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Study on thermal characteristics of Nd:YAG lasers

under thermally boosted pumping
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Abstract ; Thermally boosted pumping scheme is adopted, pulse laser emission successfully is demonstrated in a slab

Nd:YAG crystal under LD thermally boosted pumping at 885 nm. Theoretical analysis of thermally boosted pumping

has been done according to particle transition, experimental comparing between 885 nm thermally boosted pumping

and 802 nm traditional pumping has been done. The optical-to-optical conversion efficiency has increased 26% than

traditional pumping,and heat generated is about 23% less than traditional pumping. Results reveals that thermally

boosted pumping scheme has more advantage in thermal characteristics than traditional pumping scheme.

Key words : lasers ; thermal effects ; thermally boosted pumping

1 3

PRI A 77 5 iy LA @ B BHIE A 5 Raphael
Lavi Z32 0" RAS K AL T i 2L 8RB 1 2
TS TR b O BT B B0 1 RE
BTy, , LGS 77 302 K 2 25 B 2 1 3%
THs R RER'Fs, , FEo R B)'F, , GBS, PR Bh SR
T 7 S AL G A 7 SR BN A e T I
JEIET 18] L FO 8% , 32 i TG U TR K i
B3 R v 7 A R B BARARS , BE A SR Nd:YAG %
Je AP R RIE . F AT 885 nm B HE R 5
RO GRS T HELN 1064 nm™ | 1340 nm",
946 nm"* OGS 1, JF B 52 E6E T 885 nm

il

{07 AR AL 48 808 nm AL BI(E RERACK LA
PR PR O TR R [ SR R K
ORI ST M 2k T AR T =X 1T 3 9 O R 4L,
SRR I AR WO A7 BER 0 18 2 3 5
o Wb TARTT AL CI B, Wo'a ] T I 1A 1R
JRZ BN T ASCKS 885 nm LD B HEAEH R A%
Nd:YAG kop Ot 4 2E47 T S8BT 5T, I 544
(4" Fs o S 5 AR RE Dy HIHEA T 105 LS80

BE&TH - FiHF 45 H (No. 9140A02012107BQ39) % 1)),

TEHEE N 2B (1985 - ), B W iF5 A, 3 R34
DL AR BIWZE . E-mail ; yansiping@ gmail. com

W #8 B #5 :2009-07-07 ; 1&£1T A #A :2009-08-27



42 WOt 5 ¢ sb

5 40 &

2 HEipER

MORL - BR IF 1 38 W] 1 885 nm il Oy A2
Nd: YAG PUREZ 7 Gt 3003 B e 1) — Rl 580 7 2K
T LT 885 nm A1 808 nm B EN AT,
ARSI AR PR I P A I O o AR 7 A Y
R

P, =P,(NR) +P,(RAD) (1)
Horr, P, (NR) S JCH@ S BRAT P A 1) #4825 P (RAD )
H SR S A R

Py(NR) = (1 -7,)P,, (2)
P AW SO YIR g, AR
P,(RAD) =P,(QU) + P, (Stokes) (3)

P, (QU) 2 i T [ AR BOL & Hh A7 78 1 e B 74 K 4t
B A A A RO P 7 AR (AR 5 Py (Stokes ) S
TG v ARSI 7 AR A A,
P,(QU) =77(,e(1—77qu>Pahs (4)
P, (Stokes) :nqenqu[l -A,/\) 1P,,. (5)
o m,, A3 R TR BE SR K AR b A S5 RN
I A A R R R (4) R (S) 5133
Py A

P —(nqmqu))\—’[’ (6)

TEW SR R ST P38 Py I FEA R  A,
Ay BN PAENERZ N

P _ A= My Mg At 7

Py - AL = Mo MgaA

Hy TR DAL Oy A AR R T ROR
ARRE, JIT LA i TR RO 17,808 nm ZE 7 2 1Y
HEFRHCRRBUR 0,90 R 0, #BELO. 95, B
KA 1064 nm, ZEJ KN 885 nm I 808 nm, 7E IR
WCERHOEIIAR P, AR [E) e, 885 nm A I 4 5 I
T3 207 A AR DL AL Bt 808 nm ZE {1 75 30 2 Uk
L2 40%
3 0% I

SCEG R A K o Bar 252 UL HES, LD (451
(P EREAA B S R AT 58 B ] ) & 't X 3801w AR
5 mm x23 mm, 3% [ B S fE D 1600 W, ik 58
250 s, PP K K 885 nm (15 C), Lk T N
6.8 nm, 1 X B IE Fi Bl 4 A Oy SOM e TS
4 808 nm AL 7 AUAERIAFOR ™ A IR PEE J5 T
AL, E T 5 885 nm ZE AR R [ 25 44 281
Pk 802 nm (16 C) Wy F ARG B Yo, ek
802 nm ZEHEIHLER N Nd: YAG 7E 802 nm &b 1
W Z2H0F 885 nm ZbAH 24,802 nm 5 885 nm LI AE
TE b A N PR 455 4 T) 4 386 4 20 A s 9 H. 802 nm 5

808 nmZRIHDGI A A 224 6 nm, = (7) Al A
802 nm5j 808 nm LI I il A PN 7 A 1) AR 24
802 nm FEMEITCFE 808 nm ZEVH 5 885 nm FEIH UEAT
PPERER LS A AR IRBOCA PR A RSt 45
FeE R 1.2% 1) Nd: YAG, R} 8 5 mm x 8 mm x
30 mm, PigHE 1064 nm B3 5, HARMTE TS, #
et RO TAEWA Y 1Hz, R FTHCHR O 93l i
T Nd: YAG 7t 885 nm Ab %) W i % £k 56 B Oy
2.5 nm, JAEIF 885 nm LD % B4 5 i AR i
LA B KIsE%E R T LabTech /A1) H500 17K
Vg, R L AR ™ M 44 Tl LU LD B S e
OPKAER . LD 5 IR ] BeamTech. Inc ()
LAB 9800 Laser Diode Driver Hi JF . #OGHF &R I
SRHIE S, K 80 mm, fj iR B RN T =
35% ,SH A E A 1R,

QCW 885&802 nm LD ZE AR

ST e
@ Nd:YAG@1. 2% m l::lj/\>

L 80 mm J

[ i

1885 nm LD SR 4 Nd: YAG OGRS

Fig.1 schematic of 885 nm LD side-pumped slab Nd: YAG laser
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Fig.2 characteristic curve of two pumping scheme (Vs absorption)
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Fig.3 temperature increasing of two pumping scheme
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