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CALCIUM FLUORIDE CRYSTAL GROWTH WITH IMPROVED TEMPERATURE
GRADIENT TECHNIQUE

SHEN Yonghong'?, PENG Zenghui', GUAN Shuhai', DUAN Anfeng', WANG Qi'
(1. Changchun Institute of Optics Fine Mechanics and Physics, Chinese Academy of Sciences, Changchun 130031;
2. Graduate School of the Chinese Academy of Sciences, Beijing 100039, China)

Abstract: The temperature gradient technique (TGT) for crystal growth was improved. The temperature field in a furnace was di-
vided into two zone: in the melting zone, the temperature of the crucible’s bottom is higher than the crucible’s top; conversely, in the
temperature gradient growth zone, the temperature of the crucible’s bottom is lower than the crucible’s top, similar to traditional TGT.
Controlling the relative position of the crucible according to the temperature field causes the melt to become homogenous and pro-
vides good crystal growth conditions. Calcium fluoride (CaF,) crystals with a size of @135 mmx150 mm having higher quality
grown by the improved TGT. The dislocation density in CaF, crystal is lower than 330 /cm?. The crystal has a good transmissivity
from 190 to 9000 nm. In the ultraviolet band, the transmissivity of the crystal is above 80 % at 200 nm, and above 80 % at infrared

band 9 pm also.
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Fig.1 Schematic drawing for melt homogenizing process

1——Positing rod; 2——Heater; 3——Crucible holder; 4——Crucible;
5——Grown crystal; 6——Melt; 7;,,——Melting point of crystal; 7,——

Temperature at crucible’s bottom; 7; Temperature at crucible’s top
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Fig.2 Schematic drawing for crystal growing process
1 Positing rod; 2——Heater; 3——Crucible holder; 4—Crucible;

5 Grown crystal; 6——Melt; C-1 Temperature gradient in the
middle of growing process; C—2——Temperature gradient in starting
growth
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Fig.3 Grown calcium fluoride crystal
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Fig4 Schematic diagram for the defect location in grown crystal
1——The higher quality part; 2——The lower quality part at the top;
3——The lower quality part at the bottom

2.2

f£ CaFy FhRZE I RE i 325 K AR A
PRI, RS B R PR R . B
AR AT, R ELEHAR /N, X
SR B IR AAAN R 38E G 1 T o Tl PR L 11
AL, SN T AR AR R P B R 2R K A AT

AR, WEEGEW T AR, t
i R A R IR AR — IR o S0 R T R I
AR BB /N T 1.5 °C/mm I AE K H R A
SHILGHE . NUR A B, F ] DL
BRI AR K . e AR KRR AR K
DX R ERR AR, AR IR AE KRS 1 v]
245

1=(TTw)/ Ty (1)
Hrre T, AR fE v, 7EAR KX P d i AR K T
T BT 3 A o A0 A K TR T P 0 5 S BRI P 8
P, Ty AKX PIRAR Y 1.5 °C/mm {7 &
[Es T A CaFy IS A T NIE G iR KT
W BERRRE o BRA R B A A R rh i i 2 4 AR
(17, B LATH S 5 52 Bl BRAK B 1T e A 480/ ) i 2 o
SR, SRR AR A KA N T,=Ty+200 C, HL
TBERRRE M T, 0 2.15 Clmme HR4E (D)7 AT
AT AR PRl 93 mm. SEBRAR K R AR T
B K 20 80 mm.  Hofhi 25 42 i FAR 1)
WA BURN T 254 22 38 1 1) o
2.3

SR TR AR o A o AT AR LA T W%
TEE 4 Frosi 1 XOJHORESY, YR EH )
EETF, @A KA EH B2 10 mmx 10 mmx2
mm [P d T PERE S B AR RE S RONIRE S 0.2
mol/L TR, =i 30 min, HUH 5 EATERE,
FH 27 S OB A I S AR (L L )T (R A 0 AT, 45 SR
Kl 5 s

= . . > L]
e O . 7 %\
c . -
xR R !
eith 0P 2
"‘ L] . - ~ 1
O, . e
L%
T b - &
-« ° >
<t o 0
. £ |
S S, & (3
J .
< ‘e
o .q. -“ . + ® - &~ - -

- 4 o
< . L)
L ‘e B e - .
L y
o . Y . “ « ® 0.1 mm
= - B ——

Bl'5  CaF, (1) R4 5 Ai
Fig.5 Dislocation distribution on (111) plane of CaF, crystal
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Fig.7 Infrared transmittance curve of CaF, crystal



