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Current Status

H>bb measurement keeps improving with VH, VBF, ttH, inclusive
boosted Higgs inclusive channels and accumulated data.

7 TeV

8 TeV

13 TeV

Comb.

ATLAS i) e ey s d e
L dt=4.7 fb!, 20.3 fb™, and 36.1 fb™ : i : i :
—Total —stat. " Data used Significance Significance Signal strer
(Tot.) ( Stat., Syst.)
50 w12 07 expected observed observec
e 1.61 110 )
1.46 \-1.13 3 -0.92 +0.44
Run 1 2.5 2.1 0.897 s
+0.43 +0.33 +0.28
ot 0.65 Ty (037054 )| Run ? 2.8 3.3 1.19J_r8'§g
. +0.31
Hed 1.20 tg-.gg Cg..gg,jg:gg) Combined 3.8 3.8 1.06_0.29
i 0.90 o0 (s o )
IR T ST NI ST T S S T S S S T
_D 0 2 4 6 8

Best fit u® for m =125 GeV

e arXiv: 1709.15543, 1709.07497, 1708.03299

e Nuclear and Particle
2405-6014/Published by
WW

Physics Proceedings 273-275 (2016) 733-739
Elsevier B.V.
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Current Status

H>bb measurement keeps improving with VH, VBF, ttH, inclusive
boosted Higgs inclusive channels and accumulated data.

CMS (+ 35.9 fb-1 @ 13 TeV)

T T | T T T | T T T | T T T | T T T | T T T
ATLAS VH, H(bb) Vs=7TeV,8TeV, and 13 TeV
fLdt=4.7 fb", 20.3 fo™!, and 36.1 fb”

—Total —Stat. Data used Significance Significance Signal strer
(Tot.) ( Stat., Syst.)
eV 5o 125 087 expected observed observec
= ¢ - -1.61 _1:46 (—1..13 ’ —O..92 ) +0 44
Run 1 2.5 2.1 0.897" 47
8 TeV et 0.65 050 (Yosa. 04 )| Run ? 78 33 1,19j8-‘31g
. +0.31
13 TeV Hed 1.20 tg-.;g Cg..gg | tgl.gg ) Combmed 3.8 3.8 1.06_0.29
Comb. i 0.90 028 (018 021
| | | | | E 1 | | | | | | | | | | | | |
-2 0 2 4 6 8

Best fit u® for m =125 GeV

o arXiv: 1709.15543, 1709.07497, 1708.03299

 Nuclear and Particle Physics Proceedings 273-275 (2016) 733739
2405-6014/Published by Elsevier B.V.
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Current Status

H>bb measurement keeps improving with VH, VBF, ttH, inclusive
boosted Higgs inclusive channels and accumulated data.

CMS (+ 35.9 fb-1 @ 13 TeV)

Data used Significance Significance Signal strer

expected observed observec
Run 1 2.5 2.1 0.89104
Run 2 2.8 3.3 1.1915 %
Combined 3.8 3.8 1.06155¢

arXiv: 1709.15543, 1709.07497, 1708.03299

Nuclear and Particle Physics Proceedings 273-275 (2016) 733739

2405-6014/Published by Elsevier B.V.
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Current Status

H>bb measurement keeps improving with VH, VBF, ttH, inclusive
boosted Higgs inclusive channels and accumulated data.

CMS (+ 35.9 fb-1 @ 13 TeV)

Data used Significance Significance Signal strer

expected observed observec
Run 1 2.5 2.1 0.89104
Run 2 2.8 3.3 1.1915 %
Combined 3.8 3.8 1.06155¢

of 1.5 (0.7) standard deviations. The measured cross section times branching fraction
for production via gluon fusion of H — bb with reconstructed pt > 450 GeV and

arXiv: 1709.15543, 1709.07497, 1708.03299

Nuclear and Particle Physics Proceedings 273-275 (2016) 733739

2405-6014/Published by Elsevier B.V.
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HIQQgs Decay to Light Jets

Signal Process




6/14

Higgs Decay to Light Jets

Signal Process

(b) - (©)



6/14

Higgs Decay to Light Jets

Signal Process

(a) e ° (b) : (©)




6/14

Higgs Decay to Light Jets

Signal Process

/v 3 Channels:

I'v | 2leptons, 2 jets

‘,’ g |1 lepton + MET, 2 jets

- :
9 MET, 2 jets
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HIQQgs Decay to Light Jets

Background Process

o (fb) cuts Eq. (2.3)
qq — Zh — (70~ gg 3.5
gg — Zh — {70~ gg 0.71
qq — Zjj — LTl jj | 2.5 x10°
qq — Wh — fv gg 20
qq — Wjj — bv jj 2.5 x 106
pp — tt — Lvjjbb 1.1 x 10°
qq — Zh — vv gg 11
gg — Zh — vv gg 2.1
Q@ — Zjj = vv jj 7.4 x 10°

cutO: prg > 20GeV, |n;| < 3,

Rjj > 0.4

Linda M. Carpenter, Tao Han, Khalida Hendricks, ZQ, Ning Zhou (2016)

(2.3)
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HIQgs Decay to Light Jets

Kinematics

T cutO:p_ >20 GeV,n<3, R >0.4
T J J

Zh[gd]

-7:|||||||||||||||||||||||||||||||||||
1075 50 100 150 200 250 300 350

(@) p,,, (GeV)

Linda M. Carpenter, Tao Han, Khalida Hendricks, ZQ, Ning Zhou (2016)
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Higgs Decay to Light Jets

Kinematics

5—
= cutO:p_ >20 GeV, n<3, R >0.4
4.5 K b
P 1 mp
ji A :
3.50 \/Z(l — 2) PT(h)
3K
m:=. 25'
oF o | Pr@ie = SOGGV, ‘77j7g‘ < 2.9
150 e TG ey DT(00,00,00) > 200GEV, Ry < 1.4
1 ' l:.-;:;:::’é"lw., - '
- o R
0.5:—
O:l L1 1 l | I l 1.1 1 1 l L1 1 1 l 11 1 1 l L1 1 1 l L1 1 1 l L1 1 1
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Linda M. Carpenter, Tao Han, Khalida Hendricks, ZQ, Ning Zhou (2016)
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HIQgs Decay to Light Jets

Mass Reconstruction

Boosted or Resolved: arxiv:1506.04973 (2015) Jon M. Butterworth et al.
Wh[bb] over pT (200-1000) GeV

Linda M. Carpenter, Tao Han, Khalida Hendricks, ZQ, Ning Zhou (2016)
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Linda M. Carpenter, Tao Han, Khalida Hendricks, ZQ, Ning Zhou (2016)
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HIQgs Decay to Light Jets

Mass Reconstruction

T R s R Two Leading jets
& additional jets within R<1.4

- — | p__>200 GeV
1.4 12
F{jj <14
e Zh[gg]x5000
> |
()] 1=
0, -
S osk
e T
0.6
o] k= N
Sl F
0.4F
0.2 Ny
Tz
o 50 100 150 200 250
(c) mjj (GeV)

Linda M. Carpenter, Tao Han, Khalida Hendricks, ZQ, Ning Zhou (2016)
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HIQgs Decay to Light Jets

Mass Reconstruction

T R s R Two Leading jets
& additional jets within R<1.4
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Linda M. Carpenter, Tao Han, Khalida Hendricks, ZQ, Ning Zhou (2016)
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HIQgs Decay to Light Jets

Mass Reconstruction
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HIQgs Decay to Light Jets

Mass Reconstruction

T R s R Two Leading jets
& additional jets within R<1.4
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Linda M. Carpenter, Tao Han, Khalida Hendricks, ZQ, Ning Zhou (2016)
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HIQgs Decay to Light Jets

Mass Reconstruction

Linda M. Carpenter, Tao Han, Khalida Hendricks, ZQ, Ning Zhou (2016)
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HIQgs Decay to Light Jets

Mass Reconstruction

Robustness with pileup

Linda M. Carpenter, Tao Han, Khalida Hendricks, ZQ, Ning Zhou (2016)
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HIQgs Decay to Light Jets

Mass Reconstruction

( R . e R;;: \

Robustness with pileup

-O : T -O :I T T

N 008 = S 0.08F ; E

g oo7f DD 2 oo7f DG

E 007 4 E o

< 0.06F = Z 006 3
0.05 — 0.05F ]
0.04F = 0.04F =
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Linda M. Carpenter, Tao Han, Khalida Hendricks, ZQ, Ning Zhou (2016)
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HIQgs Decay to Light Jets

Mass Reconstruction

( R . L. R;;: \

Robustness with pileup
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Linda M. Carpenter, Tao Han, Khalida Hendricks, ZQ, Ning Zhou (2016)
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HIQQgs Decay to Light Jets

Results

N = ¢ x 3000fb~*

o (fb) (M- +jj | E+Er+3jj| Er+jj | combined

V h signal 7.0x1072 | 4.1x107! |3.6x 107!
Vjj background | 2.4 x 102 2.5 x 103 1.6 x 103

S 0.25 0.61 0.49 0.82
Seys 0.09 0.17 0.17 0.26
Nsig Nsig
S = Ssys —
\/kag €Ep X kag

Linda M. Carpenter, Tao Han, Khalida Hendricks, ZQ, Ning Zhou (2016)



13/ 14

HIQQgs Decay to Light Jets

Results

N = o x 3000fb™*

o (fb) (M- +jj | E+Er+3jj| Er+jj | combined

V h signal 7.0x1072 | 4.1x107! |3.6x 107!
Vjj background | 2.4 x 10? 2.5 x 103 1.6 x 10° | o

S 0.25 0.61 0.49 - 0.82 |
Ssys 0.09 0.17 0.17 0.26 |
Nsig Nsig
S = Ssys —
\/kag €Ep X kag

Linda M. Carpenter, Tao Han, Khalida Hendricks, ZQ, Ning Zhou (2016)
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Higgs Decay to Gluon Pair

Improvements

A

H

/ Quark/Gluon Tagging

Percentage qq q9g 99
Signal Zh|gg] 0 0 | 100%
Background Zj7 | 9% | 77% | 14%

LO
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Higgs Decay to Gluon Pair

Improvements

/ Quark/Gluon Tagging

H

Percentage qq qg gg
Signal Zh|gg] 0 0 | 100%
Background Zj7 | 9% | 77% | 14% LO
“Quark Jet Veto”

g-tagger | q o S B | S/vVB-1

A 20% | 5% || 90% | 77% +3%

B 40% | 10% || 81% | 56% +8%

C 50% | 15% || 72% | 45% +8%

D 60% | 25% || 56% | 32% -1%

E 80% | 50% || 25% | 12% -26%
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* Alone in pp>VH, H>|] channel, we expect ~1 sigma
significance with 3000 fb-1 data (HL-LHC)

Thanks!



