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Abstract

The theoretical model of quasi-two-level Ho:YAG/SrWO, actively Q-switched Raman laser is estab-
lished according to the energy transfer process of Hoion in a resonantly pumped Ho:YAG laser.
The relationship between the inverted particle density in the laser crystal, the density of the fun-
damental photon and the Raman photon with time is obtained by numerical simulation. The in-
fluences of Q-switch frequency and output mirror transmittance on the average output power,
pulse width, pulse energy, and peak power of the Raman laser are also analyzed, which provides a
theoretical basis for achieving stable and high efficient Raman laser output at 2640 nm in future
experiment investigation.
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2 um B BAL T = AMERBFE R R AW L2 —, B AR5, BrTDER 3-12 u m 2
RGBSR L], IR AT R MR ETS EZBOER MRS A, HotYAG &
A DR LA A ) A et R T A K 1 BB A o, (E 2 pm T Z0 A BSOG 2% OB 9T 4% 52 [ 2] [3]. R
HO* B M B B PG EMR . FRIR BRI A, oA Ho YAG [BARBOG2% (et m dus #4524
E T HEA[4]. BEE SRR SRR, EDA IR AT, SIWO, I i 28 5 RE sk
BIE . RO e AN B e S S EIE L AN B N AR B 1 T2 BB FE[5] [6] [7]. 2 pm P BOBOGIE R
FEERTT A2 T OGN RT3 s 0 S5 A AT A A E B ) S FH 8] [9], H H BT 2 pm P BT Srwo,
L NIOE VA=Y GRS X SE SR

BT 572 AR I B2 38 5 REU LT 5 R B SR L, KB, B DS I 2 4
[10]. AUk, Wfal SEBl s 2R 2, BN H AT 204N B R B OGS R SSE I R, N T iR 2
R, SCOUROE SRR EO R EM RO MBS, OGRS L. T
ZL5E NG 0TI ZLANE B 2 Q Hi SO As M 2 7 BT T VEARIBE FE[11] [12]. SRTM, AR
% LRk E AT AR T B 2 I, BOABOGSME R A N igk, REM TIREME K. oh, Nd*B
LRl —BONDURE S R G, I8 FE S HOM B 24P BHIE —BE R R BAFE R 2 57 AR E A % Ho:YAG
WOLAUAT TELEW L, 04T T Ho'YAG EBNA Q BkrhBOL R AE e #2, JH4HH TR EAR T Ho:YAG
OGRS HE T R3] BN LT Ho:YAG IIREEALHITRE, 44 T Ho YAG BOGasHE —ft
RRFRNFRSE R TTFE[14]. RE HATCAEREX 2 pm BB 2 HOE 2 SR BT A RIHRIE[10] [15] [16],
EHEFRAT TR, X Ho'YAGISIWO, Hi S 0 35 I BRI A 7838 R WARIE .
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Figure 1. Diagram of energy level transition process about
Ho:YAG crystalinoperation process about Ho:YAG Laser
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Figure 2. Diagram ofexperimentalsetup
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A, PONFHHIIR, n, =[1-exp(-al, )| BOEHE R A B S RBCICR, o AEOEIE A/ T
WA B, IR IR TR ve IR IR

N T AR O AR I AR, B OGS I R R AP s DR KR BE R Rk
RE B MG D) R A0t — 2D EUE AL, . ARYE Degnan 2% T Ikt B0G S BAR W FURORIE, 7T LA RIIE(E TR

i ik 3 [18]
Ppeak = iI'“/Sﬂ-’a)szlsnc '(DS max (12)
2t -
X, @y, AW TRCE RO, 7, ABOCESRHIN R ERCR[19], £
T
=TS (13)
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Table 1. Rate equation’s model parameters of Ho: YAG/SrWO,Raman Laser
2 1. Ho:YAG/SIWO, RIS M 2R E R S IR B S ¥

SRS SRR SHUE
t I} 16 J 4 (s) 11.47 x 107
4 SRS AT R (m?) 1.14 x 107
fu REEBIR R T 0.108
fi TREABUR BT 0.017
N W AT % 1.82
Ns F 2 AT % 1.94
L FEAT VR s 1 4 (m) 0.17
Ls i SOLIE IR K (m) 0.05
I WOt AR BE (m) 0.03
Is $i 8 G (m) 0.03
g i 2 1 7 REU(MIGW) 0.05
h BT AL 6.628 x 10
v FEATEANH (HZ) 1.414 x 10*
vs —PBi Stokes 45 (Hz) 1.136 x 10*
4 WO BRI L RE i (s) 7x10°

3. TESRS S

R TTRE(T) (8)N(OQ)BUE R AR, W LA Rk b @ L R b AR A S R RO R L s P Bk
P0Gy B0 FEAN L 80 T80 FZREI R A2 R R, i 3 For.

ik 3(a) s, EAERKMESLERE S, R A SR RCE R RS DL t= 0 IFZ], Q HRAE,
E R RAERL T I AR TR T RERIRIE, FEHOLE T IGE G, RGOk BEE EAU T B
MUsgn, AR S BRMER, Wy @ HUN LG A, ki A4 @ ek, ail& 3(b)Fis.
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Figure 3. (a) Populationinversion density and (b) fundamental photon density and Raman photondensity
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Figure 4. The changing of (a) peak power, (b) pulse width, (c) pulse energy and (d) average output
power with pump power under different Q-switch frequencies
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Figure 5. The changing of (a) peak power, (b) pulse width, (c) pulse energy and (d) average output
power with Q-switch frequency under different pump powers
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Figure 6. The changing of output characteristics under different transmittance from of output mirror:
(a) pulse width, (b) average output power, (c) peak power, and (d) pulse energy
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