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Fig. 1.

Hamiltonian as a function of the applied electric field.

Eigenenergies of the CO(!$1) monomer
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Fig. 2. (color online) The elastic cross sections of CO

(n =1, m; = 0) state as a function of collision energy

with an applied electric field.
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Fig. 3. (color online) The inelastic cross sections of
CO (n =1, m; = 0) state as a function of collision

energy with an applied electric field.
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Fig. 4. (color online) The inelastic cross sections of
CO (n =1, m;j = 0) state as a function of the applied

electric field with different collision energies.

Bl 545 T 78 Bk DY M A3 B, Mg-CO
lf 4 A 2% 5 A R TR R S s B T ) L 2R B AR R
ARt F. v DU 2, 7ERREE AE LA K 3 1)
TEOL N HEER PEFXBOR, K Z AT A1 iz g
/INTF 50 kVeem L AL E, 5 4 B A XS,
A7 >150 kV-em ™ I, G IEARBE AN L
FRIAR AT A B SR AR AL, SOt b TN VA H I

103402-3


http://wulixb.iphy.ac.cn
http://wulixb.iphy.ac.cn

¥ 12 ZF R Acta Phys. Sin.

Vol. 64, No. 10 (2015) 103402

M) STl — e 2SR A A T L B A 38 A T A K
PN N5 B 4 R, B RV Mg
JE RSV 2T CO 73 T ReAE LAZE AL

14 + ]
—=— fif4#HE = 10-3 cm—! ]
12 —o— fiff#EE = 10~ 4 cm~—! ]
N —A— FifA#EE = 105 cm ! ]
2 10 —v— Giff#RE = 105 cm !
&
5 8
ﬁ
& 6
#
= 4
2
0 1l T YYVVVVVVVY
0 50 100 150 200 250 300
E/kV-cm~!
El5 (MTIEMG) &K T CO (n =1, m; = 0)

2 S AR T R AR T L R B A 7 AR A
Fig. 5.

for elastic scattering and inelastic relaxation of CO

(color onmline) Ratio of the cross sections

(n = 1, mj = 0) state as a function of the applied

electric field with different collision energies.

4 % #®

AW T B &R Mg-CO (XIET) 4k
A B BE B 77 R, T TR AR A JE R
(107610 cm™) T, #ME3% 90300 kV-cm ™~ 78
B P, R A 2R ) 380 R A o Al R A T, BR T T
H, 37 FFOE i f ) Al FE 1 2% 3 1k A T 5 Sl e A T
FEER o, 25 R, F % Mg J5 1N %
HTA CO 37 0] REME LUBTR] S, §E 75 I8 B4 &)
SCES B O W A T 5E)E 2 F, W NH, CN, CaH
2 DA KAH A il P PR 3 o e o R R AT A 4%,
ATV — B TAE AR,

RPN

(1]

2]

(3]

(6]

7]

(8]

(10]

(11]

(12]

103402-4

Weinstein J D, deCarvalho R, Guillet T, Friedrich B,
Doyle J M 1998 Nature 395 148

van de Meerakker S Y T, Vanhaecke N, Meijer G 2006
Annu. Rev. Phys. Chem. 57 159

Tscherbul T V, Yu H G, Dalgarno A 2011 Phys. Rewv.
Lett. 106 073201

Modugno G, Ferrari G, Roati G, Brecha R J, Simoni A,
Inguscio M 2001 Sicence 294 1320

Tacconi M, Bodo E, Gianturco F A 2007 Phys. Rev. A
75 012708

Zuchowski P S, Hutson J M 2008 Phys. Rev. A 78
022701

Hummon M T, Tscherbul T V, Klos J, Lu H I, Tsikata
E, Campbell W C, Dalgarno A, Doyle J M 2011 Phys.
Rev. Lett. 106 053201

Magno W C, Filho R L C, Cruz F C 2003 Phys. Rev. A
67 043407

Malossi N, Damkjaer S, Hansen P L, Jacobsen L B,
Kindt L, Sauge S, Thomsen J W 2005 Phys. Rev. A
72 051403

Mehlstaubler T E, Moldenhauer K, Riedmann M, Re-
hbein N, Friebe J, Rasel E M, Ertmer W 2008 Phys.
Rev. A 77 021402

Blokland J H, Riedel J, Putzke S, Sartakov B G, Groe-
nenboom G C, Meijer G 2011 J. Chem. Phys. 135
114201

Han Y L, Li Z, Wang J H, Feng E Y, Huang W Y 2013
Acta Phys. Sin. 62 093101 (in Chinese) [#f £k, &K,
I, RURER, TERIE 2013 MFE 244 62 093101]
Standard Reference Database 1is available from
http://webbook. nist. gov/chemistry/

Muenter J S 1975 J. Mol. Spectrosc. 55 490

Feng EY, Yu C H, Sun C Y, Shao X, Huang W Y 2011
Phys. Rev. A 84 062711

Xu X T, Shao X, Yu C H, Sun C Y, Huang W Y, Feng
E Y 2011 Eur. J. Phys. D 65 383


http://wulixb.iphy.ac.cn
http://wulixb.iphy.ac.cn
http://dx.doi.org/10.1038/25949
http://dx.doi.org/10.1146/annurev.physchem.55.091602.094337
http://dx.doi.org/10.1146/annurev.physchem.55.091602.094337
http://dx.doi.org/10.1103/PhysRevLett.106.073201
http://dx.doi.org/10.1103/PhysRevLett.106.073201
http://dx.doi.org/10.1126/science.1066687
http://dx.doi.org/10.1103/PhysRevA.75.012708
http://dx.doi.org/10.1103/PhysRevA.75.012708
http://dx.doi.org/10.1103/PhysRevA.78.022701
http://dx.doi.org/10.1103/PhysRevA.78.022701
http://dx.doi.org/10.1103/PhysRevLett.106.053201
http://dx.doi.org/10.1103/PhysRevLett.106.053201
http://dx.doi.org/10.1103/PhysRevA.67.043407
http://dx.doi.org/10.1103/PhysRevA.67.043407
http://dx.doi.org/10.1103/PhysRevA.72.051403
http://dx.doi.org/10.1103/PhysRevA.72.051403
http://dx.doi.org/10.1103/PhysRevA.77.021402
http://dx.doi.org/10.1103/PhysRevA.77.021402
http://dx.doi.org/10.1063/1.3637037
http://dx.doi.org/10.1063/1.3637037
http://wulixb.iphy.ac.cn/CN/abstract/abstract53648.shtml
http://wulixb.iphy.ac.cn/CN/abstract/abstract53648.shtml
http://dx.doi.org/10.1016/0022-2852(75)90287-8
http://dx.doi.org/10.1103/PhysRevA.84.062711
http://dx.doi.org/10.1103/PhysRevA.84.062711
http://118.145.16.217/magsci/article/article?id=16764868

) 38 % 48 Acta Phys. Sin. Vol. 64, No. 10 (2015) 103402

Collision dynamic behaviors of CO(X'X") molecule with
Mg atom in cold and ultracold temperatures”

Han Yu-Long"? Zhang Kan? Feng Er-Yin"" Huang Wu-Ying"

1) (College of Physics and Electronics Information, Anhui Normal University, Wuhu 241000, China)
2) (Mechanical and Electrical College, Anhui Polytechnic University, Wuhu 241003, China)

( Received 9 September 2014; revised manuscript received 3 January 2015 )

Abstract
Sympathetic cooling is one of the most promising techniques for producing ultracold molecules from precooled
molecules. The previous work has shown that it is inadequate to use the ultracold alkali-metal atoms as coolant for
sympathetic cooling. Whether the ultracold alkali-earth-metal atoms can be used as coolant deserves to be investigated.
In this paper, the cold collision dynamic behaviors for Mg atom and CO molecule are investigated by quantum scattering
calculations. The influences of electric field on the elastic and inelastic collision cross sections of low field seeking state
within cold and ultracold temperature are explored. The results show that sympathetic cooling CO molecule with

ultracold Mg atom might be difficult to perform.

Keywords: Mg-CO complex, cold collision, sympathetic cooling
PACS: 34.50.—s, 34.50.Cx, 31.15.xv DOI: 10.7498/aps.64.103402
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