy scale + 0.13 ( jet & tau energy scale
Tan energy scale + 0.07 .

Tan identification + 0.06 B - _
Backeround normalisation + 0.12 }» Z ~ 1t and tt normalization
Backeround estimate stat. + 0.10

BR (H — 17) + 0.08

Parton shower/Underlying event + 0.04

PDF + 0.03

Total sys. iS?EE?

Total :g:g;:{*’.

29.8.2017 PW, QCD Conference



CMS

Results

o ()
meas
CMS (Run 2): u= =1.06+0.25 ATLAS (Run 1): u=-¢2-14+0.4
Osm Osm
Combined with Run 1: 5.90
—o(statistical :
— — — 35'9‘”311 (1.3 T.eV) ATLAS —Zgyastl.s;:;.)theory) Hota Gl L
- CMS : my = 125.36 GeV _ o{theory) +ticonpu
L Preliminary A ol 0 : f f
- : . i = 1478805 N
s ~ Most sensitive g et T [
Boosted production mode: [EoesliE H ne2gglnl SRR
i T an 7 VBF 250 ] j : : : :
o 1 VBF B “ S ;'0;8" l ; + l TR 1 ST
, — . VBE j 7Ty comtied - 09110 | [
B 1-07 {5 29 _ 8 TeV (Combined) = 1.5°97 |+ 92 I I—I—U 1
I Combined : ‘o7 5 d——— E : f
- AT LRHE -1 I O =
= e e e ot l | 1| N
[Beed = R=30%7 L | R
| | | vBF w=t77fee] o ——
o4 s odil i N
35.9 b7 (13 TeV) M tive d h | Ho tgthog n=1033150:| | Keml @
ost sensitive decay channel: | ol MEas e
. CMS ] y Bt psoot ] NS <
- Preliminary } CMS: had-had i SoTomiE] T
[ | = 0.5 0.4 | ] i | :
g : & comb. lep-had ] = 1
o 1 = ThadThaa 1 = 2.0757| 05 F EL o
| ATLAS:lep-had | [ ol i D
) ) ke § Boosted =368 | e
I T;Zw-“ ] VBF p=14%571588) '—|—1 - R
B 09 521 _ 0 2 4
I o D ] \s=7TeV, 4.5 b :
] \s8TeV. 203 fb Signal strength ()
| D Corgl:;i_‘ned B
N
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CMS

Results

Split in production mechanism:

35.9 b (13 TeV)
y— 2
< [ CMS [ 68% CL
18F i ] 95% CL
- Preliminary 4 Bestfi
18 & Expected: SM H(125)
1.4F
1.2F
1
0.8F
0.6F
0.4F
0.2F
0:1|IIllI‘llIIllI‘IIIIIIIIWIIIIIIIWIIIWII
gitig e A nIE e R iR i
Ky

... added but not
specifically targeted

29.8.2017

2 i, TT
Kf MggF
2 i TT
Ky ~Wysri vy

Consistent with SM

(Note: Axes are flipped!)

Contribution from
VH production ...

PW, QCD Conference

=[5 5 {5 | I |2 e I 38 B | i ] i | 38 8] ‘ | 6 2 | | | | 1 358 [ |
= | Hott i
: § - ¥ Best fit ]
2T 4fis=8Tev, 203" — 95%C.L. N
- = ]
Eisdroviasiml o L 66% C.L. ]
3 E ATLAS + SM prediction ]
E m, = 125.36 GeV
21 i
e -
Un -
C | | | ‘ | i | ‘ i

... searched for in separate

analysis

— 95% upper limit on .
5.6 (exp. 3.7)

~
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CMS

Conclusion & Outlook

* Presented SM H - tt analyses from CMS and ATLAS

 Different background estimation techniques with different impact on analysis
result

« Status: CMS observed Yukawa couplings in H- 1t (5.96 combined with Run 1)

« ATLAS and CMS results consistent with SM expectations
« Looking forward to Run 2 results from ATLAS

29.8.2017 PW, QCD Conference



Tau Lepton — Specifications

* Mass ~ 1.8 GeV: much heavier than u(0.105 GeV) or Decav modes:
e(0.00511 GeV) y '
* Proper decay length ~ 87 um: similar to c-quark .
P y leng K d _ leptonic

« Weak decays: ode

AV Undetected
T

-

W]

- Leptonic modes

- Undetected

3mty
-®
' . 1mE2ny

— Hadronic modes:

T—-TV, TRV, ...
29.8.2017 PW, QCD Conference 29
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ATLAS Preselection

Channel

Preselection cnts

ThapTlap

Exactly two isolated opposite-sign leptons

Events with mhag candidates are rejected

30 GeV < m¥E < 100 (75) GV for DF (SF) events

Nibge < 2.5

E-'-’E-"'-‘*‘ = 20 (40) GeV for DF (5F) events

E=HETO - 40 GeV for SF events

ij.*;! + rjf";? > 35 GeV

Events with a b-tagged jet with pp > 25 GeV are rejected
0.1 < &y, By < 1

me! > my — 25 GeV

"_]ﬂp"_h.a.d

Exactly one isolated lepton and one medinm mhag candidate with opposite charges
mp < 70 GeV
Events with a b-tagged jet with pr > 30 GeV are rejected

Thad Thad

One isolated medium and one isolated tight opposite-gign Theg-candidate
FEvents with leptons are vetoed

E-‘.’;."'-"*‘ = 20 GeV

EM= points between the two visible taus in ¢, or min[Ag(r, ETS)] < 7/4
0.8 < ﬂ.HI[Tha([l.Thmj] < 2.4

An(Thad, s Thad, ) < 1.9

Channel

VBF category selection cuts

TlapTlap

At least two jets with g} > 40 GeV and p > 30 GeV
An(fy,j2) =22

At least two jets with p}} > 50 GeV and p}' > 30 GeV

TlepThad i'-.r,l.i J1.J2) > 3.0
miE = 40 GeV
At least two jets with p! = 50 GeV and pf > 30 GeV
Thad Thad jfr’]? > 33 GeV for jets with |n| > 2.4
An(iy, jz) = 2.0
Channel | Boosted category selection euts
TiepTlep | At least one jet with pr> 40 GeV
Al Failing the VBF selection

pil = 100 GeV
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ATLAS BDT Variables

Variable

TlepTlap

VBF

TlepThad

Thad Thad

TapTlep

Boosted

Tlep Thad

Thad Thad

BIBI
mMMC

AR T

Mgy gz

T X T

Total
Pr L

Sum o

- ™

Tl T2
s L

ET™¢ centrality

.'i'.'_l-'.,[__f

e, i

_"'u:': r'.'_. -"-g )

Sphericity

5
Pr

4

P

~rnizs
Er™ [ pf

m

min{ Ane, &, jets)

.
1,72

(M) - Oy (M)

- f 1
( i -1,|r" |

{ m. |: i'|'J“_: :'

‘ 'rll_ i) |: Tir1 :I

[" Irl'_ T2 I -II?'__' I
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ATLAS Systematics

Impact = Ap/o,,

-1 -05 0.5 1

nmodelling of JES
BR(H — 1)

MNormalisation of Z — Tjep Thad

Tau energy scale response

Flavour response of JES

Flavour composition of JES
Underlying event

MNormalisation of £ — T Thad

Mormalisation of t/tt background for
boosted category in 7,1, channel

Luminosity

ATLAS
{s=7TeV, 4.5 fb™ +1c Post-fit Impact on [i

/s =8TeV. 203 fb" -15 Post-fit Impact on [i

2 -1 0 1 2 3
Pull = (3 - 8,)/A8

PW, QCD Conference
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Events / bin

ATLAS Result (BDT)

4 | T T 1 T T 1 1T T 1 | T T 1 | 1T T 1 | [
1 0 = —e— Data _§
E I:l Background (u=1.4) E
Bty IS LU L L Background (u=0)
1 03 = - H(125)str (u=1.4) =
E H{125)—=tr (u=1) E
10%= E
B |
1 0 = —
= ATLAS == E
- {s=8TeV,203fb" [~ : i
1E {5=7TeV. 451" |
'I_' L 1 | L 1] | I | | I S | | L1 ] | ] I:

-4 -3 -2 -1 0 1

log, (S/B)
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CMS Result

35.9 b (13 TeV)

0 107 Fr— Ty CMS Preliminary 35.9 fo' (13TeV)
) E q) 1§| | 786 % ¢ I | | | ] I 3 EF oy | !\||||||||\||||||||§
[ i 8F T T T 3 - = =]
O - CMS 1.2-—#—(0bs.-bkg.)/bkg. £l % E 10 .
> 10° - Preliminary EEEE iy < S e e e
L 1.2F g 3 é_ = —Ob d 3
Oé;'DBkg.unc. i = - pefvect - = 26

5 -OF ] F =

10 1 i G107 - Expected =
0.2k - - o = =

ke > il e e s b O

10* 55 = 05 - 1073 o

E log(S/(S+B)) E E 3

i ] Al o
103_E E_ 10 % ;

i . Sl ;
10°F - 10°e §
E ¢ Observed D%Th = C ]

B _ R o

10 Dmh .erh E 10 S e, e e E

: L |:|eu — H-11 (1=1.06) . 1077 ;_ _;

EE |:|Bkg_ unc. :I b b b b b b b |:
N 105 110 115 120 125 130 135 140 145

10—1 | I [N S | I L1 1 1 I L1 1 1 I L1 1 1 I L1

Y T iy 0.5 0 my (GeV)

log(S/(S+B))

29.8.2017 PW, QCD Conference



29.8.2017

2 1n A

CMS Result

H—1135.9 b (13 TeV)

cMSsS m— Observed 0000 === No theory err.
Pre”minary ----- No bkg stat. or theory err.  =--- Stat. only
+0.258
r=1.057"_ 5,

r = 1.057 75 see(theory) =% 121(bbb} BN ) 149{stat}

—-0.124 —0.147

PW, QCD Conference
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ATLAS Particle Flow details

::’.‘-. 3500 | T T T T T T T T T T ] } 3500 [ T T T T | T T T T | T T T T T T T T ]
D - ATLAS . Eyata (8 TeV. 507" - D - ATLAS e Data(8TeV.50f") -
O 3000 |- W Z/yorr(3m) 3 (O 000 £ W 2/y—rr (0720)
n B Z/y*—tTT (3h7) - - Il Z/y*—TT (3h7) .

Lo . Ziy*srr(htz2n’) 3 . n Ziy*—srr(ptz22n) 3
& 2500 & Ziy*str(h*n®) 3 © 2500 F Ziy*str(h*n) 3
2 7Tk R et I g R
- rou - . — | oL -]

L%j 2000 — B Stﬂt_%ncertainty —] g 2000 v Stat_%ncertainty —
n m > n m

1500 |- 4 % 1500 . =
1000 |- = 1000 [~ E
500 |- = 500 F- =

a : 0 : :
D- 1 .5 — I I I I | I I I I | I I T I | I I I I -

E E C % ]
= — ! iz . . ]
E 0_5 | 1 | | | | | | 1 | | | — E 0_5 - | | | | | | | | | | | | 1 | | | | | | —
O 50 100 150 O 0 0.5 1 1.5 2
mu,t,_..) [GeV] Reconstructed 7, _, .. mass [GeV]
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ATLAS Particle Flow details

------- - Constituent-based

Tau Paricle Flow

Baseling

Core resolution

Tail resolution

@ [ L ) | | c 04 [T T —
3 . ATLAS Simulation Zly*—tr | 2 - ATLAS Simulation
; Tau Particle Flow Diagonal fraction: 74.7% % : 21y 1T
Q wh 'i»:‘_
3 @ T,
O 21’ 02 25 36 5.3 56.6 — = 03k
i) L
© LL 3
£ ®
z 3h— 0.2 0.6 0.3 925 402 - >
S 1
& o 0.2
W27 0.4 60 354 0.1 04 4 X
— ‘-.\.
nro- 9.4 748  56.3 0.9 2.5 — 0.1k e,
h= 89.7 16.0 4.3 1.2 0.3 — B
| | | | | ol Lt v v v
h* h*n® h*=2n° 3h* 3h* =21’ 20 40
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Generated decay mode

PW, QCD Conference
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