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2 o ¥AYy 2 $7]EA meta-Nitroaniline(mNA)9 ZEA GAAL FPyge A143}
o YAA7IEY AeoZ AT 5ot AT mNAS = 9, 0.1 Ko Q¢ iz A
N F23 AL £9sted sHF ¢ =Z77F F 20x15X15 mm*d $5¢ EA HAAL
AAAZ 42E 2R AAAQ YL SR JF PFozat AYck: Aol 4R
g ugoa A Py (11T} (02T)He2 YN o}, Aex e IuE 3
o2E AAwo] A7) @ity @A AAe] ojFo] 2k wWEe el MY uger &
Hg Az, [00T] WFes @9 Fck AAY A 2F T2 B4 YAZEE XA to-
pography & ol4sle ZAlstgdon, vjAdd F3 B 23 =33} WY 18 ¢ F&4 B
Z &xdog zmAbsgh

Abstract meta-Nitroaniline(mNA) crystals were grown from the supercooled melt for the first
time. A seed was introduced into the purified mNA melt of 100 ml 0.1 K above the melting
temperature (T,=112.0°C) and crystal was grown at constant supercooling of 0.1 K. The melt
was stirred. mechanically and the crystal was also rotated while the growth proceeds. mNA
crystals of size up to 20X 15X 15 mm?® and of very high perfection could be grown for the peri-
od of one day. The bottom half of the crystal faces are well-facetted and covered by {111} and
{021} faces, while the faces of the top half are not well defined. The overall crystal morphology
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was characterized by the unidirectional growth along one of the polar axes. The absolute di-

rection of preferred growth was determined to be [001] by the pyroelectric measurements. The

perfection of the crystal was characterized by synchrotron X-ray topography and optical char-

acterization was made by measuring second harmonic conversion efficiency.
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A dge Ahd a7t g
] = o8t} 1-4]. meta-Nitroani-
line(mNA)S vy FgdaLes dehde
F718 FoA vz T2 dEta, A7)
B8 AcsH57] ¥l4Y B A5rH818]
g EAZA g 977 FEEHAR. AV
38 AF  r;(632.8 nm)=16.7 pm/Ve|x
[6], »Id¥ F& AlFE 1064 nm A
dy=d;s=13.05 pm/V, d;=d,=1.09 pm/V,
d»=13.72 pm/Ve|t}[18]. mNA =ZAe
mm2 & AT £33, Pbe2, Z7HEl
£8i[19). 28z ZA A4E a=6.501
(2)A, b=19.330(4) A, c=5.082(0)A ]z,
Z=40°jc}[20].

AR Fud 549 724 S4¢ A7
stxz, AAAQ $82 317 AdAE 52
EA9 37 AAe] desic) AF7A &
Y mNA 92y A3 & FEHE[09],
Bridgman-Stockbarger w[13,21], <34
(7] ==z 4o Aagel21,22] AH4-3kdd
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Aldrich ChemicalAle] EA|EE 98 % gl
mNA £%¢ o} AES ses 242 goi2
AHgste] AAAS I, thA| odotAEHle]lE
(Ethylacetate): # A} (Hexane)(5:1 &)
< &u]E I} column chromatographys %
sty g AAsc AALY 2L ro
tary evaporator® o]&3od £uE FLA

712 AZE71E )43t 80CelA 5412 &
ok A3 Ax Az HF ETEY =
£ gasliquid chromatography 2 534% A
60 ppmel gtk 2A Ao ¥¥ AHEH F
AL ARt gy el FA] A8t
71 Ael] vk olAEAM MBAHE 3T,
2o} A9 vy e column chromatog-
raphyE AH AHA A2 F -

Fig. 1= mNA ©Z2x A4l AHgd A
2o} A e A 338 2
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Fig. 1. Apparatus for supercooled meit

growth; BH :bath heater, CS:crystal stirrer,

TC:thermocouple, BS:bath stirrer, HC:

heating coil, M:magnet, SO:silicone oil, MS:

magnetic stirrer, C:seed crystal, Melt:mNA
supercooled melt.

Boja BEY 5 YA e B39 mNAS
D £7]E Pyrex 218 Abgsto] Azt
onj, BE wARA 4 L3o] Z AP
29e AL AdeR:
AgA SEE Aesden, B g3 9
22 gr dg nAd F7) g B2 F
oo d4& 7ol hdst et Jtype A%
o2 v & =353 solid-state relays A}
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Huio 2 A7) mNA SAR L] Az}
4A=E A7) Y3l dE9 T AyA
d7 A (KEK)e] ¢%% Photon Factory2)
AAREE X-AE A8t F3% EX3
2} X (topograph) & 71 S3 et RS &
W2 AM4-g 4] F(solvent saw)S AH-&-3}
J(010)H3 FA3A F 1.3 mm FAZR
Azz, Fehd AEE Exasty] Add
H3g F74<¢ 0.8 mmrl 2 d7bA ovtg
& A4 RS HAA HelA dulEdd
t}. mNA ZAL 7|AHo2 stz £3)
71 dEol dol FAANA WA A= 24
Hygol} Fo] 2 ¢ oz u$ F35
o &t ExagtzE 7|5F 9 A=
2 EE storage ringd] AH{FE= 259 mAg,
Alzs} dEHRY Ages 5 cmen, =&
A7re 729, Exastz = Agfa Struc
turix D4 Xray film& A}28loy 7] E35}¢t}.
2.3. 3%
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=33 ~#Ed2 ShimatsuAle] model
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Fig. 2. mNA crystal grown from the super

cooled melt. The fine scale indicates 2 mm
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(a) Side view

S
& = s

(b) Bottom view

Fig. 3. Schematic diagrams of the morpholo-

gy of mNA crystal grown from the super-

cooled melt(shown in Fig.2):(a) view along

the b-axis and (b) view along the c-axis. The

curved lines in (a) represent the edges
which are not well defined.
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34 WY 3 o= BFo2 Aol A
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Apolelj A o}F zHA vheldl whe 33
o2 ARAZ AL (021} Ho| A et
vz {111}he] ZA vepitdt.

mNA ZAxge] &9 gz Ay BF
ol A §F wrgo 2t At I ¢
z2% wsjch Fig. 6& mNA9 24 72
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AE Y £l B AAde] (00D
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gt Ayt we AAWe] (001) §e2
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© (a) Side view

(b) Bottom view

Fig. 4. mNA crystal grown from acetone:
benzene(50:50

view along the b-axis and (b) view along

iIn  volume) solution;(a)

the c-axis. The fine scale indicates 2 mm.

45§l oA E 9 carbonyl’)E Ata 9
27 A% A7) SAHAEE Yz ek AR

A7 FANA oA E B2 carbonyls) gk
mNA £2}9] nitro7](NO,)7} A7)-He =2 3+
4017 WEo) ME ybitsts A
gtoh. 22y} carbonyl”]= NH,7] 2 CH
£ (mNA)CH--O(c}4E)2 (mNA)N-
H---O(o}AlE) e} 22 ZAYS FAsH 5o
(001)Ho =2 olHE £x7} &3 4 9d.
w2}4] amino 717} QlE (001)He2: A
Aol AHAY 4 QA FHI nitro 7|7} Q=

o
A=
L.
=
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(b) Bottom view

Fig. 5. Schematic diagrams of the morpholo-
gy of mNA crystal grown from acetone:ben-
zene (50:50 in volume) solution;(a) view
along the a-axis and (b) view along the c-

axis.
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Fig. 6. (a) Molecular structure and (b)

stereo view of unit cell of mNA crystal.
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Fig. 7. (a) Synchrotron X-ray topograph
for the 340 reflection using the (010) plane
of mNA crystal grown from the supercooled
melt;gs:growth sector boundary, gb:growth
band. The scale mark indicates 5 mm. (b)

Schematic diagram of the topograph in(a).
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(UT) R Alole] HAolxm, 8% AR
AeAEe (010)H3 J11)| Alele] AA
olc}.



356 =

3.3. 3%

A

A3

Fig. 8¢ F77} 1 mma mNA ZA9
33 2#HEyE 2oFErh. 530 nmolA
1200 nm Atelelle HEE Fulzh ol
Ae  dHZE FIHESE Helm  gd.
1465 nm&}t 1510 nmelAq ¢ F4= NH, 2
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7} 2F 20 % ¥3, cutoff AL a-F WGP
o o 500 nm, c-& WFdd 510 nmE c-
% AR qrt F & A4 cutoff
7} deolyte). FFel mep £33z} cutoff
fAo] & AL 432 (dipole)Eo] c-F 2
2 HYsolgle] o] wgoR P I Wol
dz}e} o] A5 a4& ¥ go] do ¢

2 F+xe | 71 cutoff HA-& Rol7] of
z
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o}. Fig. 9(a)E A=1064 nmolx 2 24
£ 2 5E[13] AR type 1 A4 ABY 7
=9 AHelch A7|A & 2 Fo2RE &
A Ztreli, ¢ xy FHAANAM x-Fo
BERE yFo08 A3 Zxolg. 1xn
(a, b, )= AAFEoIt}h. Fig. Ha)dlAM &
g Kol 6§=90°, ¢=55" Rl H4
A% xHo] 69 Hsld E wkd ¢9
Hiloll= ®AEA 4% wed) Fig 9
(e 92 AY A=A AdAHez 23
zstg Ao 7lds= Fa5 vy B
AT, derE 6] tisiA AL Aeldt. 67}
M8 5E du@= A Frlksled, 6=
90°, ¢=55"d w ds=109 pm/VE 7}%
2 @& 7HAH, o] gt KDP ZAA 9 dy
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Fig. 8. Transmittance of b-cut mNA crys-
tals for the a- and c-polarizations. The sam-
ple thickness is 1 mm.
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Fig. 9. (a) Calculated type-l phase-matching
loci at A=1064 nm and (b) the effective
nonlinear optical coefficient of mNA crystal
as a function of polar angle 4 for the funda-
mental wavelength of 1064 nm.
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