CPDENZIRY $hfzla=a2—F")/
B=1T7E 1 - T XTHTE

RBAF  tHE —H

*) 1. Aizawa and M. Yasue hep-ph/0510132
to appear in Phys. Rev. D (2005)



E

gASEER

5.4x107°eV’ <Am? <9.5x10°eV?, 0.7 <sin’20, <0.95,

1.2x10°eV? <Am’ <4.8x10°eV?, 0.92<sin’20, ,
sing,,,,,,, <0.23.

— Am’

2 qin? . - 2
o 2 Am;,Sin"26,,. . : 1,8iN°0,,,, <<1

atm,e

p—T X FPIE

sin“20,,, =1 SiN“0 007 =0,



M, M, M, ® HEL I DE ST
M,=\M, M, M, [ExAEIESNTIVS,
Mer M,m' Mrz'
’ m, 0 0
U;MNS MUpyps=| 0 m, 0
0 0 m,
UPMN 2 UvK
particle data group parametgrization
1 0 0 c, 0 s,e®\ec, s, 0
U =10 ¢, sy 0 1 0 S Cp

0 —s,, c,)l—s,e° 0 c, 0 0 1) J:Diracfutg

\ K = diag(eiﬂl, e’ eiﬂ3) By, B>, Bs i Majoranafiitg



Y- T SHPIE:

\Y

ee

UT

UT

sin26,, =o, sin@,, =0

sin2 =~ = ()

1 >

<

CPODHENH
N T

BRI FRET




St e B 1Y

v u-TXPEDF R
U - T XIMMEIFERAFBRDBFHZEIRT H_ENTES,
v u-TXEDEE R

U - T RFREFRITEICKYO,DIEREIZOIZIE->TLES,
HBELITrUTIE 4 - T WFMEAFE =S TLELY,

FAGROEHZBEI AU - T HIMEDF O R Z5E
L.BRD Oz AT —a—MNI)/BE=1THZTEZ S5,




Y- T WAMEEB N O E =17

VCPDOB NI ADIZ S :
(a, b, —ob,)

M = b d, e

.

\_Gbg e d0 )

+7

(0 b ob)
b, d, 0
oty 0 -d,) (o==I)

AN J
Y

Y- T REEmIzT aha - T HIMEZER SRR

T T
0,=c—,0=+=
Py 2

CPDEEN BV TN
ClEEVEE &2



vV CPDIEN D ATIEELNS S :

y
a, b, —ob, (0 b, ob)
M, =| b, d,+de™  o(-d,+de”)|+ee™| b, d, 0
—ob, o'(—d0 +d e " ) d,+de”" ) ob, 0 —d,)
\— _/ J

Y Y

Y- T XMEZmI=9 5 Y- T R TEER SN

a=24,5in20,, =0, tan20,, ~ 22 b tan20,, = 2+/2¢ by

0 — 4y

1 — 4

Y- WAMEDH R EZL . BIRDG zBH L TN S,




Majoranafsz4E

1 1
sin26,, c,;
1
sin20,, c,,

Y |
—2if, _ 2
me """ —3013 a,—~2

’ 2
b, — \/50'8013513% +d,ts;’d,,

: 1 1
m,e " =5c132a0 ++/2—

b, — \/Eo'gczsszsbé +d,+s,,°d,,

2 2
e — ) 5 e
€13~ 353

m;,

>p,=p,=0,p;,=0

Majeranafs 48V E S L4 ! !



Normal Mass Hierarchy@)

(o n+e™ ~o(ir—ce™)
M,=d,| ytee™  mrxerte™  —o(m-e)
o (zz —ce™ ) =0 (l‘l] A ) Py = xce™ + e~ )

242y —, tan20,, ~/26+, 6 =a,
(2"_17)7/4'2[/}

m; = R(_)dv m,= R(+)d1’ m; =~ Zdl’
2\/5((P+2r)7/_2/73)
- sin20,,

P _ (p+2r)n-2i i V27
2 sin20,,

416} 204p= O (2 Jposy =<0 (\/ Am? [Am?, )

tan20,, =

Am’

e

nd;, Am’. ~4d;,




Normal Mass Hierarchy@)

_2 q+ e—ia _O_(q_ e—ia)
d|| g+ e I+xe”-re™ -0 (1 +re” " )
o (q — e ) = (1 +re " ) I-x e —re
tan20,, ~—L, tan20,, ~ —ﬂa P
J2 »
m, ~ —S(_)do, m, = S(+)d0, m, ~-2rd,,
8(r—1
Am? ~ Unk) &2, am? 4l - —L a2,
C0s20,, cos” 20,
SW=_2 _4(po1)
C0s20,,

J



Inverted Mass Hierarchy@)

[ 2(1_p ) + e—ia —O'( o e—m)
M =d, + e I+xe™ —c
—0'( — e_i“) —0 I-xe™
tan20,, ~ N2 ,tan20,, ~—J/2¢ , 6 =a,
m, = T(+)d0, m, zT(_)da, m,~-2 d,
am? =32 02 s, a2,
sin20,,
) \/700320,2 + 1
sin26,,
— _ 2 2
tan20,, = 0( ), 1 = 0(\/Ame [ Am?, )




Inverted Mass Hierarchy(@

( _2(1_ ) g+ e—ia —O'(q— e—ia)\
M =d,| q+ e™ I+xe™ —c
—a(q — e_i“) —0 I-xe™ ]
q _
tan20,, ~ 7 tan20,, ~\26 ,0=a
m, ~— 2 _gv d,m,~ 2y d,m,~2 d,
c0s26,, c0s26,,
8 —
Am; ~ ( )di  Aml, x g}
cos26,, Cos”26,,
S
c0s20,,

tan20,, = 0( ), =0(\/Amj/Amj,m)




FEDCEEE

> - T SEDH mZEMNLDD, BIRDOi3&
IEeBs1mIZEEL =,

v Dirachztl, MajoranafiiffEHISRESNT=,

a, b, —ab, 0 b ob,
M, =| b, d,+de”™  o(-d,+de™)|+tee™| b, d, 0
ob, 0 —d,

—ob, o(-d,+de™) d,+de’"



rBE=D_FE=DIEEEZHRIATE SR =175

&ﬁb\f:o Am’ ? Amj

atm

v Normal mass hierarchy 2D au1<<1Lq¢=0(1)

o n+ee ™ —c (;1 — e ™ )
M,=d,| ntee™  mrxee+e™  —o(m—e™)
—o(n-2e™) —c(m-e) rp-xee ™ +e "
-2 qg+ee ™ —o-(q—se""‘)
M,=d,| q+ee™ I+xee™—re™ —g(I+re™)
—o(g—2e™) —o(I+re™™) I-xee™—re"

v Inverted mass hierarchy 22 &n<<14-0(1)

2(1-py) nptee™ —0'(11— ce )}

M,=d,| n+ee™ 1+ xge™™ —c

—0 (11 —ge ) -0 1— xge™

—2(1-n) q+ee™ —O'(q—ee'i“)
M,=d,| gq+ee™ 1+ xge™ —c

—c (q —ge ™ ) -6 1—xge™



M, +L po (w1, —arr, )+ aiQ(M =M,

J2 V2

M, 4L p (01, -0, )+ o (17, +aM,,),

V2 V2

=—(1-e) 01, -2| (PO +PO) (47, -a 11, ) +a@(b1,, et )],




	CPの破れを促す新たなニュートリノ質量行列とμ‐τ対称性 
	序論
	動機と目的
	Majorana位相
	Normal Mass Hierarchy①
	Normal Mass Hierarchy②
	Inverted Mass Hierarchy①
	Inverted Mass Hierarchy②
	まとめと考察

