
0
 

w
 

m
 

a, 

c), 
ce a, 
8 
c) 

v3 

e; 
u
 n s

j 
0
 

b-13 
s

j 
.
d

 

3 0
 

n
 

e; 
4

 



Team Technology Areas 

- M. Juncosa 

Australian National Univers 

SA Dryden 

- G Milburn 
- R. Clark 

Deep Space 
Communica fion Complex 
(as testbed facilify) 



High Bandwidth, High quantum 
Efficiency Detector 

Deborah Jackson 
Jeff Stern 



Outline-- Detector onlv J 

QKD Detector Development Program 
- Performance objectives 
- Design approaches 

JPL Fabrication Capabilities 
- Microdevices Laboratory- NbN detector fabrication 
- Quantum Internet Testbed 

Programmatics 
- Development Schedule 
- Budget 

JPL Objective 
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Meander Architecture has Limited 
performance 

Small spacing of meander lines limits 
bandwidth 
Quantum efficiency limited by 
- Reflections off of surface 
- Ratio of spacing to meander widths 
- Non-uniformity of film width and thickness 



mprove Quantum Efficiency (QE) by Reducing 
Optical Losses 

Incoming NbN meander Metal reflector / film I film photon 
I 

Incoming J, I photon 

. ,  



High QE Waveguide Architecture 

- single mode vertical 

Single-mode fiber 

(produces line focus) 

PROS: 
Relaxes spacing requirement between meander lines. 
Design eases impedance matching requirements 

for approaching 100% quantum efficiency Potential 
CONS 
- Requires custom focusing optics 



Micro Devices Lab (MDL) 
Single photon detector fabrication requirements: 

0 

0 

0 

0 

SOA Class-10 clean room 
facility 

E-beam lithography with 4 nm 
resolution 

NbN and NbTiN 
superconducting material 
fabrication. 

Prototyping and design 
capability 

SEM image of a 80 nm wide Nb microbridge 



Custom Focusing Optics for Waveguide 
Detector 

e 

e 

X 20.000 pm/div 
2 2000.000 nm/div 

lmprove coupling with E-beam fabricated 
diffractive optical element 




