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Abstract
temperature. An average output power as much as 35 mW at 1.03 pm with a pulse widtlE FWHMECas short as 0.4 ps was ab-

Using cw-Ti: sapphire laser as pumping sourceEthe self- Q- switched CrE¥h: YAG laser has been demonstrated at room

tained. The laser experiment demonstrated that the CrE-Yh: YAG crystal exactly combines the Cr** saturable absorber and Yb**

gain medium into one. And CrE-Yb: YAG crystal can be a most promising self- (- switched laser crystal for compactE—efficient sol-

id-state lasers.
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Fig.1 Absorption spectrum£” a£@and emission spectrumE H£Q
of 0. 025 at.-% CEAO at.-% Yb: YAG crystal at

room temperature

x+OATAEZE0Q - CEG ¢ E+¥OTTUEOLR1 %S TAPAT , 1yAEOU R
148G TAT»E»+4” 0£6»AUESCAYOD i £98 ) OUI»E»00~ O£~
“0T@20EG+» T u+ O E&36%01aA634 i £EexAC»AULAX0
AUSEpAY:OD j £84T , 1yAEOOOBDA»0 " uihD j1ACe X 1-£4E
01AG38EA30£E»C0ER1AC, OUC»AUNAOD " 6£60, " +» 1 =+
Q A63&pAE&36 1 £0EOU ¢ E+¥CTTUEOT182600%0 14006 0
$EOEODEBOTEE«20 CrEYD: YAG %S TAEUTOAEXOu+ @
Y1aAG38pAEES3 £
T E Yn1ak+360E CrEYD: YAG %§1apAx0ps
Ya1aEpNéx°OAEG T%2EUE%E3EOA - CEA2 3012 940 nmE-
ERY0EA301AEOYT2 1 W PAA-DE Mira TN+!E Y18k
x+12360E0” j £/ 1AC» EeYET200upCrE3EOE 1A%~ 1y 0
L OWLYATA 75 mm PAT_ %uCTC»¥iuC6£40%100 10 mm x
10 mm x 1 mm PA CrE¥b: YAG %818+ £-ET{BEOE1A%-
1y%0h1o0EE EAPY %S TAETYUAL AET2 920 mW j£Ya1aC»
ECOECUAE°&Y%MT2 50 mm pA°YAz¥u M, OT0»  oFkAzYp
M, xé3EpAjdr, AzOEEEATAPARLARYE 940 nm 06T,
AcfATO» YAz TE 940 nm 00T, Ac®l 1.03 ym ,R-" Aof-
M, -AOAOU CrEYh: YAG %8 18EEEaARPAC® Arx+T2Y014
CopACOCH YU ErEYD : YAG %8 1AAXTA3ERY: — FhhAL1E~
CrEYDb: YAG %818pA0»A=Y£940 nm ©1 1.03 pum pAOST
AcfATO»AZTE 940 nm ©T 1.03 pm pA B - AojEE%sARYY
M, V£ 940 nm pA_ R-"As®T0U 1.03 um ) - E4AET2
97 % PA -~ EaAox+T2E&30ATOTY  £00 , 6%01AC» PAS(E
T2 23 cmi£YaraEuNEECOU 5°C PACETAT6Yp TAY:@PDPAE-
OFTAECT "1y0»  6°ATAERAATUTSENTOpA£p= ( AG3a
0AO» , 61e1auc+T001UA” 1%24£23¢CO0A0» 6 400 MHz
WA Tektronix TDS 380 EYx0E%2"E+UCAvp+ 0 2 DTEBA
Y131 AEYE28A Yin1aE&30 1 AE jETN+ 1 E Yio1ak+E430
HAYe18Y-%1Ya T, % OODTOOEpA i A 18 °R °8 % T2 50
pmi £V} E Yo18£+0UA-DIAEELTAOEDDEH-1Y T, ol

Wira 500

Ti 1sapphire Harrog

mirror

beamsplitter

Power meter
beamsplitter
=15 =
M -
Cr, ¥b:VAG Si PIN

oacillescope

mirrer

%2 TNx}E Yo1ak+360E CrEYh: YAG %§18x0p+
YL AEpNéx©0A
Fig.2 Schematic of Ti : sapphire laser pumped CrE=Yb: YAG
self- Q- switched laser experimental setup
M, and M, are cavity mirrorsE-M is monochromatorEn

CCD is charge-coupled device array



3KU q-

i MEESCHEYD: YAG TeE-pAxOp+ () %e1algpd 195

Co¥ M, COUAESES” 60%T2 10% £
3 %hara0el10Al

0A0.1 at.-% Cr£%0 at.-% Yb: YAG %818x=T2%a
12060&%E0E£pE 940 nm PASEOELAE Tk 1.3 W E+2¢
A»0P»ApAYR1aEa306 £ - 0To£AOPPAD-00£6+02ECOEOU
0.1 at.-% CrE10 at.-% Yb:YAG %8180D Cr** AéxOpA
A ET« RYop0AEATUEOPAESCALE Y1+ AéxOuA0S O
“OERTPA Y+ Aéx02»AUDT3EV1a0fp” j£70, AEUNEOD
GE&30%uul Gt AexOpA°-A; % OPATOU CrEYh: YAG
%81apAx0Op+ () %o1aEa30i8e00C° Arvio1aEpNe pAd-

NEEBU3RAE 0.025 at.-% CrE10 at.-% Yb: YAG %S18£-

35
o 0. 6
2 30 ) g
L ~
4 . =
P 2sf o.s 3
E 8
2 20k * =
] H0. 4 &
15 . A .
FIT3) 500 £00 700 800

Input pumping power/mW
1%3 00, AECT360E1}AE00Y:°A6=4, TTEO83E0EL} AE
OevapAEuNesa1a
Fig.3 Rrlation between repetition rateEpulse width and

input pump power

L

[

%4 CEYh: YA€ 2000A IET20.025 at.-% Crf~
10 at.-% YbE8Op+ () %01apAAG3aDOAD
Fig.4 Oscilloscope trace of a train of self- (- switched
pulses of CrE¥b: YAG laser
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