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Today’s menu

• Flavor anomalies:  muon g-2 and RD,RD*

•Model: G2HDM

• Result: LHC search and constraint
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We discuss on collider physics for scenarios
that can explain those anomalies with additional scalars

What we do: 
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Muon g-2 anomaly          >3σ discrepancy 
Magnetic dipole moment    𝜇 = 𝒈( %

&'(
)s

This 𝑔 is exactly 2 in tree level. Higher order quantum correction 
changes 𝑔 from 2. 
𝑎, =

-.&
& is muon anomalous magnetic moment.

𝒂𝝁

Alexander,et al:180202996
3

The long standing discrepancy 
between SM prediction 
and experimental data(3.7σ).

H,A: scalars



𝑅2(∗) ≡
56 5→2(∗)89
56 5→2(∗):9

, 𝑙 = 𝜇, eR D ∗

𝐑 𝐃 ∗ anomaly       >3σ discrepancy 

Taking ratio of BRs makes SM prediction more accurate
by cancelling large uncertainties in Vcb and meson form factors.
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Phys.Rev. D86 (2012) 054014 A. Crivellin et al. 
Nucl.Phys. B925 (2017) 560-606  Syuhei Iguro,  K. Tobe(KMI,Nagoya-U).



Particle set in G2HDM
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Our Model Neutral Scalar

Charged Scalar
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In the alignment limit: H1-> H1(SM)



muon g-2 anomaly          >3σ discrepancy 

𝜶𝝁

Alexander,et al:1802.02996

can be explained in G2HDM

Omura, Senaha, Tobe: JHEP 1505 (2015) 028

Chirality flip by 𝜏 µ mass

μ-τ Lepton flavor violating coupling generates
τ mass enhancement

𝑚_ −𝑚a ≠ 0 is needed
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1907.09845  Syuhei Iguro, Y. Omura, M. Takeuchi.

δ𝛼, ≈
𝑚,𝑚8𝜌%

,8𝜌%
8,

16𝜋&
𝑙𝑜𝑔𝑚a

&

𝑚8
& −

3
2

𝑚a
& −

𝑙𝑜𝑔𝑚_
&

𝑚8
& −

3
2

𝑚_
&

≈ 2.6 (rs
(trs

t(

.u.uvw
)×10.y for 𝑚_,𝑚a = (200,250) GeV

δ𝛼, ≈ 2.8×10.y

H,A



muon g-2 anomaly          >3σ discrepancy 

𝜶𝝁

Alexander,et al:1802.02996

can be explained in G2HDM

Omura, Senaha, Tobe: JHEP 1505 (2015) 028

Chirality flip by 𝜏 µ mass

μ-τ Lepton flavor violating coupling generates
τ mass enhancement

𝑚_ −𝑚a ≠ 0 is needed

Anomalies to try to explain
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If only 𝝆𝒆
𝝁𝝉, 𝝆𝒆

𝝉𝝁 are nonzero, it 
looks hard to test this scenario 
in a proton collider (LHC).



Proposal for a μμ�τ�τ search Small SMBG
production mode

1907.09845  Syuhei Iguro, Y. Omura, M. Takeuchi.
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〜2018

〜2016

A,H is charged under SU(2)L

μμ�τ�τ mode can test 
the scenario in
near future!

testable

testable



pp->W’->τν search

They look for a τν resonance 
heavier than 400GeV

R D ∗ and collider search
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Previous constraint 
from BR(Bc->τν) 

Same interactions
In this boxG2HDM can explain the 

updated 𝐑 𝐃 ∗ within 1σ! 

We applied W’->τν search to 𝐇. scenario  

400GeV
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τν resonance gives the
most stringent constraint.

Additional b-tagging will 
improves sensitivity

Nucl.Phys. B925 (2017) 560-606  Syuhei Iguro,  K. Tobe.

Constraint for
𝑚a� >400GeV

We checked that diluting
BR is limited because of
flavor and collider constraints.
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Back ups start from the next
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Summary
G2HDM can explain anomalies in muon g-2 
and RD, RD*. We found that those 
scenarios are testable at LHC in near future.

Thank you!



We	take	so	called	Higgs	base	:	a	doublet	acquires	VEV

HB =
G�
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,  H& =
H�
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&

G�,G: N-G boson,  H� ∶charged Higgs, A : CP odd Higgs
Linear transformation to mass base of CP even scalars

ΦB
Φ&
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cos θ�  sin θ� 
− sin θ�  cos θ� 
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G2HDM    
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Simultaneous explanation can be ?

• R D ∗ =BR B → D(∗)τν /BR B → D(∗)lν

• muon g-2    Omura,  Senaha, Tobe: JHEP 1505 (2015) 028

• 𝑃′¿ : angular observable  in B → K∗𝜇𝜇

• R K ∗ =BR B → K(∗)𝜇𝜇 /BR B → K(∗)𝑒𝑒

JHEP 1805 (2018) 173  Syuhei Iguro,  Y. Omura

ε‘ / ε is difficult
1905.11778 Syuhei Iguro,

Y. Omura 13
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b→s  quark transitionR 𝐾 , 𝑃′¿ anomalies

Talk by C. Langenbruch (RWTH)@ Moriond EW 2018 
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Result1

𝜌Z
EF =

0 0 0
0 0 𝜌ZÂÃ

0 𝜌ZÃÂ 𝜌ZÃÃ
, 𝜌%

EF =
0 0 0
0 0 𝜌%

,8

0 𝜌%
8, 𝜌%88

Combination of 𝜌ZÃÂ𝜌%
8, enhances Br(𝐵 → 𝐷(∗)𝜇𝜈 ) and

breaks Lepton Flavor Universality in 𝐵 → 𝐷(∗)𝑒𝜈 and 𝐵 → 𝐷(∗)𝜇𝜈

𝑅2∗: ≡
5Æ 5→2∗%9
5Æ 5→2∗,9

= 1.04 ± 0.05 Belle 1702.01521

One can evade the constraint by taking 𝜌ZÃÂ ≪ 1 or 𝜌%
8, ≪ 1.
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