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-  With more and more data, the contour will become smaller and
smaller.

- Wil the Higgs boson be more and more SM-like?
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- The relation between ¢y and c2q4 iIs model-dependent. For example,
for new physics does not carry the SM SU(2). quantum number,
we have cg=cCzq.
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- The degeneracy in the single Higgs production.
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Resolving the degeneracy with Higgs pair production.
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Total cross section at pp collider.
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Total cross section at pp collider.

The degeneracy in the single Higgs production

0'16 :—' L | o] ; 'L(‘) | K
. 0.14 F - — —— NLOHEFT -
% 012} = —  NLOFTappron -
Ce 0.10 - .
s 008} - :
~ i ]
0.06 | _
S F P — z
oo _§E=
T —
= 2.0k ;
' = — = ]
1.2} __
e
300 400 500 600 700 800

Mhpp [G(—’V]

D. Y. Shao, C. S. Li, H. T. Li, and J. Wang, JHEP 1307 (2013) 169;
S. Borowka, N. Greiner, G. Heinrich, S. P. Jones, M. Kerner, J. Schlenk,
U. Schubert, and T. Zirke, PRL117(2016)079901.




Resolving the degeneracy

- s-wave dominant!
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s-wave dominant!
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Resolving the degeneracy

From parton level to detector level.

do

dmhh A(mhha S? luf)

O after cuts — /dmhh

For s-wave process, the cut acceptance function does not depend
on the detail of the angular distribution when we integrate it out.

The total cross section after cut can be calculated without
simulation point by point in the parameter space in NP model.

We only need to know the cut acceptance function!
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From parton level to detector level.
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- Reproducing the ATLAS result perfectly!
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- Resolving the degeneracy at 14TeV LHC.
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- From 14 TeV LHC to 100 TeV pp collider 30ab-".
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Summary

Some NP model might predict the same results with the SM in the
single Higgs processes.

X

A precise measurement of the single Higgs processes can not
resolve this degeneracy.

The measurement of the Higgs pair process can help us resolve
the degeneracy.

At 100 TeV pp collider, a precise measurement of the Higgs pair
processes is possible, and can help us understand the properties
of the Higgs boson.

Thank you!
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Py > 40Gev, pb > 25GeV, [1°] <2.5,

p¥ >30GeV, |n¥| <1.37or 1.52 < || < 2.37,
ARo <AR,; .., <2.0, ARy, > ARg, ARg=04,

100 GeV <m,; < 150 GeV, p% > 110 GeV,
123 GeV <m,,,, < 128 GeV, py” > 110 GeV.

o (GeV) =0.3¢0.10 x /E(GeV) & 0.010 x E(GeV),
for |n| <1.37,

o (GeV) =0.360.15 x /E(GeV) & 0.015 x E(GeV),
for 1.52 < |n| < 2.37.
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7 isolation R = 0.4, jets: anti-kt, parameter R = 0.4, ARy, < 3.5, AR, < 3.5,

P > 60 GeV, p2 > 35 GeV, |n°| < 4.5, pX > 60 GeV, p22 > 35 GeV, || < 4.5,
pr(bb) > 100 GeV, pr(y7y) > 100 GeV, 100 GeV < my; < 150 GeV, 120.5 GeV < m.,., < 129.5 GeV,

Po—sb = 0.75, pesp = 0.1, p;jp = 0.01.

Pjsy = aexp(—pr,;/B) ,a=10.01,3 =30 GeV.

(05%, for || < 1.5,
ev(pr) = { 90%, for 1.4 < |n| < 4,
| 80%, for 4 < |n| <6.
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(59)
The fitting parameters are ¢; = 1.1378, ¢o = 11.02, dm; = 50 GeV, v, = 1.675, dmo = 2.5 GeV, B, = 1.13, B, = 1.48,
B. =4.88, ARy = 0.4 and M}, = 1260 GeV [57].
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where the fitting parameters dm; = dmo = 0.15 GeV, ARy = 0.4, ¢; = 40.30, v. = 0.938, co = 8.269, 5, = 1.241,
By = —0.565, B. = —2.057, and M ,(51) = 1277.5GeV, in the low detector performance scenario.



