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・Similar excesses are reported in 

�0�U�I�F�S���J�O�U�F�S�F�T�U�J�O�H���B�O�E���J�N�Q�P�S�U�B�O�U���Q�P�J�O�U�T

(Hiller, Schmaltz1408.1627;LHCb, 1406.6482)・B" K ee looks consistent

Smaller b" s##  is suggested. 

andBs ! �µ+ µ! ! 0
b � ! µ+ µ�

(1506.08777) (1503.07138)

・There are excesses in angular analysis of B0 ! K !
0µ+µ"

(Blake,Gersabeck, et al., 1703.10005)
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・The excesses are reported in speciÞc q^2 region: 
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This region is sensitive to new physics!

q

the excesses around here!
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! � 25 TeV (about 20 % of the SM contribution)



b s ss bb

µ µ

µ µµ µ

Z ! X

leptoquark
q!

l !

�

�2���8�I�B�U���B�S�F���U�I�F���H�P�P�E���D�B�O�E�J�E�B�U�F�T���G�P�S���O�F�X���Q�I�Z�T�J�D�T� 

X



b s ss bb

µ µ

µ µµ µ

Z ! X

leptoquark
q!

l !

�

�2���8�I�B�U���B�S�F���U�I�F���H�P�P�E���D�B�O�E�J�E�B�U�F�T���G�P�S���O�F�X���Q�I�Z�T�J�D�T� 

X

My talk

What is the prediction?

(in the case that X is DM.)
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・X is complex scalar DM.

・λi are ßavor-dependent couplings.

(Tune them to explain the excesses and avoid many ßavor constraints.)
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Constraints from LHC

mQ�Q�
LQ�

R + mL�L�
LL�

R + �q
i Q

�
RX†Qi

L + �µL�
RX†µL + h.c.

(Kawamura,Okawa,YO,1706.04344)

��b ! !"#$ ��s! #"!%��b ! !"#$ ��s! #"!%

m Q&
"

m X

m Q&
"

m X

'' #()*'' #()*

++#()*++ #()*

%## !### !%## ,###

%##

!###

!%##

,###

mQ&$-./ %

m
X

$-
./

%

��b=��s= !"#$��b=��s= !"#$

m Q%
< m X

m Q%
< m X

&&+'()&& +'()
**+'()** +'()

$!! #!!! #$!! +!!!

$!!

#!!!

#$!!

+!!!

mQ%[,-. ]

m
X
[,-

.
]

�'�S�P�N�����K�	�C�
�����N�J�T�T�J�O�H

�'�S�P�N������ �����N�J�T�T�J�O�H
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b →s ll (RK and RK*)
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|λbλs|=0.15
mQ'=1.1TeV
mL'=1TeV
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Large Yukawa is required

b →s ll (RK and RK*)



�%�.���Q�I�Z�T�J�D�T



Q0

X

X

u, d

u, d

�$�P�O�O�F�D�U�J�P�O���X�J�U�I���%�.���Q�I�Z�T�J�D�T

・Large Yukawa is compatible with the relic density in scalar DM model.
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・Large Yukawa is compatible with the relic density in scalar DM model.
・Direct detection is at the one-loop, but sufÞciently large!

" XENON1T will conclude this scenario!
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�$�P�O�O�F�D�U�J�P�O���X�J�U�I���%�.���Q�I�Z�T�J�D�T

・Large Yukawa is compatible with the relic density in scalar DM model.
・Direct detection is at the one-loop, but sufÞciently large!

" XENON1T will conclude this scenario!
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"  This may be the signal of extra fermions and scalars which couple to #.

�~ �*���T�I�P�X���B���T�J�N�Q�M�F���T�F�U�V�Q���N�P�U�J�W�B�U�F�E���C�Z���U�I�F���F�Y�D�F�T�T�F�T����

Bs"## , B" K$$ are also good processes to prove this model.

b to sll excesses require large # coupling.  

Signals at LHC are SUSY-like:

Direct search for DM will conclude this setup!

Large # coupling can achieve the relic density if DM is scalar.

�&�/�%

mQ ! ! 1.5 TeV, mL ! ! 500 GeV
when mX ! 300GeV

"  This excess may give a hint to understand the hidden sector of our universe.
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B0 ! K !
0µ+µ"Angular analysis of (1308.1707; 1512.04442

;ATLAS-CONF-2017-023;CMS-PAS-BPH-15-008)

(Blake,Gersabeck, et al., 1703.10005)
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�1�B�S�B�N�F�U�F�S���E�F�Q�F�O�E�F�O�D�F(Geng,Grinstein,et.al., 1704.05446)
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(Descotes-Genon,Matias,et al., 1307.5683;Hiller,Schmaltz,1408.1627;Altmannshofer,Staub,
1503.06199;Descotes-Genon,Matias,et al., 1510.04239;Altmannshofer,Stangle,et al.,
1704.05435;DÕAmico,Nardecchia et al.,1704.05438; etc.)

(Hurth,et al., 1603.00865) (DÕAmico,Nardecchia et al.,1704.05438)


