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Abstract

Summary
→ The new detectability of this model has been revealed by our analysis. 

In the pseudoscalar mediator dark matter (DM) model [1], the loop corrections are essential to discuss the sensitivity of the direct detection  
experiments for the model prediction. We have calculated the DM-nucleon spin-independent (SI) cross section (σSI) including all of the  
interaction terms and the relevant diagrams for the DM-nucleon scattering. 

Pseudoscalar mediator and direct detection 
Direct detection experiments give  
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Model

The SM  +

a gauge singlet Majorana fermion (a DM candidate)

Two Higgs Doublet Model (THDM) ←A0 couples to the SM particles

a gauge singlet pseudoscalar ←a0 couples to the DM
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a0 and A0 are mixed in mass eigenstates
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→ Mediate the interactions between DM and SM particles
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degenerate mass spectrathe SM Higgs
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σSI is zero at the tree-level 

The tree-level amplitude is suppressed  
by the momentum transfer 
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Pseudoscalar mediators

“a fermion DM + pseudoscalar mediators” can avoid the current strict bounds  
from DM direct detection experiments!!

Improvements & Comparison

DM-nucleon scattering cross section (σSI)

The contribution to the haa coupling 
appears without suppression of θ and tβ
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The dominant diagram is enhanced drastically 
though the overlooked interaction!

We found that σSI is drastically enhanced through the interaction which was not included in the previous work [2]. 

σSI is generated at the loop level!�5 �5
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The spin-independent scattering effects appear  
without small momentum suppression 
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c.f.

Box diagram

ma = 100 GeV, mA = 600 GeV,

✓ = 0.1, t� = 40, c1 = c2 = 0 (Type-II)
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benchmark point in the previous work
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• Include the interference effects

• Analysis for the light pseudoscalar

Underestimation 
by 40%

Triangle diagram
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• Cancellation effects

Total Overestimation 
by 170%
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→ All the Triangle diagrams contribute to σSI 
    by the same sign

Absolute value of haa-coupling  
is increased by 20 times

previous analysis

c1 = c2 = 0 in the previous work [2]

New!!
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