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Introduction

O After the discovery of the SM Higgs particle a new era emerged in
the so-called physics BSM;

O This comes from the fact that the neutrino oscillation experiments
showed that the neutrinos possess a tiny masses, unlike the SM;

O In this context theorists and experimentalists are very keen to
investigate this evidence;

0 Many theories have been proposed in this regards. For instance,
the 2HDM model, in which particles heavier than the SM Higgs
are suggested but yet to be observed;

O Also, the crossing-symmetric of ete~ — HZ(— ¢£) showed to be
promising in probing BSM scenario; and

O This is by argue that the angular asymmetries have the potential
to reveal the hidden BSM physics in its differential cross section.
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Introduction

O A study showed the advantages of ete™ — HZ(— ¢¢) against
HZ(— ¢¢), see arXiv:1406.1361;

O It suggested that a high-energy et e~ colliders would provide a
clean way to estimate the Higgs couplings; (CEPC )

O In this study we are trying to develop a generator for
ete” — HZ(— ¢¢) within the CEPC framework;

O Hence, use sophisticated differential cross section analysis to do
Higgs couplings measurements;
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The differential cross section
ete™ — HZ(— &)

do )
d cos 61d cos Godo mzN(q) (9%, 61,02, 0)

O N, (g?) is the normalisation factor and it can be written in terms of
the dimensionless parameters r and s as:

1 1 A(1,8,1)
2\ s 9Oy
No@) = Gioznp iz &
0 The constant dimensionless parameters given by the following:

m2 r
s:q‘h~298 r="2 ~053+2 = - ~0.020
m,_, mH my



The differential cross section

ete™ — HZ(— &)

O J(q?, 064,02, 4) depends on nine J; functions expressed by:

j(qza 01302,917)

Ji(1+ cos? 01 cos? 0 + cos® 01 + cos® 62)

Jo sin? 0 sin B + Js cos 01 cos? b

(Ja sin? 01 sin® B + Js sin 261 sin 20,)sin ¢

(Jg sin 61 sin B2 + J7 sin 264 sin 2605) cos ¢

Jg sin? 6y sin B sin 2¢ + Jg sin? 0y sin? 65 cos 2¢

+ o+ 4+
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The differential cross section

ete™ — HZ(— &)

O where the J; are given:

Jio= 2rs(gh + g )([Huvl® + | Hial?),
Jo = w(gh+g) [R(1Hiv P+ [Hyal?) + A Re(Hi v Hy o + HiaHz 0]
J3 = 32rsgagv Re(H1vH 4),
Ji = 4rvrs ARe(HyvH; 4+ HiaHjy),
1
Jy = SEVT S X5 +ar) Re(H, vH; 4 + Hy 4 Hy ),
Js = 4VrsAgagy [4n Re(Hy,vH3y ) + A R,E(HLAH;)V)} s
1
Jro= FVrs (93 +9v) [26 ([Hyiv | + [Hyal®) + A Re(Hy v HS v + Hy aH5 )]
Jo= 2rsVA @A+ o) Re(Hiy Hy + Hiall] ).
Jo = 2rs VA (gh+ob)([Hiv* + | Hial).
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The differential cross section

ete™ — HZ(— &)

2m 2G )2 N K, K r—3) .
Hyv 77}1(:{ :) gv (] +a5f ;aeszz - 57(21‘%:;‘, )ﬂAz) s
2m 2GR/ 2 . K.
Hya = H(:/if:)gm (1 + C@H - ;mzz) s
e _ 2mu(V2GR)Ar . Quem(r —5)
v = T T v 20zz — TQAZ )
dmp(V2GR)Y2r
Han = wwm
2mu(V2GF) N r—s).
Hyy = 77}1(7 — ;F) gv | 20,5+ 7@‘0”:;" )QAi s
Amp (V2G )Y 2
My o AEOR
Where Q; = —1.
ot _ () ma(V2GR)V2(r—s) Ay,
ayt = dyy - ———————————.
2V 9v
1720, _ o) ad
at = al+ mu(V2Gr)A(r 5) O
2Vr ga

O The &Y, and a4, curry the d = 6 corrections into the Lagrangian.
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The differential cross section

ete™ — HZ(— &)

Ji, H;,v and H; 4 are really hard to estimate;

The challenge now is to figure out the J;, H; v and Hi; 4;

In our generator we try to kill the variables that curry d = 6;
This brings us back to the SM expression;

We show results for fixing Js, Js, J5, Js, J7 and Jg to zero;

Always J; = Jy, and Js will be changed to see how the angles
affected.

oooooogd
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Preliminary results
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Preliminary results
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Preliminary results
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Summary

O We introduced the potential of the differential cross section of
ete~ — HZ(— ¢¢) in probing the BSM scenario;

O The results provided here are from under developing generator for
et e~ collider; and

0 However, still lots of work have to be done for the estimation of the
d = 6 parameters.

Take background into account;

e Do a 3D fit over 64, 6> and ¢;

e See how the effect of the J;’s, and probe the sensitivity of CEPC
experiment.
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Thank you!




