2020

FAAEAE 9% o] EF
DelwiA, D=2, DAZE, DIaA, 2)

o] M

ot
= o,
-
el
=2
u)
&
ra
-

Yy

1) Agtieta A7 A8 -3 ASRI/ISRC (xdicho@snu.ac.kr)

2) ATkl 25

A Study on Ion Shuttling Process in Ion Traps for Quantum Information Processing

1)Minjae Lee, 1)Junho Cheong, 1)Changhyun Jung, 1)Yunjae Park, 2)Tachyun Kim, 1)Dong-il Chox*

1) Department of Electrical and Computer Engineering, Seoul National University, ASRI/ISRC (*dicho@snu.ac.kr)
2) Department of Computer Science and Engineering, Seoul National University, ASRI/ICT

Q

a

)=

=

E AR AP 73S A7 ol HEY Vel AdZEAE AN 9 d9s fste] A 32709 DC

REEE L EEEDE R

R

Aoz x4 7Fsd A
Rl A

Q.0
=
53¢ 59

B =go o] eEA|N tfit

AT AE 24 F 9 A gAE-old 2 ¥Ey] (DAC) Al2=8gls 2 /sl

AEE AEHoIAoR &5, AFH A3t AlEE DACE 538 ol 2EH U A5 7FeiAlE DC AtE Ao MstAA o
MEYAZI A4 AZsE A AE 2 32408 DACE S8 A4 9 o]0 HEE AdE Wasle] o]&9 A7y o]Fo] 7}
on FF UFE FAFEAL Alad T 289 Ao s|vdr)

NLERE tiw FAJuAY A2Y FH FUR FAF F 2
A, 2R 0|29 PAHE W AIAE olg3tel PAYRE A3

[}
= o] itk B o RERS B P 2 ANL M, BF
{

RIS A

P

A7) xRS ez sk Vles Jidstal, 8719 DAC s
FPGAE &3l Alojsto] PColl A MEY & sk AlEdl 54 DC d

S50 hEE A% BAG 28T F YRS A

o2&

S L microelectromechanical
systems(MEMS) 713k 3 o] 2E3 2 2 uZ3(UHV) dH7} o] 85
AeHbl i o] 2E M-S oF 1x10-11 Torre] 23 7ol A=
F 1NE 24319 oJHE(Yb) o]&& X3 5, 30719 A=9] Ats

S olTATIE MEY 7IES TEst
Atk B Ao e o] &g ¥33 A] ALE-5}= potential well®] FAFS
o] 9] o] ZEd mE} 2um AR F 40074 AXAA A 5
AEE 3tal, o]& we} o] 2] X3 A& AXH o]FA7| 1A it

MATLABO. 2 #AJ5}0] qlelo] oA Hi Xl 5 P4
g Qe AY AEE ANt ol EA YR A5l 9
ok AY HNE ggo] 7}se DAC A" TFd&
DACS734(Texas Instruments) 3 8/1& &
gzl o DACS34 HE2 USBE PCY 2% Arty-7
Xilinx) FPGA HES &3 2 d=o] E¥sjof sk dske ¢

RN F85 FAlo WA Atk DACS o] 2Ef UF A

L o

)
ol
1
o wo
ol

(L)
r® o 2 ox

A

o
1o
o
Jo

(o3

o,

15

Uy
O

3

Ay 2
Sl DC 82k, ol& £ A A§5E RF 471902 A% A%Y @
3 w7) hah 209 LCREE A4 A2€eh 94 A2 DAC A2
99 Bol 052510 A AEE WAste] 29 o 4ym SR o] 28

200um FEAI71E Aol AFsaark

0360



2020

potential at x=0, 2 = zMin

004
“600 200 20 ) 200
yaxis, um

Fig. 2 o] 20um °|& A ¥XuAd Fx 83 9 1]
5117%3](7811m) ol =% Z+ A A W3

o7 o2& AEY AY|E APANE vt £

T8 YA qm A0z 24 7ee A AES ﬁl*&é}oq Coﬂ ZW
a1910H, 0|2 FPGAES %3] DAC ¢&ats

E U9 DC A9 Ae FAlo W7 7}%5& *lé%ﬂ% vo}w}.

T3k AlAkEl DC A% AES A2k DAC S

o AT A5 48 AFsto] o]2o] HgH oz FAT o)F 7hs

—Orﬂ‘
—“-
S,

0 m
HU
A\
=
&
=
A_

ACKNOWLEDGMENT

B odie A gt 2 AR gy Eg e teHCTA
SAA LAY AFARZ 35S (TTP-2020-2015-0-00385)

A

[1] D. Cho, et al., “A review of silicon microfabricated ion traps for
quantum information processing,” Micro and Nano Systems Letters,
vol. 3, no. 2, 2015.

[2] C. Monroe, & J. Kim, “Scaling the ion trap quantum processor,”
Science, vol. 339, no. 6124, pp. 1164-1169, 2013

[3] G. Huber, et al., “Transport of ions in a segmented linear Paul trap
in printed—circuit-hoard technology,” New Journal of Physics, vol.
10, pp. 013004, Jan. 2007.

[4] Y. Park, et al., “Design Method of DC Voltages for Position Control
of Trapped Ions,” The 31th ICROS Annual Conference, pp. 10-11,
Seoul, Mar. 10-11, 2016.

[5] S. Hong, et al., “Experimental Methods for Trapping Ions Using
Microfabricated Surface Ion Traps,” Journal of visualized
experiments, vol. 126, pp. 56060. Aug. 2017

0361





