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Snowmass Higgs Working Group Report (2013)

Facility LHC HL-LHC  ILC500  TLC500-up [LC1000 [LC1000-up CLIC TLEP (4 1Ps)
V3 (GeV) 14,000 14,000 250/500  250/500  250/500/1000  250/500/1000  350/1400/3000 240/ 350
fﬂrﬁ! (fh~) 300/ expt 3000 expt 2504500 115041600 250450041000 1150416002500 5004150042000 10,00042600

Ky 5-Th  2-5% 8.3% 4.4% 3.8% 2.3% = [5.5/<b.5% 1.45%
Ky 6-8%  3-5%  2.0% 1.1% 1.1% 0.67% 3.6/0.79/0.56% 0.79%
K1y 4-6%  2-5%  0.39% 0.21% 0.21% 0.2% 1.5/0.15/0.11% 0.10%
K7 4 - 6% 2 - 4% (.49% 0.24% (.50 (0.3% 0.49/0.33/0.24% 0.05%
ki 6-8%  2-5% 1.9% 0.98% 1.3% 0.72% 3.5/14/<1.3% 0.51%
Kd = K 10-13%  4-T4% (.93% (0.60% 0.51% (0.4% 1.7/0.32/0.19% (.39%
by = Ki [4-1%  7-10% 2.5% 1.53% 1.3% (0.9% 31/ L0/0.7% (1.69%
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Kanemura, Kikuchi, Yagyu; PLB731 (2014) 27-35
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Hollik, Penaranda, Eur. Phys. 1. C23 (2002) [in the MSSM Higgs sector]
Kanemura, Kiyoura, Okada, Senaha, Yuan PL.B558, (2003);
Kanemura, Okada, Senaha, Yuan, PRD70 (2004).

Kanemura, Okada, Senaha, Yuan, PRD70 (2004).

Guasch, Hollik, Penaranda, PLB515 (2001) [in the MSSM Higgs sector]

Kanemura, Kikuchi, KY, PLB731 (2014) [in 2HDM with 4 types of Yukawa interactions ]

Ginzburg, Krawczyk, Osland, Nucl. Instrum. Meth. A 472, (2001);

Bernal, Lopez-Val, Sola, PLB 677 (2009);

Posch, PLB 696 (2011); Lopez-Val, Sola, PLB 702 (2011);

Ferreira, Santos, Sher, Silva, PRD85 (2012); Arhrib, Benbrik, Gaur, PRD85 (2012).
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Two Higgs doublet models

In general, there is the possibility to cause dangerous FCNCs.

To avoid FCNCs, ®, and ®, should have different quantum
numbers with each other.

Discrete Z, symmetry 4 types of Yukawa interactions
Barger, Hewett, Phillips(1990), Grossman (1993);
ch — *+ ch Aoki, Kanemura, Tsumura, Yagyu(2009);
CDZ — —CDZ Logan, MacLennan(2009);
Su, Thomas(2009)
o, hld D, u u &
d | d | d | d |
Type I Type II Type X Type ¥
(Lepton specific) (Flipped)

MSSM e.g. Radiative seesaw
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_ _ Soft-breaking scale of Z, sym.
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M = SinBcosp

Vrapm = mi|® ]2 + m3|dol? —<I>];<I>g + h.c.)

1 , 1 , : 1
+ §/\1|(I)1|Ll + 5)\2"172)'4 + )\:3|‘I)1|2|(I)2|2 + /\4|<I)J{‘I)Q|2 + 5)\5 {(‘Di@g)g + h.C.} :

® Mass eigenstates

hy COS . — SIN o 2 cos 3 —sinfd z
ha /| |\ sina cosa " zo )\ sinf cosf @ "

(wr ) B ( cos3 —sinf3 ) ( W ) 4

wy sin 3 cos @ b’ H’ A’ H_
SM-like Higgs  Extra Higgs

® Parameters(8) 99 99

Y,
V2 = v,24+Vv,2 = (246GeV)?, tanf = "
1

v m, my my my,.a B M? 6 free parameters
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=E 1 )ll_j O Kanemura, Okada, Senaha, Yuan(2002);
Kanemura, Klkuchl Yagyu(2014)
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Kanemura, Okada, Senaha, Yuan(2002);
Kanemura, Kikuchi, Yagyu(2014)

Renormalized conditions in V(®,,®,)
INSA=H— m, my my, my, v.a B M
1A om, dm, dm, Oom,, 6a OB OM Ov
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Kanemura, Kikuchi, Yagyu(2014) 27
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Radiative correction
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accuracy at ILC500
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