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* Boosted topologies important for certain BSM
searches

« Becoming more sensitive to higher masses and
unexplored kinematic regions

 Requires challenging experimental techniques
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Di-Tau Reconstruction

« High-pr anti-k jet seeds g "4 G noar e
“ 0.35 ATLAS work in progress mefi-glzx B

(R=1.0, pr > 300 GeV) 5 03 E

[ - vy ]

3 0.250 =

* Anti-kr subjets (R =0.2) 8 o2 E
| | £ o155 =

« Atleast 2 subjets with at least one 2 oit E
associated track 0085 N\

0 0102 03 04 05 06 07 08 09 1

« Calorimeter cell based identification Simulated di-au AR
variable calculation S Lot e oo

2 1.2 Mz =2TeV —=—— Standard tau reconstruction .

E’ 1f_ ATLAS work in progreks_f__._ _f

Anti-k, Jet (R=1.0) goosp T T, o
AR<0.1: inner tau cone™ 8 o6 BT =

0.1 AR<O 2: outer tau cone™ S - + .
0.2< isolation region & o4f 4+

- 0.2;— N - *Cg

| ""1

|[||||||||||||||I||||||||]I|
0170203 04 05 06 07 08 09
Simulated di-tau AR

DPG-Frihjahrstagung david.kirchmeier@cern.ch


mailto:david.kirchmeier@cern.ch

Di-Tau Identification

Di-Tau Signal

« Signal: G > hh =241, Mg=15TeV... 25 TeV .
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Di-Tau Ildentification
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Reconstruction and ID Uncertainties

« MC based uncertainty estimation

 Comparing efficiency differences
between nominal sample and 4
variation samples

e G—hh—41 sample,
Mg =1...5TeV

e Alternative detector
geometries

* Alternative physics model

* Kinematic regions binned in
AR(T,1), pr(leading 1), pr(subl. T)
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Energy Scale Uncertainties

. . . 10000_—| S - h ATLAS work in progress —]

« MC based uncertainty estimation : A
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« Compare ditau pr shapes between 9 | .
nominal and variations 0" 208 00506806006 T200 400"

* Nominal: pr+ sf - pr

* Uncertainties derived from st with
best nominal-variation agreement
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Boosted bbtr Analysis
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« Blinding in this and following slides: S/(S+B) < 4%
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Boosted bbtr Analysis

 Large-R jet trigger: |
o7 > 360, 420 GeV &

e Di-tau: pr > 300 GeV,
medium |D, 2 < nsubjets < 3
ATLAS work in progress E —— Data
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Boosted bbtr Analysis

e Data driven multi-jet O-tag 1-tag

background
estimation pass ID
* N = Np * Na/Nc
fail ID
* NA,B,C,D = Ngata - Nmc .
e Evaluation binned In
di-tau pt and n
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Large-R-Jet Kinematics
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Di-Taus Kinematics
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Summary and Outlook

o Efficient di-tau reconstruction and identification with
high background rejection

* First implementation in boosted bbTt analysis
* Preparations for 2017/18 data takings

* Further optimisation in selection and background
estimation

o Statistical analysis
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Di-Tau Ildentification

Core pr fraction

AR<0.1 _cell
f . cells T
core AR<0.2 cell
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Number of

tracks in inner

sub-jet cone
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Sub-leading sub-jet

0.22

0.2
0.18
0.16
0.14
0.12

0.1
0.08
0.06
0.04
0.02
0

TT

TT

IIIIIIIIIllllllllllllll]IIIIIIIIIIIIIIIII]I

IIIlllIIIIIIIIIIIII|I[[IIIIlllllllll[[lllllllllll_

ATLAS work in progress—

|

QCD jet background
di-tau signal

vl Ly

01 02 03 04 05 06 07 08

(D _l T T I T T T l T T T I T T T l T T T ] T T T [ T T T ] ]_
c 0.8+ . =
= QCD jet back d —
o EATLAS work in progress 0D jet backgroun ]
2 07 -
o C ]
é 0.65— _E
B 0.5:— =
© C .
& 04c E
© - 3
e 03 =
o = ]
Z 0.2 =
0.1 =

0
blead
Nirack



mailto:david.kirchmeier@cern.ch

Reco + JetID Uncertainties
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Relatlve Uncertainties

Nomlnal Reco / ID Efficiencies

'ATLAS workK in progress
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Energy Scale Uncertainties

deltaR-00-02 0.0207 0.0010 0.0200 | A1(')l..£ﬁ)work d g‘ro%%(r)ess
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Di-Tau Ildentification
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Di-Tau Energy Resolution

« Nominal G -> hh -> 41 sample
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2-tag, Ap < 1 1-tag, Ap > 1
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Jets in Signal Region

n n
e 2-tag, Ap < 1, jet kKinematics:
n
@ 4FTTTTTTTTTTTTT T @ e e e e
g E ATLAS work in progress 3 —— Data S C ATLAS work in progress 3 —*— Data
> - — > - B -
i 3.5—_[Ldt=361fb'1 Vs =13 TeV - m 18F _[Ldt=36.1 fo! Vs=13TeV =
. Grg(1000) x 3.0 C - T Girg(1000) x 3.0
- boosted hh—bbr, 7, .., 2tag, AG(DT,MET)<1 = 1.6 [—boosted hh—bbr, .7, 2tag, A¢(DT,MET)<1 —
3 E_ _E T Gyg(1500) x 3.0 14F- 3 T Gyg(1500) x 3.0
251 = — Gp(2000) X 3.0 12 E_ _E — Gp(2000) X 3.0
2 — w 1= — W
15 E— _f fakes 0.8 ;— —; fakes
£ (Il zes 08E — 3 (Il zes
- - — L —
- ] stop 04E = stop
= E 02f- =
- = ttbar - = ttbar
0Le—ed ok : ; : .
g e —e— (Data-Bkg)/Bkg g e E —e— (Data-Bkg)/Bkg
D os5f [ stat = O05F E ] stat
o E (@] E =
X OF [ stat+Shape X OF --0--I|‘—'-IE -*----'----*--%ZIJ--O""*- = [ stat+Shape
m E m E E
© -0.5F [ stat+Sys © -0.5F 3 [ stat+Sys
g _15_ k = g _15_ _E
= 0 200 400 600 800 1000 1200 1400 1600 1800 2000 = -4 3 2 4 0 1 2 3 4
Large-R jet P, [GeV] Large-R jet ¢
2] AL L DL L BN L BN L 2] L A N BN BN B
$  3—ATLAS work in progress — —*— Data S T ATLAS work in progress ] —*— Data
> I~ n > —
w - J.Ldt =361 Ys=13TeV ] L o5 _J.Ldt =361 Ys=13TeV .
C 7 — Gyg(1000) X 3.0 L 4 — Gyg(1000) X 3.0
2.5 —boosted hh—bbr, ., 2tag, AG(DT,MET)<1 - - boosted hh—bbr, T, 2tag, Ao(DT,MET)<1 1
r ] — Ggg(1500) x 3.0 S i — Ggg(1500) x 3.0
2= - — Gpe(2000) X 3.0 C 7 — Gpe(2000) X 3.0
155 = w - . w
C ] fakes C ] fakes
1_ I — - —
C . - Z+jets C ] - Z+jets
05 — stop - -] stop
0_" I| - S L1 - ttbar = ;_"'_‘—'-'--l....u...,‘ ttbar
g F ' ' ' ' ' E —e— (Data-Bkg)/Bkg ' ' LL_F —e— (Data-Bkg)/Bkg
[a)] E E 4
S 0sE = [ stat = [ stat
X OF T —e—] [ stat+Shape R R b L [ stat+Shape
m E E E
© —0.5F = [ stat+Sys © - [ stat+Sys
® g E ® =
o -lE . . X . . = o . . X X
= -3 -2 = 0 1 2 3 = 0 700 200 300 400 500 600
n

Large-R jet

DPG-Frihjahrstagung

Large-R jet Mass [GeV]

david.kirchmeier@cern.ch



mailto:david.kirchmeier@cern.ch

Jets in Validation Region
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Di-Taus in Signal Region

¢ 2-tag, Ap < 1, DiTaudet kinematics:
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Di-Taus in Validation Region

* 1-tag, Ap > 1, DiTaudet kinematics:
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Di-Taus in Signal Region

¢ 2-tag, Ap < 1, substructure kinematics:
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Di-Taus in Validation Region

e 1-tag, Ap > 1, substructure kinematics:

[ | delll | h to be | tigated
@ 9,...,...,...,...,...,...,...,...,..: g @ T g
S 80-ATLAS work in progress ] —*— Data S 25—ATLAS work in progress - —*— Data
& - _[Ldt =36.1f6" Vs=13TeV ] & - _[Ldt =36.1fb" Vs=13TeV —
C - — Gyg(1000) x 3.0 B 5 — Gpg(1000) x 3.0
50 —boosted hh—sbbt, T4 1tag, AQ(DT,MET)>1 ] oo [ Bo0Sted Rh—>Hb, %, Ttag, A0(DT.MET)>1 ]
E E ~ Ggg(1500) x 3.0 B ] ~ Gyg(1500) x 3.0
40— — - .
n ] — Gg(2000) x 3.0 s = — Gpg(2000) x 3.0
30 r - \AY% E E ‘A%
E + E fakes 10 - ] fakes
20— — C .
C + ] - Z+jets - - - Z+jets
10 :— _+_+ + —: stop 5 - . stop
- _ ++ ] ttbar r ] ttbar
ok A T vy | Ll =8 | 1 1 1 1 . 0 1 1 1 1 1 1 1
g L ' ' ' ' E —e— (Data-Bkg)/Bkg g e ' E —e— (Data-Bkg)/Bkg
D os5f |t = [ stat = e E [ stat
% 0; _0_+ SRl e ------------------'-: [ stat+Shape % 3 { { ; [ stat+Shape
T oosp [T I & -05E e e N [ PPN
8 —E = 8 e =
= 0 200 400 600 800 1000 1200 1400 1600 1800 2000 = -4 -3 —2 - 0 1 2 3 4
Sel DiTau™® p_ [GeV] Sel DiTau™ ¢
§2) NN L B2 I <0] ==L L I R B B
S ATLAS work in progress ] —*— Data S - ATLAS work in progress . —*— Data
i 25_ Ldt=36.11b" Vs=13TeV ] O o J.Ldt=36.1 o' Vs=13Tev -
- — Gpg(1000) x 3.0 = . — Gpg(1000) x 3.0
- boosted hh—bbr, 7., 1tag, AG(DT,MET)>1 . 40 (—boosted hh—bbr, .., 1tag, A¢(DT,MET)>1 —
ol = ~ Ggg(1500) x 3.0 - . ~ Ggg(1500) x 3.0
C 7] — Gyg(2000) x 3.0 30— _' — Gpg(2000) x 3.0
15 — ] vV N i vV
= + ] fakes 20— * ] fakes
10— - N N
C 7] - Z+jets o + ++ N - Z+jets
C 7 10— —
5 ] stop o + + - stop
C | ] ttb: N +| ! ]
oL | | L i | ] ar o) - - SN T ) N - N B ttoar
2 FE ' ' ' ' ' E —e— (Data-Bkg)/Bkg 2 5 Tl ' ' ' ' E —e— (Data-Bkg)/Bkg
[an] = m H 3
S o5k | | [ stat = 055 e ] stat
< Ope--- ! > —--es [ stat+Shape % 0 TEEEETI - | EEETEITC e enacnccccacod [ stat+Shape
& 05 MR e o 1 [saess & -os +7 I R
= R T _H+ E
= -3 —2 - 0 1 2 3 S 0 100 200 300 400 500 600
Sel DiTau™ n

DPG-Frihjahrstagung

david.kirchmeier@cern.ch

Sel DiTau™™ Mass [GeV]


mailto:david.kirchmeier@cern.ch

