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Penning ionization of K in high-current-density discharge

Wang Qi, Zhao Li, Zhu Ruiyi, Ma Zuguang

(Institute of Opto-Electronics, Harbin Institute of Technology)

Abstract: A high-current-density, fast pulse discharge device has been developed.
The device is used to excite He/K mixed vapor, and the Penning ionization of K by
He" (6d°D), HeB" (5s'S) and He* (4p'P°) is observed in discharge afterflow.
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388.8  He(3p°P")—>He(2s’S)  23.00
396.4  He(4p'PY)—=He(2s'S,) 23.73
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Fig. 5 The emission spectra in different dis- 4 (nm) X B Bk i HAE B (eV)
charge mediums 532.3  K(8s%S,/,)—~K(4p*P,,) 3.94
a—in He/K mixed vapour b—in He 5342 K(6d2D)—>K(4p2P1/2) 3.93
580.2  K(7s*S;,2)—~K(4p*P,,) 3.76
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422.2  KT[3p°(?PY,,)4p(1/2)(0)]1 - K* [3p°(®P?),)4s(1/2)(1)] 23.56
413.4  K'[3p°(P},)4p(5/2)(2)] - K" [3p°(PP31)4s(3/2)(2)] 23.13
426.3 K" [3p°(PPY,)4p(5/2)(2)]1 - K™ [3p°(?P3,, 4s(3/2)(2)] 23.13
460.8  KT[3p°(*P3,,)4p(3/2)(2)1 - K" [3p°(*PY,,)4s(1/2)(1)] 23.31
418.6  K*[3p°(*PY,)4p(5/2)(3)1- K ' [3p (®P%,)4s(3/2)(2)] 23.09
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He” (6d°D) + K(?S,/,)—~K" [3p°(*P},,)4p(1/2)(0) ] + He('S) + e
(24.21eV) (23.56eV)
He" (55'S) + K(®S,/2) =K ™ [3p° (*P3/2)4p(3/2)(2) ] + He('S) + e
(24.01eV) (23.31eV)
He" (4p'P%) + K(*S,,2)~K" " [3p°(*P3/2)4p(5/2)(2)] + He('S) + e
(23.73eV) (23.13eV)
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