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The Context

V\s=7TeV,L<51f" {s=8TeV,L=<19.6fb"

Compined | OMS Preliminary - m, =125.7 GeV v' Direct measurement of top Yukawa coupling
=0.80x0.14 | Pgy =Y .
“ S to be made much better in the future.
Untagged -
u=0.78+0.16 / . h' 1°
The best constraint on this coupling come
VBF tagged from the measurement of the measurement of
h=102034 Higgs production cross-section in the gluon
VH tagged fusion channel.
n=1.02=+0.49
T taced v" New Physics can possibly modify both the
agge : : .
w=-0.15+2.86 " top-Higgs coupling and the Higgs-gluon
. N coupling.
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Best fit O/OSM




The Context

The modification of the Higgs couplings can be parameterized by:

2
M — g; h ,

Single Higgs production occurring at the scale m; sensitive only to the linear
sum of these two parameters as the top can be integrated out.

4872 v
ATLAS +CMS 68%,95% ) ATLAS +CMS 68%,95%
2.0

1.5 Degeneracy broken by:
v' All tth production channels

v' All channels with 77 final state
[(h— yy) x |1.26 — O.26Ct\2
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For top-like fields with SM top-like quantum numbers:

g> h e?  h

° % * pv
182 Co g GG+ 15 ey T

L = —Ct%t_th +
()

20



* {th production is the only way to resolve
this degeneracy...

This is because we integrate out m,
when at the scale of the Higgs mass...

S0 what about looking at Higgs

production at high p, when we cannot
integrate out the top anymore
[Grazzini, Sargsyan]*

* Also: Harlander and Neumann; Banfi, Martin and Sanz; Grojean, Salvioni, Schlaffer and Weiler.



The Idea

(daSM(mt)) / (daSM(mt — )

dpr dpr ) lpr=aoocev ~ 0.7

Higgs production with an associated jet is driven by:

CEB%% T (000000 d
Q e dp% =Y Rilfi(pr)en + ¢l

W w a(pr), B(pr), v(Pr)

do 001,
— = a(pr)c; + B(pr)c, + 2v(pr)cecy. |
dpr 0.001.
_ rdo L o E
o (pr < Pr) = @de, N~ = 0~ x Luminosity T 107
m'Ln T =% [
o (pr > Pr) = / d—de, N*' = o1 x Luminosity ’
Pr Pt 1076
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R. K. Ellis, I. Hinchliffe, M. Soldate and J. J. van der Bij, Nucl. Phys. B 297, 221
(1988). U. Baur and E. W. N. Glover, Nucl. Phys. B 339, 38 (1990).



The Outcome

do do
Isocontours of —, S =14 TeV Isocontours of —, S =14 TeV
d p; d p;
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& & 00 *SM
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-15
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¢ ¢

Our computation was done with the MSTW 2008 LO PDF sets with the
renormalization and factorization scale set to:

Hr = By = \/Pp +my

The NLO computation with full top mass dependence is not available
in the literature. We used K factors computed using HqT by Grazzini
et. al. with both the LO and NLO defined at the infinite top mass limit.



The Outcome

\/ S =14 TeV 3000 fb~', h»ZZ

S =14 TeV 3000 fb~', h—ZZ
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The Uncertainty in the Outcome

Renormalization and Factorization Scale uncertainty:

M= myy
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~50% @ LO » ~25% @ NLO
PDF errors:

Subdominant and almost negligible at ~ 5%.

K Factors:

Computed at the infinite top mass limit both at LO and NLO since formalism
with finite top mass not available, yet. Scale dependence of K factors ~10%.



The not-so-uncertain Outcome

Errorino., jo.

Z % Can we make the ratio trick work?
1 . - -
0 0)
R,=——and R. = —
O'+ 9)
00: 0 -~ SM SM

Theoretical error in R, and R around
2% or less.

20,

A 15;

However, R, and R_are do not have any 0

implications as experimental observables. o
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r, # 1 a definite sign of New Dynamics. c



—(odv
v’ Higgs production at large p, provides an intriguing portal

into probing effective Higgs couplings.

v' Theoretical uncertainties can be controlled with judicious
choice of ratios.

v' Finite top mass corrections for boosted Higgs production
at higher order a necessary direction for theory.




Ever tried. Ever failed. No matter.
Try again. Fail again. Fail better.
Samuel Beckett
Worstward Ho!

Theatric rendition of:
Waiting for Godot.
Samuel Beckett.
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We are all born mad.
Some remain so.*

Thank you...!!

* Samuel Beckett. Waiting for Godot.
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Models with (ct, cg) degeneracy

Models with (c;, c;) degeneracy

m Simple addition of one vector like fermion

L=—-yQtrH - M, TT — Y,.Q.TrH

([ yw Y . Olog Detm __
m_( 0 M. >:> Cg(mu) ~ g%ogi =1

Higgs coupling to the gluons is exactly the same as in the SM,
however Higgs couplings to the top quarks is modified

Y2 2
ey (1 %)

- 2
L=—ctth+ ;55¢,0G,, GH

Aleksandr Azatov
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“To know what no one else does, what a pleasure it can be!”

— adopted from the words of

FEugene Wigner.




