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Trapped lons for Quantum Computing

&
‘
b .‘o and Atomic Clocks

P PRESENTED BY:

5\ sove— ‘ ! s
K e . . Dr. Daniel Stick, dlstick@sandia.gov

? Sandia National Labs, Photonic Microsystems Technology (Org 5225)
|

..ﬁ

oo

"\: N

N -;l vl' ..

= 4 R .

—2e S5 &
= = ? » @

- o9 - o . :
= L @

p- o '

B .
e ®

Sandia Natior al
operated I d Ei o \
LLC, a _.\:51“ T -..,. '-'...': THE U YELRAI TS 017
U Deg tional Nuclear @ s | e T X ILLINOIS PURDUE TEXAS
¢ Nﬂ.timal - A SIS IR

Lahoratories THE UMIVERSITY OF
NEW MEXICC

1




| TECHNOLOGY DEPARTMENT

/‘

e Fabricating traps for quantum computing since 2005 ;’:P designand  Trap packaging
. ens abrication Ray Haltli
History < J Leverége MESAt and pac-kagmg facilities Matthew Blain Drew Hollowell
e Trapping experiments since 2009 Ed Heller Anathea Ortega
e >12 collaborations, >20 different designs Corrie Herrmann  Tipp Jennings
Becky Loviza
. : : : John Rembetski GST protocols
e Calcium and Ytterbium ion trappin ) P
_ ) e pF.) & : Paul Resnick Robin Blume-Kohout
Experimental < e High fidelity single and two qubit gate operations MESA team Kenneth Rudinger
capabilities e Room temperature and cryogenic operation Trap design and Eric Nielsen
e Custom electronic control system for qubit manipulation experimental work
Theory Support
Peter Maunz .
. ! ! ! . . . Brandon Ruzic
* Primarily AMO experimentalists, computer scientists, & Craig Hogle Kevin Young
fabrication/packaging engineers in department [25 people &aer;i'ssla“::i:le Setso Metodi
Personnel < total] Dan Stick
e Strong collaborations with electrical engineers, QC Christopher Yale
theorists, & AMO theorists
RF Engineering
* lon traps, quantum computing, high voltage device Christopher Nordquist
. .. . : . Stefan Lepkowski
Keywords fabrication, atomic clocks, heterogeneous integration,

photonics
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o S C O U T Quantum Science TI CT O C Trapped Ion Clock using
Q Open User Testbed Technology On Chip
Fiber array
/ to detectors
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/ e / 7777777 Top window
A Ytterbium qubit register ‘. ALMAAAAANN Spacer
lon trap / PIC substrate
with apertunes for vanaam candurtanis
/ v pvetabied LTTLP bood pad
Microfabricated Bulk non-evaporable
lon trap al, getter pump material
/ ‘.f Miniature ion pump
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| RESEARCH NEEDS

e Collaboration

opportunities
" Trap operation and 11 |8
characterization, e.g. 54800 504 2.6 220 Sy FESAA 110

material studies of
electric field noise

= Novel uses of ion traps

" [ncorporation of
enabling technologies

" Mass spectrometry

= QSCOUT algorithm
proposals

= Postdocs!

probability
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