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Higgs in Standard Model

Spin Charge Mass Coupling

Neutral Scalar: nggs7

Measure Unknown SM parameter

Predicted as yx = \f— Over-constraining SM
—Window of Beyond SM
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Talk by M. Pieri
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Next challenge is charm?
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Charming Mr.Yukawa

Inclusive Exclusive
h—cc h—J/P+y



Inclusive
h—cc

Perez, Soreq, Stamou, KT
arXiv: 1503.00290 and 1505.06689
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Vh (Associate) production

[
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— W/Z reconstructed
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What if h—cc is enhanced?
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Large €./, more sensitive to ¢
but only constrain a combination (degeneracy)

— > Need very different working points €./



Disentangle degeneracy

pp + (0.05 €cpp) e ATLAS&CMS have different working points

Ist Tag | 2nd Tag €c/b
(a)ATLAS Med Med 8.2x10~4
(b)ATLAS | Tight Tight | 5.9x107°
(c)CMS Med1 Med1 0.18
(d)CMS Med?2 Loose 0.19
(e)CMS Med1 Loose 0.23
(f)CMS Med3 Loose 0.16

stgnal
L(M) — proiss(kingﬁ,i + :LLNS]\gL@' )



Disentangle degeneracy

pp + (0.05 €cpp) e ATLAS&CMS have different working points
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Disentangle degeneracy

pp + (0.05 €cpp)ie - ATLAS&CMS have different working points
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Disentangle degeneracy

pp + (0.05 €cpp) e ATLAS&CMS have different working points
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Disentangle degeneracy

pp + (0.05 €cpp) e ATLAS&CMS have different working points

; 5fb~!(7TeV)+20fb™' (8TeV)
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First bound on signal strength! 1. = 9570150 at 68.3(95)% CL.



New Production by large Yukawa

At large coupling k. = y./y>™ ~100
switch on new production

V H enhancement at LHC8
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some related work [Brivio, Goertz, Isidori ("15)] — )y SM
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pp—h+c is sensitive to Kc



First Bound on Coupling

5.
20

_ SM |
Kb = Ub/Yp

15+

10

combining with tth ke = Ye/ Yo e S 234

Yt 7 Yo Exclude Higgs-quark coupling universality
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Inclusive channel at Future LHC

. Better sensitivity of Vh—bb at future LHC

Aup~0.5 @ATLAS 8TeV

ll. New Technology: Charm tagging

€pb €c €light
Med: 70, 20, 1.25 (%)

Ll

C-tag: 13, 19, 0.5

Light-jet rejection

Scharm study[arXiv:1501.01325]

Aup=0.14 @ ATLAS Med (3000fb-1)

ATL-PHYS-PUB-2014-011

—_
o
N

10 |

(I- and 2-lep channels)

Thanks ATLAS for providing tables!

b-rejection

1/e,= 4
1/,=5
1/,= 6
1/e,=7
1/e,= 8
1/¢,= 10

ATLAS Preliminary

tt simulation, vs =8 TeV |
pe' > 20 GeV, [P <25 -
JetFitterCharm

1 l l l l l l l
0.10 0.15 020 025 030 035 040 045 0.50

c-jet efficiency



Inclusive channel at Future LHC

Better Auyand charm-tagging to disentangle i

- o € €c Clight
C-tag: 13, 19, 0.5 (%)




Inclusive channel at Future LHC

Better Auyand charm-tagging to disentangle i
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Inclusive channel at Future LHC

Better Auyand charm-tagging to disentangle i
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Inclusive channel at Future LHC
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Exclusive
h—J/\p+y



Exclusive J/1y+Yy channel

Bodwin, Petriello, Stoynev, Velasco (‘13)

|.Theory ,
—p+
ey Bodwin, Chung, Ee, Lee, Petriello ("14)
______________ Koenig, Neubert ("15)
P+ a+py
Nice summary by Neubert’s talk in SUSY2015

H—>J/¢+7—\119i@2 104i0.14)/<;02 1070 GeV.

2.Measurement
ATLAS laiXiv:1501.032761 . Br(H — J/1p7y) < 33fh ! [95%CL upper bound]

CMS [arXiv:1507.03031]

See talk by K.Tackmann 2.5 x10¢ [SM] ,L69J5/w,8 = 9515

3.Combine with h—41, yy

— h) x BR r — 0.087k,
0(191? ) h—J/vy h—J/dy _ 9 79( : K ) < 10-2 <93
o(pp = h) X BRys 22«00 Thoszzesae Ky

—210Kky + 11k, < ke < 210Ky + 11k,

Perez, Soreq, Stamou, KT ("15)

Calculation updated+h—y y

[arXiv: 1505.03870] Re 430

Koenig, Neubert
due to smaller x. coefficient
21
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J/p+y Channel at Future LHC
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Theorist’s estimate of prospect
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E=14
1/2
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S/B has to be improved significantly



Summary

* Recasting Vh (inclusive) study gives first bound on Jc
thanks to different tagging points of ATLAS&CMS

e = 95750 o) at 68.3(95)% CL.

* Future LHC sensitivity [with charm-tagging]

Au=10  AKke=21 RunII
=3.7 =3.7 HL-LHC

* Exclusive channel r — J/¢y needs significant
improvement to have a comparable sensitivity
* Other modes,e.g. h — ¢, also are challenging
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Collect info from ATLAS

ATLAS [arXiv:1409.6212]
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Collect info from CMS

CMS [arXiv:1310 3687] Phys Rev. D89 (2014) 012003
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