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Effective splitting of a trapped atomic wave packet
in the motional ground state
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Abstract We briefly review the history and current progress in atom interferometry and atom optics. A de-
scriptive summary of various types of interferometers is followed by a simple account of a new type of beamsplitter
for trapped atoms based on the theoretical idea recently published in Physical Review Letters by a group including
ourselves. We show that a trapped atomic wave packet in the motional ground state can be coherently split into two
paths effectively with two independent translating traps.

Keywords atom interferometry atom optics quantum double well potential

1924 de Broglie

20 70
. 1927 Davisson
Germer Thompson
. * 10404015
de Broglie 2006 10 28
- 1930 Estermann Stern ¥ . Email meizhang@ mail. tsinghua. edu. cn

36 2007 2 http //www. wuli. ac. cn - 9



2
how me

me’ =>hw.
2
Perot Michelson — Morley
— Zehnder
Ramsey
GPS
3
4

. 92.

Bragg

Fabry -
Mach

http //www.

2001
2005

Stark

wuli. ac. cn

Mach — Zehnder

12 13

87 Rb

Hansch

78

Stark



50% —50%

Mach — Zehnder

\
" \ —_— M N —_— .}\
/ - .
(@)

2006 97 070403
Lett.

Phys. Rev.

1 b

.

.

36 2007 2

d
v
L
2
v Y
20, 2 I B F A
1/hw.
b gy
0, 1
F A
v
E, ‘e TR
’ —_—

http //www. wuli. ac.

cn



6 Hansel W et al. Phys. Rev. Lett. 2001 86 608

7 Schmiedmayer J. Phys. Rev. A 1995 52 RI13 Burke J P
Jr Greene C H Esry B D. Phys. Rev. A 1996 54 3225

8 Hinds E A Vale CJ Boshier M G. Phys. Rev. Lett. 2001
86 1462

9 Kuppens S et al. Phys. Rev. A 1998 58 3068

10 Houde O et al. Phys. Rev. Lett. 2000 85 5543 Gaaloul
N et al. quant — ph/0601137

11 Kruger P et al. Phys. Rev. Lett. 2003 91 233201

12 Hansel W et al. Phys. Rev. A 2001 64 063607

13 Andersson E et al. Phys. Rev. Lett. 2002 88 100401

14 Zhang M Zhang P Chapman M S et al. Phys. Rev. Lett.
2006 97 070403

1 Berman P R. Atom interferometry. New York Academic
1997

2 Ramsey N F. Rev. Mod. Phys. 1990 62 541
Keith D et al. Phys. Rev. Lett. 1988 61 1580

4 Gould P L et al. Phys. Rev. Lett. 1986 56 827 Borde C
J. Phys. Lett. A 1989 140 10 Kasevich M Chu S. Phys.
Rev. Lett. 1991 67 181 Sterr U et al. Appl. Phys. B
1992 54 341

5 Folman R et al. Advances in Atomic Molecular and Optical
Physics 2002 48 263

900800800 S00S00SO0S00SO0S00SO0S0ICSO0S00S00S0CS00S00S00S00S00S00S00S00SCOS00S00S00SC0SO0S00S00S00S00S00S00S00S00S00SO0S00S00S0CSO0SO0S00S

. .
5 5
. .
. .
; o
*
3 7] ”
¢ 2
. .
4 Nature 4 v .8
. ] “ » 2
. -
g S
. .
g :
. v v .
. .
¢ :
. ¥ .
3
° g
. « " .
v
* *
5 o
* *
: ’
* *
. Y
. “ ” 2 “ ” 2 b
. Y ' .
. . 2 v 102 4 . .
¢ Physics Web News 21 December 2006 ¢
. .
. .
g :
. .
:
5 5
¢ 3
5 o
* *
5
* *
: :
¢ . Luca Turin 1996 ¢
. . .
3 . Turin 8
s 2
. .
3
¢ Stoneham Turin s
. .
g :
. .
g S
. Stoneham .
° g
* *
. Phys. Rev. Lett. c
* *
. Physics Web News 22 December 2006
2&'40(00',( [SISE JeIsk 2 * L JSISE SR JSIeR JeISR JSISR JieR JSIeR 2 L JeISk JSEeR JeIeR JeIeR JSIeR ISR JSIeR Jeiek JeIek JeIek JSIeR JISR JSISR JeieR Jeiek JSIeR JSIsk 2 * L JSISE JeieR SSIeR JSISR ISR JieR JSieR 2 * * *cCe
94.

http //www. wuli. ac. cn



