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QKD satellites
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The satellite QKD vision
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•  Distribute	single-use	symmetric	
encryp5on	keys	to	two	loca5ons.	

•  Symmetric	encryp5on	“secure	
forever”.	

•  Evesdropper	detec5on	to	
determine	privacy.	

•  Enables	tests	of	fundamental	
physics.	



Requirements for satellite QKD

• QKD	photon	source,	preferably		
on	the	satellite	

•  Low	loss	op5cal	links	

•  Trusted	satellite	node	

• CubeSat	compa5ble?	
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Oi,	D.	K.	L.	et	al.	(2016).	Nanosatellites	for	quantum	science	and	technology.		



CQT development programme

Past	
•  Correlated	photons	
•  SPEQS-CS	missions	

Current	
•  Entangled	photons	
•  SpooQy-1	mission	

Next	
•  Lots	of	entangled	photons	
•  SpooQy-2	mission	

Future	
•  Add	op5cal	links	and	5me	tags	
•  Space	to	ground/inter-satellite	QKD	
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Progress to space-based QKD
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Correlated photon source (SPEQS-CS)
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SPEQS	–	CS	specs	
•  1/3U		
•  <	300g	
•  <	2W	
	
Key	challenges	
•  Miniaturisa5on	and	robustness	
•  Op5cal	alignment	
•  GM-APD	

•  Radia5on	effects	
•  Temperature	stability	
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Galassia GomX-2 

Correlated source pathfinder missions 



Explosion!
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Progress to space-based QKD

Past	
•  Correlated	photons	
•  SPEQS-CS	missions	

Current	
•  Entangled	photons	
•  SpooQy-1	mission	

Next	
•  Lots	of	entangled	photons	
•  SpooQy-2	mission	

Future	
•  Add	op5cal	links	
•  Space	to	ground/inter-satellite	QKD	
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CQT SpooQySat demonstraGon programme
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GomX	pla)orm	-		
capability-driven	missions	
	
SpooQy-1		
First	entangled	source	on	a	
CubeSat.		
Launch	2018	
	
SpooQy-2		
High	brightness	entangled		
photon	source.		
Launch	2020	

•  UHF	radio	link	
•  Body	solar	panels	
•  No	poin5ng	

•  Components	
•  Training	
•  Assistance	



Progress to space-based QKD

Past	
•  Correlated	photons	
•  SPEQS-CS	missions	

Current	
•  Entangled	photons	
•  SpooQy-1	mission	

Next	
•  Lots	of	entangled	photons	
•  SpooQy-2	mission	

Future	
• Add	op<cal	links	
•  Space	to	ground/inter-satellite	QKD	
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UNSW:Canberra-led Inter-satellite QKD study

•  Separates into 2 x 6U CubeSats in orbit. 
•  QKD performed between the two at 

varying separations. 

•  Launched as one 12U CubeSat 
(30x20x20cm). 

EPS and Battery 

OBC/OBDH UHF 

Intersatellite Link 

ADCS (STR, RWs) 

S-Band ant. 

Payload and Beacon 

GPS 

S-Band 



SpooQyLabs seeks engineers!

•  Join	our	team	in	Singapore!	
• Mechanical/thermal/electrical	aerospace	
engineers	sought	

•  SpooQySats	tech	demos	
•  Satellites	with	op5cal	links	
• Other	plaeorms	

•  Drones	
•  Ships	
•  Airships	
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•  Asian	Tiger	economy	
•  City	in	a	garden	
•  English	Speaking	
•  Hub	for	South	East	Asian	des5na5ons	
	



More info in the registraGon pack
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