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The idea
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Setup: spectrometer
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Filter 640+/-5 nm



Setup: LinoSPAD2
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13 mm
• 256 pixels (out of 512 total), 

26.2 um pitch

• 40 ps rms resolution

• 0.11 nm/pixel => 28 nm range

• DCR: 125 cps @ 28 °C 

T. Milanese et al., 

Opt. Express 31, 

44295–44314 (2023).



Cross-talk mechanism
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Kulkov et al., Proc. 

SPIE 13525, 

1352502 (2025)



Setup: camera + spectrometer

16.10.2025 HBT in Spectrometer      Sergei Kulkov      (sergei.kulkov@fjfi.cvut.cz) 6

Resolutions:

40 ps

40 pm

0.11 nm/pixel => 

28 nm range

Jirsa J, Kulkov S et al., 

Opt. Express 33, 9962 

(2025).

Ar lines



Last year: 5 Ne HBT
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J. Ferrantini, S. Kulkov 

et al., APL Photonics

10, 026101 (2025).



2x Ne and LED spectra

16.10.2025 8HBT in Spectrometer      Sergei Kulkov      (sergei.kulkov@fjfi.cvut.cz)

S. Kulkov et al., 

arXiv:2509.05649 

(2025).



HBT peak: Ne vs LED
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Pixels 51 and 218

Ne 640 nm lines LED



Hundreds of HBT peaks
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Hundreds of HBT peaks
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Contrasts from 3 diagonals
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70 HBT peaks combined

Decrease in 

astrometric 

uncertainty a 

factor of 8-10



Future plans: away with the filter!
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10 nm => 28 nm

3x improvement



Future plans: go to a telescope

• Single-mode fiber – good for spectral resolution, bad for everything 
else (especially light collection)

• Testing MMFs – looking for middle ground
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• Entanglement swapping

• 256 pixels => 128 Bell state measurements => ~2 orders of magnitude 
faster swap rate

Another application
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Zhang et al., 

Nat. Commun. 

8, 632 (2017)



Heisenberg-Gabor limit
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40 pm 40 ps 14.7x

Echelle 

spectrometer

Faster 

detectors: 

superSPAD, 

SNSPD

Ways to improve



Thank you for your attention!

https://capads.fjfi.cvut.cz
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CAPADS Web
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