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ABOUT YOURSELF2 Stephen Carr

Re s e a r c h  P h y s i c i s t

P r i n c i p a l  M e m b e r  o f  Te c h n i c a l  S t a f f

S a n d i a  N a t i o n a l  L a b o r a t o r i e s

M u l t i s c a l e  Fa b  S c i e n c e  &  Te c h  D e v  D e p t

U n i v e r s i t y  o f  N e w  M e x i c o

Re s e a r c h  A s s o c i a t e  P r o f e s s o r

C e n t e r  f o r  Q u a n t u m  I n f o r m a t i o n  a n d  C o n t r o l  ( C Q u I C )

D e p a r t m e n t  o f  P h y s i c s  a n d  A s t r o n o my

• C u r r e n t  A f f i l i a t i o n s :

• P r e v i o u s  A f f i l i a t i o n s : N a t i o n a l  I n s t i t u t e  o f  S t a n d a r d s  a n d  Te c h n o l o g y  ( N I S T )  /  Jo i n t  Q u a n t u m  I n s t i t u t e  ( J Q I )

D a r t m o u t h  C o l l e g e  ( P h D ) ,  L o s  A l a m o s  N a t i o n a l  L a b o r a t o r y  ( U n d e r g r a d u a t e  S u m m e r  Fe l l o w s h i p )

• C u r r e n t  P r o j e c t s :

• I A R PA  S u p e r C a b l e s :   D e v e l o p  e f f i c i e n t  d a t a  t r a n s m i s s i o n  b e t w e e n  c r y o g e n i c  e l e c t r i c a l  a n d  r o o m - t e m p  o p t i c a l  s i g n a l s .

• FA I R  D E A L  G r a n d  C h a l l e n g e  L D R D :   S c i e n c e  a n d  t e c h n o l o g y  o f  A t o m i c - P r e c i s i o n  A d v a n c e d  M a n u f a c t u r i n g .  

• B u i l d i n g  Wo r l d - F i r s t  L a s e r  Re f r i g e r a t e d  S e n s o r  L D R D :   L a s e r  c o o l i n g  o f  s o l i d s  t o  o p t i c a l l y  c o o l  a  f u n c t i o n a l  p a y l o a d .

• S e e d l i n g  A g i l e  I n n o v a t i o n  L D R D :   E x p e r i m e n t a l  D e m o n s t r a t i o n  o f  E l e c t r o m e c h a n i c a l  C o n v e r s i o n  o n  S i l i c o n
f o r  E n a b l i n g  D i s t r i b u t e d  Q u a n t u m  I n f o r m a t i o n

• Re s e a r c h  A r e a s  a n d  I n t e r e s t s : Q u a n t u m  I n f o r m a t i o n  
S c i e n c e  a n d  E n g i n e e r i n g

B e y o n d  M o o r e  D e v i c e s  
To w a r d  t h e  A t o m i c  L i m i t

C r y o g e n i c  P h y s i c s / H a r d w a r e  
f o r  C l a s s i c a l  a n d  Q u a n t u m  

S e n s i n g / D e t e c t i o n / Re a d o u t

P h y s i c s  o f  I n f o r m a t i o n H e t e r o g e n e o u s  I n t e g r a t i o n

Fo u n d a t i o n s  o f  Q u a n t u m  P h y s i c s

M i c r o / N a n o  
E l e c t r o O p t o M e c h a n i c a l  

S y s t e m s  ( M E O M S / N E O M S )  Q u a n t u m  T h e r m o d y n a m i c s



CURRENT WORK IN QUANTUM INFORMATION SCIENCES3

Quantum Infor mat ion  Sc ience

Trapped  Ions

S e l f - A s s e m b l e d  
Q u a n t u m  D o t s  

So l i d -S t a t e

E l e c t r o s t a t i c a l l y -
D e f i n e d  Q u a n t u m  
D o t s  a n d  D o n o r s

C r y o g e n i c  A m p l i f i c a t i o n  
a n d  Q u a n t u m  S t a t e  R e a d o u t

Quantum 
Transduc t ion

Hybr id  
Quantum 
Sys t ems• C o m p l e x  o p t i c s    

f o r  s t a t e - o f - t h e - a r t  
e x p e r i m e n t s .

• I n t e g r a t i o n  o f  
m u l t i p l e  
e x p e r i m e n t a l  
c a p a b i l i t i e s / a r e a s  
i n c l u d i n g :

• O p t i c s

• E l e c t r o n i c s

• L a s e r s

• C r y o g e n i c s

• M i c r o f a b r i c a t i o n
P h y s i c a l  R e v i e w  L e t t e r s

1 0 5 ,  0 3 7 4 0 1  ( 2 0 1 0 )

N a t u r e  S c i e n t i f i c  R e p o r t s ,  s u b m i t t e d  ( 2 0 1 9 )

I m p r o v i n g  t h e  R e a d o u t  o f  
S e m i c o n d u c t i n g  Q u b i t s

M a t t h e w  J o n  C u r r y

D i s s e r t a t i o n

D o c t o r  o f  P h i l o s o p h y  
i n  P h y s i c s  ( 2 0 1 9 )

U n i v e r s i t y  o f  N e w  M e x i c o

• Quantum Frequency Conversion

• Photonic to/from Phononic

• Heterogeneous Integration

• Semiconductor Spin

• Superconducting

• Trapped Ion

• Defect/Vacancy

• Topological

• MEMS/NEMS

P h y s i c a l  R e v i e w  B

7 4 ,  1 2 5 3 1 4  ( 2 0 0 6 )

S e e d l i n g  A g i l e  I n n o v a t i o n

S a n d i a  N a t i o n a l  L a b o r a t o r i e s

L D R D  ( 2 0 1 9 )



FUNDING SOURCES4

List funding sources of  current projects, if  applicable- especially joint work with Sandia, other NM 
Universities, or other Sandia Academic Alliance Universities (UT Austin, Georgia Tech, UIUC, or Purdue). 

• F u n d e d :

• P e n d i n g :

S e e d l i n g  A g i l e  I n n o v a t i o n  L D R D :   E x p e r i m e n t a l  D e m o n s t r a t i o n  o f  E l e c t r o m e c h a n i c a l  C o n v e r s i o n  o n  S i l i c o n
f o r  E n a b l i n g  D i s t r i b u t e d  Q u a n t u m  I n f o r m a t i o n

G o a l :   E x p e r i m e n t a l l y  d e m o n s t r a t e  e l e c t r o m e c h a n i c a l  t r a n s d u c t i o n ,  
f r o m  a  m i c r o w a v e  e l e c t r i c a l  s i g n a l  t o  a  m i c r o w a v e  a c o u s t i c  s i g n a l ,  
o n  a n d  i n t o  s i l i c o n  ( a  s t a n d a r d  m a t e r i a l  f o r  q u b i t s  a t  S a n d i a ) .

• D O E  A S C R  p r o p o s a l  f o r  Tr a n s p a r e n t  O p t i c a l  Q u a n t u m  N e t w o r k s  f o r  D i s t r i b u t e d  S c i e n c e

• S a n d i a  N a t i o n a l  S e c u r i t y  P r o g r a m s  L D R D  o n  m e t h o d s  t o  e n a b l e  d i s t r i b u t e d  q u a n t u m  i n f o r m a t i o n  s c i e n c e

• S a n d i a  G l o b a l  S e c u r i t y  L D R D  o n  n o v e l  m e t h o d s  f o r  t h e  d e t e c t i o n  o f  g a m m a - r a y  r a d i a t i o n

• S a n d i a  G l o b a l  S e c u r i t y  L D R D  o n  i m p r ov i n g  t h e  e f f i c i e n c y  a n d  d y n a m i c  r a n g e  o f  g a m m a - r a y  d e t e c t i o n



RESEARCH NEEDS5

Describe any gaps or new directions that would benefit from collaboration. 

• S u m m a r y  o f  Re c e n t  V i s i t s  t o  S a n d i a  A c a d e m i c  A l l i a n c e  U n i v e r s i t i e s :  

• P u r d u e  i n  D e c e m b e r  2 0 1 8 :   K e n  Pa t e l ,  M i k e  M a n f r a ,  Z u b i n  Ja c o b,  Yo n g  C h e n ,  N e i l  D i l l e y,  To n g c a n g  L i ,  

• G e o r g i a  Te c h  i n  Ja n u a r y  2 0 1 9 :   Re b e c c a  H o r t o n ,  Jo h n  C r e s s l e r ,  C o l i n  Pa r k e r ,  C h a n d r a  R a m a n

• U T- Au s t i n  i n  ?  2 0 ? ? :   C o n t e m p l a t e d  v i s i t  i n  J a n u a r y  2 0 1 9 ,  m a y  t r y  a g a i n  i n  t h e  n e a r  f u t u r e

• U I U C  i n  ?  2 0 ? ? :   N o t  y e t  a t t e m p t e d  b u t  o p e n  t o  t h e  i d e a

C h e n - L u n g  H u n g ,  M a h d i  H o s s e i n i  

Q u a n t u m  I n f o r m a t i o n  S c i e n c e  a n d  E n g i n e e r i n g

I n t e g r a t e d  M i c r o f a b r i c a t i o n  
o f  Q u a n t u m  D e v i c e s

Q u a n t u m  H a r d w a r e  
a n d  Tr a n s d u c t i o n

D i s t r i b u t e d  
Q u a n t u m  

I n f o r m a t i o n  
S c i e n c e

H y b r i d  
Q u a n t u m  
S y s t e m s

Q u a n t u m  
C o m mu n i c a t i o n

Q u a n t u m  
S e n s i n g


