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HIQQgs Decay to Light Jets

Signal Process
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Higgs Decay to Light Jets

Signal Process

3 Channels:

2 leptons, 2 jets

1 lepton + MET, 2 jets

MET, 2 jets

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

Background Process
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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
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Higgs Decay to Light Jets

Kinematics
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HIQgs Decay to Light Jets

Kinematics
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HIQgs Decay to Light Jets

Kinematics
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HIQgs Decay to Light Jets

Kinematics

g.s Rmax \

Two Leading jets
_— &additional jets within R<1.4

2 95 < mu < 145 (GeV)

» - 12_
1.4 : no veto
12:— < 10:_
R Zh[gg]x5000 > [
> . o |
) 1T GO 8r
S N o) -
f.; 0.8:— P 6-_
_F 2 [
Ols [ '8 S 4 | 1.
04_— -O B I -IIF—
0.2:— Z“ 2_' LT
0:.._l.|....|. _:IL_.u:‘.-r—l—;_. e - W=w'll I PP PP T i = B
0 50 100 150 200 250 9060 80 100 120 140 160 180 200 9,0 60 80 100 120 140 160 180 200
(c) m (GeV) (b) m (GeV) (c)m (GeV)
Il

jets

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



12/ 16

HIQQgs Decay to Light Jets

Results
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
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HIQQgs Decay to Light Jets

Results
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Results
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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)
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HIQQgs Decay to Light Jets

Results

N = o x 3000fb™*
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Higgs Decay to Light Jets

Results

— \2 T A |

aal - aja, O* = = ]

52 > E :Xg _ 2 : ( - ) 7 LHC14T(.aV(3000fb1) |
0} I

Combined channels (Statistics Only) |-

a a E

d q d !

o (i EBRNG Y @ BRI
. (v/ Nokg)? s

R — |

3 UnSpgae i
or e,
-9 icc—tagged icc—tagged
ichannel ichannel
15 10 -5 0 5 10 15
> (b) Mc

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



14/ 16

Higgs Decay to

Results
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Higgs Decay to Light Jets

Results
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HIQgs Decay to Light Jets

Results

u(h — jj) <4
o(h = gg) < 4o(h — g9)°™ = o(h — wu,dd, ss) < 3c(h — gg)°™

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

Results

u(h — jj) <4
o(h = gg) < 4o(h — g9)°™ = o(h — wu,dd, ss) < 3c(h — gg)°™

TABLE X. Extrapolated upper bounds at 95% CL on the

light-quark Yukawa couplings &, = y,/y;" (k, = y,/y3") for

—u, d, s.
£(fb_1) ku(Ku) kd(Kd) ES(KS)
300 (untagged ;') 1.2 2600) 1.2 (1200) 1.2 (61)

3000 (untagged j'j") 0.65 (1500) 0.65 (680) 0.65 (34)

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

Improvements
Y / H-> gg Decay
f Percentage qq | qg qq
Signal Zh[gg] 0 0 | 100%
Background Zj5 | 9% | 77% | 14%

(LO QCD)
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Higgs Decay to Gluon Pair

Improvements

/ H-> gg Decay

H
f Percentage qq | qg qq
Signal Zh[gg] 0 0 | 100%
Background Zj5 | 9% | 77% | 14%

Quark/Gluon Tagging

Additional Jet Kinematics: 4

(LO QCD)

__ lpr(1)=pr(J2)]

13 7 “pr(j1)+pr(2)
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The End
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Higgs Decay to Gluon Pair

Improvements

y% A — lpr(J1)—pr(J2)|

13 7 pr(1)+pr(2)
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Current Status

2017 Moriond
(https://home.cern/cern-people/updates/2017/04/wealth-
precise-new-results-moriond)

- H> ppM, Higgs Mass, ttH
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Current Status

2017 Moriond
(https://home.cern/cern-people/updates/2017/04/wealth-
precise-new-results-moriond)

13 TeV LHC (40 fb1):
- H> ppM, Higgs Mass, ttH

- Differential cross section
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