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W OF R, VhYACG MLHTRCBEMAYAREN. SR EERWERSOLSH— P EE R, A
IESHT Yb YAC fEAMBARRT Nd YAG (¥R, MRT Thin Disk $ORSMER, #AETRNER
WERKB 16 W BEEH0E (B 1030 nm) S HER® Yb YAG Thin Disk BO625 % & ¥iE.
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B THOE TR (LD) REIMRFRER, BEWEKESH RGBT N S8, 48 REEm
ERMOLAS (DPSSL) Y6 - BRI AT 50% Kb, sehh, B TRA LD EWREK T HER, m>
LD iEE, WHETRAD TR AR, DPSSL (& Titsts, MR, B9, e, KE. n
PUR RIS T NCIT R M A E R OES. MR RAB UM RS ENMEN R, B4 DPSSL sB&7
RIEE D240 1 A1 TR BRI AR R .

HE, ¥ LEEBESHEN R — I Nd YAG YU RERNEHT RMERILE (m: BRAREE) ,
HAR R R H BHR R BRI R R R B TR S M R 8k, WIX— &K, Yb.YAG PI3L
MEMHER, EEERBFRATRARLEHNRE, FEERELUTRIN, mEEMFRE/RERL
BE WELHRE. BEAFENERCE. BEAHEZEHRESHAITFRT M Yo YAG MBI, BN
KEBK. BYERBEBOLHRN - TERE.

Hep e BEHE M XEMFHRAF T 1992 FRUE Thin Disk #6201~ ERRAT Haigit8
B, FIH YbYAG IREHER, ¥ YbYAG SEHREEAR, FRA LD MIH#TER, WHESERE
BIRPIRE THRARY, KYARR+2EEF.

RAMFA Thin Disk OERMABITEE, AR 940 nm , SEESHILTHIER 40 W B R0
WHEM YL YAG, FEEMNEWRET 16 W LR, HEN 1030 nm #1806,
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2 Yh:YAG #91E&
Yb-YAG RIHHEZERMMER, Fsp FESEESLE 10000 con~! 4, FEBEWEERIE 5d AFE, EFR
Z7E 100000 cm ™" 4b, SLRTHE YAG HEIERRE (~40000 em™Y) . &#8Fik 4f BEESZ 700 MES,
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B 1R TXAEGR. BOE TR R °Fr)p BRI —BSBES LA SRR TEARE. B THREE
EHRMEER, RRHERW (WNIEAT) BBRE. 1 °Fr. BR, HEEROTEAERME, EXH
E=RRRLEY, ERABHELTRKEE. dTREZFEH

10,679cm

TR, % YbYAG #RT AL —REMESEK, = S — A
BE L5, 5 NAYAG F—#, Yb YAG FHEIEHE AR 0 Freom
L BB RMFIHRR, THEREEEREST Nd 78 YAG '
BB A
SHABOE RHERR JEHE Nd:YAG), Yb:YAG B&m 941nm 1.03pm
or=7.6X10%cm? =3.3 X 10%¥cm?

T - SRR (e LTAR 83%); RAE/D (<11%) 5
FENBOE TR ERW AR, AXBRHN MBS RE;

BBJUKIE (25%), ToHIBEK; Bk ERE (05 mm) . & 785
WEBTE, FTlfesh AESRUREEIOR A RILE R e i T
B, BOEHME, W NEYAC B0, HUEkh R

ATTHURAESMER (bR E—SHENTE; T2 Yowag 0 O
BELEHERSR B, Fig.1 Stark level spectroscopy of Yb:YAG

M EBX RS TTLIE LD A Yb:YAG BOLSRER
S A BB AT Nb.YAG #0688, HER Yb.YAG W EHE/, HES, TEXNGHEBIREE, &KX
HEE LR, RRERFEK SESRBOSFHRA. HPRETNSFARERERENEHNREE.

A RAENERY nGaAs AR " REREHTUMRESH TR Yb:YAG X—KHH. LD KRN
KATLLAE] Y3+ R, WTIKB RS EWIIREE. Xk (4] . [5] fI (6] EMF T X LR
TAE.

BT Yb:YAG W8 Yb* BI-FRYERE S, BN BT HURAy, XX LD iy B A
FaERlL. MEHEETAEEMEX. Thin Disk BOCRMRThZATFRRATHRARMSK (B
BEZ 4 200 ~ 400 pum) .

BRTAREBE (Yb) MRS, KW YbLiYF,, Yb:YAIOs, {H Yb:YAG BREH RBATEHN, BAE
HENFOE - REREBAREN R, AMNERYZYENRE, BFaRiEeIER, HFESERIERSR.

3  Thin Disk Yt %%

M I AHOEERS AR TS B RGN HT AR, B h TRENFRNG ZHRERIUY
%, SEORHRRRE R, BRIUAK, X—HREESRABSMEREFENE, AN UREESEHDEE
BEAEZRBRRE PN S, B, IERFESRREO6ES, N TRE Yb-YAG #Hm MR (<50K), Bk
B A G ERE R (>25 mm/kW) , TIRHERRHAGHH D RATFHRBER (<7 mm/kW?)
Bk, AT R4 RIE YbYAG MBS, SEIRGERHT RIH R B, RISt 1992 468
BRI RS 8y Dr. Giesen ZEAR M T Thin Disk ¥ B U~ , 7688 R B R EOCEER L
IR AR T RIFHER T .

Thin Disk $OEE 9 EEA BAERA AREME A BRGRFEROLSRAYREN R, BHRSKN—IRE
BRI L, TP E R RS R R —, RHTE S EMTTRT AT

B FRESRITRGERMR/D, BEHAEEREIREREHNHLT, SEABHFRESZRER.
LWL TEEAS, FHEAMERLEEABEHHET, RHMERTHERRE—EMNHE. X
SRR IR E RSN R KM T SRNRERE. X—ZLZRTHEELHATROER, EBRERRDRE
EREHERLT, ARHMAFEHAER, RTRAMRAHHIIZR,
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B AR A BLAY R SRR AR, BB S AR RE T SRR, RETEARCRWE, B
ABERELHOEN R, X— B TURBEENETE, ERIEFEEHAREERT, REAANSREE
RJRBE, MATREMR el BN F RO e § B {H LR,

RER A ¥ S RO A AT RN URIEROLS ST SEW R, RERRKDT: 1)K
FRMEHHEFERS; 2) A TR RNBEREBE, EEILSTUHBRD, ARXHES
HAFRIESR, BPURSHLESERABOLRES: ) BOESREBTHTLURZ 3 4B
H R .

—A AR ARENER. BEURBRIEESFHN 7T mm . 0.3 mm M 8~ 13% . HATRMEIME
WHRFEFERRE N XEFEKER. FHICH Gas FFAROCHRE, HEKN 040 nm, W
KA, AA&FEmE 2 FiR.

FH A VY T B B — TP T BT L D2 R T LB AR R /P, XHERY 90% B9
WM R T . MRS RAELREN 2~5%.

4 ZBERGIE

4.1 TRER
BAEREEMR 3 PR, RIOABEKN 940 nm, SBEBEGRLIREFRN 4043 W 5 InGaAs 1}
EHOCBBITEN, BHELMEEY 125T.

Crystal and heatsink

Spherical imaging
mirrors

Fig.2 Three-dimension view of the pumping scheme Fig.3 View of the experimental setup of the Yb:YAG

and the resonator thin disk laser

YA r=1 m ., BEEEN 4%(1030 nm) LB REE, EEER 9 cn WHRT, RINESKRES
Bk -10C ., 0C. 10T B, MBHHIOLHBESEMIENMEZME 4 PR, EREEEAET -10°C M
RF, BWER 4043 W B, RIVRB T KN 1030 nom . ThEN 16.37 W BITELES B 806, B, ¥k
R0 - FE R 405% , BIBER 5% .

LR, RAEERA r=2m . ¥ 1030 nm BARIN 4% HEEREE, HESYAE, RREESRKRES
% -10C ., 0C. 10T K, WMEHBICEHBEESEMIBYMKWE 5 Fin. RNED, BOLRORER
FTEE, EXREERAFHRARES, XEZRPHEHT SR,

4.2 it

BOERME RS HARENXREA, GERESMK, WSOt —StRASERAE, B6
LRI TX—4E. XEERENGERBEMNABRSBEETRAFT VBN TS, WFBOLHH
PR, W EEX—ZRTUEY, BEESHRRRMEBEFESRERACHATE. A4, BTFE
W RLE T VO T VD T AT R — T T AT A G R LSRR ERAK, B, XEAIETE
AMROER R EEK. ELBEAERS, RITRIABCHROHE LIIEIDCERAZL 08K, TMRIKE
VT U R ST R bt — e BE R A T HEMIAY. SEU LA, RNESEOLHRE S
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Fig.4 Output power versus pump power at various

temperatures

of the cooling crystal.
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Fig.5 Output power versus puinp rower at various

temperatures of the cooling crystal.
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The cavity length is 0.5 meter.
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Diode Pumped Yb:YAG Thin Disk Laser
Achieves 16 W CW Qutput

Li Chao, Xu Zhen, LiJunlin, Wu Nianle, Li Skijun
( Key Laboratory for Quantum Information and Measurements, Ministry of Sducation,

Department of Physics, Tsinghua University, Beijing 150084 )

Yaon (Guangiac , Zhang Shaoguan
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Abstract In recent years, Yb:YAG has been regarded as a way of developing high power and
high efficient diode pumped solid state laser(DPSSL). We briefly present the very promising
properties of Yb:YAG as laser active material, most of them clearly superior to Nd:YAG in
diode pumped applications. The thin disk laser concept was summarized. The experimental
data and the diode pumped Yb:YAG thin disk laser setting which achieved 16 W CW ouput

laser were demonstrated.
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