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COFB GUI
Remote 
control, 
automatic 
alignment, 
accessible 
operation.
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Fibre curling demonstrates 
supressed transmission of 
photons below 𝐸𝛾 ∼ 0.9 eV

Photon energy determined from height or integral 
of SQUID voltage response:  
• Non-photonic events are 

discarded.

Blackbody - 𝜸

Cryogenic Optical Filter Bench 
for Blackbody Suppression in Single-photon Detectors

ALPS II expected signal photon rate of photon-axion conversion:

ሶ𝑁𝑏 ≈ 7 ⋅ 10−5 Hz

Photons from bbs 
within energy res-
olution of  system:

Ultra Narrowband Filter
Reduces number of photons within 
the energy resolution of the system 
that is allowed to reach the detector.

Reaching 𝟓𝝈System Detection Efficiency (SDE)  

Operating a Cryogenic Optical Filter Bench (COFB)

• Limited room inside cryostat sets design limits. 

Two methods of reducing ሶ𝑁𝑏:
1. Improve energy resolution of the system.

2. Reduce number of bb-photons that            
enter system through filtering.

Reducing ሶ𝑁𝑏 also reduces the systems affinity for detecting photons.

SQUID data acquisition
•  Photon deposit energy on   

thin-film detector

•   Resulting current response couples inductively to  
single-stage SQUID yielding a voltage pulse[3]

• ER of system being 
developed at DESY for 
𝐸𝛾 ∼ 1.165 eV is 5.3%. [4]
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• Expected reduction to:    ሶ𝑁𝑏 ≈ 10−7 

• Energy resolution:            ER < 1%

ሶ𝑁𝑠 = 𝛽RC𝛽PC𝒫𝛾→𝑎
2 𝑃laser

𝐸𝛾
≈ 1 photon/day ≈ 10−5 Hz

• Misalignment during pumping and thermal contraction

• Requires in-situ control of beam output.

• Initial test exceeds 50% (without filter)

• Automation ideal for long experiments.

• Tradeoff between                     
   𝜂 vs ሶ𝑁𝑏

• ALPS II expected 
signal sets design 
criteria.

• Optical filter improves 
ER significantly. 

• Superconducting phase 
transitions sharply to Ohmic

• Temperature in detector  
increases proportionally
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