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Kinetics of afterglow He-Kr+ laser

Guo Ting, Wang Zhifei, Zhang Yaoning, Gong Zhiwei, @iu Junlin
(Laser Imstitute, Huazhong University of Scisnce and Technology, Wuhan)

Abstract: Presented here is a mo@el of kinetics of afterglow lasing on the basis of
investigating the pnlsed hollow-cathode discharge He-Kr* laser. The model explains well all
kinds of plasma parameters measured experimentally.
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¢+ He —— He™-t+¢, He*+6; Het+eot0, (2.1)
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¢+ He™ —— He'+e, Ho*+o+a, (2.2)

¢+He™ —> Ho+e, (2.3)
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Ho™-+ He™ — > Ho} +6 (2.4)
He™+ He™-+ Hoe —> Heot +Heo+o (2.5)
He™+He™ —> He"+He+¢ (2.6)
He™+He -—> He; 2He+ hy (2.7)
He™+2He -——> He: (He?) +He 3He+hy (2.8)
He™-+He —> Hef +e (2.9)
Hel'+ Hel' — Heot +2He+ 6 (2.10)
Hel'+ Hol'! —> Ho*+3He-}+-¢ (2.11)
Her+He™ —> He*+2He+e (2.12)
Hel'+ He™ -—> Hef +He-+6 (2.13)
He" —— He™+hy (2.14)
He*+e —> He"+e (2.15)
8. 58cdBER
He*+26 ——> Ho™+6 (2.16)
He: +9 —» He"+ He (2.17)
Hei +26 ~—> He™+He+6 (2.18)
He*-+2He —> Hef +He @.19)
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He™+¢ =, He*+2¢. He"+6; Ho+o

Ho™+He™ (+ He) —> He# +0(+ He)

He"+Kr —25 Ho-+Kr*+6
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a=1.8x10"%cm?. 57, a,=4.2%x 10" cmies™Y; a,=4 %10 em? 57l @p=2%10"%cm3ss~h a;=5%
10-10 45 X 10~7ng (T, /Ty~ +-4 % 1020, (To/T )% aa=5% 10714 6% 10~2n,(T,/T )™ ag=5%10-1%
6x107%m.(T,/T )% 8*=5%x10"cm® 579 ' =8.Tx 1078 em?-s~?; D,=0.916(T,4T,)/Pem*ss™ D, =
Dpa=470/Pem?-87% Dgp.=Dge.=410/FPem®-57; Dg,=640/Pem?.57Y; K,3=0.7, K,0=0.2, 7*=
8.1%107s, Tmg=2% 10758 ag=~3x 10-Tcmb.s~1, 5=1/1840, v,,=107571,
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