2002(6) 407
430071
20
T = 300K
*Rb V=272 m/s T=1pK
V=1.9 cm/s T=1nK  V=0.6 mm/s
“ " T
< ImK “
’ (D
(2)de
Broglie 3)
Doppler
“
1911 1938  “He
1972  °“He 20 80 o
1995 JILA
mK NIST
pK ¥Rb BEC 1996
nK 1995 (MIT) 1995 NIST
- (
BEC) “ " 1999
Nobel
BEC
Boltzmann
* 2002 10 11

© 1994-2010 China Academic Journal Electronic Publishing House. All rights reserved.

http://www.cnki.net



408

2002

1
NIST JILA
JPL MIT
NPL
SCOAP
CNRS
NTT
1.1
nK
Cs BEC
BEC $Rb #Na Li 'H He
5Rb K Na Li BEC
He
Sy
CO,

Georgia Chapman

8Rb BECM
Hinsch P
BEC MIT BEC
Feshbach
Feshbach
8Rb BEC
Rb BEC Rb
Rb Rb K BEC
Pauli
6L1 4OK
Cooper
Li, Na, K, Rb, Cs, BECHE
ND,
Cr CaH
1.2 BEC
BEC BEC

BEC



6 409

1999
BEC MIT
BEC BEC
BEC
BEC BEC
BEC
Gross-Pitaevski-
i-Bogoliubov
BEC ‘He-‘He
BEC BEC BEC
BEC BEC
BEC BEC BEC
BEC
BEC BEC
BEC
Feshbach BEC
BEC BEC
BEC
BEC
BEC
He Ludwig-Maximilians
1938
Einstein BEC 60
1995 BEC 2000
BEC He He 1.3

BEC



L, Sr* Yb" In"

410 2002
1
BEC
BEC
BEC B3
100nm
X- EUV
BEC
(SPM)
- n 1.5 ( )
BEC
Rb Cs H
1.4
BEC
4
107 1018
Rb Ca CH, H Hg"
BEC



411

GPS
Galileo

1.6

NMR

[6]

[71

1995

2.1

10 15

)y 46

Li Na K Rb Cs H He BEC Cs BEC

GLONASS
NMR
NIST
CQED
BEC
12 (

7

1990
°Li Bl 1991

1998
7 Rb o)

BEC

2.2

[8]

2002

Li

1996

“973”

[



412

2002

1 Barrett M D, Sauer J A, Chapman M S. All- optical formaion
of an atomic Bose-Einstein condensate.Phys.Rev.Lett.,
2001, 87(1):010404-1—4.

2 Hinsel W, Hommelhoff P, Hénsch T W, et al. J. Bose—
Einstein condensation on a microelectronic chip. Nature,
2001,413: 498—501.

3 Zoller P.Making it with molecules.Nature,2002,417:493—

494.
4 , . . , 1993,
10(2): 97—102 10(3): 193—199.

5 Deng LHagley E W,Wen J.et al.Four-wave mixing with

matter waves. Nature,1999,398:218220.

2001, 21(2): 183—215.

7 Daxiu Wei et al. Experimental realization of seven
qubit universal controlled-Not and controlled square—
root Not gates.Quant—ph,2001,0109002.

8 Southwell K. Ultracold Matter. Nature, 2002,416:205.

9 Lin Z, Shimizu K, Zhan M S, et al. Laser cooling
and trap—ping of Li. Japan J. Appl. Phys., 1991, 30
(7B):L1 324— L1 326.

10 . Rb

2000,20(6): 862—864.

11 Wu Y,Yang X, Xiao Y.Analytical method for yrast line

states in interacting Bose—Einstein condensates.Phys.

Rev. Lett., 2001,86(11): 2 200—2 203.

Physics of Cold Atoms

Zhan Mingsheng

(State Key Laboratory of Magnetic Resonance and Atomic and Molecular Physics,

Wuhan Institute of Physics and Mathematics, CAS, 430071 Wuhan)

About 20 years ago, we studied physics to obtain cold atoms. But now ultra cold atoms have become a re-

search laboratory for new physics. Ultra low temperature physics, ultra low density condensed matter physics, ultra

low energy collision physics, nonlinear and quantum atoms optics, quantum information processing, precise spec-

troscopy and quantum frequency standards, all converge at the cold atoms. This article reviews the progress in the

above fields, analyses the development trend in and out of the CAS, and suggests proposals to conduct related re-

searches inside the CAS.

" 1996—2002 Blackett

Fellow

110 10 11

1961 8 1988 8
3 1995 “
1997 EPSRC Senior



