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Cold-electron bolometer. Electron cooling.

IV curve and electron coolingCold-electron bolometer (CEB)

(L.S. Kuzmin et al., Communications Physics, 2019)

(A.V. Gordeeva et al., Scientific Reports, 2020)

Advantages of CEB

1. High responsivity

2. Low noise

3. Immunity to cosmic particles



Noise equivalent power (NEP) 

(L.S. Kuzmin et al., Communications Physics, 2019)
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Dual frequency receiving system for COrE

mission

Parameter Value

Beam ellipticity <5%

Beam FWHM ~20°

Sidelobes <-20 dB

Polarization resolution!

Cross polarization <-30 dB

Operating 
frequencies

75, 105, (135, 165, 195, 
…)

FWHM 20%

Requirements Antenna system design

Paired slot antennas - for each polarization



Dual frequency receiving system for COrE

mission — radiation pattern modeling

105 GHz channel75 GHz channel



Dual frequency receiving system for COrE

mission — radiation pattern modeling

Channel, GHz 75 105

Polarization Horizontal Vertical Horizontal Vertical

Section, ° 0 90 0 90 0 90 0 90

Main lobe direction, ° 3 2 4 2 3 0 1 1

Main lobe magnitude, dBi 17 16.9 15.5 15.3 20 19.5 20.4 20.5

Angular width, ° 26.6 22.5 25.8 27.7 15.7 18.0 15.9 16.8

Beam ellipticity, % 8.3 3.6 6.8 2.8

Radiation pattern characteristics



Dual frequency receiving system for COrE

mission — frequency response modeling

Frequency response of two frequency channels 
(diagonal components of the S matrix)

Crosstalks (nondiagonal components of the 
S matrix)

Equivalent circuit of the 
receiving cell with CEB
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FWHM less than 20% Crosstalks smaller than -20 dB



Dual frequency receiving system for COrE

mission - experiment

SEM images of the CEB inserted into a cut 
of the coplanar line

For the first step we consider the 
antenna for one polarization



Dual frequency receiving system for COrE

mission - experiment

Fitting theory to experiment“Raw” responce

Standing waves due to reflections from cryostat screens

Irradiation from BWT through cryostat windows with proper attenuation
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A project of the balloon radiotelescope LSPE-SWIPE

– requirements to the receiving system

(L. Lamagna et al. // Journal of Low Temperature Physics, 2020)

(P. de Bernardis, Università La Sapienza, Roma, Italy

for the LSPE collaboration)



Dual frequency receiving system for auxiliary 

frequency channels for LSPE project - modeling

Matrix of receiving cells
Receiving cell – a dipole bowtie

antenna + CEB

Receiving cells are connected in parallel to match with the SQUID readout

Frequency response of the receiving system



Dual frequency receiving system for 210 and 

240 GHz – samples and measurements
Design of the sample (а) and optical image (b) of the receiving 

system

SEM images of the dipole bowtie antennas (а) 

and cold-electron bolometers (b)

Measurements of the frequency 

response

(L.S. Revin et al., Beilstein Journal of Nanotechnology, 

2024)

Setup of the experiment
STM image of the YBCO flux-flow 

oscillator


