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Mode splitting of argon-ion laser and properties of beat spectrum
LI" Kecheng, YUAN Shuzhong, 1L Fupm, KAl Guipm

(Nankai University., Tianjin 300071)

Abstract The complex beat spectra of oscillation modes on argon-ion laser with
strongly exciting was obtained. The experimental phenomena are explained by the theory of
mode splitting.

Key words mode splitting, beat spectrum

I

TR T (Ar ) BUEHY 55 B YE — B AN E M R, F 2R ¥ TEAEHET K
BEAIRFR LAY WA RE D, 8E PR B RA S 2R iR e st 4
#HBEZERFEN, F—&BOESEAR G ZH R T, B LR AR, 2R EREE
B FRATEHH TESE RN /B R T @Bl T ROCH LR 80z
ANF e 2 B 3 T U M SR R L R i 9B R AR BRI R A AL T T O A 5
B % 79 9 R 308 AT R R L 2 R B e U A SO RS R ) 240 B 0 H o B AR B R
AL EA S R A LR L RETT 24,

AR TR TE 1. R HAY 360 RIELLZFEM Art B (B FE#EEEK,
(L) R 1L5m, BHEERN 3 mm, FMESEH, MHE KA HEEZR 2.6 m RARELLEE

WCRTFI W] « 19924E 7 A 27 BB HIE « 199343 A ITH.,
CHEHARERSEMGH .,



738 'st: [] e ¥ 20 %

SEHR K.
A saans s e,
S

7

Fig. | Simplified diagram of the experimental setup

| —argon-ion lasers 2—splitter; 3— photomultiplier tube; 4—spectrum analyser; 5— power meter
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Fig. 2 The beat spctra of radiation wavelength 0.5145 um

¢a) Relative intensity /, = 8. fi = 101. 0 MHz; (b)) I, = 10, f: = 36. 2 MHz;: fx =64. 5 MHz;
(c) I, = 15, fy = 94.2 MHz; J5 = 107. 8 MHz; Frequency range 3 0~ 100 MHz (25 MHz/div)
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Fig. 3 The beat spectra of radiation wavelength 0. 4880 um

(a) 1, = 8, fi = 100. 0 MHz; (b) I, = 10, f2 = 36.8 MHz, f3 =64. 1 MHz
(e) 1, = 204 f1= 91.7 MHz, f5s = 110. 1 MHz; (¢) I, = 25, Period-doubling;

(e) {, = 30 , Broad spectrum; Frequency range : 0~~100 MHz (25 MHz/div)
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Fig. 4 Graphical solution of Eq. (2). The intersections Fig. 5 Equivalent graphical solution for the induced mode
of a mode line with the dispersion curve jndicate splitting. Curve “a” is the dispersion curve with I, = 0;
spontaneous mode splitting Curve “b" is the dispersion curve with I, = 10; The

intersections of the center mode line with the dispersion

curve indicate the induced mode splitting
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Table 1 Frequency relationship of peaks in Fig. 3 (¢)

Peak number 1 2 3 4 5 6 7 8 9 10 11 12 13

Frequency 0 frequency f: f: 3fs fa fi— fr 2(fi — f2) 1 fi— fx 2(f, — _f'g)l fh s
Relationship mark 4 2 4 3 3 ) 3 3
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