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* Light leptophilic bosons * Muon g-2 and Lepton Universality
in ZHDM of type-X
T.D. Lee, 1973 D. Chang, et.al, 2001

Glashow, Weinberg, 1977 ~ m o)
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Leptophilic 2ZHDM

« 2HDM of type-X:
Ly = Y, G Psup + ¥4 G P2dg + y; [, P1eg + h.c.

- 2HDM Higgs bosons: h(125),H, H*, A

* In the alignment limit: sin(8 —a) = 1; cos(B — a) - 0,0r 2/t4

{CDZ - sg(v+h) — cgH — icgA
D, - C[,)(U g h) == S[;H + l'S'BA

mf 1 mq 1 o L my 3 ’
LS s fhf + gy q(H + iy A)qg + 715[; [(H + iys A)l > Leptophilic at large tanf
B

* Muon g-2 favored (20): my = my+ > my < 10 GeV, tg = 35

with A. Broggio, M. Passera, K. M. Patel and S. K. Vempati: 1409.3199
J. Kim: 1605.06298
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EWPT and B, - u*tu~
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LUInZ - ll

* One-loop corrections mediated by

LEP EWWG, 0509008
extra Higgs bosons.

FE—} tu—
ptp
= 1.0009 £+ 0.0028 ,
Hollik, Kuehn, 1991 | - '
| -
i, _E_}’Jr’ = 1.0019 £ 0.0032,
ST rz—}E-l'E_
) s
f\ﬁ\h<’ L1 with correlation +0.63
\\\ )
W ) O =0, ‘
20 Re(dgPM) + 2g5Re(3g 10

952 + g%°

Constraining large tanf

and big hierarchy:
my LK my = my+ and my > my
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LU in t/u Decays

o Tree-level contribution from H<.

* One-loop corrections mediated by A, H, H=.

Krawczyk, Temes, 0410248

HFAG, 1612.07233

T DUEVYA T 2 UV T 'od LY VRS (i Sy s fRe)

pu—-ew' u-ew t-ew (n/K - uv)

e (9—“) = 1.0011£0.0015
e % (_) _ 0.0063 - 0.0027
g- Iu / =
(g—) — 1.0029 + 0.0015
‘ 9 ) —0.9858 + 0.0071
(Q_F — 1.0018 £+ 0.0014 I/ K
Je
~
e ™\ T I~ T T
- (g—l) =14+ '510013; (g—l> = 1+ Oiree + 'iilnupw (Q_F) = 1 + tree,
I £ [
T(v;) ‘\-..___-'! 7(v,) 7 ‘ 0
. — =1+ dlDD]:h —_ =1+ 5100[;-
o’ (H™) 9u/ » 9 ) 5
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Muon g-2 in LZHDM
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¢+L2HDM

° ¢-H/h, ¢-A miXing = 9¢1; 8¢2) 0¢A
Lonm = ¢ (1P O + U@z P + p3(Py @7 + h.c.))
quA = lu'gb (Cbl CD; —hC)
fl

Effective ¢f f coupling: (*) Leptophilic limit 8y,— 0: §; = 50, 5 =

P Ao 9¢ 0¢ NG ;
L(,bff = 7 §b q 6¢2 tﬁ + l]/5 '3 q S 7 ¢ l[(0¢2 ok t39¢2) + lYs tﬁg(.bA]l

If allowed kinematically, generically sizable h — AA, A, pP

(*) ¢ asaportalto DM: Ly, = ¢ )Z(yx + iys y)’())(
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Muon g-2 with a singlet pseudoscalar
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LHC Searches

< 10° 35.9 fb™' (13 TeV)
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e pp > HYH+ A - 41,3t 1507.08067

)
=
w

—— Median expected

Combined [ 68% expected
l:l 95% expected

*.pp = h—>.AA'> 2121 1707.07928

B(h—aa—2u2r)
o o
(=2 ~

Gnaa/v < 0.008 formy = 15 — 62 GeV CMS 1805.04865

e
Ssy
o

°
»

 pp > HX/H+ A > AA(2T2u) 1807.05379

3.5

°©
w

95% CL limit on
o
N

s
.,
-
.......
......

©
—

W
0
N,
'y

~, e
~§ .,
- N
-~ .
It ~.
., Sea
"~ ~u
~ u,
~ ~

0
15 20 25 30 35 40 45 50 55 60

S @3000 fb !
N
(4]

m, (GeV)
oL mmmea M 4 =50 GeV
M 5 =60 GeV
180 200 220 240 260
M, = M,+(GeV)
20211=05=21

MAW@SNU EJChun@KIAS Muon g-2 in ZHDM



ILC Study
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ILC Reach
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Summary

* L2ZHDM can accommodate a light pseudoscalar which explains the
muon g-2 anomaly.

e LHC searches from pp — {h, HX(H)A} - AA(212p) for sizable gy,
or Br(H*(H) » W*(Z2)A).

 Lepton Colliders will unambiguously rule out or discover such a
leptophilic boson through the Yukawa production.
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