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Electro-Optic DAST Crystals

DAST: 4’-dimethylamino-N-methyl-4-stilbazolium tosylate

Properties

¢ high quality crystals
e cut and polished for various applications
e large nonlinear optical susceptibilities (d11 > 1000pm/V)
e large electro-optic coefficients (r11=92 pm/V)
¢ phase matching for THz-wave generation
between 720 nm and 1650 nm

Applications

e efficient THz generation and detection from 0.3 to >16 THz
e fast electro-optic modulation

¢ optical parametric generation

e efficient frequency doubling of 1.55 um radiation



Physical Properties

melting point 256 °C
refractive indices ny(720 nm) = 2.519, n,(720 nm ) = 1.720, n5(720 nm ) = 1.635

nonlinear optical coefficients* d,; (1318 nm )
dyq (1542 nm)

1010 pm/V
290 pm/V, dyg(1542nm ) = 39 pm/V

electro optic coefficients ry4 (720 nm ) = 92 pm/V
ry (1313 nm) = 53 pm/V
ryq (1535 nm) = 47 pm/V
dielectric constants g4 (B3kHz) = 5.2, &, (3kHz) = 4.1, ¢5 (3kHz) = 3.0
*based on d,; = 0.29 pm/V of a-quartz
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Properties

¢ high quality crystals

e cut and polished for various applications

e large nonlinear optical susceptibilities

e large electro-optic coefficients

¢ phase matching for THz-wave generation

between 720 nm and 1650 nm
Applications

e efficient THz generation and detection from 0.3 to >16 THz

e fast electro-optic modulation

e optical parametric generation
e efficient frequency doubling of 1.55 um radiation



Physical Properties
melting temperature 250 °C
point group symmetry m
refractive indices @ 1550 nm ny = 2.07, n, = 1.64
nonlinear optical coefficients @ 19900 nm  dy;; = 214 £ 20 pm/V
digpp = 31 +4 pm/V
dyyp = 35 +4 pm/V
electro optic coefficient @ 1900 nm g1 = 37 £3 pm/V
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1) “Large-Size Bulk and Thin-Film Stilbazolium-Salt Single Crystals for Nonlinear Optics and THz Generation”;
Z. Yang, L. Mutter, M. Stillhart, B. Ruiz, S. Aravazhi, M. Jazbinsek, A. Schneider, V. Gramlich and P. Glnter,
Adv. Funct. Mater. 17, 2018 (2007).

2) “Large-Size Bulk and Thin-Film Stilbazolium-Salt Single Crystals for Nonlinear Optics and THz Generation”;
Z. Yang, L. Mutter, M. Stillhart, B. Ruiz, S. Aravazhi, M. Jazbinsek, A. Schneider, V. Gramlich and P. Gunter,
Adv. Funct. Mater. 17, 2018 (2007).

3) “Linear and nonlinear optical properties of the organic crystal DSTMS”; L. Mutter, F. Bruner, Z. Yang,

M. Jazbinsek, P. Gunter, J. Opt. Soc. Am. B 24, 2556 (2007).

4) “Molecular engineering of stilbazolium derivates for second-order nonlinear optics”: Z. Yang,
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OH1: (2-(3-(4-Hydroxystyryl)-5,5-dimethylcyclohex-2-enylidene)malononitrile)

5mm

Properties

¢ high quality crystals

e cut and polished for various applications

e large nonlinear optical susceptibilities

e large electro-optic coefficients

e phase matching for THz-wave generation
between 1200 nm and 1460 nm

Applications

e efficient THz generation and detection from 0.1 to >10 THz
e fast electro-optic modulation

e optical parametric generation

e efficient frequency doubling of 1.55 um radiation



Physical Properties

melting point
point group symmetry
refractive indices

nonlinear coefficients (A = 1.9 ym)

electro optic coefficients

212°C

mm2

n, =1.58,n3=2.15

da33 120 = 10 pm/V
doog = 13 +2 pm/V

daop = 85+2pm/V

r333 (785 nm) = 75 =7 pm/V
r333 (1064 nm) = 56 +2 pm/V
f333 (1319 nm) = 52 +7 pm/V
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1) “Configurationally locked, phenolic polyene organic crystal OH1: linear and nonlinear optical properties”;
C. Hunziker, S. Kwon, H. Figi, F. Juvalta, O. Kwon, M. Jazbinsek, P. Glnter, J. Opt. Soc. Am. B 5, 1678 (2008).
2) “A hydrogen-bonded organic nonlinear optical crystal for high-efficiency terahertz generation and detection”;
F. Brunner, O. Kwon, S. Kwon, M. Jazbinsek, A. Schneider, P. Glinter, Opt. Express 16, 16496 (2008).
3) “Organic phenolic configurationally locked polyene single crystals for electro-optic and terahertz wave
applications"; O. Kwon, S. Kwon, M. Jazbinsek, F. Brunner, J. Seo, C. Hunziker, A. Schneider, H. Yun, Y. Lee,
P. Ginter, Adv. Funct. Mater. 18, 3242 (2008).
4) “Scaling submillimeter single-cycle transients toward megavolts per centimeter field strength via optical
rectification in the organic crystal OH1"; C. Ruchert, C. Vicario, C.P. Hauri, Opt. Lett. 37, 899 (2012).
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Photorefractive KNbO,

1cm

Standard Features

@® high quality crystals doped with Rh, Fe, Mn, and Ni
for photorefractive applications in the infrared
@® verylow scattering losses

Optional Features

@® high photosensitivity up to 1000 nm wavelength
@® milliseconds response time

Applications

@® photorefractive applications with laser diodes
@® dynamic holography and optical phase conjugation
in the visible and near infrared




Photorefractive grating recording times

(selected KNbO, crystals at different wavelengths for | = 1 W/cm ?)

Wavelength Recording time
Crystal [nm] (typical) [s]
KNbO,:Fe 488 1
KNbO,:Mn 515 1
860 3
KNDbO,:Fe reduced 488 0.01
515 0.01
KNbO,:Rh reduced 860 0.5
1064 50

Absorption Spectra
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