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Bino-Higgsino
Cheung, Hall, Pinner, Ruderman, arXiv:1211.4873
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Pure States
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Leading Order is at 
1-loop
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Bino
In Progress with Denis Robertson, Mikhail Solon, and Kathryn Zurek



Bino
• Nearby sfermion depletes relic abundance of pure Bino

• Near degeneracy ameliorates LHC bounds
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Ibarra, Piere, Shah, arXiv:1501.03164

Non-existent in 3-flavor QCD



Bino: Leading Order Diagrams

χ χ

q q

Z

f̃i

f
χ χ

q q

Z

f̃i f̃j f f

χ χ

q q

h

f̃i

f
χ χ

q q

h

f̃i f̃j f f

χχ

q̃i

q
(S1)

χχ

q̃i

q
(SF )

χ
q

(S2)

χ

q̃i

χχ

q̃i

q
(F )

χ χ

q q

γ

f̃i

f
χ χ

q q

γ

f̃i f̃i
f f



200

500

800

1100

-3 -2 -1 0 1 2 3

200

400

600

800

1000

1200

Xqêmqé

m
qé
@Ge

V
D

tanb=1, m=5 TeV, dqé=10 GeV

Bino: Mixed Stops and Bottoms



200

500

800

1100

-3 -2 -1 0 1 2 3

200

400

600

800

1000

1200

Xqêmqé

m
qé
@Ge

V
D

tanb=1, m=5 TeV, dqé=10 GeV

Bino: Mixed Stops and Bottoms

LUX

Xenon1T

LZ
ν floor



Bino: Heavy RH Sbottom
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Bino: Light RH Sbottom
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Bino: LO vs. LO + LL
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Bino: LO vs. LO + LL
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Bino: Light Slepton
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Higgsino/Wino
• Pure states don’t have tree-level couplings to Higgs or Z

• Leading interactions with quarks(gluons) occur at 1(2)-loop 
level
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Higgsino/Wino: Leading Order
• “Accidental” cancellation between 1-loop and 2-loop 

diagrams
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Higgsino/Wino: Leading Log
• Incorporating RG flow results in possible O(10) 

corrections, due to sensitivity of accidental cancellation.
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Bino-Higgsino Blind-Spots
• Popular Example: Bino-Higgsino in the MSSM (or even NMSSM)

• Bino-Higgsino mixing induces tree-level coupling to Higgses

• Spin-Independent scattering occurs via h,H exchange

• Spin-Dependent scattering occurs via Z exchange

• SM Higgs Blind-Spot :  Coupling to SM Higgs vanishes

• General Blind-Spot : Deconstructive interference between h and H exchange
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Blind-Spots (cont).
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Blind-Spots (cont).
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