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[Shaposhnikov, J.Phys.Conf.Ser.171:012005,2009.]

12. V' baryogenesis at preheating. 13. SUSY EW baryogenesis. 14. String mediated EW
baryogenesis. 15. Baryogenesis via leptogenesis. 16. Inflationary baryogenesis. 17. Resonant
leptogenesis. 18. Spontaneous baryogenesis. 19. Coherent baryogenesis. 20. Gravitational
baryogenesis. 21. Defect mediated baryogenesis. 22. Baryogenesis from long cosmic strings.
23. Baryogenesis from short cosmic strings. 24. Baryogenesis from collapsing loops. 25.
Baryogenesis through collapse of vortons. 26. Baryogenesis through axion domain walls. 27.
Baryogenesis through QCD domain walls. 28. Baryogenesis through unstable domain walls.
29. Baryogenesis from classical force. 30. Baryogenesis from electrogenesis. 31. B-ball
baryogenesis. 32. Baryogenesis from CPT breaking. 33. Baryogenesis through quantum gravity.
34. Baryogenesis via neutrino oscillations. 35. Monopole baryogenesis. 36. Axino induced
baryogenesis. 37. Gravitino induced baryogenesis. 38. Radion induced baryogenesis. 39.
Baryogenesis in large extra dimensions. 40. Baryogenesis by brane collision. 41. Baryogenesis
via density fluctuations. 42. Baryogenesis from hadronic jets. 43. Thermal leptogenesis. 44.
Nonthermal leptogenesis.
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[Arnold, McLerran, PRD36,581 (’87)]
MEZHR D > TRE(Te) TR 7 7 LOV@EENMIFISNDINEL D B.

Fg) (T') ~ (prefactor)e™F=en/T < H(T) ~ 1.66+/g.T2/mp

NG J

g« BLWRTFOBEBE, 106.75 (IBEER) mp T7S5VIEE = 1.22x10° GeV

Egpn = 4mv€ /g2 E8L & (g2ldSUQR)T—IREER),

% b 4—%% {42.97 + log corrections}
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Minimal Supersymmetric SM (MSSM)

Next-to-MSSM (NMSSM), nearly-MSSM (nMSSM),

U(1)’-MSSM (UMSSM), triplet-MSSM (
SM+Ew O RO 5 —DIHLE:

)<Il||

MSSM) etc.

52U\ 1R188:%% | CPOIEHL(Higgs)
real singlet 0], X
complex singlet 0] 4 0],
MHDM (M22) 0] OK
real friplet 0] X
complex triplet 0] X

SOLHCT —%9 THBRSN DD H D DIEZMSSM.
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NBIZHD: 1. 5858 A, 2. \S7Z M

topi&) | G B E# INSWSUSYY 7 NEE

LEP bound on myg

0 parameter mg > m,%R» X2, Xi=A,— p/tang.

: ) 5 yisinp PRl Vs 2 2 :
T S 5 1 gl vt e Gl )~ i
g
o —1
stopDE= | | T S X%\ s 2 Q
My = Mg - : | — ve+ O(g°).
N q L T 5,
At finite T, there is a thermal correction, Armz ~ O(T%) > 0.

m: (T)=m; +Armi =0 = m: <0 Charge-Color-Breaking vacuum

top L U\ stopd A El
X; = 0 (no-mixing) maximizes the loop effect




MSSM & lL\stop> U A

=nmEHRZ(E O TCIROFREBEHEI D &,




MSSM &E59/\U A V& &R,

120 GeVILTD([XX)EEZstoph s WL\—RIBExZ &5 =29 .
(light stop scenario, LSS)

~

t1 — cx?, |mg, — myo| < 35 GeV  stopDERARE(FEE L.

=T, MSSM EWBGHBRA S NTE E2EES =N,

[D. Curtin, P. Jaiswall, P. Meade., arXiv:1203.2932]

YY  Yieer] YYverl YYvee)  ZL ZZiger) ZZivgrp WW o WWiep WWiypp 7T TTiggF] TTIvBF]  DDbpap)

Solid red bands: range of predictions for m;, € (80,115) GeV.

Light red bands: theory errors (higher order corrections and x*, X° corrections.)

CDFT AKX, me=125 GeVICK UT, ma>1 TeV 78598% CLL L,
ma=300 GeViE 5D < EH90% CLTRASINS.




A\ W\
UWBE]
[M. Carena, G. Nardini, M. Quiros, CEM. Wagner, arXiv:1207.6330]
If T o0 < 60 Gev (o0 x BR) Point G
Xl Y Y,

M,=200 GeV  u=200 GeV

T T | T T T | T T T | T T T | T T T | T T T | T T T
| — qq,ILVV (ggF)

E w9 XDinvisible®— ~HFEL. |- qqLVV (VBF)

(| — Yy (ggh)

> o(gg -> H -> VV)hVEIS ~ - YY(VBP)
> TV 3 UHETD. |

BU. stopOFZFEEF v R/
hEHLS.
b= bW, bR F S

"Very Light Scalar Top Quarks at the LHC, K. Krizka, A. Kumar, D. Morrissey,
arXiv:1212.4856" Tld. RD K S ICHEH.

"Ours results suggest that such a state is ruled out by existing LHC analyses,
at least if it decays promptly in the FV, 4B or 3B modes.”




BL, LTO3BDHBAE

8L\ —RAEE

L NN S

iz x RIRT DAICIL,

[mH < 127 GeV, m;. < 120 GeVJ

[M. Carena, G. Nardini, M. Quiros, CEM. Wagner, NPB812, (2009) 243]

TIRL).

r

=N =
al/m

0 BREE2)L—7-

STV v )L

ﬁ}ﬁﬁ{ubwébnfb\% [P. Arnold, O. Espinosa, PRD47, ('93) 3546,

J.R. Espinosa, NPB475, ('96) 273 etc]

%ﬁF’c‘ﬂ 2)L=T NI DS RERDZIEL?

DZ??b

2 = S
BT T, vo/Te > 0.9DMENDN TS
Eﬁﬁ:ﬁZ: “.9°CARZE(ICR 7 7 LOVEREToICHFEI =S DH7?

£EfE11 (XTI BBV E A (X, “PRD87, 054003 (2013), K. Funakubo and ES*ZZ8&.



Ew O R32E iDL

BN AI T RIRADODIISAIY—0F)LELT, v
JRA3LBCREEHNZ=EZD.




2 Higgs doublet model (2HDM)

SAERBCFHTLWE YT R2EBZEN (Fi/c/xCP{it8h ol g
FCNCZil# 9 DA, BERBIFN4EZSRT .

Py — Oy, Py — —Py (Type I, 11 etc)
v O R e

VoupMm = m%CI)Ich o m%q);@z = (m%CI)J{CI)Q + h.c.)

A -
+SH@1B1)2 + 22 (D[02)? + Ao (@]1)2(@]B2)° + 1 (9]@5)%(9]@, )
v HTEEY IR
i 7(@1¢2)2+h.0. ; () ( éi (x) )
O o(x) = oy '
m:%a )\5 o C " — A% \/_ v"+hx( )_I_ZaZ(x))
i EUT ARG C a2 | |
JINOX—=5—(F8D (1BL, v&mnlZBERD) CP-oddk w42

Mp, M, TNA, TN+
O - hEHDRERB tanB=wvy/v1, (v=+/v?+v3 =~ 246 GeV)
M? = mZ/(sin (3 cos 3)




hhhiG G EBN\DE FHHLE

SL\E YT ROhhhiEEEBN\DEFRIEZETET 5.
[S. Kanemura, S. Kiyoura, Y. Okada, E.S., C.-P. Yuan, PLB558 (2003) 157]
(v T R-T—IEEFH. v I R-F
fa o ELHMREERE &[G U [C7R D 1RER)

c=1(2) for neutral (charged Higgs bosons)
WV I RODBEBEAREL T BBRIC(I2BEDH D my, ~ M* 4+ \ov°

~N

(For M? < \v? (m3 ~ \v?), the quantum corrections would grow with 1.5 .
= nondecouplingt®fR (FBEEHNZKE<K 9 B)

For M? > \v? (m3 ~ M?), the quantum corrections would be suppressed.

= BEDdecouplingt®iR (1/&E)

BL\e v I RAFHhondecopulingfV7iE 5, hhhiEEEE (X LT

NEREFHIEZEZD.

J




ANppy Eve/Te DE DB
[S. Kanemura, Y. Okada, E.S.,PLB606 (2005) 361]

BI9EERIZ O IR LN —K

mh = 120 GeV

Me=MH=MA= MH?*
| | |

100 120 140

M (GeV)

J &V Y I RAN—RIBERHZZERDD > AFoupm )
J UC/TC>178?'5(Zf, AN/ NN ET0% L E (278 5.




O 4 Higgs doublets+singlets-extended MSSM
W =\ [Hdcbug - H,®gn — Hy®,Q~ — Hy® g + np®, &g + no (20~ — gn)]
— pw(HyHg — nong) — po®yPq — po(Q7Q —(n).

[S. Kanemura, E.S., T. Shindou, T. Yamada, JHEPOS (2013) 066]

400

3 %ﬁb<’=:|=]\b7t: 380
CE>THWIRABEGBERE, 960
340
320
300

AN/ NMLn[E20% LA EIC735. 280

A\
260 )\hhh’i}é}fw ~ +1O%_

EF=: nondecoupling®@ 7 TILXAVIL—THH 5B &, 120 140
B I DR VN —RTH ANun/ NSMunn DV INS WRIBEIEDY 5 B




A hhh DRI TE

Annh(FhZ2@EK T DT O RICERTNTLS.
LT TRERLCZAICES.

#l: @LC

WW-fusion

e - >
ES
£
%
+
e <




F R TEtE

[E.Asakawa, D.Harada, S.Kanemura, Y.Okada, K.Tsumura,
PRD82(2010)115002]

mh=120GeV
SM
Ok=+1
- Ok=+0.2
6xk=-0.2
ok=-1

o(ee—~hhZ)[{b]
-

: —_ S

D b

o(ee—>hhvv)[{b]

)
o

400 500 600 700 800 900 1000 500
Vs[GeV] Vs[GeV]

Js<1TeV7R 5, A RBTEITE (X0(0.1)fb
/s=500GeV7E & Higgsstralungh'sh < H%,1TeV < 5L CHE D & WW-fusiom@FEH % < .




OA/A

[Y. Yasui et al, hep-ph/0211047]

/
combined A
[ 500GeV_

Higgs mass [GeV]

DIRETE TO A/ A=(10-20)%
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O RERBITIZ/INU A VEZAERR TERL.

IMSSMDEBY/\U A Y T R R (IRERBIICHZEE U L.

(- LHCOT—% [E8L\stop> U A (<mu) ZZHFLTLVERLL)

1 MSSMO YRR TE TR TE > T LS.

RV RIBERZRZEIRT DR ICEL\stopZhE E LAY, FlIZENMSSM7R &£,

A EF/INUAI IRV RADBEONE Y I R3IRBEREERICIENDT]

BEMENED B, i |
2HDM D56 : BIBERIZHRUVN—RIE S (X, ANuan/ ANSMunn[ET10%LL E.

A

\h* ’/h
S rad

o
)\hhh\\

(BBAUAYIRYR ) (AmnlCASREFHE ) (LcTHz)

EE: MnnlTXS U Tnondecoupling®@ 7 T )L AV IL—T(IRY VIL—T EHFF)HH 5 &
= &, BIIHERE D TR WN—R TH AN/ AMumnDYINS WRIEEED S S .
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R

nEZERIRT DR, EVvIREII—[FRIIRRE=NTLS.
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- BEw I RRFDE
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BEH=RE (THIZE.

PR ERRIERZFNDB.
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8
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J

S TEEETNOTF B
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bThnld,

SRIREZ S I C EAWNA.

BY/N\UAI IRV RIFEH=ND.

(

\_

- non-abelianT —JE
- Sphaleron rate®2)L—2 L X)L TD5¥db.

_DH:BT G) I_.l/.IIIlJ

mEFRZ

- HEBOREERBSZT —IARE(ITRE.
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MSSM DL RIEEY

I Next-to-MSSM (NMSSM)  Winissnt 2 ASH, Hy + §SS

3

T nearly-MSSM (h"MSSM)  Wanissnv 2 ASH, Hy - mA”s

3 U(1)' -extended-MSSM (UMSSM)  Wunissm 2 ASH,, H

7 Secluded U(1)'-extended-MSSM (sMSSM)
Wenmssm 2 ASH Hg — Ag515253
3 4 Higgs doublets+charged singlets-extended SSM (4HDMQ)
Wipssma 2 M0 H Hg + MoQoHoHy — pH  Hy — pf' HsHy — 11021
) efc.



MSSM DL RIEEY

I Next-to-MSSM (NMSSM)  Winissnt 2 ASH, Hy + §SS

3

T nearly-MSSM (h"MSSM)  Wanissnv 2 ASH, Hy - mA”s

3 U(1)' -extended-MSSM (UMSSM)  Wunissm 2 ASH,, H

7 Secluded U(1)'-extended-MSSM (sMSSM)
Wenmssm 2 ASH Hg — Ag515253
3 4 Higgs doublets+charged singlets-extended SSM (4HDMQ)
Wipssma 2 M0 H Hg + MoQoHoHy — pH  Hy — pf' HsHy — 11021
) efc.

MSSMDILRIREI TS, BU\stop¥ U A LA THEW\—RIBERZ %
FIRITBDIENTES.




MSSM DL RIEEY

I Next-to-MSSM (NMSSM)  Winissnt 2 ASH, Hy + gSS

3

T nearly-MSSM (h"MSSM)  Wanissu 2 ASH, Hy - mfs

3 U(1)' -extended-MSSM (UMSSM)  Wunissm 2 ASH,, H
- driven by

7 Secluded U(1)'-extended-MSSM (SMSSM) : :
singlet Higgs

% Wamssm 2 ASH Hg — A 515253

3 4 Higgs doublets+charged singlets-extended SSM (4HDMQ)
Wapssma D AM1Q HyHs + AoQoHoHy — pH Ho — ' H3Hy — 121820

J etc.

MSSMDILRIREI TS, BU\stop¥ U A LA THEW\—RIBERZ %
FIRITBDIENTES.




MSSM DL RIEEY

(

I Next-to-MSSM (NMSSM)  Winissnt 2 ASH, Hy + gsg

3

T nearly-MSSM (h"MSSM)  Wanissu 2 ASH, Hy + mAl?s

3 U(1)' -extended-MSSM (UMSSM)  Wunissm 2 ASH,, H
- driven by

7 Secluded U(1)'-extended-MSSM (SMSSM) : :
singlet Higgs

Wamssm 2 ASH Hg — A 515253

3 4 Higgs doublets+charged singlets-extended SSM (4HDMQ)
Wapssma D AM1Q HyHs + AoQoHoHy — pH Ho — ' H3Hy — 121820

\

3 etc. - driven by extra charged Higgs

MSSMDILRIREI TS, BU\stop¥ U A LA THEW\—RIBERZ %
FIRITBDIENTES.




JNU 7 VE

BYRRED T T, INUAVHIIRDES [CRENS.
. i
, SF(S)SCPV wa‘/D
B, — 1
| ) B \/f U%U :
r . B TONY A VEZEE 18 ~5x 10

Vi ¢ BEOSREE v = 0(0.01) — 0(0.1)

D : IhgRE D = 0(0.01) — O(1)
Scrv : CPZIRBNFHZILE > CP{umE ocr

I': CPZMR SRV FHR{LER
" BGBICWBD N T — R ORF TREDREL
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——

%0 A
S | L el
1
s WIMBTOINU A VEERE T8 ~5x 10"
Vw  BEDERE v, = 0(0.01) — 0(0.1)
D : IhgR#E D = 0(0.01) — O(1)
Scrv @ CPZIEBARFHZEER > CP{utE Ocp

I': CPZMR SRV FHR{LER
" BGBICWBD N T — R ORF TREDREL
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oo EXDRE@LHC/ILC

[arXiv:1208.5152, M. Peskin]
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