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Introduction

AES=a—r)/TEREAAEE
. ::L_I‘U/E:% (77Minkowski, 79Yanagida, et. al.)

° #%EJiq%go)gFﬁ%'lfi (86Fukugita,Yanagida)

* H%,-%%’E (94Dodelson,Widrow)

* b-t unification (New!)

ZLDKIR—IEFH TEIF SN SH(SU(5), SO(10),...)
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Introduction: GUT
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1. Za—kKJ/E=EH0
2. T—UREa M- LA
3. IFEE MR — LA
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Prob. 3 Yukawa Unification

SUS)IREITIX. F oo oA—DLMBL TR D
BE=EEHE:
£mass — yz] Floj 5H -+ h. C.

/N T~

dr,er,vr.  uw,dr,er (b5yg) — v
=»GUTR—IL T, ZIIDEFEX—RTIHLE

Yd = Yes Ys = Yuy Yo — Yr
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B IR IR - 5 RITIEZ E A (79Ellis,Gaillard)
/
%5}24 n10%.5%

- = > M
EEO)?M ’yd — ye|v ,S TGU ~ 0.1 GeV

(MG — 1015.5(}6\/'7 A = 1018.5Gev)

gF—, ZHMAFoK
E=HARDITN~0.6GeVEERBAT BIZIF /P ELD
RDFEEBZT=-L
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Solution: SU(5) Adjoint Fermions

JTIVEFA 1524728 AT H(2HALL L)
SU(S)D3 DD EIREMNEIRFIZERRTES

(1,2: 05 Bajc,Senjanovic)

1. -a—K)/E=
X J,
24p = (1,1,0) 4+ (1,3,0) + (8,1,0) + ...

§ VR $ § (SUB)SU2),U0(1)

3. bé&t YukawaD#FE— | |1 2. 5 —EEDH—
Yb = Yr a1 = O = (3

(14 TT)
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1. Neutrino Mass

24 IZ&KH->T=a—N)/EEENETS:

= O
ybp24p5 g + mtr[24%] + \tr[24%.24 5] + T”

1
- =3 i —

DiracE = MajoranaB =
SeesawDEHZFIRTE : |yv| < |m|, [AM¢|
m— 71—k /B =(Type I+l seesaw):

my, = —v° (yr Mz 'yr + v My'y,)
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2.Gauge Unif.

(WL%HWTH)U5 = 4.37 x 101GeV <

mo, = 2.25 x 10°GeV (

O = (8, 1,0)

EES (D W\ T
R F R R<->BEFHRIE

8 10 12
loglo(,u/GeV)



admin


admin


admin
実験について相補的：
新粒子探索<-->陽子崩壊
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3. Yukawa Unification

8&5F=a2—HM)/I2E&oT

FINFEE DY CHBEAERAINEDHS

& 7€

c vDEEIHER: Mi=- =My, =My
o VOFZINMREL: |Yorel, |Yorul < |Yorr]
. o DRESIEETEFLLY:

’Yl/lT‘ — ' = ‘YVNQT‘ = Y
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N, =1,My = 10'""'GeV,y, = 1.58
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N, =2, My = 10"°GeV,y, = 1.58

‘ P14 416
log,,(1/GeV) My Mg




N, =3, My = 10"*1GeV,y, = 1.62
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Summary

s BEZFT=a—M) /20Ty =y XKW TES
{5 :N,=3, M\=10'*1GeV, y,=1.62
(seesaw CRIZESNHR T —/LI)

« HEZTZa—F)/%F24 ITHHIADIR,
non-SUSY SU(5)M3 DD RARE X [El B ZfE iR
(Za—kJ/BE. T —FE. ZIIEE
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u=M_T®input

my, = 2.86f8:égGeV, (12 Xing,Zhang, Zhou)

m, = 1.74617GeV

_ 1 M
SHDE: (V=Y T3y
T lMG 1’
Ye = Y 5 A Y

VT L Z

5N
. -2 8
yo(t) = (yvmv) -5
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* MDD LEREZDIFDY,

log,o(My/GeV) G

N, Worst Central Best Worst Central

(Mg = 10" GeV)
10.7 11.1 12.1 1.53 1.58
13.1 13.3 13.8 1.53 1.58
13.9 14.1 14.4 1.53 1.62

10.4 10.9 12.0 1.43 1.49
13.2 13.5 14.0 1.43 1.50

1
2
3
(Mg = 10'60 GeV)
1
2
3 14.1 14.3 14.7 1.42 1.49
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* neutrino mass

I=1

yukawaD L0, T, FEDHFS5m,/
s BEXEDETEM: 24, LDFEEITIKRFE
(5. k:>2 T LybRBS5—EHigesDEES

| 3 1
A= 240 =203y +yy) +4X By ) —3A (97 +3¢°) + 5 [20° + (6" + 07| + 5

v BDEFE S ZHS5— EDFE
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