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Large CPV in Bs meson
mixing with EDM constraint
in Supersymmetry
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The like-sign dimuon charge
asymmetry

® |ike-sign dimuon charge asymmetry (DO, arXiv:
1005.2757)

® |nterpreted by B meson mixing
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The large mixing and
constraints

. M
Parametrizing NP effects as h,e*7¢ = (My5)ne




The large mixing and
constraints

. M
Parametrizing NP effects as h,e*7¢ = (My5)ne
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SUSY contributions

® One can include CPV and FV in soft
breaking terms




Contributions to Bx
meson Mixing

Usually gluino box diagrams dominate
SUSY contributions

X (5d)%3/mzoft




A leading contribution to Bs
meson mixing is

hse®* s ~ —O(100) [(6¢1)23(0%R)23]

for ms,ri=500 GeV




Constraints

squark mixings induce b to s transition

(5LL(RR))235L(R) bL(R) + h.c

dipole type is

significant

NP contributions (521,/;(33))23 tan 3/mz,



Constraints

Values sensitive to b—s transition
® Br(b—sy)

® Mixing induced asymmetries for
ScpKS, Sn’Ks

consistent with SM prediction(20)

—0.3x107* < ABr(b— sy) < 1.4 x 107*

0.20 < Syx < 0.88,  0.45 < S, x < 0.73
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The EDM constraint

Large CP phase in the ;
mixin * arg |:(5LL(RR))23] ~ ]
(hs,0s) >~ (1.8,100°)




ST,

(0% R) (07

k
RR/23

07.1)23

dS o< tan BIm [(87 1 )23(6%R)33] /M0 ss
(hs also scale as 0%/msoft?)

The CEDM of the strange quark

+ (as a sea quark)

Neutron EDM
(Hisano and Shimizu, 2004)




The EDM ccmsfmlrnL

The phase difference should be small as O(10-?9)



Summary of the gluino
dominant case

required for the dimuon
2is [((%L(RR))%} ol d
charge asymmetry
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Summary of the gluino
dominant case

required for the dimuon
charge asymmetry

2is [((%L(RR))%} ol




CPV and FV in Higgs
sector

L = Ya,QiHaDE +]Y) \Q:H: DS + hec.




CPV and FV in Higgs
sector
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CPV and FV in Higgs
sector

After diagonalizing
mass matrix

N  — Y, QH:DS —v/ tan 8 Q; DSH+ h.c.. [N

g




Dependence on tanf3

Observables depends on tanf as

® B; meson mixing (hs) tan*f

= 6 :
| ® BR(Bs—=p™w) an°f |
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»  Bs meson mixing s




Im(5¢ ;)

0~0.03 is required for hs=1.8 mnp=500 GEV



SM prediction 0~0.03 for hs=1.8
MH{=500 GeV




t Expectedtobe |
I measured at LHCb |

0~0.03 for hs=1.8
MH{=500 GeV




Conclusion

® |n the gluino dominant case, EDM
constraint is severe

~® |n the Higgs dominant case, the large mixing
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