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lIntroduction

MY =|(F)[ -3w)[ <M? susy (F)=0 R-sym (W)

VU - W=uHH,,u=0(M,)< M,

v R-parity B&L dim-4

W = LLE +LQD+UDD rapid p-decay
R-parity: even odd
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Gauge mediation (Hamaguchi-Maru

Minimal SU(5), SU(5) w/ 5+5*, SU(5) w/ 10+10*
u=1TeV anomaly free solutions Z .

—) gravitino mass

gauge mediation

y bound

m,<pu<M;( )
=log(M,/1)/log(M,/my,) -~ O0<y<lj

M2 20— F > 0(10TeV )x(m,, /100GeV ) < m,, > 0(0.01eV) — Yy >1/2




R-parity violating bilinear
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B-term Soft breaking mass

[ Takayama-Yamaguchi etc]

0"~ 10‘1)Gev (z:non-negative #)
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V, ~ large v -mass
V mass




[Hinchliffe-Kaeding, Dreiner]

- [Sakai-Yanagida,Weinberg]
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Anomaly cancellation (minimal SU(5) case)

TFNHH @
SUGB) | 10 5* 1 5 5*
Z t f N h h a |«

N\ su(5)
Z\x AAA<\N\ = 0 (mod N/2)
SU (5) [1banez, Ibanez-Ross]

Z sl gravity]* —»
[ZNR]3 —>

W = TTH +TEH + FNH +%MmN2 —



ZNR n13/2
Minimal SUB) | Z.n,Zoon 10~°eV
Minimal SU(5)
P Ly Loor | 29keV,0.0035eV
Minimal SU(5) 4.0x10%eV <m,, <3.2MeV

& 10+10*

ZLors Laars Lanor

(10 solutions)




m,, Bilinear<o(10*)cev| Trilinearsa-sxio*

10°eV 3x10°GeV 1x10°%

m;,, Bilinear Trilinear

2.9keV 6x10GeV | 6x107"

0.035eV |7x10"°GeV | 7x107%




m,, Bilinear | Trilinear
3.2MeV 7x10™GeV 7x107™
420keV 9x10"*GeV 9x107"
4%keV 1x10 GeV 1x10°18
5.2keV 1x10"°GeV 110"
490eV 1x10 ™ GeV 1x107*°
41eV 8x10°GeV 8x107"°
2.9eV 6x10™"" GeV 6x107
0.18eV 4x107°GeV Ax10 2

0.95x102eV | 2x10GeV 2x107%
0.4x107%eV | 9x10*GeV 9% 10~




u Giudice-Masiero [Giudice-Masiero (1988)]

visible sector hidden sector couple

S)H(5)+hc| mmp W, =(W,ue)HH =my,,HH

R(HH):&Z,R(HH):O mod N

(Colored Higgs missing partner )

minimal SU(5) 7 7
charge assignment - 4R? 20RI
® extra matter5  ®5
® GM
®7,.7.,. LLHH,

®SUSY breaking









Anomaly cancellation I

Yukawa & Vrmass U -term
2t+h=2a (mod N) 200y +h+h =2 (mod N)
t+ f+h=2a (modN) h+h # 2 (mod N)

f +n+h=2¢ (mod N)
2N =2« (mod N)

Z, (U (3] :g{S(t—a)+(f_—a)}+3a+T2(R) {(g—a)ﬂ—(_—a)} :%k,(keZ)

Z. (U2, :%{Q(t—a)+3(f_—a)}+%(h+ h—2a)+ 20+

Extra matter Z gl gravity]®
Z <[ gravity]® :30(t—a)+15(f_—a)+3(ﬁ—a)+2(h—a)+Z(H—a)
+D(&)(E-a)+ D(f)(f—a)+(8+3+1)a—21a (mod N or N/2)



Messenger field

2
Bu~ 1(?;;2 UM, = B~10°M, ~ 1OGeV| loop suppressed

Higgs potential minimization

25“2(2ﬂ2+”ﬁu +mmg, )sin2 Large tanp is preferred
B~0=sin28~0,..4~0,x/2 (tanf << 1 is excluded)



Cosmolegy ot gravitine LSk

[ Takayama-Yamaguchi]

v photino
NLSP photino 7> r+G
BBN BBN

1sec < 7, <100sec

[Moroi-Murayama-Yamaguchi etc]

—» completely avoided
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Ps2 - Present energy density of the gravitino
Qy, = 103/2/100

N : Present Hubble parameter in units of 100km/secMpc

P, - Critical energy density of the present universe

Ty : Reheating temperature

Overclosure limit: Qg/z <1 mm) Constraints of M, & T



