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Motivation: Where is the new physics?

g
New physics can show up at several places in - h
Higgs production: g
> Long range: Modified Higgs-top coupling
> Short range: Non-SM particles in loop
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Motivation: Degeneracy

LB B L I B
I pp~H+X  Vs=8 TeV Mp=pp=my=125 GeV
r NLO MSTW2008 NLO A

O'NLO(mt,mb) — 0.988 11—

onro(my — o0)
[e.g. Grazzini, Sargsyan, arXiv: 1306.4581]

>

> Degeneracy in partonic xsec:

o —h
(99 = h) kg4l
osm(gg — h)
~ tth channel is difficult LT e ™

[Grazzini, Sargsyan, arXiv: 1306.4581]

Break degeneracy by high pr Higgs
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Composite Higgs Model: Top partners
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High pr tail is sensitive to new particles in the Ioop|
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Disentangle short and long physics

pi = z2—(pp — h)
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Disentangle short and long physics

pi = z2—(pp — h)
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Disentangle short and long physics

pi = 5o (pp — h)
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Disentangle short and long physics

Wi = g (0 = h)
pp-oh-71r
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Questions & Conclusion

> Gain sensitivity to top partners,

> Disentangle ¢; and k...

> ... 0LO

> What will NLO,, QCD corrections do?
~ Benefit from N3LO for inclusive o?
>
>

Benefit from NLOp,, for Higgs + jet?

Other channels:
> H+ 27
> H4+yy?

(0@
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Thank you for your attention

... questions?
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LET: Derivation, part 1

|Aim: Low energy effective Lagrangian for ggh-interaction |
[ J. R. Ellis, M. K. Gaillard and D. V. Nanopoulos, Nucl. Phys. B 106 (1976) 292;

M. A. Shifman, A. |. Vainshtein, M. B. Voloshin and V. |. Zakharov, Sov. J. Nucl. Phys. 30 (1979) 711]

Oggn = f(R)GY,, G

1 1
Lojy = —7—5——— G GM
1 4geff( ) .
1 1 ty m(h))
= (o o 10g ™M) a ganw
4 (gé(u) 4r? 1 :

1
t, = Dynkin index of multiplet = 3 for fund. rep

_]2/3 Dirac fermion
"~ 11/6 complex scalar
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LET: Derivation, part 2

2
_ 9s 2 1 a a pv
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LET: k, in different models
L= 5k, hGe,Go

T 1271w
Model | | K,
SM | Lsum 1
Estop = - (yHQtC + h.c.)
712 2 2 2
Stop = [ (a1% + 1P 14+ A
2 U2 mf
= M?2 4+ \—
+ 2
2
Top-partner | Lyop = —yHQt® — MTT* - Mtz

(5%
\Cev/

Deviations from the SM are expected in natural modelsl
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LET: Breakdown

Normalized cross section for gg — h g

scattering angle 6=m1/2
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= LET fails at high jet energies
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Higgs + jet

Vs =14 Tev pp - h - 77,3000 fb~!, 68.27% CL
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Higgs + 2+

~
g
->~-h
g
’7
> L= LLF FrGe GYHh
1672 mp " e
~ h—bb
= Large background from bb production with ISR/FSR
i 1
o Tsenal Ty &
Obackground 80
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Higgs + Z: pros

g _.-h g’m’b"j-v-h
a X - +cf X 4
g Z RS 11N VA

> Cancellation to O(-17) between boxes and triangles if a = ¢;
/

> Can we see effects if ¢y # a?

> The smaller c; the bigger the cross section
= ifcg=—1wegetji=4.38
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Higgs + Z: cons

Fsm(s) in fb, mTop=173. GeV, mBottom=4.75 GeV

4 T T T
|

Gsu [fb]

0 L L
200 400 600 800 1000

\/3_ [GeV]

> Gluon fusion only 10% of associated production
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