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What 
is 

Q-Cat?

• F o c u s e d  o n  R & D  f o r  q u a n t u m  s e n s i n g

• S p i n - o u t  c o m p a n i e s  a d d r e s s i n g  l a r g e  
m a r k e t s  u s i n g  s h a r e d  r e s o u r c e s

• S t r o n g  I P  p o r t f o l i o

• C o n t r a c t  w i t h  g o v e r n m e n t  &  m a j o r  
c o m p a n i e s

• S u c c e s s f u l  t r a c k - r e c o r d  o f  
p r o d u c t i z a t i o n  ( Q D M )



Quantum 1.0

• B r e a k t h r o u g h s  o f  2 0 t h  c e n t u r y  p h y s i c s

• F o c u s  o n  g r o u p s  o f  p a r t i c l e s

• D e v i c e s  t h a t  r e l y  o n  q u a n t u m  e f f e c t s

• B e g i n n i n g  o f  t h e  ” m o d e r n  i n f o r m a t i o n  a g e ”

MRIGPS Computer Chips



Quantum 2.0

• U n d e r s t a n d i n g  o f  i n d i v i d u a l  p a r t i c l e s ,  r a t h e r  
t h a n  b e h a v i o r  o f  e n a b l e s  

• M a n i p u l a t i o n  o f  q u a n t u m  s t a t e s / q u b i t  c o n t r o l

• C o m p u t e  f a s t e r  &  m o r e  a c c u r a t e l y  b y  e x p l o i t i n g  
s u p e r p o s i t i o n  &  e n t a n g l e m e n t

Quantum Computer Quantum Internet



Quantum 2.0:  Sensor Technology 

• M e a s u r e  a n d  i m a g e  a t  t h e  s i n g l e  -  a t o m  l e v e l

• E x t r e m e  s e n s i t i v i t y  t o  p h y s i c a l  p h e n o m e n o n

• g r a v i t y ,  e l e c t r o m a g n e t i c  f i e l d s ,  t e m p e r a t u r e

• M a t e r i a l s  t h a t  c a n  b e  u s e d  a s  s e n s o r s

• V a r i o u s  a r c h i t e c t u r e s ,  v a r i o u s  a p p l i c a t i o n s  



• L a b  g r o w n  d i a m o n d

• V a r i o u s  q u a n t u m  d e f e c t s  i n  c r y s t a l

• E m i t  l i g h t  c a r r y i n g  i m p o r t a n t  
i n f o r m a t i o n  a b o u t  a  l o c a l  
e n v i r o n m e n t

• R o o m  t e m p e r a t u r e  o p e r a t i o n

• R o b u s t

Quantum Sensor Example:  Diamond

Quantum grade diamond 
from Element Six



Current Technology: QDM

Q u a n t u m  D i a m o n d  
M i c r o s c o p e  ( Q D M )  

b y  Q u a n t u m  C a t a l y z e r

• R o b u s t  e a s y  t o  u s e  t o o l  f o r  
m a g n e t i c  i m a g i n g  

• V a r i o u s  u s e  c a s e s  r a n g i n g  f r o m  
h e a l t h  t o  r u g g e d  e n v i r o n m e n t s

• M i c r o n - s c a l e  r e s o l u t i o n

• M i l l i m e t e r  f i e l d - o f - v i e w



QDM: Transformative Research Tool

Earth & Planetary Science

QDM Image of Ancient RockScience magazine

4 billion year old feature



Current Diamond Applications

M a g n e t i c  i m a g i n g  o f  
h i g h - v a l u e  o b j e c t s F a i l u r e  a n a l y s i s  f o r  

e l e c t r o n i c  s y s t e m s

S e n s i n g  i n  r u g g e d  
e n v i r o n m e n t s

M a t e r i a l s  c h a r a c t e r i z a t i o n



• O p t i c a l l y  p u m p e d  
m a g n e t o m e t e r s  ( a t o m i c  v a p o r )  

• U s e  l a s e r s  t o  p r e p a r e  a  g a s  o f  
a t o m s  i n  a  q u a n t u m  s t a t e  t o  
m e a s u r e  m a g n e t i c  f i e l d s  

• A c c u r a t e ,  d o e s  n o t  n e e d  
c a l i b r a t i o n

• S e n s i t i v e

• R o o m  t e m p e r a t u r e

• C o m p a c t

Quantum Sensor Example:  OPM

OPMs have three main 
components: (1) a laser, (2) a 
glass vapor cell containing 

‘sensing’ atoms in a gaseous 
state, and (3) a 
photodetector



Current OPM Applications

Magnetoencephalography (MEG) 
measurements

G r o u n d  s u r v e y i n g  
a n d  m o n i t o r i n g



Long Term Technologies 

MRI

GPS

MRI with single cell resolution using quantum diamond 

Quantum Sensors for next-generation GPS/GPS denied environments 



How Can 
Quantum Sensors 

Help Business 
Now? 

• R o b u s t  r e s e a r c h  t o o l s  

• I n t e g r a t e  w i t h  c u r r e n t  
t e c h n o l o g i e s  a n d  
i n f r a s t r u c t u r e  

• E m b r a c e  s h o r t - t e r m  
v a l u e ,  p l a n  f o r  l o n g -  t e r m

First Industries of 
Impact

• M i l i t a r y / D e f e n s e

• A e r o s p a c e

• L i f e  S c i e n c e s / H e a l t h  
C a r e

• S e m i c o n d u c t o r s

• A u t o m o t i v e

• O i l  &  G a s



What 
is 

Needed?

• R e d u c t i o n  o f  s i z e ,  w e i g h t ,  &  p o w e r

• R e s e a r c h  p r o g r a m s  t o  e x p l o r e  f u r t h e r  
a p p l i c a t i o n s  o f  q u a n t u m  s e n s o r s

• D i s c o v e r i e s  o f  n e w  c a p a b i l i t i e s  b e y o n d  
w h a t  c u r r e n t l y  e x i s t s

• F u n d i n g  f o r  f u r t h e r  d e v e l o p m e n t  



THANK YOU!
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