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Collisional Transfer between High-Lying States of K,

Wu Hongping Lii Lei Liu Weixia Dai Kang Shen Yifan
(School of Physics Science and Technology, Xinjiang University, Urumgqi, Xinjiang 830046, China)

Abstract Potassian vapor was irradiated in a glass fluorescence cell with pulses of radiation from a optic parametric
oscillator (OPQ) laser ,populatingK, (*A,) state by two-photon absorption. Energy transfer in K, (*A,) +K collision
is studied by using molecular fluorescence. The K number density was determined by the optical absorption
measurement. The decay signal of time-resolved fluorescence from ' A, — 1'3} transition was monitored. The
effective lifetimes of the ' A, state can be resolved. The plot of reciprocal of effective lifetimes of the ' A, state
against K densities yielded the slope that indicated the total cross section for deactivation and the intercept that
provided the radiative lifetime of the state. The radiative lifetime (20+2) ns is obtained. The cross section for
deactivation of the K, (* A,) molecules by collisions with K is (2.530.3) X107" c¢cm ?. At the different K densities
, the time resolved and the time-integrated intensities of the resulting K, *A, — 1*3} line were measured. The
absolute values for K, ("A,) + K—K, (®A,) +K collisional transfer cross section has been obtained. The cross
section is(1.140.3) X107 cm 2.
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Fig. 1 Processes involved in the population and

depopulation of K; levels
HEF 1/, =IN+Qu+Q:1/c =1+ Q+Qu: I »
I AR TEROD PR Q. <1/, ATEEE (LA
XE 4 KB EE K. E'A, B EW
&M 7. (0) = nym (0) = 0 FREWD, (RG]
n, (2) =nexp(—t/z3) 3

m (D) =B ey /2,) —exp(—1/2) ], ()
2 1

GO EBEE EAR KHEET,IEF
YA, 1S B R A RO IR B IR B AR A
Efy 72 » B Stern-Volmer 578

1 46 No, 5)

AF o, = (Q+Qu)/No'A, BERIREEBE
v = (8kT/mp)"* Ryt Wb b FAH AT R, 0 AT
ERENAERSKEFEE,GOLXLHL/ 5N
BEMRR , HELRKWAREE o, NEELXRWEE
BB,

XX RABE A, > 1'Z0 W RS F
58 B

o

L/e ZFZthan(t)dtZFZthmzs (6)

0

AH e ARWRGOLEMBIE T K, #°4, > 1°30
PG B ) AR 20 2% S JBE R

I /e =F1hld1jn1 (Dde = TN Qumnrety =

0

F1hl/10'21'UN71(F1 +O‘1'UN)_11.'29 (7)
B (6),(7) =757
12/62 _ thVz I o1
11/61 _F1hV1 <0'21'UN+0‘21>’ (®

XHFHHRLSE 1/Nv REHERR, HEZEBEE L
PR ILEE 1/ No Sk, B BN E LA
$%Hj 0‘213&]&&5%%010

3 EEEHNER%

SHEENE 2, AR ORFEEEREK
8 cm, HE RN 2 cm, BiRHLE , DIBR 2 338 ju 3B 0
ERAMSARRER, EEER 0 ‘PafsRAANEZE
SRS K, R E S B T R m
IR b, B R R BRI, R e O R YR B
P #E 280~330 'C 2., K ETHEh&E KD,
£8(766. 5 nm) 15 B %t (5 59 % Wi A5 3

N = 2.83X10°M &, €))

HrmED, b0 M bWBRIKREK. WES®
MTFHEBEAR 2 FREH) . {HTEENAE.
BB (43383 0.1 nm) 4> 9%, B 5] 766. 1 nm&R
(A =0.4nm), & F-PIri RERELRRFEL K H
di it » J6 T3 BER 4 HI0 R R N R NS BB
TS BIR R B 2 (DO REB K BB

Y2 B i Kk # OPO (Rainb/Nir-D/S #I,
10 mD i YAG fkop#ok#iiE , OPO A K KA E

photon counter

cell lens

monoch— N
romater |PMT[ | oscilloscope

optical
fiber

3

YAG

computer

B2 LmkER

Fig. 2 Experimental setup



2880 i E5]

710 nm, WA FEE K, [1'S, (V=0 ]84, (V=
DEEAGE D, ZEZRPHRUB T A, > 1'Z]
(650~654 nm) R4, IEE T XL FBRMEE,
EAWMRRAKRTF ISV =0 >1'3 #E, W
B 1S REBEKNERASET 710 nm,

EAF MR T (BFARRK K % BT #N
"A, >1'S) BA OB 650 nm £R Y B[R] 4 BE
RABE, RCHABEWRE, BT R ENHk,
256 HL A5 3845 (Acton PDA71 &), i BB 8] 2 ns) , 3
A Boxcar F43F-3 #% (SR280 &), [JF KK 2 ns,
i) 2 PO T EN T . BT
TR AT R R R B, R B B B KW &R
e8], MABOL R BREN T RIME. H—1
PR AT I B BRI R S 6 e B F .

B EMNTE 400~900 nm T RIEE R HTH, R
#£ 480~510 nm A A BRI FE R G . ENTR B
A, A BT RS HCA, > 153 RETTIEM,
Boxcar fR43F- 3 28 F1 0% F 31+ #4843 710 % 484 nm
Ab Y B R 4 B B ) B4 R OHER B

4 RS54

IR P FE 280~330 ‘CZIH], Al B b % i 5
BKESEFHELREO.5~5)X10" ecm™ Z [, Bk
WEOL 710 nm RWHAFEE K, 2'A, 5, B3R
280 CH} 'A, — 1'S) AT 650 nm LR Y B [ 73 %
SR, BN —RIBBEEBIR, HE R FMHR 19 ns,

ERFMKEETHE A, - 1'S) BWAXE
fir. B Stern-Volmer 5B, A EMNBIR S EE
NBRE&H XA BH 4 AHTHMNEZBRER, K
AR K % B N B 25 K 0 8 B 7] 4 98 2% 08 i
REEB MR EHER, AZXELW RG] A,
A B MR RO BT A (2.510.3) X107 cm®, B

1.00F
0.75

0.50

Intensity (a.u.)

0.25¢

0.00

0 10 20 30 40
t/ns
B3 K,' A, > 1'SF BRaFst | 2 Bk
Fig. 3 Time-resolved fluorescence for the K; in the
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