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Growth of the new long-wave infrared nonlinear crystal PbInsTe,,
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Abstract: The new far-IR nonlinear crystal material PblngTe,, has great application potential among 14-25 um
even more than 25 um because of its special optical properties, including clear transparency(1.3-31 um), large
nonlinear coefficient(d; ;=51 pm/V) and suitable birefringence(~0.05). The phase diagram analysis combined with
the experiment was used to select the appropriate group distribution ratio, the PblngTe;, polycrystal was
synthesized by high temperature single-temperature zone method(STZM), and single crystal with size of
@11 mmx55 mm was grown by Bridgman Method. The as-grown crystals were characterized by X-ray diffraction,
X-ray rocking curve, infrared transmittance et al. XRD analysis indicates that the crystal has a trigonal structure,
the lattice constants of a, » and ¢ are 1.496 1 nm and 1.825 7 nm, respectively. The as-grown crystal is
crystallized well (FHWM=0.253°), the infrared transmission is above 50% in the spectral region of 2.5-25 pm, the
coefficient is 0.3-0.6 cm™".
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Fig.1 Synthesized PbIngTe,, polycrystal
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Fig.2 Schematic diagram of the crystal growth furnace and temperature
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Fig.4 (a) XRD pattern of the middle of PbIngTe,, crystal; (b) XRD
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PblngTe,, crystal

222 FahiiBw L

SR RS A= K ) B 2 TR, AR I AR AR I
HE DB L A T (131) B RE R o SR O far 22
PANalytical 7> 7] 1Y X'PertX 5 2k £iT $1 14 (o 49 i 5
2) XF I 3(b) 3 SR R AT R AR i Sk, s
AN S B, di R i e AR B, X AR ML,

2
WA A I, & REAR XS 45 A B e — 4R T, st

(131)

Intensity/arb.unit

I\

6 8 10 12 14 16 18 20
Q)

&l 5 PbIngTe,, fifA (131) FEIEK

Fig.5 Rocking curve of the (131) on PblngTe,, crystal

223 dhARAF AR

R TR I AR ) SR R LT A B i e R R
FH WG Fi A 2% HEAT T AN W) O B WA, A 4 3
Midwest /A 7] Lam950 128 &) o] U3z 21 7536 B 11
(L 1~2.5 pm) F175 E Bruker 23 7] Vertex 70 %1 {8 B
21 AT (FE L 2.5~25 pm). 8 3(b) 1 2 SRES
T3 Y 7 3 R LR AN 6(a) Tn CHLrp SR LE Ry 395 15
PR BR, 2k 5 L0 2 S AR R T G AN [ FEL A AR T 15
B ), &R A 8 1R B G I BE 2 1300 nm( L E] 6(a)
KD, 7 1.7~25 pum P BCEA RS W o %, 78 2.5~
25 um I BEB i R AE 50% b, WishE N, B,
PR, T2 B0 I PRl A BRI < ik B
FUEE] 25 um, {H PbIngTe, i 1 KA Bon H R
e, WA T b A A B 2 i Bk v

FIHF 2, $EA7 T AR R A o 35

_ L [ffa=rey YRy
=L\ 2R } TR TR
Ao TR BT A E L 85 LR SRR EE s R 9 AT

ST 13 i S A R S (R = (” ”2, n AT 5

N IR R o ﬂanI 6(b) Fﬁm, 2.5~25 um
I B R EAE T 0.3~0.6 cm ! Z ], JT 2B R4 TIR
KL, R AETS S AR M 2R B R

04180014



s Gk A2

www.irla.cn

% 4
60 F @ _
50 F
540
Z 50
E
Z30F 40
& 30
20 ‘_//50
10
10 | 0
1.012141618202224
0 1 1 L 1
0% 5% 10% 15% 20% 25%
Wavelength/pm
5.6
(b)
48 H
Epr
Q
= 3.2
[
8
241
&
216F
=)
<
0.8 F
0 L ) ) )
5 10 15 20 25
Wavelength/um

[ 6 (a)PblngTe,q /i J1 I £ 41 425 3 1% (4 141 - #8013 K K A )
(b)PbIngTe,q it HMIC R ELA

Fig.6 (a) IR transmission spectrum of PbIngTe;, crystal (inset: the
magnified image of corresponding cutoff wavelength); (b)

absorption coefficient of PblngTe, crystal
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