B17E OHTH jlﬁ %5: %5: j:ﬁ Vol. 17, No.7
1997 £ 7 1 ACTA OPTICA SINICA July. 1997

2 ML I RO BRI SR Hede
g

(BT AR, JHT] 361005)

T SCUOWIN T R A RO AR N 2 B0 AL — R RLBOR O, T
JeiRE . FE R T BL T, R RO 28 10 2 HOBEROG 28OS B0 7R A A & LA ET A
BE, B R AR O 2 i 0 U DL A ) B R AR A g | R AE . BT B
P o T = DU T IR A B DY R A O B AR M St N . AR A MR A G| R W), K AR A e
(1) 2 PR AT AE R R, 751X — DY A0 O 7 HE W IR A SF .

KERWE BRI, HURRR,  BIERAS], JeTREht.

A BRI I R D J s e RO B8 (SCDL) . AN B R f ik e B, AT 7 32 14 21 1 ik
e kb WOG, A Rm e Th R . — SOk A AT R R FRHEOG 8RR AT gt Y
SCHR[ 5] #0001 R I ORHEOR AR AR 425 REPE,  SCHER[ 6] M 1 JRHBOC S B s = 2k,
5 W BTG A I A A B R ATRARAE « 7 A T 1 R 5 R R 2 Tk ' 2 R % DY ' 1 VR A
(15 4 L PR ik

A BRI RO A8 M LYY RL UK AR 2 PBLE L F i e v . SERe FOWI T
i G B SOG4 S RO B SL A RO S SRR (AR Ak DA T B e 2R TE L AR
B, PRA THORHT S oL e gt . P H SR AR L. O S RO .
PREE ARV PR T AR 2R G 22 AN . A8 3850 25 1) () P 9 BRDBOR A b, X s T =Bk F
R DU TR AT R DY TR A g 2 O o 7 A R BT e AR AR O A B B N R, BT S
JRARBA R F U PSR AR S, 5 R 2L [R) ) A% 3 . 7 AL I 4 7 5 | Rk A 1
T AT R I 56 4 R DY R AT O g R AN S E

1 SERRE 57k

206 1 B0 B DA 9 20 A TR P R I A RO G A e BR — R RHEOCIEOR, Wi 1 o, &
25 )R AR S5 6 T SCRIRT 7] BTadk o XA P 2 A 0 i AL RO 25 1A% ' i SR FH R0 &5 9 (i T
—ANON E BOR) RORBE) o BEASGERAT R 1] PG B AR N2 WO

* [R5 RREAE Ik T B R
WCRS 1= 1996 4E 2 J1 1 H; e 2145 R H 81: 1996 £ 9 ] 16 H



7 3] M A : 2 BRIl AR TR T s 6% 9 b 875

1 mJo A No BOGA 5 o B SO EF FCREAE] 20 em, EEGH T SCHR] 1] P EDGES KSR N,
WOGHRECEIRE, AR E R A B &, M REEOCESR T A — 1 T mm 1Y
AT, OGN T A SRR 1077 mol/1) o ‘&% H PR30 0l A e ROk
#s 1o 2B 2RO T Rh6G 1 SEEEHL WAL 1077~ 107 " mol/L, M8 i FI A R
o BOGHACHET 560~ 610 nm.o W5 E, JCABE. HEIREE. hod Kz Bk, B
AILATORES, RGP 2~ 34, LR RYRLHEFE . 5l ARl EOCaEs 11 4 1 Eos
BEBE Py FIEHE Loy 209088 Bis JBORAS A T8O HORESH No WO m 23, L8 aa /it 5 7
I BeRBOC RS A R, (HIR MK, 29 107 '~ 107 * mol/l, FLHRHB)E 5 mm A1 10 mm.

SCDL 1 SCDL 1
NP1
P:
Li—— Le
P A OMA
B
Nz laser Cl. [L AP, U -—bﬁl’z rL
PD
" |
MS
5}_kjlur
F AP,

Fig. 1 Scheme of experimental arrangement. SCDL-=short cavity dye laser, A~lye amplifier, P-prism,
Lens, CL-eylinder lens, M-mirror, B-hbeam splitter, AP-aperture, Ffilter; MS-multichro-
matic spectrometer, PD-photodiod array, OM A -optical multichannel analyzer
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Fig. 2 Spectra of laser pulses: (upper) unamlified. i. e. output from SCDL II: (lower) amplified. (a): the

number of longitudinal mode (LM ) remains unchanged; (b), (c¢): one new LM added on the blue of

amplified-laser spectra

Table 1. Experimental data of spectral parameters for Fig. 2 (a) ~ (c)
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Fig. 3 Frequency pulling curves show LM ‘s spacing v vs. middle wavelength An for Fig. 2 based on the data in Table 1.

dashed Tor unamlified laser output from SCDL (11): solid for amplified laser
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Comparison of Spectral Features for the Light
of a Short Cavity Dye Laser Before and After Amplification
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Abstract The specira of the laser pulses output from a short cavity dye laser (SCDL) and
then amplified by a dye laser amplifier were observed experimentally. T he major spectral pa—
rameters of the laser spectral of the longitudinal modes (LM ) were measured. The change in
spectral features including spectral envelope, frequency pulling, and number of the LM etc. .
are compared. Under certain conditions, the dye amplifier can produce one or more new LMs
in the multi-.M amplification, while in the other cases, the number of the LM output from
the amplifier remains unchanged. There are striking resemblances between the new LMs and
the initial modes, for example, the new modes have properties in frequency pulling. collinear
and codirection propagating. In the mode coupling and generating there exists frequency
pulling, this implies that there is photon-frequency mismatch and photon energy unconserves
in total resonant four-wave-mixing (FWM) in dye amplifier.

Key words new longitudinal mode (LM ) generation, frequency mismatch, frequency

pulling, photon energy.



