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k== 1.56 *3 2: (fg'gg , tg'gg ) +0.45 ;4030 +0.34
' ' WH Fre=H 1.21 750 (D029 > 030 )
hro— 127 00 (1038705 )
0.35 0.27 0.23
+0.38 +0.30 +0.24 “H 1 0 69 t0'33 (to 26 t0'21 )
== 0.07 "3 (Zo29 s 024 )
ol 0.90 o3 (915,703 o™ Ford 0.90 0% (%515, 70%)
I N T N T T IIIIIIIIIIIIIIIIIIIIIIIIIIIIII IIIIE IIIIIIII IIIIIIIIIIIIIIIIIIIIIIIIIIIIII
-1 0 1 2 3 4 5 6 7 8 -1 0 1 2 3 4 5 6 7 8

Best fit u°P for m =125 GeV

Best fit u°P for m =125 GeV

3 parameter of interest (POI) fit (Z£) and 2 POI fit (f5)
Observed significance: 3.66

Expected significance: 4.0c
(syst.)

u =090 "5 (stat.) ‘o,



Summary

e Runl TRBERTH-7- H> bb R LT~
— Run2 1216117 T TGC DEENT-F = R\ —di A LSS E & A4
L, #190% @ ~ U T —3h=3 A2 LB L=
— b-jet TRV —HHIEZMIIE L m,, 0 FREEZ Fc KH 40% UE LT

« Run2 2-lepton channel #& 5
— Observed significance: 3.6c

— Expected significance: 1.9¢

—w=2.1177% (stat.) 1 (syst.)

« Runl, Run2 combined & 5%
— Observed significance: 3.6c

— Expected significance: 4.0c

- u=0.90 *jig (stat.) 07 (syst.)



Backup

24



Runl combined #f5 5

ATLAS Vs=7 TeV, [Ldt=4.7 fb™’; Vs=8 TeV, [Ldt=20.3 fio!
L L B B LN L IR BRI R I

ATLAS Vs=7 TeV, [Ldt=4.7 fb™"; Vs=8 TeV, [Ldt=20.3 fb
L B B L BN BRI BRI B B

— — tot. — - — tot.

stat. tot (stat syst) stat. tot (stat syst)
| 0.94+ 0.88 +0.72 +0.50y |
2 lepton = “o79 (Zoes ~041) 0.05+052 (+0.44 +027)
ZH— e "Y_049 ‘-042 -0257 ]
+0.66 +0.50 +0.43
1 lepton (— | 1'17—0.60 ( ! 048 _0_37) —
WH [T 1_11+0.65 +0.50 +O.42) ]
_ 0.55 0.49 +0.26 - 0.61 -0.48 -0.38
0 lepton —  F=—=o==] 0.35* 0.50 (Toaa Too7) —
Combination [~ 1o 0.517 330 (*0357%%) 1 ™" o 0.51+040 (+081+025) —
IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII
-1 0 1 2 3 4 5 6 7 -1 0 1 2 3 4 5 6 7
best fit u=o/c_ for m =125 GeV best fit u=o/c_  for m =125 GeV
SM SM

« 3 parameter of interest (POI) fit (/£) and 2 POI fit (f5)
Observed significance: 1.46

* Expected significance: 2.66
u=0.5177 (stat.) 722 (syst.)



Run2 combined #t 5

arXiv:1708.03299
|||||||||||||||||||||||||||| ||||||||| ||||||||||||||||||||||||||||||||||||
ATLAS VH H(bb) s_13 TeV, 36.1 fb™ ATLAS VH, H(bb) \F—13 TeV, 36.1 fb™
—Total Stat. (Tot.) ( Stat., Syst.) — Total Stat.
0ss oso o8 (Tot.) (Stat., Syst.)
oL = 0.45 Zo5  (Zos7- 2034 ) +0.68 4040 +0.55
WH —eo—=— 1.35 _0.59 (—0.38 v —0.45 )
L He - 143 0% (058, 70%)
oL 190 078 (4051 4059 1.12 7% (D335 030 )
FH—e—- . “06a  (Z049 s 042 )
. . . Zomb. . ) .
Comb. He-- 1.20 2 (05,05 O™ Ko 1.20 *032 (02,05 )
IIIIE IIIIIIII IIIIIIIIIIIIIIIIIIIIIIIIIIIIII IIIIE IIIIIIII IIIIIIIIIIIIIIIIIIIIIIIIIIIIII

1 0 1t 2 3 4 5 6 7 8
Best fit u>>, for m, =125 GeV

-1 0 1 2 3 4 5 6 7 8

Best fit u° for m =125 GeV

e 3 parameter of interest (POI) fit (Z£) and 2 POI fit (f5)
* Observed significance: 3.5¢

* Expected significance: 3.0c
w =120 7727 (stat.) 5 (syst.)

-0.28



Run2 #JH

'ﬁ' F T T T T ‘ T T T

ATLAS Trigger Operation -
4000 Data 2015, 6/Sep-20/Sep =

L1_MU20 w/o FI coincidence .
L1_MU20 w/ FI coincidence _;

1 ‘ 1 1 1 1
1 1.5 2 2.5

Instantaneous luminosity [10°® cn2s7]

Efficiency

D TGC DOPERE

—
I

0.5

| ATLAS Preliminary i

Vs=13 TeV

Z—up, pi >25GeV, 1.05< "l < 2.4 T

$ L1_MU20, Data 2015, 3.2 o

b L1_MU20, Data 2016, 127 pb™" -
1 1 1 I 1 1

20 60 80 100

offline muon of [GeV]

 https://twiki.cern.ch/twiki/bin/view/AtlasPublic/

L1MuonTriggerPublicResults

* https://twiki.cern.ch/twiki/bin/view/AtlasPublic/MuonTriggerPublicResults

\)
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PEAER 72 jet — R L —HLIE (GSC)

arXiv:1703.09665

! e : ' Jet area-based pile- Residual pile-u
EM-scale jets Origin correction i J B P p. B
| up correction correction
Jet finding applied to Changes the jet direction Applied as a function of Removes residual pile-up
topological clusters at to point to the hard-scatter event pile-up pr density dependence, asa
the EM scale. vertex. Does not affect E. and jet area. function of u and Npy.

Absolute MC-based Global sequential Residual in situ

calibration calibration calibration

Corrects jet 4-momentum  Reduces flavor dependence A residual calibration
to the particle-level energy and energy leakage effects Is derived using in situ
scale. Both the energy and using calorimeter, track, and measurements and is

direction are calibrated. muon-segment variables. applied only 1o data.

« EMscale: &1 E— A% BICs N7 %2 HWTHIET %
* Pile-up fHiiE: = v FEIKOKRE Z, p, Npy (IS U THIIET 5
«  MC-based calibration: /> K2 > o U —|1E -0 I TH AL
ENDHTRNLF—=D/NE N MC 2 HWTHET S
e GSC:5 20 jet EEZNAFIZHN TRV X—pfREEEZ WET S
— Tile 1 JE H DR (f,), LAr 3 & B O (1, ,5), track DEL (n,,,),
track DAY (W), 2 2—F 27 A FO (n

segments) 28



Multi-jet background

u) C N N {TTTT‘TTTT‘TTTTNTTTTNTTTTTTTTTTTT7 -'(2 TTTT‘TTTT‘TTTT‘TTTT{TTTT{TTTT‘TTTTNTTTTTTTTTTTT
?000 A LAS Work in Progress n § 1011(; ATLAS Work in Progress
W [ 13TeV, 36.1 b, Optag, Same Sign | @10 F 13TeV, 36.1 fb™!, Optag, Signal Region
10000}~ e Data B 10 —e— Data
i Multijet + Simulation ] 108 Multijet + Simulation
8000 Multijet (8.33% in 81-101 GeV) 107 Multijet (0.36% in 81-101 GeV)
6000( .
4000 .
2000 .
71111}111}111}1111 ‘Hl - —1 111]1111]1111]1111lllllllllllllllllllllllllll
40 50 60 70 80 90 100110120130 140 1040 50 60 70 80 90 100110120130 140
m,, [GeV] m, [GeV]

o elTEMAMEBEASLTWVWOT uu & ey DIHIXTEMZERLTWVD
 Same Sign region () Z H\ T SR (47) @ multi-jet fake Z Zig5H > 7
— Multi-jet [Z SR TIIE2ERZD 1% LLFThH D
— Multi-jet ® my,, & pi” OAIE 1t 72 EOFEHFR LTV
e 2-lepton Tl multi-jet |L negligible T %



Event selection and breakdown

Multivariate analysis

Cut-based analysis

Trigger Single lepton Single lepton
Leptons 2 VHLoose, 2 VHLoose
> 1 VHSignal > 1 VHSignal
Epies ER=/\/ST < 3.5
Mg 81-101 GeV 81-101 GeV
Jets 2 jets 2 jets
> 3 jets > 3 jets
Jet pr > 20 GeV > 20 GeV
b-jets Exactly 2 b-jets Exactly 2 b-jets
Leading b-jet pr > 45 GeV > 45 GeV
Py, AR(b,b) 75-150 GeV 75-150 GeV, < 3.0
150- GeV 150-200 GeV, < 1.8
200- GeV, < 1.2
SR ee ee
[, opposite charge  pp, opposite charge
CR €1, opposite charge ey, opposite charge

NP category  Impact on the signal strength
Total + 0.74
Stat. + 0.49
Syst. + 0.56
b-tag + 0.19
Jet and MET + 0.15
Luminosity + 0.07
Lepton + 0.03
Signal + 0.38
Z +jets + 0.18
MC stat AT
tt + 0.13
Diboson + 0.05
Single-top + 0.03

30



Extrapolation

8 10:"”II||||||||||||||||||||||||||||||||||||||:
8 9 Stat Only E
2 Stat + Syst (0.12) 5
S 8 Stat + Syst (0.24) :
D T7E =
3 f ]
5 6F E
S :
X O =
LL - .

4 =

3 -

o -

g -

L1 1 | L1l | L1l | L1 11 | L1 11 | L1 11 | L1 1 | L1l | L1 11 | L1l
OO 10 20 30 40 50 60 70 80 90 100
Integrated Luminosity [fo™]



