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Characteristics of tau decays

c me= |.777 GeV
« ct =8/ um

* Leptonic decays hard to distinguish from primary
electrons and muons

» Only hadronic decays considered for dedicated
reconstruction algorithms

* Mainly one/three charged tracks

» Collimated decay

® Reconstruction divided into two steps

® [au reconstruction others

® Building of tau candidates

® Starting point: anti-k: jets (R = 0.4) with pt > 10 GeV
and within |n| < 2.5

® [au identification

® Aim:selection of real tau decays and rejection of fake
sources (jets, e, W)

® Dedicated methods for separation against jets,
electrons, muons 3
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Identification of taus

«  Using multivariate techniques

« Boosted Decision Trees, Log-Likelihood method

* Tracking and calorimeter information used

 Separately trained for single-/multi-prong tau decays

«  Optimized for different working points

efficiencies of about 60%, 45%, 30%
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Data-driven tau-ID efficiency
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measurement

W—=TU

Tag-and-probe method using Ex™iss

Fit track distribution using three templates

* Real taus (W—=TU from MC)

«  Multi-jets (data in control region)

g .

«  Single fit to simultaneously measure efficiency of three pre-
T (probe)

defined working points
«  Uncertainty: 3 - |7 % (improved to 4-5%)

101

NI P =

40 60 80

100 120 140 160 180 200
m,(wr,) [GeV]

0 20

Y (tag)

Follows Z—=TT—|h cross-section analysis

Electron fakes (from MC)

Apply tag-and-probe method

L B L BN R
® Data2011 (1.37 ft5) |
B g (W—1v) i
E e (W—ev)
=3 Jet background

Dominant backgrounds: W+jets (taken from MC), multi-
jets (estimated from data)

ATLAS Preliminary ]|

Efficiency measured at three pre-defined working points T
ter tau ]
(Tight BDT working point) |

Uncertainty: 8 - 12 9% (improved to 4-5% for 2012 analysis)
ATLAS-CONF-2011-152 6
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PHYSICS INVOLVING
TAU LEPTONS




VW —TU polarisation
measurement




» Performed on 2010 data corresponding to L = 24 pb""

* First time measured at a hadron collider

Event selection

| single track high prt tau
o« Ermiss > 30 GeV

* |Ad(et, E7™)| > 0.5 rad
g
O.(E?lSS)

Result

OR— 0L

P, =
Orp + 0y

» extracted by fitting Y

6 =004 (stat) ©

arXiv:1204.6720
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Event selection

» Based on full 201 | dataset corresponding to L = 4.7 fb”!

 All tau decay modes (II+-4v, ITh+30, ThTh+2V) considered

- Defined in exclusive way Flﬂal dISCFImlﬂatlﬂg

 Sub-channels divided into several categories (O-, |-, 2-jet VH, 2- Varlable

jet VBF) S

8 100 7,,,4T1qq H+1-jet —

: — I 7 —e— Data ]

- Example H=2ThTht+2V + |-jet category - I 5x H120)=tr 1

(2} B s n

+ Exactly 2 isolated high-pt (35, 25 GeV) tau leptons g i fﬂu|ﬁfjet ]

» Collinear approximation . 60:— Bkg. uncert. —

- Taus separated by AR(T,T) < 2.2 i Jrat=a7ist

: : 40— \s=7TeV -

* Invariant mass of taus and jet, myj > 225 GeV - ATLAS Preliminary |

20 -

Backgrounds L bbb L

0 50 100 150 200 250 300

: i Colli GeV
» Dominant backgrounds (multi-jet, Z—TT) from data ollinear mass m, [GeV]

* Further backgrounds (W+jets, tt, diboson) from MC

ATLAS-CONF-2012-014 N
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* No significant excess
observed In mass range

of 100 - 150 GeV
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CHARGED HIGGS

lepton + jets lepton + tau

tt—=bbWH*— bb(qq’)(TIL) f tt—=bbWH'— bb(IL)(ThUL)

tau + jets

tt—bbWH* = bb(qq) (ThV)

arXiv:1204.2760 13

Sunday, May 6, 2012


http://arxiv.org/abs/1204.2760
http://arxiv.org/abs/1204.2760

Event selection
Predicted by many non-minimal Higgs models (e.g. 2HDM)

Observation would be a direct observation of new physics BSM

Uses full 201 | data set corresponding to L = 4.6 fb”!

Light H* analysis, I.e. analysed mass range from 90 GeV to 160 GeV

* Search performed In tt environment E 80E_ATLAS e Data 2011 E
S F T+jets True 7 ;
~ 70: — T Mmisi ]

e Example: tt—bbWH* —bb(aq)) (TV) s Tk = oo msid

*Tau + Er™ trigger (29,35 GeV) g SORR N E

* > 4 JetS Wlth pT > ZO Ge\/ 50_ . S Q\\Q. SM + uncertainty _;

. IVTET signiﬂcaice 2= Ejfmss =5 30; e E

0.5 Gevl/2. )/ - 1
* fop quark decay topology e 20¢ f"dt =461
- \'s=7TeV
10 — —_
o unds % 50 100 150 200 250 300 350 400
g my [GeV]

estimated from data mr = 2 pr(@) - B (1 = cos Ag(, ™)
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959% Cls exclusion Limit on
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+ Use profile likelihood
ratio

* Systematics treated as
nuisance parameters

* tt normalisation
corrected for BR
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959 CL; exclusion Limit
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SUSY SEARCHES
INVOLVING TAU LEP TONS




Event selection
» Use sub-set of 201 | dataset correspondingto L = 2.0 fb"!

* Investigate GMSB scenario

» Search for events with large Et™, jets and =2T leptons

> O e L i I L

8 : ATLAS —#— Data 2011 .

S 25— ~— Standard Model —

| | T : f Ldt=2.05fb" \s=7TeV =:V°:ets -

RSl coe i 75 GeV, Er > 45 GeV g oof - -
* Reconstructed jet with pt > |30 GeV - e
o Ermiss > |30 GeV of E
*>) dentified T
*2djiet with pt > 30 GeV (—against multi-jets) y: e E
* A} (pt™=,jet)2) > 0.4 rad (—against multi-jets) OF00 600 800 1000 7200 7400 7600
*merr > /00 GeV Mt [GeV]

e [ S R > 8 T
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959% Cl exclusion Limit

GMSB. Mmess=250 TeV, N5=3, M>O, Cgrav=1
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Conclusion

* Well performing tau identification @ ATLAS

* W—=TU polarisation measurement first time performed at a
hadron collider shows very gsood agreement with theory pred.

* Standard Model H—=TT reach combined sensitivity to ~3*0sm

» Charged Higgs exclude (95% CL) tan of 12-26 and between
| and 2-6 In my™® scenario

* SU

INC

SY searches with taus excludes (95% CL) for A<32 GeV
ependent on tanf

20
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EMBEDDING TECHNIQUE

* select pure Z— MM events In data

* replace muons by simulated tau decays using TAUOLA

Z - UM data | HepEvt
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Z -1t MC
(EVNT)

simulation
digitization

remove muons .
reconstruction

re-reconstruction
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TAU ENERGY SCALE

* In-situ E/p measurement for
o= UG

Sics e am measurements for

b > 20 GeV

26
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PHYSICS INVOLVING
TAU LEPTONS




p,(n) = 18 GeV 2 oev

pYs(th) = 26 GeV
m,is (K, Tp) = 47 GeV
m; (B,E7") = 8 GeV
ET =7 GeV

ATLAS
EXPERIMENT

Run Number: 160613, Event Number: 9209492
Date: 2010-08-03 02:12:37 CEST

5

muon Candidate in 7 TeV Collisions™, i~~~ %>

/)

~ A7

~__ \/ 3- p ’:o ng .h adronic ~ %/
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Event selection
» performed on 20| | data correspondingto L = .34 fb' - |.55 fb!

* combination of 3 final states: e, €Thad, U Thad

* single lepton trigger (e, M)
SR EEs S O) GeV
* opposite high prlepton-tau pair

* transverse mass,mr = \/2 pr(£) - ETss - (1 = cos Ag(¢, ET™*)) < 50 GeV

¢ 2 COS(A(P) S (against Wjets)
« visible mass: 35 GeV < myis < /5 GeV

“ ”

jet “rp

*
Tl
A .

miss T,
E T Vid

Z cos Ap = cos ((£) — G(ER)) + cos (¢(th) — G(ERSS))
ATLAS-CONF-2012-006

> 350 =
O] — ATLAS Preliminary det =134 ' Ns=7 TeV-
0 300% - Data 2011 -
Q) C/Z—=w
"UE) = @ Multijet .
o 250 COW—-ev -
Lﬁ E eT =W/£> wv E
C Y*Z—ee A
200 - 1§ 7]
- [CJDiboson .
1501
100F
50k
0O 20 40 60 80 100 120 140
miss
m; (e, ET™) [GeV]
8 1 800_I T T T I T T T T I T T T T I T T T T I T T T T I T T T T I T T T T I T T T I_
S 16000 ATLAS Preliminary f Ldt = 1.55 fo ' N's = 7 Te\.]
q‘é’ - .- Da&a 2011 A
C CyZ —tt
L%’ 1400 lJ T % B Muliet ]
1200F CIW=uv
C W —-tv ]
= Ey*/Z—pw 7
1000r i 7
800E- [ODiboson

D7
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Background estimation

de X qpu
QCD multijets ’ c
o5 signal region QCD dominated
* low Monte-Carlo (MC) statistics
B D
A ] . some QCD QCD dominated
» estimated by data-driven matrix method 55 | EW contamination
no signal
* correction for electro-weak (EW) backgrounds using MC solated anthisolated - isolation
> 30— 7T T T T T T T T T T T T T ]
3 - ATLAS Preliminary f Ldt =134 fb '\ = 7 TeV
v 300 -e-Data 2011
o C Oy Z—w
2 - Multijet
a k bac d
ectroweak backgrounds e B -
- i
1501_ ODiboson
- |epton fakes: U (tag) - .
f 100 :
503— -
* /—ee, /P YH tag-and-probe method - = . ]
T (probe) % 20 40 60 80 100 120 140

. m,.(e,7,) [GeV]
S (et akes:

further backgrounds

normalisation from W enriched control region, shape
from MC

« Z enriched control region

30 * tt di-boson estimated using MC
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Results

Nobs — Nbkg

Ay -Cy- L

o = 0.92 + 0.02(stat) + 0.08(syst) + 0.03(lumi) nb

o7 = ) 35 1B =

* measured separately in each channel T T T T T Ty T
— TM Th 3 . . |
. . 1.55fb"" B T [ ATLAS
» combined result obtained by BLUE Preliminary
(Best Linear Unbiased Estimate) L=%T, ) .
-1 g
m e_th o d 1.34fb
L—>1,7,
: —e
* shows very good agreement with 155"
NNLO prediction Z - ee/uu combined et
B e
33-36pb — Syst® Stat
* OnnLo = 096 £ 0.05 nb* . e — Syst® Stat ® Lumi
— TT combpine . . »
1.34-1.55fb " . Theory (NNLO)
o o e oy e e by
N 0.7 0.8 0.9 1 1.1 1.2
K. Melnikov and F. Petriello, Electroweak gauge boson production at hadron colliders through G(Z — 17T, 66<mmv<1 1 6 [GeV]) [nb]
O(a(s)?), Phys. Rev. D74 (2006) 114017.
R. Gavin, Y. Li, F. Petriello et al., FEWZ 2.0: A code for hadronic Z production at next-to-next-to-
leading order, arXiv:1011.3540 [hep-ph].
S. Catani, L. Cieri, G. Ferrera, D. de Florian, and M. Grazzini, Vector boson production at hadron
colliders: a fully exclusive QCD calculation at NNLO, Phys. Rev. Lett. 103 (2009) 082001. 3 |
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/2 TT el cross-section measurement

@
= L I I I I I IR IR I I
Event selection S Ramasremny | fuacrsmeor
@ 10° —e- Data 2011
= Cy/Z -
5 @ Multijet
: . E W — uv
° 3 W — v
at least | primary vertex with more than 3 tracks 10 MUONS 882w

* single lepton trigger (e, M, T) .

SIR(E B (55 (1] 0) GeV
« exactly | light isolated lepton

102

100005 01 015 02 025 03 035 04 045 0.5

¢ Q*Qr = -1 E pT(A R<0.4)/p_
« 2 cos(A) > -0.15 (against W, tt background) -
>220r" | | | | | | | RERR=
e 27 < 140 GeV 1 = Et(e) + Er(u) + Et(jets) + Efrniss §200 ATLAS Preliminary det=1.55fb'1I; ::;;I'f\#
2180 - * Data 2011
s ! D - [ Iy/Z—=t
* visible mass: 35 GeV < myis < 75 GeV £160 M nuldjet
0140 W
120 —JiCiE
th ccThw Jet “Th,” 100; Dgiboson ;
80 E
60— —
v - :
.I{“ ........... w. — ﬂ{ s0-| A =
B AT TN 20 [ % E
1 Emiss VL";;-‘ % 100 200 300 400 500 600 700 800 900 1000
c h ET [GeV]
% - T miss e miss
D cos Ag = cos (¢(0) — G(EF™)) + cos (¢(rh) - pEF™) 32 ATLAS-CONF-2012-006
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SYSTEMATICS

« trigger efficiency
- efficiency of lepton reconstruction, identification, isolation
* hadronic tau identification efficiency and misidentification rate
+ energy scale
* background estimation
« QCD multi-jets: Rossss
« //W: statistical error on normalisation factor
* acceptance systematics
» proton PDF (use different PDF sets)

« modeling of W/Z production (use MC@QNLO interfaced to HERWIG)

55
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o P §

Final State

Fiducial cross section o/'“(Z — 17) X B(t — ...)

T,uTh
TeTh

TeTy

20.0 + 0.3(stat) + 2.0(syst) + 0.7(lumi) pb
15.9 + 0.4(stat) + 2.0(syst) + 0.6(lumi) pb

4.7 + 0.2(stat) + 0.4(syst) + 0.2(lumi) pb

Final State

Total cross section 0(Z — 771, mjy, [66 —

116 GeV])

TuTh
TeTh

TeTy

0.91 + 0.01(stat) £ 0.09(syst) + 0.03(
1.00 + 0.02(stat) £ 0.13(syst) £ 0.04(

'umi) nb

'umi) nb

0.96 + 0.03(stat) + 0.09(syst) + 0.04(

'umi) nb

54
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S TANDARD MODEL
HIGGS




SMH—TT

Common object selection

Flectrons Muons Taus
®  inner detector track has to o F[vis>20 GeV
e 6 GeV match muon spectrometer !
track Bl L7 o
RO 37 or e pr> 10 GeV(ep, HH);

° |52<|n<247
® pr>1|5GeV (UT)

R ES VR |E=N04 7 o  CUTSecescliE
S
- medium (tight)identification ® Jong IP<10mm ® | or3charged tracks
for eM (eT) £ O
e  quality criteria o Q=1
|ets
® Er>20GeV ® anti-kT jets (R = 0.4)
SN ® et cleaning

overlap resolved in prder: Y, e, T, Jet
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four categories defined:
H + 2-jet VBF
H + 2-jet VH
H + I-jet

H + 0-jet

« only events failing 2-jet cuts

SMH=—=TT—I + 40

* invariant jet + di-tau mass mrj > 225 GeV

 all events failing |-/2-jet category

« uses effective mass, mrr*" due to poor resolution

[T T T T | T T T°T | T T T°T T T T°T T T T°T 1T 1T 1]
E 40005 eu H+0-jet ]
o 3500 —e— Data -
= e T— 30 x H(120)—>tt ]
..g 3000 B 7t _—
) - ]
1 2500F tt+single-top
- WW/WZ/ZZ -
2000 77 Fake leptons
- 7 BKkg. uncert. .
15001 fLat=a7t’ -
1000 (s=7TeV -
C ATLAS Preliminary 1
500 -
0: L — NN B R ]

0 50 100 150 200 250 300
me! [GeV]

2-jets with Er > 40 (25) GeV
separated jets, An; > 3 (VBF), An; < 2 (VH)
invariant dijet mass mj; > 350 GeV (VBF), 50 GeV < m; < 350 GeV (VH)

third jet (Er > 25 GeV, |n| < 24 ) veto

Common event selection

single-/di-lepton trigger

* leading jet Er > 40 GeV

« Ermss > 20 (40) GeV (ee, HH)
> OE0) =5

« A¢p(l) > 2.5 rad

* b-jet (Er > 25 GeV) veto (against tt)

- leptonic transverse energy, Hr'P < 120 GeV
» collinear approximation, O < xj,x2 < |

* Invariant mass of taus and jet,

30 %e\/ <m< 100 (/5) GeV (ee, MH)
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SM H=TT-IT + 30

seven categories defined:

depending on jet properties and Ey™ss . ZZ—jets with Er > 25 GeV
H+ 2-jet VBF 5 ETmiSS > 20 Ge\/
H + I-jet
H + 0-jet  separated jets, An; > 3
Ermiss > 20 GeV * Invariant dijet mass m; > 300 GeV
> | -jets with Er > 25 GeV failing VBF selection * tau lepton in N range between jets
eT and MT final states considered exclusively * Includes eT and YT final states due to limited statistics

5000F €Tpqq + 11T, H+0-jet (low ET'™°)

2 —e— Data
& 50 x H(120)—tt
/ B Z—c (0S-SS)
- Others (OS-SS)
[T W+jets (OS-SS)

o jet with Er > 25 GeV

eT and MT final states considered exclusively

separated in Et™ > 20 GeV and Er™s < 20 GeV

Events / 10 GeV
N
o
o
o

o 3000 Same Sign
Common event selection " Big. uncert
| . 2000 [Ldt=4710"
* single-lepton trigger 5 =7 TV

ATLAS Preliminary

leading jet Bt > 40 GeV
one light lepton with Er > 25 GeV (e),pT > 20 GeV (M)

* = i i
S 00 50 100 150 200 250 300 350 400

transverse mass, mr < 30 GeV (against tt) . MMC mass m,, [GeV]

1000
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SM H=TT (I = e,

Final mass distributions

> 4000F T T T T T T T T T T T T T > R L N S N RS AN
C eu H+0-jet ] [0) - ee +eu+uu H+1-jet s
: : o 250" .
v 3500 —— Data - < _ ) —e— Data -
30005 ——————— 30 x H(120)—1t ] = i /A 10 x H(120)—>7t ]
(7)) . ] (7] L
s Bl Z—t . = . B Z—1t B
- Z—ee,uu . EJ 200: Z—ee,uu -
1 25001 Bl tt+single-top L - ti+single-top
- WW/Wz/zz ] 1501 WWWz/zz ]
20001 Fake leptons ] i Fake leptons -
- 722 BKkg. uncert. | i 772> Bkg. uncert. .
15001 f'- dt=471" 100 fl_ dt=471f"
1000[- (s=7TeV E : (s =7 ToV 1
C ATLAS Preliminary J 50— ATLAS Preliminary _|
500 = -
: L1 { l AR, ( { “’" '''''' | | T | : _I ! :-': 77777777
O ™50 100 150 200 250 300 % B0 100 150 200 250 300 350 400
me [GeV] Collinear mass m_, [GeV]
% :I Ielel |-|-I élllll T Ill-ll-l-l2l-ielt|\I/IB|Fl | rrrT TrTT T I: > 140—“ TT | TTTT | TTTT | TT I. T | TTTT | TTTT TTTT TT II_
3 B uu ] 8 - €€+ eu+un H+2-jet VH .
© 251 —+— Data . =) [ ——D .
= - § - ata —
Ay B T 5x H(120)—>tr ] N 120; 0 S T— 30 x H(120)—>t 1
*UE) - | B Z—tt ] L2 - »y B Z—tt .
o 20¢ Z—eeup . g 1000 Z—ee,uy E
L B I tt+single-top ] L B Il tt+single-top i
] 5-_ WW/WZ/ZZ ] 80 WW/WZ/ZZ ]
- : Fake leptons - - Fake leptons .
: 7. BKkg. uncert.1 . 60 . 777 Bkg.uncert. -
101 frat=4a7m’ - ! - frdi=a7’ -
5 ATLAS Preliminary ] - ATLAS Preliminary ]
- # 201 .
- e . e s, ]
%50 100 150 200 250 300 350 400 19 %50 100 150 200 250 300 350 400
Collinear mass m,, [GeV] Collinear mass m_, [GeV]
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O H— TT— k(]

O

Final mass distributions

L €Tt UT

o)
o
o
o

V7
7
Z

7

cvents / 10 GevV
N
o
o
o

w
o
o
o

, H+0-jet (low Em'ss)

—o— Data

fffffff 50 x H(120)—1t

B Z—tt (0S-SS)

#2% Others (0S-SS)

T W+jets (OS-SS)
Same Sign

77, Bkg. uncert.

fL dt=4.7 i’

\s =7 TeV
ATLAS Preliminary

2000
1000
O @@
Q)
o
< 1000
n
=
= 800
600
400
200
0

MMC mass m, [GeV] T T ]

- naa

Z

%

“had

0**50 100 150 200 250 300 350 400

—¢— Data
fffffff 10 x H(120)—tr

B Z—1t (0S-SS)
Others (OS-SS)
L W+jets (OS-SS)
Same Sign
7, Bkg. uncert.

fL dt=4.7 fb"

\s=7TeV
ATLAS Preliminary

0 50 100 150 200 250300 350 400

MMC mass m_, [GeV]

40

Events / 10 GeV
o
o
o

600

400

200

= .
8 455— €Tjqq + T H+2-jet VBF
QS 40 Z —4— Data
ﬁ - Z fffffff 5 x H(120)—tt
£ 35F Zz B Z—vt (0S-SS)
g) 302_ © 7 Others (OS-S
L - T W+jets (OS-S
o5E . Same Sign
- 72/ BKkg. uncert.
20F fL dt = 4.7 fo'
15 | Vs =7 TeV
10;_ | % ATLAS Prelimin
-7
510
- 7
07 2 { | KXRXAXK | R | Lot {
0O 50 100 150 200 250 300 35

€Tq + ur_ H+0-jet (high EI™)

2 —e— Data
/ fffffff 30 x H(120)—>tt
| B Z—>vr (0S-SS)
#% Others (0OS-SS)
[T W+jets (OS-SS)
Same Sign
72 Bkg. uncert.

fL dt=4.7fb"

s =7TeV
ATLAS Preliminary ]

%

22
III|IIII|III

50 100 150 200 250 300 350 400
MMC mass m_, [GeV]

MMC mass m_, [
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BACKGROUND ESTIMATION

main background (multi-jet, Z—=TT) estimated by data-driven methods SYSJ[ematl CS
normalisation and shape extracted from data « vary multi-jet template by requiring additional light lepton
(enhancing W+jets)

further backgrounds (diboson, tt) estimated from MC
Z2TT:11.6%

multi-jet: 22 %

* embedding technique Z—TT to model shape

% EI T T T 11 T T T T 11 T T T T 1T :

Q) 350 ]

» fitting track multiplicity (in AR < 0.6) of taus N - —4— Z—>uu Embedded -
simultaneously £ 300 <, Bl 2 Data -

) N . ]

g , | D 250 ¢ o fL dt=4.71"

« multi-jet template from same sign control region - .
- - @ \E =7 TeV -

200: - ATLAS Preliminary 7

* /=TT template from MC N .
150 * ~

i - -

* fit result used to normalise embedded sample 100 * =
: E 5

L @ —

«  multi-jet estimation by 2-dimensional fit in signal region 50:’ %o, ]
O:| o b b :.]']-.]w

0 10 20 30 40 50 60

ET* [GeV]

il
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959% CL exclusion Limit on
BR(t—bH™)

-:-_"'- éllllllllllllllll LI T 1T T 1T IIII|IJE ;llllllllllllllll T T T 1T LI LI IlE
S [ ATLAS ] S | ATLAS ]
1 i —-—E)bserveéj CLs Data 2011 § 1 i +8)t(>§§£¥:éj CLs Data 2011 ]
— | e Xpecte ] = 4L _
Sl -i% Is=7TeV | « 1; B - 1o \s=7TeV -
- + 1- - [ 1+20 -
[ . 20 det 461" : det 461"
-1 ]
2L | 10%E : =
10°E |epton+jets : - THets ]
: ? fllllllllllllllll o o o H _IllIIII|IIII|IIII|IIII|IIII|IIII|IIII|II_
_||||||||||||||||||||||||||||||||||||I E 90 100 110 120 130 140 150 160
90 100 110 120 130 140 150 < [ ATLAS

(1 - —— Observed CLs Data 2011 m,,. [GeV]

My [ = 4L Expected N

- o \s=7TeV -

=20 det 46"

10'15‘- | E

10-25_ t+lepton E

_II|IIII|IIII|IIII|IIII|IIII|IIII|IIII|II_

90 100 110 120 130 140 150 160
m,. [GeV]

s
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CHARGED HIGGS

e lepton + tau

tt—=bbWH*— bb(qq)(IV) f tt—bbWH*— bb(lL)(TUL)

Il o B

tt—=bbWH"—bb(qq)(TV)

455
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Event selection

*single lepton trigger
* exactly one lepton with pt > 25 (20)
GeV e (M)
*> 4 jets with pt > 20 GeV
*?) of them b-tagged
o Ermiss > 40 GeV
o Ermiss * |sin A (I, Er™s%)| > 20 GeV
URAGNE = TT/6)

£ —bbWH* = bb(AQ) (D) - 250eerereresrreemrrrereerren

® Data 2011
- L ft— bbW'W
200 mm Others

i SM + uncertainty
150 .
- B(t— bH") =5%
- [Ldt=461"
1007 Nis = 7 Tev

[ ATLAS
o0
I Iepton+je

Events / 10 Ge

4

30 40 60 80 100 120 140 160 1

2 — [ ) — miss\9 b ’ — mISS 2 mT [GeV]
- \/mtOp = (pT +pr +DpT ) —DPr (pT +p )

3500

* MET significance, 21> |3 (m1)?
ecos 0" < -06
emtV < 60 GeV S
*top quark decay topology £3000
ov.2 < 5 o
X w2500
D (mjjb = mtop)2 (mjj = mw)2 2000
X e 0_2 0_2
Lo w 1500
1000
2m? 4pb . pl
cos 0 = - bl — =l 2p p2 _1500

=)

T T T T | T T T T | T T T ]

- ATLAS e Data 2011 ]
n _ L ft—= bbW'W -
- lepton+tjets mm Others 5
- SM + uncertainty
: — =130 GeV ]
- \\\\\\\ te bH') =5%
8 W [Ldt=4610
- N %&\ Ns=7TeV
N\ : =

- N ]
1 05 0 05 1
cos0”
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tt—=bbWH*— bb(IU)(TUL)

[ J
Event selection ga00t |7 i €
Q 3501 ‘ ® Data 2011 E
: : ; F [ JTruer ]
*single lepton trigger £ 300 Bl Jotormisid
e exactly one lepton with pt > 25 (20) 0 250 | % =;;;$;S:Zpton E
GeV e (u) 200 NN 1 SM + uncertainty
* exactly one identified T with pt > 20 150 \%\\ =
*Qr*Q = - 50 s Jeer
- : @ s e N
QZZJetSW|thpT>ZOGe\/ > R B s R R e e Tl TG 200 250 360
4001 =
* > | of them b-tagged G T+e : miss

: : 8 350F ® Data 2011 _ ET [GeV]

*2 pr (tracks associated to primary &% JTruer 1

[%2] = ]

vertex) > 100 GeV £ 300 Bl Jet-rmisid

D 250F B e—7 misid E

- B Misid’ed lepton -

200;— 3% SM + uncertainty —;

150} :

100 ATLAS E

0 f Ldt=4.61b" E

V\s=7TeV ]

0 50 100 150 200 250 300
ET® [GeV]

215
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BACKGROUND ESTIMATION

normalisation

- all backgrounds estimated from data T+ BRI —trigger
N: = Nembedded (1 == CT—>,u)

i~ rigger~ B(7 — hadrons +v)

« example: real tau decays

l l > EI T T TT T T | T 1T | T 1T | T 1T | T T | L IE
- apply embedding technique S o Data 2011 (embedding) -
X , i B simulation |
. ' ' 7 10 —
control sample of tt-like p+jets events % f Ldt=46f0" -
o \s=7TeV ]

* replaced by simulated T decays 10 ATLAS

* shape taken from embedded sample

'1|||||||||||||||||
107050 100 150 200 250 300 350 400

m; [GeV
o r [GeV]
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BACKGROUND ESTIMATION

multi-jet electron/jet fakes

tt, W+jets, single top quark production / O 2%

«  fit of Et™ss shape

- CR defined by modified T-ID and b-tag requirement *  CRdefined by Z—ee selection (electron fakes)
* T’ passing loose ID but fail tight; no b-jet » CRdefined by WHjets selection (jet fakes)
*  mjp cut removed « main difference: b-jet fake probability
«  contamination by other backgrounds < 1% (subtracted from MC) = take quark-gluon ratio obtained by simulation as sytematics
« differences in shape between SR and CR treated as systematics - fake factors applied to simulated tt, single-top, W/Z/y " +jets events
12} LIS B L B B L L
= - ATLAS
S | Data 2011 det 461"
> == =
§ - \s=7 Ti/A_:‘:*_._ -e- Baseline 3
=S w=a G
< B — — -
' — e isat
- M = embedding technique Normallisation
i ] trol sample of tt-like ptjets event e
- - control sample of tt-like p+jets events > A ffi] i
B OO UOUT TN | N; = Nembedded (1 CT_W) ——TDtrigger B(T—>hadr0ns—|—1/)
o of - 1 *  replaced by simulated T decays
= $ > SRRRRRERENRRRN R RN RN RS RS
&U .1 —a—* | | 0] i e Data 2011 (embedding) ]
05 T . . . . e ol Q& 0 B simulation 1
0 10 20 30 40 50 60 70 100 = 10%E .
EmISS [GeV] : : = h f Ldt=46f" ]
single M trigger o K ]
o 0 s=7TeV ]
. . 105 ATLAS J
exactly one isolated g with pt > 25 GeV E ]
no isolated electron with Er > 20 GeV 1 , ,
> 4 jets with pr > 20 GeV (= | of them b-tagged) s o :
'1 L1l L1l L1l 1 1 1
10 0 50 100 150 200 250 300 350 400
Eymiss > 35 GeV g my [GeV]
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SUSY SEARCHES
INVOLVING TAU LEP TONS




GAILAS
2 EXPERIMENT

uuuuuuuuu : 180400, Event Number: 58989646

’




Model Parameters

* Messenger mass: Mmess = 250 TeV

* no. of SU(5) messengers: Ns = 3

oIJ>O

» scale factor for gravitino mass; Cgray =

50
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