
Dark Gauge-Mediated SUSY Breaking 
with a Massless Dark Photon 

The International Joint Workshop on the Standard Model and Beyond 2024 
& 3rd Gordon Godfrey Workshop on Astroparticle Physics (Dec. 2024) 

Yechan Kim 
KAIST 

Based on [arXiv:2412.XXXXX] 

Collaborated with Brian Batell, Hye-Sung Lee, Jiheon Lee 



2 

Visible sector 

Dark sector 

 
B boson Bino 

SUSY Kinetic mixing 

Dark photon Dark photino 

Kinetic mixing & SUSY 



3 

Visible sector 

Dark sector 

 
B boson Bino 

Dark photon 

Kinetic mixing 
for SUSY breaking 

transfer 

GMSB 

(Gauge-Mediated 
SUSY Breaking) 

+ 

“Dark GMSB” 

=
 

Dark photino 

Kinetic mixing & SUSY 



4 

Contents 

 Kinetic mixing & SUSY 

 GMSB vs Dark GMSB 

 Soft mass in Dark GMSB 

 Mass spectrum 

 Phenomenology 

 Summary 



5 

SUSY sector Messenger Visible sector 

Gaugino soft mass Scalar soft mass 

SM charged 

GMSB vs Dark GMSB 



6 

Messenger Visible sector SUSY sector 

SM & Dark 
charged 

Ex) : 

: 

: 

or 

GMSB vs Dark GMSB 



7 

Massless dark photon 

(for large kinetic mixing) 

Kinetic term diagonalization  
by GL(2) transformation  

Massive dark photon 

Soft mass in Dark GMSB 



8 

Soft mass in Dark GMSB - (1) Gaugino mass 
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Soft mass in Dark GMSB - (2) Scalar soft mass 
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Mass spectrum - The lightest neutralino mass & composition 
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Higgs decay in Scenario II with suppressed mass of the lightest neutralino 
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Phenomenology 
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