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Hidden Sectors
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‣ Very well motivated: Dark Matter, Strong CP Problem… 

‣ Cosmic Frontier and Intensity Frontier provide 

excellent probes, especially for MeV-GeV scale masses 

[e.g., CMB, BBN, rare meson decay] 

‣ Energy Frontier can play a complementary and 

powerful role: lots of room for progress! 

‣ Theory predictions and model building 

‣ Detection strategy and upgrades
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Energy Frontier Probes of Axion/ALP
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Cosmic Frontier 
[CMB, BBN, SN]

Intensity Frontier 
[K decays] [Also, KOTO, Belle II…]

Energy Frontier 
[  searches]γγ, jj

Track Trigger

Hook, S.K., Liu, Sundrum  
PRL 124 (2020) 22, 221801

Data Scouting
Knapen, S.K., Redigolo  

PRD 105 (2022) 11
Kelly, S.K., Liu  

PRD 103 (2021) 9, 095002
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Low-Mass Diphotons
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mγγ ≃ pγ
T1

pγ
T2

ΔRγγ

Addressing 
trigger threshold

Use ”data scouting”

event rate increases, but event 
size is smaller

allows for smaller pT

Addressing 
photon isolation

Use ”modified isolation”

Light resonance: boosted & 
the photons overlap with each other

Subtract the subleading photon
so can still write data on tape 

at  1 GB/s≪

Knapen, S.K., Redigolo: PRD 105 (2022) 11
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Gershtein ’17
CMS-PAS-FTR-18-018
Gershtein, Knapen ’19

proposal to trigger on 
displaced tracks

prompt
pT > 2 GeV

displaced
pT < 2 GeV

displaced
pT > 2 GeV

 modulespT

adapted from
Gershtein ’17

Track Trigger Hook, S.K., Liu, Sundrum:  
PRL 124 (2020) 22, 221801

Vertex selection



Axions at DUNE
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ℒgauge ⊃ c3
αs

8πfa
aGG̃ + c2

α2

8πfa
aWW̃ + c1

α1

8πfa
aBB̃

need a large distance between production and detector:  
beam dump experiments
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