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Optical properties and second-harmonic generation (SHG) in N, N-(dimethyl)-4-nitroaniline
(DMNA) crystals have been investigated using bulk crystals grown by the solvent evaporation
method. This DMNA crystal has an optical transparency range from 0.5 um to near infrared
and large birefringence. The collinear- and noncollinear-type phase-matched SHG of Nd: YAG
laser in this crystal have been investigated theoretically and experimentally.
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Fig.1 Overhead view of a DMNA crystal.

Z ONFERHEEIIIEE 0.590 um DIt LT Fig. 2
DEICHE->THY, ARNBETIERECHT 220/
BEOZEMZ £1.22 IR THh - 7.

Fig. 3 i3, Bonh/ERD (010) HicEEICED
BD X, Z FHICHTRERRLEAHIEI L EDB
BEEOHERRETHY, KEBBRIREFHETRTC &
&, My b AT7HEER 0.5 um AFicdk - T Nd: YAG
V=¥ =3 (R 1.064 um) O SR EE: (0.532
um AFH) TRBEWEEE LTS Edsbh 3.

oI, CORRMPS XY HE XZ @EAAREET
52007 ) X b EERL, ZREMMEEHICHT BE
EFrREHE L. MEIIE3ERO He-Ne L —4 —
(B 1=0.5435 ym, 0.5941 um, 0.6328 um) & Ar L
—#— (1=0.488 um) LY Nd: YAG L —H— (%
DOE—LfER IR £+ —THENL) ZHNE. 20
WRERUION Fig. 4 TH 5. ARGOF v A8
MEMET, ERE v~ 1 Y ORTELLE SDTH

HyC
3 \N
Hyc”
a=9.734A
b=10.574A

c=3,974A
Z g=g12r

NO,

Fig. 2 Crystallographic and dielectric
principal axes of DMNA crystals.
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Fig. 3 Optical transmissions of a
1-mm-thick DMNA crystal.
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Fig. 4 Refractive indices of DMNA crystals
as functions of wavelength.
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Table 1 Refractive indices, #x, ny and nz, of
DMNA crystal at Nd: YAG laser
wavelength (frequency w) and its
second harmonic (frequency 2w).

2=1.064 um (w) A=0.532 um (2w)

nx 1.477 1.504
ny 1.626 1. 650
nz 1. 966 2. 401




166 (34)

U Table 1 55 LS i, DMNA #RIIIEE
k& EETZ S 2.

3. Nd: YAG v —¥—}DhiEEE SHG

3.1 NMHEEAAOHE

Table 1 OEHREROIEMIEFRIT v v
0 0 0 du 0 dis
da de2 des 0 das 0}
0 0 0 das O dss
DEAEEETEE, 2471847203 ) =T
HES (R 7 —(HEESR) ©, / va ) =ThERE
(=7 b VRIFHES) MTIRETH 5 T BN 5.

I3, AW THSB Nd: YAG v —4 —t0D DMNA
HERNOEMT FEBREER (0,¢) TRLICEEDA)
=7 RS R RITRE A, O A L. £ O
B2 Fig. 5 icRd. Z20EHT ¢=0 D& EIKDNT
UTFicitds.

W, Ykt o HE 6 12 RRRE Ui R
(£,Y,7) THBE, IR ERET vV vid

0 0 0 di* 0 dis*
dar* das* das* 0 ds* 0 (8)
.0 0 0 da* 0 ds*

(2)

L,

di*=d11cos? 0+ dis sin O cos 0 —dsasin cos
—dsssin®0

die* = —di4sin @ cos O+ dis cos? 0+ daasin?
—dsssinfcosl

dar* =d21 cos? 0+ dessin? 6 — 2dzs sin 0 cos 0

da*=do

d23* =da1sin2 0+ das cos? 0+ 2dzs sin  cos 6

das* = d1sin 0 cos —dea sin 6 cos 0+ dlzs cos 20

dss*=dhssin 0 cos 0+ diesin? 6+ dascos?

+dsssinfcosl
dse* = —dissin?0+dissin 6 cos @ —dsasinf cos b
+dascos? @
(4)
Ly, HER E OAHITHT 2 2 ROIEMIES R
Py =du*(E¢°)? (5)

kS 24 7 1 AAEEA SHG &, JeER E:°, Ev°
OAFITH T B 2 IROIERRIEIHE
Peo=2d1s* E¢® Ex® (6)

ICHDL 44 7 2 hriERA SHG BAHEL 8 5. £ DAL
A A (PA) OFAMER

24 71T, Om=42.5°

24 72T, Ome=22.6°
P Ay ol

Je 204535 (199143 A)

90r
laser beam
(fundamental)
i Type 1
o
(3
Z 45¢
D
q \
Type 2
. 1 R |
0 45 90

¢ (deg.)

Fig. 5 Calculated phase matching curves
for collinear phase-matched SHG.
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Fig. 6 Configuration for noncollinear
phase-matched SHG.
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Fig. 7 Experimental setup for collinear
phase-matched SHG of Nd: YAG laser
in a DMNA bulk crystal.
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Fig. 8 Intensity of collinear-type SHG
as a function of 6.
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Fig. 9 Experimental setup for noncolliner
phase-matched SHG in a DMNA bulk crystal.
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Fig. 10 Intensity of noncollinear-type
SHG as a function of 6.
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