
Indirect Searches for the Dark 
Photon Trident
2nd Training School COST Action COSMIC WISPers, Ljubljana, Slovenia

Thong (Tom) T. Q. Nguyen



Based on previous and on-going works
1. Tim Linden, TTQN, Tim Tait, X-ray Searches for the Dark 

Photon Trident, arXiv:2406.xxxx.


2. Tim Linden, TTQN, Tim Tait, Indirect Searches for Dark 
Photon-Photon Tridents in Celestial Objects, 
arXiv:2402.01839.


3. TTQN, Tim Tait, Bounds on Long-lived Dark Matter 
Mediators from Neutron Stars, PRD 107, arXiv:2212.12547.


4. Isabelle John, Tim Linden, TTQN, Tim Tait, in prep.


5. Milena Crnogorčević, Tim Linden, TTQN, in prep.
2



Dark Photon

Axion

Physicist



Dark photon
<latexit sha1_base64="Z95W8YmofiGduTDOuYdv8x80hGc="></latexit>

L � �1

4
F 0
µ⌫F

0µ⌫ � 1

2
m2

A0A0
µA

0µ � ✏

2
F 0
µ⌫F

µ⌫

3



Dark photon
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Dark photon
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The Dark Photon Trident
Dark Photon Dark Matter decay
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The Dark Photon Trident
Dark Photon Dark Matter decay
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• Pospelov (0811.1030)


• Postma, Redondo (0811.0326)
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INTEGRAL/SPI 16 years-data
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• Unresolved 
Sources 

• Inverse Compton 
Scattering 

• Positronium decay
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New Constraints on the Dark Photon
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New Constraints on the Dark Photon
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What next?



7



Dark Photon
X-ray dude

Axion




