% 20% 1M #

ot B R
LASER TECHNOLOGY

Vol 29,Na 1

20054 2 H February, 2005

OO0 : 1001-3806 (2005) 01-0082-05

LD UL YbMAGH DD I L

SRIRAL TR BT
CREREEE ZROEFR UG 48 230031)

O0O: DA =RBREABEOCIE B HEUETTEMR T LDIHE Yb YAGHRAHUGE HIMO G e 2
BN, HEE AR T EE /R A EARAL S RE o TFEERTA , Yb YAGHISEIE 100RW IOEHIH BRI ZE 130mm X60mm - X
3mmZiti, YO U IR EUNT 1% MR A R MRS AR HHEE 130mm X60mm  >3mm b AT LR R
Yb YAGEWASZETTITIY « FTLL, Yb YAGREAKRBOGE AR H 18

OO0O: Yb YAGEUEITE ; LDILmIZ IR AHOGE ok Hvi aE

OOOOO: TN248 173;0434 14 OoOoOodod: A

Properties of LD edge-pumped Y b YAG laser

ZHANG Qing-li, JIANG Hai-he, YN Shao-tang
(Anhui Institute of Optics and Fine Mechanics, the Chinese Academy of 'Scighces, Hefei 230031, China)

Abstract: Based on the theory of quasi-three-level olid-state laser, the7daserproperties of LD edge-pumped Yb YAG slab
laser are studied with numerical calculation method The laser output propérties, temperature effect, optical distortion and doped
concentration optimization are studied The calculation results indicate”that 100V laser output can be achieved with Yb YAG
medium, whose size is about 130mm X60mm ><3mm and Yb®* concentration should be less than 1%. It is feasible © grow the

crystal with size of 130mm >60mm >3mm, 0 Yb YAG is a piomvisingmaterial used in the tactical laser weapons
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Fig 1 Coordinate setting of LD edge-pumped slab laser
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Fig 2 Iteration olution congpectus of the slab average temperature, i is the

iteration number, T, ; is the average temperature obtained by the it-
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Table 1 Physical p roperties of YAGL®®]

name/unit symbol value
melt point/ C 1970
temperature coefficient of index dn/dT 73
/10" °K!
conductivity/ (W -m~?* - K1) K 13. 0
pemendicular stress-optic coefficient
. B 034
/TPa
themal expansion coefficient/K™* %t 6.9
parallel stress-optic coefficient/ TPa ™ * By -091
pecific heat/ (J - kg™ - K1) 590 @300K,
30@200K,
130@100K
M /(10 %m? - s71) 51
young’s modulus/ TPa E 0. 277
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continue
name/unit symbol value
fracture stress/ (10°N - m~2) O max 127 ~255
Poison s ratio v 0 25
density/ (g - om %) 4 56
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THRBHFRIG . BRGNS/ R DB K -

300KV HHIZ TR Yb YAGHR 2% Fi il B 43 A7 A
K SHR o« IERIDRT y = 0IXI AR 2 S 8P 4>
iy A8 xR SRR L (y = 0) B9 B A
i, R B A AT AR . £ y =0, x =0. 3754
WP N 406KTE x =0, y = 04 AR B A A1k, A
336Ke

\
|
L
L.l
]
-4
B
1
]
]
|

Fig 5 Temperature of Yb YAG of 160mm >75mm >Gmm with pump power
300KV
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Fig 6 Output power, abption efficiency curves of Yb YAG slab vs Yb®*

concentration, the close and open symbols stand for the output power

and absoption efficiency regpectively
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Fig 7 Average temperature and focal power variety of the slab with different
pump power, the close and open symbols stand for the temperature
and focal power curves regectively
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