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I. SINGLE-PHOTON DETECTORS
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ITII. CUSTOM DESIGN CRYOSTATS
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SUPERCONDUCTING SINGLE-PHOTON
DETECTORS (SSPD)
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SSPD
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RUUW R Wt B g L PO
- Short-wave | Telecom-wave | Long-wave
Characteristics ©07-13um) | (L3-1.6um) | (1.6-2.3um) Detector type

System efficiency (%) 90 90 70

Spectral width (nm) 100 100 100 U-HED
Dead time (ns) 10 20 25 Ultra-high-
Dark count rate (cps) 1 100 500 efficiency
Minimal jitter (ps) 35 40 70 detector
System type Closed cycle

System efficiency (%) 60 60 15

Spectral width (nm) 300 400 500

Dead time (ns) 10 15 25

Dark count rate (cps) 10 10 500 Bl
Minimal jitter (ps) 45 50 70

System type Closed cycle ; LHe dipstick CcC

System efficiency (%) 85 75

Spectral width (nm) 50 20

Dead time (ns) 10 15

Dark count rate (cps) 0.5 1 - Low-noise
Minimal jitter (ps) 50 60

System type Closed cycle ; LHe dipstick

System efficiency (%) 85 75

Spectral width (nm) 100 100

Dead time (ns) 10 15 -
Dark count rate (cps) 10 100 ) HERAET
Minimal jitter (ps) 25 35

System type Closed cycle ; LHe dipstick
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SE (%) SE (%)
b .
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// LOW-JITTER ¥ /08 20
DCR (s7) DT (ns) DCR(s?) LOW-NOISE g (o)
SE (%)
PERFORMANCE

S8 (om) COMPARISON (SW)
SE - System Efficiency
SB - Spectral Bandwidth
DT - Dead Time
DCR - Dark Count Rate

TR (ps)

BROADBAND *° 3
SRS — TR - Temporal Resolution
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HIGH-AND ULTRA-HIGH-EFFICIENCY
DETECTORS
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Short-wave | Telecom-wave | Long-wave
(0.7-1.3um) | (1.3-1.6um) | (1.6-2.3um)

Characteristics Detector type

System efficiency (%) 90 90 70
Spectral width (nm) 100 100 100 U-HED
Dead time (ns) 10 20 25 Ultra-high-
Dark count rate (cps) 1 100 500 efficiency
Minimal jitter (ps) 35 40 70 detector
System type Closed cycle
System f?— 0.7-1.3um Sygtam li-T{Er:JJ-L:s um
Efficiency g i Efficiency +—131.6um
----- 1.62.3um +—1.623um
Temporal Spectral Temporal Spectral
resolution Bandwidth resolution Bandwidth

Dark Count Dead Time Dark Count Dead Time
Rate Rate
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BROADBAND DETECTORS

. Short-wave | Telecom-wave | Long-wave
Characteristics| 7.1 3um) | (1.3-1.6 um) (1.6-2.3 um)
System efficiency (%) 60 60 15
Spectral width (nm) 300 400 500
Dead time (ns) 10 15 25
Dark count rate (cps) 10 10 500
Minimal jitter (ps) 45 50 70
System type Closed cycle ; LHe dipstick CC

System Broadband
ey | 0T @l S A Sy eaiySy ol
1.6:23 um

Temporal
resolution

Spectral
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LOW-NOISE DETECTORS

s Short-wave Telecom-wave
Characteristics (0.7-1.3 um) (1.3-1.6 um)
System efficiency (%) 85 75
Spectral width (nm) 50 20
Dead time (ns) 10 15
Dark count rate (cps) 0.5 1
Minimal jitter (ps) 50 60
System type Closed cycle ; LHe dipstick

System Low-noize
Efficiency .- 0.7-13um
*  1.31.6um
Temporal / Spectral
resolution / Bandwidth
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LOW-JITTER DETECTORS

. Short-wave Telecom-wave
Characteristics (0.7-1.3 um) (1.3-1.6 um)
System efficiency (%) 85 75
Spectral width (nm) 100 100
Dead time (ns) 10 15
Dark count rate (cps) 10 100
Minimal jitter (ps) 25 35

System type Closed cycle ; LHe dipstick
System
Efficiency — 0.71.3um
e 131.6um
Temporal spectial  LSSPD 598 sbracs I S s

resciution Bandwidth
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ADDITIONAL INFORMATION ON
SSPD SYSTEMS
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Number .
u(;?tn g’OL of OUtptl;,t Zlgnal Control Features
P channaels P
Non- 1-2 (oo ns L'chlseg]-dl_r oviex S
modular - duration: (\(/;a_ g Iadwgw creen
> 150 mvV rivers included)
(positive/nega Local and remote
tive) (via LAN; special Touchscregn .
Or software f(’)r PC an (optional); build-in
Modular 1-16 ~1V . Raspberry Pi
smartphone is S
(positive/nega included) hardware; build-in
tive) counter
L s (531051 o1y (515 L 0590 Ol pupnd g sl
Svstem t Dimentions Weiaht (K Req.llj.'md
ystem type (LXWxH in mm) eight (Kg) auxiliary
equipment
400x400x700 (standard
Closed-cycle cryostat model) 15 (cryostat)
cryostat whit Turbopump
compressor 610%390x450(110/220 V air 75 (compressor)
cooled compressor)
Dipstick ©30(or B45) x1200 3 Vacuum
pump
Detector module 80x40x40 0.2 Cryostat
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CONTROL ELECTRONICS
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HOT ELECTRON BOLOMETERS
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HEB sws
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Type 1 la 1b
Frequency range (THz) 0.3-3-optimal frequency range (3 dB flatness) 0.1-6{ull frequency range
Upper level of dynamic range (uW at3 dB o
compression point) .
Noise equivalent power (NEP), W/Hz'? 5-7-10-14 3-5-10-13 5-8:10-13
Responsivity of bolometer, (V/W) - - _
Intrinsic characteristic of the HEB L0000 K00 Z00)
Response time (nm) ~1 ~0.1 ~0.05
Sensitive Material MoRe NbN
Bandwidth of HEMT amplifier (MHz) 0.01-200 1-3500 1-8000
Maximum power handling capacity 50 pW

Hybrid antenna

Lens configuration

(912 mm silicon hyperhemispherical lens and
logarithmic periodic spiral antenna)

Input beam Max diameter (mm) 10
Beam pattern F/3 to F/ee (collimated)
Type 2 2a
Frequency range (THz) 1-12 (40)
Upper level of dynamic range (uW at3 dB 50
compression point)
Noise equivalent power (NEP), W/Hz!”? 1-2:10-11 6-8-10-11
Responsivity of bolometer, (V/W) ~300 ~100
Intrinsic characteristic of the HEB
Response time (nm) ~1 ~0.1
Sensitive Material MoRe NbN
Bandwidth of HEMT amplifier (MHz) 0.01-200 1-3500
Maximum power handling capacity 10 mW
Silicon lens

Lens configuration (912mm or G4mm silicon

hyperhemispherical)
Input beam Max diameter (mm) 10 (3)
Beam pattern F/3 to F/o (collimated)
Type 3 3a
Frequency range (THz) 25-100
Upper level of dynamic range (uW at3 dB 2
compression point)
Noise equivalent power (NEP), W/Hz!”? 121012 4-5-1012
Respansivityof balometor, (/W)
Response time (nm) ~1 ~0.1
Sensitive Material MoRe NbN
Bandwidth of HEMT amplifier (MHz) 0.1-200 1-3500
Maximum power handling capacity 1 mW

G ermanium or zinc selenide lens

Lens configuration (912mm ger manium
hyperhemispherical)
Input beam Max diameter (mm) 10

Beam pattern

F/3 to F/ (collimated)
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CUSTOM DESIGN SYSTEMS
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ID Description Optical input Option
Dipsticks
DC Th P
Details Temperature Internal O Outer O Optical input RF cable DC wiring ermo ressure
connector | meter gauge
C to 2 to2
q i 24 mm 30 mm fiber up to o optional i +
insert-30 | [ ow temperature is reached channels channels
by pumping out the helium 17K a
Cryogen vapors . up to 4 up to . "
insert-50 o S mm Homm iber channels channels Cptiol *
Cryogen-free cryostats
Chamb DC Thy
Details Temperature Internal O uAE °r Optical input RF cable DC wiring ermo
height connector | meter
Cryostat is equipped with s T d
Cryogen- sy A = nd . channels per channels per
> radiation shields (I** and 2 fiber + + g
free-fiber flange,up to 6 | flange, up to 6
cryo stages) 5
0.1 W @4 K flange flange
Tmin 23K 90 mm 55 mm
. . . windo up to 4
Cryogen- | clod plate is nn:._Eumn with a W O18mmupto | channels per
free- rectanqular grid of tapped o] 6 ch. 1 flange, up to 6 + + +
window holes (M3 on a 10mm grid) P channets 86, up
ng flange
Cryogen- Standard GM cryocoller
free-fiber- equipped with additional 0l _-w<<®:m 50 mm 50 mm fiber D DIl + + +
q Tmin 0.8K channels channels
1K sorption stage
LHe cryostats
Chamb DC DC Th
Details Temperature Internal O u.E er Optical input RF cable - ermo
height wiring connector meter
LH tatis equipped windo
LHe- . € cryostatis equippe w O 18mm up to up to 2
. with 80K and 150K vapor q 0 i +
window N A openi 2 channels channels
cooled radiation shields
n
42K 120mm | 80omm £
Old plate is equipped with
LHe-fiber | a rectangular grid of tapped fiber ”vhmn_ ”u w N_ + + +
holes (M3 on a 10mm grid) channels channels
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