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Interest SUSY scenario i)

o

1)2 Tf
T=> T +):(LSP) with 100% branching ratio N’_’,..-o~4--- X1
tau decay 64.79% : e s i - 50

lor3m*+mn°+v

Leptonical tau decay 35.21% :
elu+v

Muon
Spectrometer

Jets(hadrons) reconstructed by :
anti-kt algorithm RO o
with calorimeter energy clusters ' 7

Electron reconstructed by ID and ECAL Coimet

Muon reconstructed by matching N = SN
track in ID and MS — \ - i
Hadronic tau is identified by cabtmetsr m———

clustering jets and matching tau S T \\ v ae
decay mode with BDT { " rarer AR WAILAD
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Kinematics and trigger )

T mass 180 GeV, ¥: mass 1 GeV
: High leading Pt and MET LEPHAD Channel: Lep + high Pt

Onehadronictau_pt

- - Twohadronictau2 pt(Lower P
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mt 180 GeV mj, 1 GeV o

LEPHAD Channel:

Kinematics and trigger

Signal Acceptance
All possible lowest unscaled triggers

Nl

ditau + met

single lepton trigger is very efficient

<<
KL<

(trigger efficiency plateau requires MET ~ 130GeV)

DOOOODDOODDOOOIDIODOOOOD>
DODDODDDDDDDDDIDIDOODDDD

Count event with n_tau = 1
&&n_lep=1

LEP + HAD CHANNEL

Leptonic Triggers
Electron>27GeV||[Muon>27GeV

BSSEIIISIIISSIISD <L LL
S EBBIISOIIOIIIBEDD HAD +HAD CHANNEL LLLLLLLLLLLLE Without Selection - Events 86
With Selection - Events 69

KeepingRatio = WithWithout [

Count event with n_tau =2

2 Tau Triggers
Tau1>120GeV;Tau2>80GeV

Tau + Lepton

W\',tvhiz]”tssegzcigz" éiﬁ;ﬂs Z; Tau1>120GeV-Electron>19GeV
KeepingRatio = With/Without 18.310% Ww&ugigiggz" Ezﬁgts 896
KeepingRatio = With/Without 10.465%
2Tau +DR
Tau1>55GeV;Tau2>40GeV;DeltaR<2.6 Tau + Lepton
Without Selection - Events 71 Tau1>55GeV:Muon>15GeV
With Selection - Events 13 Without Selection - Events 86
KeepingRatio = With/Without 18.310% With Selection - Events 30
KeepingRatio = With/Without 34.884%
Tau + MET
Tau1>55GeV:MET>100GeV Leptonic + MET
Without Selection - Events 71 Tau1>40GeV;Electron>19GeV;MET>80GeV
With Selection - Events 28 Without Selection - Events 86
KeepingRatio = With/Without 39.437% With Selection - Events 18
KeepingRatio = With/Without 20.930%
Tau + MET
Tau1>55GeV;Tau2>40GeV,MET>75GeV Leptonic + MET
Without Selection - Events 71 Tau1>40GeV;Muon>15GeV;MET>80GeV
With Selection - Events Withput Sele(?tion - Events 86
KeepingRatio = With/Without _ At »
KeepingRatio = With/Without 24 .419%
Tau + MET 2
3 Leptonic + MET
, . TS IEE NET0eY Tau1>4OGeV;EIe(F:)tron>1QGeV;MET>13OGeV
Wlth_out Sele(?t|on - Events 71 Without Selection - Events 86
With Selection - Events 12 With Selection - Events 8
KeepingRatio = With/Without 16.901% KeepingRatio = With/Without 9.302%
Tau + MET Leptonic + MET

Tau1>55GeV;Tau2>40GeV.MET>125GeV

Tau1>40GeV;Muon=>15GeV;MET>130GeV

Without Selection - Events 71 Without Selection - Events 86
With Selection - Events 13 With Selection - Events 10
KeepingRatio = With/Without 18.310% KeepingRatio = With/Without 11.628%
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Kinematics and trigger

DOD5DODODODD3PDPDDO5D

HAD + HAD CHANNEL
B > S

2 Tau Triggers

AN EERE M (1 = 2 Tau1>120GeV;Tau2>80GeV

Without Selection - Events 428
With Selection - Events 31
KeepingRatio = With/Without 7.243%
2Tau + DR
Tau1>55GeV;Tau2>40GeV;DeltaR<2 .6
Without Selection - Events 428
With Selection - Events 44
KeepingRatio = With/Without 10.280%
Tau + MET
Tau1>55GeV;MET>100GeV
Without Selection - Events 428
With Selection - Events 81
KeepingRatio = With/Without 18.925%
Tau + MET
Tau1>55GeV;Tau2>40GeV,MET>75GeV
Without Selection - Events 428

With Selection - Events

KeepingRatio = With/Without _

Tau + MET
Tau1>55GeV;MET>150GeV
Without Selection - Events 428
With Selection - Events 25
KeepingRatio = With/Without 5.841%
Tau + MET
Tau1>55GeV;Tau2>40GeV;MET>125GeV
Without Selection - Events 428
With Selection - Events 25
KeepingRatio = With/Without 5.841%
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LEP + HAD CHANNEL

Count event with n_tau = 1 Leptonic Triggers

&&n_lep=1 Electron>27GeV||Muon>27GeV
Without Selection - Events 527
With Selection - Events 387

KeepingRatio = WithWithout |

Tau + Lepton
Tau1>120GeV;Electron>19GeV
Without Selection - Events 527
With Selection - Events 30
KeepingRatio = With/Without 5.693%

Tau + Lepton

Tau1>55GeV;Muon>15GeV
Without Selection - Events 527
With Selection - Events 146
KeepingRatio = With/Without 27.704%

Leptonic + MET
Tau1>40GeV;Electron>19GeV;MET>80GeV

Without Selection - Events 527
With Selection - Events 60
KeepingRatio = With/Without 11.385%
Leptonic + MET
Tau1>40GeV;Muon>15GeV;MET>80GeV
Without Selection - Events 527
With Selection - Events 72
KeepingRatio = With/Without 13.662%
Leptonic + MET
Tau1>40GeV Electron>19GeV,;MET>130GeV
Without Selection - Events 527
With Selection - Events 24
KeepingRatio = With/Without 4.554%
Leptonic + MET
Tau1>40GeV;Muon>15GeV;MET>130GeV
Without Selection - Events 527
With Selection - Events 23
KeepingRatio = With/Without 4.364%
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HADHAD Channel ‘'

Sl
HADHAD: T1_pt>40GeV; T2_pt>30GeV; MET>130GeV
Thanks to Pieter for MT and MT2
5 G icias i e ol b B T =
Wzoete PVt = ATLAS Internal =Z—>t+t =Z—>p+p
10° Wospy Wese+v Ze+e W—sT+v
Large MTZ: tf - E;V—mw W W—e+v
. . . . 10°

Efficient in reducing background;
Low signal acceptance @ = =

10

for e
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d‘e : —~ -~ U) -
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. n . . | Wz-ete Wty Wz-e+e B Wty
Efficient in reducing background W Mo 3 — TN —
[t 10 —
1 10°
Low signal acceptance =
for large stau mass N
e 102
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250 ~ 300
Sub-leading p_ t [GeV]
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CERN

Search Region 1 \

HADHAD: MT2>90GeV; A@(T1, T2)>1.5

(2]
= B — ] o (120GeV) =Y (1GeV)y+T 1) — —
§ s Vs=13 TeV, 80 fb . — "f(18OGeV)—>5('z(1GeV)+‘t (]CJ 10— ‘g=1 3 TeV, 80 fb-1 ; _:/(Eggez):zo(;]zezﬁz
el = ATLAS Internal Wz WlZow s VE (180GeV)—7 (1GeV)+
~ J .Z—>e+e .W—)‘[+v e — ATLAS Internal -ZHT"'T .Z—>H+Ll
= - “ BWW-u+r P W-e+y u Wz—ere Wt
Target at high stau mass C — : e Woey
1= L3
Stau 180GeV: ~9Events - -
10_1 = 10—1 —
BG total: ~5Events 2 :
= = 5
: i L L i l 1 L L siikssihass l g 1 1 { | 10 E._ I I :
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CERN

Search Region 2 \

HADHAD: 40GeV<MT2<90GeV; ZM1>350GeV; A@(T1, T2)>1.5

2102 . ~ 2 F - =
= — F e T(1206eV)3 (1Gevirt | 2 [ - 4 i (1206eV)—7(18eV )+
g L Vs=13TeV, 80 fb m— 180GV (G VT | QT Vs=13TeV, 80 fb —E(180GeV) 7 (1GEV)+T
HeL ATLAS Internal Wz WlzZon = ATLAS Internal Wz ElZous
I Wz—ere  PWoTH Wz-ere Wt
W W-u+v W W—e+v - WW-u+y  PWoetv
B Mt Ei
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1=
- 1 1 1 1 [ L L 1 L I 1 1 1 1 I 1 1 .
| | | | | | | TR | | [ | O 100 200 300 600 700
150 200 250 300 XM, [GeV]
MT, [GeV]
g = = 1 UL 'f(1ZOGeV)4>§€O(1GeV)+T % 10° — e T(120GeV)—Y, (1GeV )+t
e E 15=18.Tel, A0 i m— T(180GEV)% (1GeVIT | D Vs=13 TeV, 80 fb' — (180G6V) 57, (1G8V )T
w L Wz Wz L ATLAS Internal Bz-w+t Pz
R g .Z%e."e .W_)t+v .Z_)e"‘e .W_>T+V
10 = BW-u+ry  PwWoe+y BW-u+y P Woe+y
= z =t [t
E
1071
102 =
=3 L L I I 1 I I
10 5

E; [GeV]

2 . 300
Sub-leading P T [GeV]

Direct Stau

Sept 21, 2017

Jiashen Tang



Search Region 3

HADHAD: 40GeV<MT2<90GeV; 300GeV<zM1<350GeV; Ap(T1, T2)>1.5

Events

Target at high stau mass -

Stau 180GeV: ~7Events

10—

BG total: ~31Events
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CERN

LEPHAD Channel W)

LEPHAD: T _pt>20GeV; e/u_pt>27GeV; MET>50GeV
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CERN

Search Region 1 \

LEPHAD: MT2>70GeV; EMr>200GeV; Ao(T, [)>1.5
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Search Region 2

LEPHAD: MT2>90GeV; EMr>400GeV; Ao(T, [)>1.5
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Outlook: ‘iﬁw @

Initial study has high sensitivity % ~ 4

QCD backgrounds and fake tau rates need to be incorporated
Not enough MC data to distinguish signal or fluctuation

Move to Optimization framework

LEP HAD channel:

Need further optimization to reduce background
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