Superconducting Nanowire . o
Single-Photon Detector Universitat

Zurich™

Qiang Wang, Xiaofu Zhang, Kevin Inderbitzin, Andreas Schilling
Prof. A. Schilling Group, Physik-Institut, UZH

Superconductors Optical NbN SNSPD
T S e W= perd Q.0 ,.Cryo;o;lle(r
il e 1550 nm PC i
/ . : .
:59:9 o Oscilloscope M Kw :
gors — & \ rlf-Tld_c-l
008 pEsy
: ( ) - Photon counter DC
2025 | | Voltage
iO".Q;
% 004’00 40 &Au %0 %0
7ero resistance Zero magnetic field
(Critical temperature, Tc) (Meissner effect)

i
i
i
x
i
x
i
|
b
i
l
:
‘.

25 0 25 50 75
Time (ns)
SNSPD SEM image Signal pulse

C@ @913  K.A. Miiller, @5 (1987) X-ray Nb SNSPD

Leiden Univ. IBM and Zurich Univ. »

1911, Low Tc Superc. 1986, High Tc Superc. BiasTee ‘AP AP
H>—>- Oscilloscope
SNSPD il —
(Superconducting Nanowire Single-Photon Detector) Source @)
: :
Superconducting meandering nanowires Cryostat window
~100 nm wide, 4 nm thick, T < 5K 100 pm thick Kapton
] um thick

Aluminium filter

o Superconducor Single photon detection:

- 90% Quantum efficiency o :
—— - High speed £ 100| 1000}
’i - Broad wavelength range s | O,
_ Optical S e g™
NN Cavity ST o O e !
| s Applications: 2 | 3 01
| = - Quantum communication o o0
- Spectroscopy of = |
quantum emitters Z 0ol
Time (ns) E
WORKING PRINCIPLE Amplitude: H
Energy resolution =
E /&/ Detection process: Internal efficiency : 3
( \ > (iﬂ - Zero resistance 100% @ high bias currents
| E ‘ | E - photon abs.orp_tion. Sensitivity: I (mA)
. | =& - current redistribution Single photon detection (X-ray photon flux)
| and heating
| -resistive area
(i) _ Cooling down X. Zhang, Q. Wang, A. Schilling, AIP Advances 6 (11), 115104

- Zero resistance K. Inderbitzin, et al., Appl. Phys. Lett. 101 (2012), 162601




