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Table 1. Ecitation energy values £ (cm™') of the potassium atom

Energy levels E e (cm—1) E op (Ref. [4]) (cm™1) |E o (Ref. [4]) (em™!)
3p°4s? 2Py 151574 151008 152037
2Py 153538 153085 154112
3p°3d4s Py 159667 159678 159641
Py 160199 160245 160193
35534 (*P) 4s 2Py 164400 162404 164527
Py, 164987 163006 165150
3p°3d('D) 4s Dy 173876 173198 173990
2Dy 174002 173371 174182
3p5(4sdp °P) Py, 165796 168515 164147
3p°(4s4p 'P) Py 178748 180315 176758
3p%4p 2Py, 12985 1298505
2Py 13039 130430]

Table 2. Transition oscillator strength f of patassion atom

Transition A (nm) F theo
3p°(4s4p *P) 2Py —— 3p°3d4s 'Px, 1209 0. 0061
3p%4p 2Py 0.1084

64. 3

Py 0. 2711
3p°4s? 2Py, 571.2 0. 0185
P, 648.1 0. 0022
3p°3d(PP)4s 2P 1636 0. 0013
2Py, 1815 0. 0037
3p°(4s4p 'P) WPy, 3p°3d4s 1P, 498. 3 0. 0001
3p84p *P 59,8 0. 0077
2Py, 0. 1475
3p°4s? 2Py, 341.2 1. 4780
Py 367. 2 0.5144
3p°3d(*P)4s 7Py, 558.3 0. 1460
2Py, 577.7 0. 6495
3p°3d('D)4s 2D+, 1405 0. 0009
2Dn, 1440 0. 0016
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Table 3. Gain coefficients gz and thresholds P «, of the relative SRS processes

Xp = nam, gz N (3)

scattering wavelength gr P, (W)
) lower energy level R e - - " - E—
Processing inmj Lvw "~ =1m") U — L 0 — L/iuJ
3p%dp 2Py, 64. 3 1.06 X 1072 | 3.83 X 10" | &5 X 10
3p°4s? 2Py, 571.2 7.22 X 107% | 1.59 X 10% | 1.3 X 10¢
A 3p°4s2 2P, 648. 1 8.58 X 1072 1 [.41 X 107 1.2 X 107
3V°3d(PP) 4s *Po, 1636 5.07 X 107 | 4.95 X 107 | 4.55 X 107
3p53d (*P) 4s 2Py, 1815 1.44 X 107 | 1.89 X 107 | 1.75 X 107
3p84p 2P, 59.8 3.90 X 107% | 5.69 x 10° | 4.0 X 10°
3p°4s* 2Py, 341.2 3.91 X 107% | 1.53 X 10¢ 1.3 X 10¢
3p°dst 2P, 367. 2 2.42 X 107 2.6 X 10% | 2.27 X 10°
B 3p°3d (PP 4s P, 558.3 3.87 X 107% | 2.26 X 107 | 2.05 X 107
3p°3d (PP ) 4s Py, 577.7 1.72 X 107 | 5.25 X 10° | 4.8 X 10°
3p°3d (' D) s D4, 1405 2.39 X 107 7.9 X 10° | 7.55 X 10°
3p°3d (‘D) 4s D, 1440 4.24 X 107% | 4.56 X 10° | 4.36 X 10°

3p°(4sdp 'P) ‘P R WAL S ST L B PE L AR AMSRE B AJUES, X3R4, 2
WOEF A 64. 3 nm FRIMESF PSS ERK, HERAPHAECEFIREILIK-1TR
%, HRWEHRER/D. B, FRPEHPEGER 3p°(4s4p °P) °Py, W ZWMILR B E
4 64,3 nm @R SME TS, XERAMMENSER. HXTE B, 74 59. 8 nm iR
EIMEH M SRS RECFRARAGB. IX1072W ! em') MERENTHEEIN
=8X10"m™%, REIWBEFEEN ~ 10°W -m~2, LN 30 m™", B THELR 3p°45° Py, .
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X107% J 2. 42X 107 W™ e m®), FE PR RN THEERFEHNEBRGFT, Bizsn
A 310m™' F194m™". Hit, FEFBAEREFEFE A 341. 2 nm & 367. 2'nm BB EEH.
TARE T R AT GRS B E, ™4 59. 8 nm EH AR E S ™4 341. 2 nm K& 367. 2 nm 3F4 A9 B
BELTHE—1TREK. HiL, EZULHF, A TREFIBRYGEE, H 198 nm FOERME, @I Z
B iR R B TS A R @ BN R A 59. 8 nm B SME TR SIS+ 4 H g

2 ® REFETFTHEREH, H/K BERRFT R MBI E 59. 8 nm & 64. 3 nm %
SPHE TS ILE B, FiF ZF R ERRAMITTR R R BT 5 BT S X%k % S8 51 i 7=
AMRTES. XSRS RS X BEN T EFRE, 4 64. 3 nm R RIME S
HRESEMNESFIBMEL, HRR¥EX, HRERK. BHEEHIIBRBEASITHEMS
A B TES. (HB TR 3p°4s" Py, » RIS HIS, K REH™4E 59. 8 nm 3¢
SRS B RRTHE—NER, B BELTFHRAER, XA 59. 8 nm & % S H
FREHWFEERR T ERS, TEHA R 59. 8 nm & F M T84 7™ £ & FTEEHER /.
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- Stokes and Anti-Stokes Competition Processes of Producing XUV
Coherent Radiation by Two-Step Excitation in He/K Mixture Vapour

Zhao Li Wang Qi Ma Zuguang
(Institute of Opto-Electronics, Harbin Institute of Teclmology, Harbin 150006)
(Received 1993; revised 1993)

Abstract Stokes and anti- Stokes competing processes of producing XUV coherent
radiation by two-step excitation in He/K mixture vapour was discussed. The relative
transition oscillator strengths, SRS gain coefficients and thresholds were calculated. The
processes of producing 64. 3 nm coherent radiation has the larger gain coefficient and less
threshold compared with those competing processes. But the anti-Stokes processes to level
K[3p°4s% 2Py 5, ] and the stokes processes to levels K[ 3p°3d(*P)4s 2Py, 3, | will compet
seriously with the producing process of 59. 8 nm XUV coherent radiation.

Key words He/K mixture vapour, two-step excitation, XUV coherent radiation.





