CP violation from

_l—mwuﬂ - LD—UO’Q—O’* {eprﬂ.iﬂ ﬂOtww—..SUn

O_mu Lebedev

DESY

w/ G.Giudice
PLB 6€5,%9,2008




Basic idea

The SM is  very success {ul but

Hiqqs

SECTOR

/ \
measured / NOT weasured /
unders tood underctood

ASS . h§§




HS TPq..r..hs_Pﬁ

4 i
_\S: % 5 . S)p_. ~
-2 oA
m_ ~ 10 ; M~ [0
Small Yakawa Dor?__.sum
@o?un coup i wgs 0.3

Need Bs™M |

FLAVOR
(O | -
| PURRLE




Most economical model

Uges .su«.n.__mos.nm of the SM

E§§ective Yuxawa couplings :
Y = Y (H)

In uQSOTP_.
(o)

Y(HY = Y

I..uuw

+ Y

()

Heve M = nhew physics

4

H H
M

scale .

VeV

+ se g




Mogt

Y (M) = n.A.\lI.,I ’
j J M*
LR ARPY"
Z- (" O lfﬂv v 4.
oot
Swmall _unq.n_sn.wnq. = —
2"
Mo swmall nor1-"3um —
Simplest pogsible ° .Trno,‘u of SFlavor ' (?2)

Also

M

Rabu - Nand i

hnu = Om_v

SJ.. =
9]

mS.annq.




My —F R 5 m
M 60
t

I
o
N

How to wh.m 4?.&.”

@ ms.wnuﬂs\.wn .oF..m rn?<u m.wP.w.Pm P.ml M~ | TeV

svUs
® Y/ 2HDM case Frogaatt - Nielsen mufs..nw..u

-_v..
<..un: Amulmm c
v ‘J M2

:S d ﬁ.ﬁ.«.fu CAJ n.—)P
’ ﬁm . S
N ) 8 s Q.+ T.w n .M n.rn.e.mNm




h - fevwmion no:w:su :

..F...... ..l. , + . irn«.ﬁ
Nru..m diy QTLL e

n

9% mwsc.+ ) uc.rz

_.-A_pnvw..wd z ANS...&» _lAr..cme

L

Increase ru % .Tunﬁo.. 9 - 49




1 OF.OWI. Ano

WS

Higgs Branching Ratio

- - - -
o o o o —_
| | | | Q
L= ca w (= o
L e rvrrrn L lll'“
o i
|
&~
+
= |
‘'
et
&
=
— /
3
s
/
[
[=+]
o
g |‘||||||I lllllllfI 14 1L L iten L1 111
o




FCcwNC

%n«_‘ios masses “ _3c ~ 4&

h - coupli : ~
ouplings g5 Aws.c.lu /ﬁu

_Sc. and MC. are not Lmsmoxs_ in the gcame Kasis .\

mags eigenstate basis

)

L s

2
= -—" T - ~ g
i, = B (sin o)




Hn%..sm

Take

- 1)
i o R
€ = I»Mm = 60
B €
3& H §&n ~
(-]
<:h N m g <ﬁ.rugr ~ m
m.o_‘. h, = a,+ 5.
ﬂlu L
d
o= {11, 0% , b= 01y
d & & &
4 e g & &
e € &

s ) SA\S.L ~ €
“
. b = ANHD_DV
e € €
3
~ e e e
& _




wi
-
wl

= A
> : +C >\ﬁ ﬁoSw._..TnlSmm = OK .




&

S

vrqumnn 1S NS,.\QZDS.W under ﬁpm..m .ﬁwhv.m%owih“
d /\__.
e?lv/\h Y 3 n_wlw/\ﬁ Lw Up 7> Vo Yp

Then . . o
/A - <h /ﬂ /\F

d d
/«ml« <p+< A
cp
Y — ¥

uﬁ.w_m_no invariant .
: 3 Soom w ua:nﬂﬁ.r.o.am

uu\ﬂﬁx;%i.ﬁ_ﬂ@ - of u and d 1

L




T (i) (o) L sin®y

-20

] & 1O (in EW siwmu = ho mp_‘.uommsmf.m

051 eson_n._

m.\mu exists with 2 unsn?ﬁm_.o_\_m o%

Consider Lt c}

Yis Y& :.__/ﬁ__
Y-(yv %) . &

"o Y

__..._n J\_N

—.—.NN /ﬁNN




A ¥ x
u hd H_\S d*:*ﬂn 43.. {N_ v ) ms..: S\u.n. - S\N_ S.._Nv
J o~ m, mfwu_\swu
~ -y
In EW units " J ~ 10 > Tnﬂuoun:nm..h \N
t
h _. ~ BR (h> tE) ~10
g
C




EDMg

Y
h \
\\\...,..z 3
L —/ ~ 34
d = J
i R
N1/
My
Y
t€
~2%
] M 10 €.wm
h
\
- observable |




ﬁOSn_c.mmOSm

no swmall VYukawas

BR ﬁ h - %w.v change L..nn.mmnn.:w

S 20

W\ﬁ increases Vu _0. - 1o ﬁ Tﬂ_lqunsn?.m .~ v

EDM ¢




