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The GAMDAN Advantage

From our headquarters in San Jose
we provide fast service at excellent
pricing on cutting, dicing, polishing
and recoating.

Local QA and
post-processing Our close-long term
{Usa) relationship with our
Chinese suppliers ensures
the most competitive
pricing scheme for high
Strategic partnership Synthesize BBO, volume applications.
with the major crystal EHE LINGOS
manufactures in China crystals (USA)
allows us to provide a
wide variety of different
optical materials for

5 : Competitive,
applications from IR to Variety of offf)shore
uVv. optical crystals pricing for high

produced to

GAMDAN specs e i

requirements

From our facilities in San Jose, CA. We grow BBO, LBO
and Lithium Niobate of highest quality. (We start with
the purest chemicals from leading US manufacturers,
custom constructing our ovens with best thermo
material, to guarantee our quality.)



Optical Crystal Selection Guide

Nonlinear Crystals

Crystal Name Formula Crystal Class Electro-Optic Coefficients (pm/V)

Beta-Barium Borate (BBO) B-BaB,0, Trigonal (point group 3m) r,,=2.5

Bismuth Borate (BiBO) BiB;0g Monoclinic

Lithium Niobate LiNbO, Trigonal (3m) Low frequency: r13=8.6, r;,=3.4, ry;=31.
High frequency: r,3=10, r,,=6.8, r1;=32,
r5;=32 @ 633nm

Lithium Triborate (LBO) LiB30g Orthorhombic (mm2)

Potassium Dihydrogen KH,PO, Tetragonal r41=8.8, r53=10.3 @ 546nm

Phosphate (KDP)

Potassium Niobate KNbO, Orthorhombic (mm2) r13=28, r33=64, r,,=380, r;=105 @ 633nm

Potassium Titanyl Phosphate  KTiOPO, Orthorhombic (mm2) Low frequency: ry3=9.5, r,3=15.7,

(KTP) r33=36.3, r5;=7.3, r;,=9.3. High frequency:
r13=8.8, r,3=13.8, r33=35, r5,=6.9, r,,;=8.8

Potassium Titanyle Arsenate KTiOAsO, Orthorhombic (mm2) r13=11.5, r;3=15.4, r33=37.5

(KTA)

Nonlinear Optic Coefficients (pm/V)  Applications

d,,=2.3, d3;=-0.16

d,1=2.53, dy;=dy,=2.3, dyy=-1.3,
de=0sg= 2.8, dyg= 2.8, dys=-0.9

d,,=2.4, d,=-4.5, dyy= -31.5
(1.06mm)

dyy=1, dy= -1, d33=0.05

d3,=0.44

d3,=15.8, d5,=18.3, dy;=27.4,
d,4=17.1, d;5=16.5 @ 1064nm

d3,=2.54, d3,=4.35, d,=16.9,
dy4=3.64, d;5=1.91 @ 1064nm

d3,=2.76, d5,=4.74, d,=18.5

Excellent for harmonic generation for near IR
to UV with high conversion efficiencies.
Tunable laser sources

Efficient frequency doubling of 946nm to
produce blue laser at 473nm. Second (SHG)
and third harmonic generation (THG), optical
p: ic amplifiers/(

Electro-Optic (E-O) modulation, Q-switching,
Acousto-Optic (A-O) modulation, optical
parametric, second harmonic generation
Harmonic 1 and optical p. ic
amplification/oscillation

E-O modulator and Q-switching. Harmonic

generation. Shutter for high speed

P

Frequency doubling to blue wavelengths. E-O
dul phase c ion, pi lectric

applications
Frequency doubling for green/red output. E-O
modulation

Second harmonic generation, sum and

difference frequency, optical parametric

oscillation (OPO), E-O Q-switching and
dul for optical

Acousto-Optic (A-O) Crystals

Formula
TeO,

Photo-Elastic Coefficients
P,,=0.074 P;;=0.340 P,,=0.091
P,,=0.240

Crystal Name
Tellurium Dioxide

Crystal Class
Tetragonal (422)

Figure of Merit (x10™°s%)/g
M2 793

Electro-Optic (E-O) Crystals

Crystal Name Formula Crystal Class Electro-Optic Coefficients (pm/V) Advantages

Rubidium Titanyl Phosphate RTIOPO, Orthorhombic 13=10.6, r;3=12.5, r3;=35 E-O applications at high repetition rate. High damage threshold, low insertion loss.

(RTP) Does not induce piezo-electric effect. Non-hygroscopic, high extinction and contrast
ratio

Laser Crystals

Crystal Name Host Dopant Crystal Class Properties

Neodimium Doped Yttrium YAG (Y;Al50;;) Neodimium (Nd>") Cubic Stimulated emission cross section=2.8x10""°. Relaxation time of terminal lasing

Aluminum Garnet (Nd:YAG) level=30ns; radiative lifetime=550ms. Spontaneous fluorescence=230ms. Line=0.6nm.
Pump wavelength=807.5nm. Absorption at pump wavelength=1nm. Loss
coefficient=0.003 cm™ @ 1064nm

Ti:Sapphire (Al,0,:Tiy+) Sapphire (Al,03) Titanium (Ti") Hexagonal Fluorescence lifetime=3.2 psec (300°K). Tuning range=660-1050nm. Absorption

range=400-600 nm. Emission peak=795nm. Absorption peak=488nm. Refractive
index=1.76 @ 800nm

s boules (ingots of
using specialized £
cesses that have been refined 5

over the past 30 years. Even the

crystal synthesizing equipment is
custom - engineered by Gamdan 1

scientists. !
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Nonlinear Optical Crystals (NLO)

NLO crystals are commonly used for frequency conversion in lasers. Choose the NLO
crystal for not only transmission characteristics, but also damage threshold, efficiency

of the nonlinear effect, phase matching and the quality of the laser beam.

x Common fre quency conversions include:

X Sum frequency generation (SFG), including second harmonic generation (SHG) or

frequency doubling
x Differential Frequency Generation (DFG)

x Optical Parametric Generation (OPG)

GAMDAN offers BBO, BiBO, Lithium Niobate, KDP/KD*P, KTP and LBO nonlinear optical

crystals.
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