29
2009

10

10 Spectrosco py

Vol 29, No 10, pp2610-2613

and Spectral Analysis October, 2009

Rb(7S5 5D)-H:, He

T E E B B K E F AR
, 830046
Rb(5S) Rb(5D) Rb(7S) . )
Rb(755D)-H,, He
H, He . 353~493 K
Rb( 75 5D)- H,, He Rb(7S)+ H,~ Rb(5D)+ Ha,,
s He R 78-
5D , 15,5D H, )
, 7S 5D 15 Rb
(78)  H» Rb(5D)
: 0562 3; 0562 4 DA DOL 10 3964/ j issn. 1006 0593( 2009) 10- 2610- 04
1
H, Rb(5S) Rb(5D)
, , I, 0,1,2, 3,4 Rb 5812, 5Py,
, L4 5Ps;n, 5D, 7S , Ry, Ry 5D 7S
, . r . Q . n(1)
[5 6]
. Rb(7S) Rb(5D) H,,
He . 5D 1S L 3
( 610 cm™!'), 0,
.
Rb(5D) + M SRb(7S) + M (1) 4
M H, He
Rb(5D)+ M~ Rb(7S) + M (2a)
Rb(7S)+ M~ Rb(5D) + M (2b) {;f'j:w
el V7
() (2 H,,
13
Rb(7S,5D) + H, ~ RbH+ H (3)
(3) (N (2 . Rb
(7S, 5D) H ) () (2 e
5Sir 0
Fig 1 Energy levels of Rb showing collisioanal
transfer and transition in this work
;2008 11-02, : 2009 0206
(10664003)
, 1983 *

e mail: shenyifan01@ xju. edu. cn



10 2611
dnflt(t) == (Is+ Raa+ Q3)ns(t)+ Rusna(t) (4) 3
Il o (ot Rt Quna(1)+ Ruams(1) () Rb(5S) Rb(5D) . H, He
2 6% 102~ 1 3x 10° Pa, 5D 5P3,( 776 nm)
n3(0) = n, ma(0) = 0, (4 (5) -
757 5P,5(728 nm) R 2
ns(t)  na(t) ) 373 K Ol
I3,/ = jrnhvnn}(t) de (6) = (0 79%0 20) x 10~ 6 cm?, oil2 ol =
(42 3+ 12 7) x 1071 em?, olif= (9 6E2 4) x 10718 em?,
% He He - 16 2
/€ = jﬂlh\ﬁ]nzx(t)dt (1) 0+ Op5= (6 11+ 1. 83) x 107 ° em
60 1
€
[4.7] 504 a
_ I5/& _ Cp Ay Iy + Oy + Oy (8) 40
]41/&11 l—‘4] )\32 034wv 034 =
(8) N H, He , Ou= Ruy/W = "
O,= Q4/VN V= (8KT/TH) V2 20
i Mi= 728 10
mm, M= 776 nm, Dy= 7 0x 10°s™ ", Ty= 2 7x 10%s™ ') o 1 2 3 4 5 6 7 8
Cy= 1 14x 107 ¢ 1181 (M) '/10% ¢m?s™!
4 1% 106 ’0 36004 O Fig 2 Plot of the observed intensities ratios
X
v (9) R against (NV)"'(T= 373 K)
(9) kR NV a: Rb+ Hy; b Rb+ He
o 0,+ O
o * e Rb( 55) RH(7S) .
’ 757 5P 5D 5P R
R/ = (/ 41/841)/([32/832) (10) 12 ¥z
3 o= (36£9)x 107" em®, o= (53
+1 x 10~ '6 ¢m2. ol oty — +1.1)x 106 ¢m?2, olie
Ao 19X 10 2 76(%+ 0w 1 3)> 107 em®, 332+ Ge= (3 6 )3 107 em®,
= “oon * Om (1) 4 o= (0 27%0 08) x 10-'¢ cm? 2 olfe,
O o, O  dhgolp, iy | of2= (2 8%0.9) x
+ Oy, (9 Oy  O4+ T4, o, G, 100 "% em?, 0f2= (6 3£19) em? o= (0. 260 08) x
100" em?, o= (0 81%0 25)x 10" ecm?®
2
32 a
R 10 cm, 25 98
a ’ ’ R 4§
10-* Pa mg Rb, x
H, x 20
Hea El b 16
I S .
(OPO) (RAINB/NIRO/S . 100 mJ) ¢ 1 & = 4 & 4 F 3
YAG 0PO( ) 777 9 nm o) L0 g™
(752 9 nm), , Rb Fig 3 Plot of the observed intensities ratios
Rb(50)[ Rb(7S)] R against (NV)~!(T= 373 K)
(OMA)(INS300- 122B ) 78~ @ Rb+ Ha; b Rb+ He
5P1,5(728 nm) 5D 5P3, (776 nm) , ,
100 ms , R R
. 15%
, H, He 5% , Ty T, 10%
Lo /Ty 15%, 10%
) 0y Oy 25% 0, O ,



2612 29

—_

1]
2]

—

3]
4]
5]
6]
7]
8]

—_———— — —

[10]
[11]

Oy Oy , 30% , o ofe (2 . Rir
Rb(7§5D)-He H, . Loy b
40 Offy- oy, , 14
R I ol / Olfp = o</ Offa- of2r= (0.8%0 3)
ol “ x 10" em™ !, dl2r= (0610 2) x 1016
S 204
= -1
b“’ cm
T 353~ 493K ,
360 400 440 480 Rb(7S-5D)H,, He ,
/K 4
161 ) 4 a) ) o’ Rb(78)
E 12 s ®1 He .7S 5D (610 an ")
Sosh . o » ’ > ’ H
> [
N 0.4 7 -
' e ez Rb(7S)+ Ha(J= 1) " Rb(5D) + Hao(J = 3) + 21 cm!
360 400 440 480 (12)
/K ,
Fig 4 Absolute values of cross sections as Rb(7S) Rb(5D) H,
a function of temperatures T2’ Oy’ 1L5%05 [3]
1: Hy; 2: He L7
Rb(7S) H, Rb(5D) H,
, RirH, [10, 11)

Chang Y P, Hsiao M K, Liu D K, et al. J. Chem. Phys., 2008, 128(23): 234309.

LEI Zherr zhou, LIU Jing, DAT Kang, et al( R R , ). Chinese Journal of Atomic and M olecular Physics(
), 2008, 25(1): 99.

Fan LH, ChenJJ, Lin Y Y, et a. J. Phys. Chem., 1999, A103: 1300.

Kleiber P D, Wong T H, Bililign S. J. Chem. Phys., 1993, 98(2): 1101.

Bililign S, Hattaway B C, Robinson T L. J. Chem. Phys., 2001, 114(16): 7052.

Chen J J, HungY M, LiuD K, et al. J. Chem. Phys., 2001, 114(21): 9395.

WolnikowskiJ, Atkinson J B, Supronowicz]J, et al. Phys. Rew., 1982, A(25): 2622.

Theodosiou C E. Phys. Rew., 1984, A30(6): 2881.

Currellier J, Petitjean L, M estdagh J M, et al. J. Chem. Phys., 1986, 84(3): 1451.

Chen M L, Lin W C, Luh W T. J. Chem. Phys., 1997, 106: 5972.

Hsiao Y C, LiuD K, Fung H S, et al. J. Chem. Phys., 2000, 113: 4613.



10 2613

Temperature Dependence of Cross Sections for Energy Transfer
Processes of Rb(7$ 5D)-H:, He

WANG Jun, WANG Min, DAI Kang, WANG Qian, SHEN Yr fan"
Department of Physics, Xinjiang University, Urumqi 830046, China

Abstract Rb vapor, mixed with H, or He, was irradiated in a glass fluorescence cell with pulses of radiation from a YA G laser
pumped OPO laser, populating 5D or 7S state by two photon absorption. The temperature dependence of the cross sections for
5D 7S transfer induced by collisions with He atoms and H, molecules was det ermined using methods of atomic fluorescence. The
resulting fluorescence included a direct component emitted in the decay of the optically excited state and a sensitized component
arising from the collisionally populated state. At the different densities, the authors have measured the relative time integrated
intensities of the components and fitted a three state rate equation model to obtain the reactive and nonreactive cross sections for
Rb( 78-5D)- H,, He collisions. The cross sections of transfer for Rb(78) + H,” Rb(5D)+ H, decrease with increasing T. The
cross sections for 5D 7S increase with increasing T. At the different t em peratures, the cross sections of transfer for (75 5D)-
He collisions coincide with the principle of detailed balance. The total transfer rate coefficients out of the 7S5 or 5D state for He
were small. The total quenching rate coefficient out of the 7S or 5D state was much larger for H,. In the case of H,, the
quenching rate coefficient corresponds to reaction and nonreactive energy transfer. In reaction of Rb(7S, 5D) + H, RbH+ H,
the ratio betw een the reactive cross sections was found to be 6| Rb(7S) + H,]/0( Rb(5D) + Hy]= L 5. The relative reactivity
with H, was in an order of Rb(7S) > Rb(5D).
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