








































































































P r o p e r t i e s

SPECTROSCOPIC AND THERMO-MECHANICAL PROPERTIES

Absorption peak wavelength 985 nm

Absorption cross-section at peak 7,5 × 10-20 cm2

Absorption bandwidth at peak wavelength 5 nm

Laser wavelength 1027 nm

Lifetime of 2F
5/2  

ytterbium energy level 250 μs

Emission cross-section @1027 nm 0,5 × 10-20 cm2

Refractive index @1064 nm n
o
 = 1,93, n

e
 = 2,1

Crystal structure Tetragonal

Density 4,22 g/cm3

Mohs hardness 5

Thermal conductivity ~5 Wm-1K-1

dn/dT 8,41 × 10-6 (IIc) K-1, 15,5 × 10-6 ((IIa) K-1

Thermal expansion coefficient 1,5 × 10-6 (IIa) K-1, 8,2 × 10-6 (IIc) K-1

Typical doping level 1-3 at.%

M a i n  f e a t u r e s
■	 The simple electronic structure excludes excited-state absorption and 

also a variety of detrimental quenching processes
■	 Broad and smooth emission spectrum
■	 Low quantum defect
■	 Custom crystals available upon request

A p p l i c a t i o n  ex a m p l e s
■	 High power CW, Q-switched and mode-locked lasers
■	 Thin-disk lasers

Optogama does not provide standard product list. Please contact us for 
solutions and pricing.

Yb3+:YVO
4
 crystal has a broad and smooth emission spectrum that allows 

wide wavelength tuning ranges and generating ultrashort pulses in  
mode-locked lasers. Due to good thermal conductivity Yb:YVO

4
 crystals can 

be used as an active medium in high-power thin-disk lasers.

Yb:YVO4 crystals
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M a i n  f e a t u r e s
■	 Strong absorption bandwidth near 1534 nm corresponding to InGaAsP/

InP laser diode emission
■	 Wide emission bandwidth near 1600 nm
■	 Custom crystals available upon request

A p p l i c a t i o n  ex a m p l e s
■	 In-band pumped  “eye-safe” CW, Q-switched and mode-locked lasers
■	 In-band pumped  “eye-safe”  waveguide lasers

Optogama does not provide standard product list. Please contact us for 
solutions and pricing.

Er3+:KYW is a promising laser material for eye-safe emission at the 
wavelength of 1609  nm, which can be resonantly diode-pumped into the 
upper laser manifold at 1534 nm. Due to the low quantum defect high-slope 
efficiencies of >80% can be achieved with direct fiber laser or InGaAs/InP 
pumping. Because of a broad and smooth emission in the spectral range of 
1570-1630 nm mode-locked  “eye-safe”  laser can be realized.

Er:KYW crystals

P r o p e r t i e s

SPECTROSCOPIC AND THERMO-MECHANICAL PROPERTIES 

Absorption peak wavelength 1534 nm

Absorption cross-section at peak 2,4 × 10-20 cm2

Absorption bandwidth at peak wavelength 3 nm

Laser wavelength 1609 nm

Lifetime of 4I
13/2

 erbium energy level 3,1 ms

Emission cross-section @1609 nm 0,4 × 10-20 cm2

Refractive index n
g 
= 2,05, n

m 
= 2,01, n

p 
= 1,97

Crystal structure Monoclinic

Density 6,5 g/cm3

Mohs hardness 4-5

Thermal conductivity ~3,5 Wm-1K-1

Typical doping level <20 at. %
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M a i n  f e a t u r e s
■	 Isotropic crystal (cubic symmetry)
■	 High thermal conductivity
■	 Strong absorption bandwidth near 1470 nm corresponding to InGaAsP/

InP laser diode emission
■	 Emission spectra at 1617 nm is free from absorption in the atmosphere
■	 Custom crystals available upon request

A p p l i c a t i o n  ex a m p l e s
■	 CW and Q-switched eye-safe (~1,6 µm) in-band pumped lasers with 

nearly quantum defect limited efficiency for military applications 
including LIDAR, telemetry, or active imaging

■	 Channel waveguide eye-safe (~1,6 µm) in-band pumped lasers with 
diffraction-limited output for long-distance telemetry and ranging

■	 CW and Q-switched ~3 µm lasers for oral surgery, dentistry, implant 
dentistry, and otolaryngology

Er3+:YAG crystal is an attractive laser material for eye-safe emission at 
wavelengths of 1617 and 1645 nm which can be resonantly diode-pumped 
into the upper laser manifold at 1470  nm and 1532  nm. Due to the low 
quantum defect high slope efficiencies of >80% can be achieved with direct 
fiber laser or InGaAs/InP pumping. By using heavily erbium doped (~50 at.%) 
YAG crystal efficient CW laser operation at ~3 µm can be obtained.

Er:YAG crystals

S t a n d a r d  s p e c i f i c a t i o n s

ER:YAG CRYSTALS

Orientation [111]

Clear aperture >90%

Face dimensions tolerance +0,0/-0,1 mm

Length tolerance ±0,1 mm

Parallelism error <20 arcsec

Perpendicularity error <10 arcmin

Protective chamfers <0,1 mm at 45˚

Surface quality 10-5 S-D

Surface flatness <λ/10@632,8 nm

Coatings Uncoated, coatings available upon request

Mount Unmounted

P r o p e r t i e s

SPECTROSCOPIC AND THERMO-MECHANICAL PROPERTIES 

Absorption peak wavelength 960, 1470, 1532 nm

Absorption cross-section at peak wavelength ~1,0 × 10-20 cm2@1470 nm

Absorption bandwidth at peak wavelength ~2-3 nm @ 1470 nm

Laser wavelength 1617, 1645, 2940 nm

Lifetime of 4I
13/2

 and I
11/2

 erbium energy level 6,0 ms (4I
13/2

), 0,1 ms (I
11/2

) 

Emission cross-section at wavelength
2,6 × 10-20@2940 nm 
5,2 × 10-21@1645 nm

Refractive index @1064 nm 1,82

Crystal structure Cubic

Density 4,56 g/cm3

Mohs hardness 8,5

Thermal conductivity ~13 Wm-1K-1

dn/dT @1064 nm 7,8 × 10-6 K-1

Thermal expansion coefficient ~7 × 10-6 K-1

Typical doping level
<1 at.% (for ~1,6 µm lasers) 
<50 at.% (for ~3 µm lasers)

S t a n d a r d  p r o d u c t s

FACE DIMENSIONS LENGTH END FACES DOPING COATINGS SKU

5 x 5 mm
3 mm Brewster-angle cut 0,15% Uncoated 7852

2 mm Brewster-angle cut 50% Uncoated 7853
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M a i n  f e a t u r e s
■	 A low phonon frequency
■	 Long lifetimes of the laser emitting levels
■	 Wide transparency range (from the VUV to the 10 µm region)
■	 Negative thermo-optic coefficient
■	 Custom crystals available upon request

A p p l i c a t i o n  ex a m p l e s
■	 CW and Q-switched ~3 µm lasers for oral surgery, dentistry, implant 

dentistry, and otolaryngology
■	 Up-conversion visible lasers for display technology, medicine (diagnosis 

and treatment)

Er3+:YLF crystals are characterized by a low phonon frequency, which 
decreases the probability of non-radiative multi-phonon relaxations, 
therefore increases the luminescence quantum efficiency. Long lifetime of 
laser emitting levels allow higher energy storage, which is useful for the 
Q-switch lasing regime. High bandgap along with a low phonon energy leads 
to a very wide transparency range, which is possibly from VUV to 10 µm
region. Negative Er3+:YLF thermo-optic coefficient is an advantage since it
reduces the thermal-lensing effect and improves beam shape as well as
stability at high average pump power.

Er:YLF crystals

S t a n d a r d  s p e c i f i c a t i o n s

ER:YLF CRYSTALS

Orientation a-cut

Clear aperture >90%

Face dimensions tolerance +0/-0,1 mm

Length tolerance ±0,1 mm

Parallelism error <20 arcsec

Perpendicularity error <10 arcmin

Protective chamfers <0,1 mm at 45˚

Surface quality 20-10 S-D

Surface flatness <λ/10@632,8 nm

Coatings Uncoated, coatings available upon request

Mount Unmounted

P r o p e r t i e s

SPECTROSCOPIC AND THERMO-MECHANICAL PROPERTIES 

Absorption peak wavelength 972 nm

Absorption coefficient at peak wavelength 28 cm-1

Absorption bandwidth at peak wavelength ~1 nm

Laser wavelength 2810 nm

Lifetime of 4I
11/2

 erbium energy level 4 ms

Emission cross-section @2800 nm 1,5 × 10-20 cm2

Refractive index @2070 nm n
o 
= 1,442, n

e 
= 1,464

Crystal structure tetragonal

Density 3,95 g/cm3

Mohs hardness 5

Thermal conductivity ~5 Wm-1K-1

dn/dT -2 × 10-6 (IIa) K-1, -4,1×10-6 (IIc) K-1

Thermal expansion coefficient 8 × 10-6 K-1

Typical doping level 15 at.%

S t a n d a r d  p r o d u c t s

FACE DIMENSIONS LENGTH END FACES DOPING COATINGS SKU

ø5 mm 5 mm Brewster-angle cut 15% Uncoated 7843

5 x 5 mm 5 mm Brewster-angle cut 15% Uncoated 7842
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M a i n  f e a t u r e s
■	 Long lifetime of the 4I

13/2 
erbium energy level

■	 High Yb to Er energy transfer efficiency
■	 High absorption and emission cross-sections
■	 Wide absorption and emission bandwidths
■	 Custom crystals available upon request

A p p l i c a t i o n  ex a m p l e s
■	 Passively Q-switched lasers for laser rangefinders, LIDAR, and LIBS 

systems

Er3+,Yb3+ co-doped phosphate glass (Er,Yb:phosphate glass) is a well-known 
and commonly used active medium for lasers emitting in the “eye-safe” 
spectral range of 1,5-1,6 µm. Phosphate glass combines a long lifetime (~8 
ms) of 4I

13/2
 Er3+ upper laser level with a low (2–3 ms) lifetime of  4I

11/2
Er3+ level 

that is in resonance with Yb3+  2F
5/2

 excited state. Fast non-radiative multi-
phonon relaxation from 4I

11/2
 to 4I

13/2
 level greatly decreases the back-energy 

transfer and up-conversion losses due to the interaction between Yb3+ and 
Er3+ ions, excited at the 2F

5/2
 and the 4I

11/2
 levels, respectively.

Er,Yb:phosphate glass

S t a n d a r d  s p e c i f i c a t i o n s

ER, YB:PHOSPHATE GLASS ELEMENTS

Clear aperture >90%

Face dimensions tolerance +0/-0,1 mm

Length tolerance ±0,1 mm

Parallelism error <20 arcsec

Perpendicularity error <10 arcmin

Protective chamfers <0,1 mm at 45˚

Surface quality 20-10 S-D

Surface flatness <λ/10@632,8 nm

Coatings
AR(R<0,5%)@940 nm + AR(R<0,2%) 
@1535 nm on both faces

Laser induced damage threshold >10 J/cm2@1535 nm, 10 ns

Mount Unmounted

P r o p e r t i e s

SPECTROSCOPIC AND THERMO-MECHANICAL PROPERTIES 

Absorption peak wavelength 970 nm

Absorption cross-section at peak wavelength 1,7 × 10-20 cm2

Absorption bandwidth at peak wavelength 20 nm

Laser wavelength 1534 nm

Lifetime of 4I
13/2

 erbium energy level 7,9 ms

Emission cross-section @1534 nm 8 × 10-21 cm2

Yb to Er energy transfer efficiency >90 %

Refractive index @1534 nm 1,52

Crystal structure -

Density 2,93 g/cm3

Mohs hardness 6-7

Thermal conductivity 0,85 Wm-1K-1

dn/dT -2,1 × 10-6 K-1

Thermal expansion coefficient 12,4 × 10-6 K-1

Typical doping level
0,3-1,3 × 1020 cm-3 [Er] 
1,7-4 × 1021 cm-3 [Yb]

S t a n d a r d  p r o d u c t s

FACE DIMENSIONS LENGTH END FACES DOPING COATINGS SKU

3 x 3 mm

5 mm
Brewster-angle cut Yb 20%, Er 1% Uncoated 7824

Right-angle cut Yb 20%, Er 1% AR/AR@940 nm + 1535 nm 7823

10 mm
Brewster-angle cut Yb 20%, Er 0,5% Uncoated 7822

Right-angle cut Yb 20%, Er 0,5% AR/AR@940 nm + 1535 nm 7821
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M a i n  f e a t u r e s
■	 Uniaxial crystal with trigonal structure
■	 High thermal conductivity
■	 Wide absorption bandwidth near 976 nm
■	 High absorption and emission cross-sections
■	 Extremely high Yb3+ to Er3+ energy transfer efficiency

A p p l i c a t i o n  ex a m p l e s
■	 High power eye-safe (~1,5 µm) CW lasers for metrology
■	 High-repetition rate passively Q-switched lasers for LIDAR and LIBS 

systems
■	 Ultrashort mode-locked lasers for telecom systems

Er3+, Yb3+  co-doped yttrium-aluminum borate (Er, Yb:YAB) crystal is an 
alternative to commonly used Er,Yb:phosphate glass as an active medium 
of “eye-safe” (1,5-1,6 µm) lasers with a high average output power in CW 
and pulsed modes. It is characterized by high thermal conductivities of 7,7 
Wm-1K-1 and 6 Wm-1K-1 along a-axis and c-axis, respectively. 

Er, Yb:YAB crystals

S t a n d a r d  s p e c i f i c a t i o n s

ER, YB:YAB CRYSTALS

Orientation c-cut

Clear aperture >90%

Face dimensions tolerance +0,0/-0,1 mm

Length tolerance ±0,1 mm

Parallelism error <20 arcsec

Perpendicularity error <10 arcmin

Protective chamfers <0,15 mm at 45˚

Surface quality 20-10 S-D

Surface flatness <λ/10@632,8 nm

Coatings AR@(R<1%)@940 nm + AR(R<0,25%)@1480-1600 nm

Laser induced damage threshold >10 J/cm2@1550 nm, 10 ns

Mount Unmounted

P r o p e r t i e s

SPECTROSCOPIC AND THERMO-MECHANICAL PROPERTIES 

Absorption peak wavelength 976 nm

Absorption cross-section at peak wavelength 2,7 × 10-20 cm2

Absorption bandwidth at peak wavelength 17 nm

Laser wavelength 1522, 1531, 1543, 1550, 1602 nm

Lifetime of 4I
13/2

 erbium energy level 0,32 ms

Emission cross-section @1531 nm 2,5 × 10-20 cm2

Yb to Er energy transfer efficiency >90 %

Refractive index @632.8 nm n
o
 = 1,7757, n

e
 = 1,7015

Crystal structure trigonal

Density 3,84 g/cm3

Mohs hardness 7,5

Thermal conductivity 7,7 (IIa), 6 (IIc) Wm-1K-1

dn/dT 1,4 × 10-6 (IIa), 4,8 × 10-6 (IIc) K-1

Thermal expansion coefficient 2 × 10-6 (IIa), 9,5 × 10-6 (IIc) K-1

Typical doping level
1-2 at.% [Er]
8-15 at.% [Yb]

S t a n d a r d  p r o d u c t s

FACE DIMENSIONS LENGTH END FACES DOPING COATINGS SKU

3 x 3 mm

1 mm
Brewster-angle cut 12% Yb, 1,5% Er Uncoated 7068

Right-angle cut 12% Yb, 1,5% Er AR/AR@976 nm + 1480-1600 nm 7065

2 mm
Brewster-angle cut 12% Yb, 1,5% Er Uncoated 7069

Right-angle cut 12% Yb, 1,5% Er AR/AR@976 nm + 1480-1600 nm 7066

3 mm
Brewster-angle cut 12% Yb, 1,5% Er Uncoated 7070

Right-angle cut 12% Yb, 1,5% Er AR/AR@976 nm + 1480-1600 nm 7067

It also features a highly effective Yb3+  to Er3+  energy transfer (~94%) and 
weak up conversion losses due to the very short lifetime of 4I

11/2
 excited state 

(~80 ns) facilitated by a high maximum phonon energy of the host material 
(hv

max
 ~1500 cm-1). A strong and wide (~17 nm) absorption band is observed 

at 976 nm that coincides with the emission spectrum of InGaAs laser diodes.
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M a i n  f e a t u r e s
■	 Strong absorption bands for laser diode pumping
■	 Weak thermal lensing
■	 High polarization purity
■	 Custom crystals available upon request

A p p l i c a t i o n  ex a m p l e s
■	 LIDAR systems for remote sensing applications
■	 Pump source for Ho3+:YAG lasersx

Tm3+:YLF crystal features high absorption peaks conveniently located for 
diode pumping around 792  nm and exhibits a cross-relaxation process, 
which creates two ions in the upper laser level for each pump photon 
absorbed. Tm3+:YLF lasers are ideal pump sources for Ho3+:YAG lasers. 
This is due to a good overlap of Tm3+:YLF emission and Ho3+:YAG absorption 
spectra and capacity of producing linearly polarized output. What is more, 
the refractive index of Tm3+:YLF decreases with temperature, leading to a 
negative thermal lens that is partly compensated by a positive lens effect 
due to end face bulging.

Tm:YLF crystals

S t a n d a r d  s p e c i f i c a t i o n s

TM:YLF CRYSTALS

Orientation a-cut

Clear aperture >90%

Face dimensions tolerance +0,0/-0,1 mm

Length tolerance ±0,1 mm

Parallelism error <20 arcsec

Perpendicularity error <10 arcmin

Protective chamfers <0,1 mm at 45˚

Surface quality 20-10 S-D

Surface flatness <λ/10@632,8 nm

Coatings
AR(R<0,5%)@792 nm + AR(R< 0,35%) 
@1800-1960 nm on both faces

Laser induced damage threshold >10 J/cm2@1900 nm, 10 ns

Mount Unmounted

P r o p e r t i e s

SPECTROSCOPIC AND THERMO-MECHANICAL PROPERTIES 

Absorption peak wavelength 792 nm

Absorption cross-section at peak 0,55 × 10-20 cm2

Absorption bandwidth at peak wavelength 16 nm

Laser wavelength 1900 nm

Lifetime of 3F
4
 thulium energy level 16 ms

Emission cross-section @1900 nm 0,4 × 10-20 cm2

Refractive index @1064 nm n
o
 = 1,448, n

e
 = 1,470

Crystal structure tetragonal

Density 3,95 g/cm3

Mohs’s hardness 5

Thermal conductivity 6 Wm-1K-1

dn/dT -4,6 × 10-6 (IIc) K-1, -6,6 × 10-6 (IIa) K-1

Thermal expansion coefficient 10,1 × 10-6 (IIc) K-1, 14,3 × 10-6 (IIa) K-1

Typical doping level 2-4 at.%

S t a n d a r d  p r o d u c t s

FACE DIMENSIONS LENGTH END FACES DOPING COATINGS SKU

3 x 3 mm 8 mm
Brewster-angle cut 3% Uncoated 7817

Right-angle cut 3% AR/AR@792 nm + 1800-1960 nm 7816
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M a i n  f e a t u r e s
■	 Broad fluorescence band
■	 Large emission cross-section
■	 Relatively low upper-level lifetime
■	 Custom crystals available upon request

A p p l i c a t i o n  ex a m p l e s
■	 CW and Q-switched lasers emitting near 2 µm for application in surgery, 

range finding and environmental monitoring
■	 2 µm wavelength region femtosecond lasers

Double tungstate crystals are optically biaxial and their optical properties have 
to be described within the frame of optical indicatrix axes (Np, Nm and Ng). 
Advantages of Tm-doped KYW crystals include a broad fluorescence band, a 
large emission cross section and a relatively low upper level lifetime. Such 
combination of properties is very promising for generation of femtosecond 
pulses in solid-state laser systems.

Tm:KYW crystals

S t a n d a r d  s p e c i f i c a t i o n s

TM:KYW CRYSTALS

Orientation N
g
-cut

Clear aperture >90%

Face dimensions tolerance +0,0/-0,1 mm

Length tolerance ±0,1 mm

Parallelism error <20 arcsec

Perpendicularity error <10 arcmin

Protective chamfers <0,1 mm at 45˚

Surface quality 20-10 S-D

Surface flatness <λ/10@632,8 nm

Coatings
AR(R<0,5%)@802 nm + AR(R< 0,35%) 
@1900-2000 nm on both faces

Laser induced damage threshold >10 J/cm2@1900 nm, 10 ns

Mount Unmounted

P r o p e r t i e s

SPECTROSCOPIC AND THERMO-MECHANICAL PROPERTIES 

Absorption peak wavelength 802 nm

Absorption cross-section at peak 5,2 × 10-20 cm2

Absorption bandwidth at peak wavelength 5,5 nm

Laser wavelength 1910 nm

Lifetime of 3F
4
 energy level 1,1 ms

Emission cross-section @1910 nm 1,15 × 10-20 cm2

Refractive index @1040nm n
g
 = 2,05, n

m
 = 2,01, n

p
 = 1,97

Crystal structure Monoclinic

Density 6,5 g/cm3

Mohs hardness 4-5

Thermal conductivity ~3,3 Wm-1K-1

dn/dT dn
m

/dT = -9,2 × 10-6 K-1

Thermal expansion coefficient
α

p
=1,83 × 10-6 K-1, α

m
=10,29 × 10-6 K-1,

α
g
=15,94 × 10-6 K-1

Typical doping level ~5 at.%
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S t a n d a r d  p r o d u c t s

FACE DIMENSIONS LENGTH END FACES DOPING COATINGS SKU

3 x 3 mm 2 mm
Brewster-angle cut 5% Uncoated 7841

Right-angle cut 5% AR/AR@802 nm +1900-2000 nm 7840



Passive
q-switch
crystals

激光器晶体
被动调Q晶体



Cr:YAG crystals

V:YAG crystals

Co:Spinel crystals

Passive 
q-switch 
crystals



M a i n  f e a t u r e s
■	 Good chemical stability and reliability
■	 Long lifetime and good thermal conductivity
■	 Easy to operate
■	 Custom crystals available upon request

A p p l i c a t i o n  ex a m p l e s
■	 Passively Q-switched lasers for laser rangefinders, LIDAR and LIBS 

systems
■	 Laser systems where short pulses are required

S t a n d a r d  s p e c i f i c a t i o n s

CR:YAG CRYSTALS

Initial transmission T
0

5-99 %@1064 nm

Initial transmission T
0
 tolerance ±1% (for values larger than 80 %)

Clear aperture >90%

Face dimensions tolerance +0,0/-0,1 mm

Parallelism error <20 arcsec

Perpendicularity error <10 arcmin

Protective chamfers <0,1 mm at 45˚

Surface quality 10-5 S-D

Surface flatness <λ/8@632,8 nm

Wavefront distortion <λ/4@632,8 

Coatings AR(R<0,15%)@1064 nm on both sides

Laser induced damage threshold >10 J/cm2@1064 nm, 10 ns

Mount Unmounted

P r o p e r t i e s

SPECTROSCOPIC AND THERMO-MECHANICAL PROPERTIES

Material σ
gsa

1)@1,064 µm σ
esa

2)@1,064 µm τ
sa

3) Laser crystal λ
laser

σ
gsa

/σ
em

4)

Cr4+:Y
3
Al

5
O

12
46 × 10-19 cm2 8,2 × 10-19 cm2 3,4 μs

Nd:YAG 0,946 µm 130

Nd:YAG 1,06 µm 17

Nd:GSAG 1,06 µm 55

Nd:YVO
4

1,06 µm 3,5

Nd:GdVO
4

1,06 µm 5

Nd:LuVO
4

1,06 µm 3,4

Nd:LSB 1,06 µm 40

Nd:YAP 1,08 µm 14

Yb:NLM 1,01 µm 500

Yb:YVO
4

1,02 µm 625

Yb:GGG 1,025 µm 250

Yb:YAG 1,03 µm 250

Yb:LuAG 1,03 µm 185

Yb:KGW 1,035 µm 185

Cr:YAG crystals 

Cr4+:YAG crystals are ideal for passive Q-switch operation of Nd:YAG and 
other Nd3+ or Yb3+ doped laser crystals in the wavelength range of 900 nm 
to 1200 nm. Remarkable feature of Cr4+:YAG is the high damage threshold 
of >10 J/cm2@1064 nm, 10 ns. Its absorption band extends from 900 nm to 
1200 nm and peaks around 1020 nm - 1070 nm with a very large absorption 
cross-section.

Herewith: 
σ

gsa
1) – ground-state absorption cross-section 

σ
esa

2) – excited-state absorption cross-section 
τ

sa
3) – recovery time 

σ
em

4) – emission cross-section 

Crystal structure Cubic

Density 4,56 g/cm3

Thermal expansion coefficient 6,14 × 10-6 K-1

Thermal conductivity 11,2 Wm-1K-1

Mohs hardness 8,2

Refractive index 1,82@1064 nm
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S t a n d a r d  p r o d u c t s

FACE DIMENSIONS INITIAL TRANSMISSION COATINGS SKU

ø3 mm

20%@1064 nm AR/AR@1064 nm 7279

30%@1064 nm AR/AR@1064 nm 7280

40%@1064 nm AR/AR@1064 nm 7281

50%@1064 nm AR/AR@1064 nm 7282

60%@1064 nm AR/AR@1064 nm 7283

70%@1064 nm AR/AR@1064 nm 7284

80%@1064 nm AR/AR@1064 nm 7285

85%@1064 nm AR/AR@1064 nm 7286

90%@1064 nm AR/AR@1064 nm 7287

95%@1064 nm AR/AR@1064 nm 7288

98%@1064 nm AR/AR@1064 nm 7289

ø6 mm

20%@1064 nm AR/AR@1064 nm 7301

30%@1064 nm AR/AR@1064 nm 7302

40%@1064 nm AR/AR@1064 nm 7303

50%@1064 nm AR/AR@1064 nm 7304

60%@1064 nm AR/AR@1064 nm 7305

70%@1064 nm AR/AR@1064 nm 7306

80%@1064 nm AR/AR@1064 nm 7307

85%@1064 nm AR/AR@1064 nm 7308

90%@1064 nm AR/AR@1064 nm 7309

95%@1064 nm AR/AR@1064 nm 7310

98%@1064 nm AR/AR@1064 nm 7311

3 x 3 mm

20%@1064 nm AR/AR@1064 nm 7290

30%@1064 nm AR/AR@1064 nm 7291

40%@1064 nm AR/AR@1064 nm 7292

50%@1064 nm AR/AR@1064 nm 7293

60%@1064 nm AR/AR@1064 nm 7294

70%@1064 nm AR/AR@1064 nm 7295

80%@1064 nm AR/AR@1064 nm 7296

85%@1064 nm AR/AR@1064 nm 7297

90%@1064 nm AR/AR@1064 nm 7298

95%@1064 nm AR/AR@1064 nm 7299

98%@1064 nm AR/AR@1064 nm 7300
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M a i n  f e a t u r e s
■	 High ground state absorption
■	 Insignificant excited state absorption
■	 High contrast of the Q-switch
■	 Good optical, mechanical, and thermal properties
■	 UV-resistant and features a high damage threshold
■	 Custom crystals available upon request

A p p l i c a t i o n  ex a m p l e s
■	 Passively Q-switched lasers for laser rangefinders, LIDAR and LIBS 

systems

S t a n d a r d  s p e c i f i c a t i o n s

V:YAG CRYSTALS

Initial transmission T
0

30-98%@1340 nm

Initial transmission T
0
 tolerance ±1% (for values larger than 80%)

Clear aperture >90%

Face dimensions tolerance +0,0/-0,1 mm

Parallelism error <20 arcsec

Perpendicularity error <10 arcmin

Protective chamfers <0,1 mm at 45˚

Surface quality 10-5 S-D

Surface flatness <λ/8@632,8 nm

Wavefront distortion <λ/4@632,8 

Coatings AR(R<0,2%)@1310-1360 nm on both sides

Laser induced damage threshold >10 J/cm2@1340 nm, 10 ns

Mount Unmounted

P r o p e r t i e s

SPECTROSCOPIC AND THERMO-MECHANICAL PROPERTIES

Material σ
gsa

1)@1,34 µm σ
esa

2)@1,34 µm τ
sa

3) Laser crystal λ
laser

σ
gsa

/σ
em

4)

V3+:Y
3
Al

5
O

12
72 × 10-19 cm2 7,4 × 10-19 cm2 5-37 ns

Pr:YAP 0,747 µm 10

Ti:Al
2
O

3
0,78 µm 25

Cr:LiCAF 0,78 µm 80

Nd:GGG 0,93 μm -

Nd:YLF 1,05 µm 15

Nd:YAG 1,06 µm 8

Nd:YVO
4

1,06 µm 1,5

Yb:KYW 1,035 µm 70

Nd:YAP 1,34 µm 24

Nd:GdVO
4

1,34 µm 30

Er:glass 1,54 µm 45

V:YAG

V:YAG is a relatively new saturable absorber. Passive Q-switch operation 
is available in the spectral range from 1064  nm to 1440  nm, primarily 
because of an extremely high ground state. These crystals can be used 
with active laser media such as Nd:YAG, Nd:YAP, Nd:KGW, Nd:YVO

4
 and 

provide good lasing characteristics in passive Q-switched lasers. V:YAG 
features excellent optical, mechanical, and thermal properties and can be 
grown by Czochralski method.

Herewith: 
σ

gsa
1) – ground-state absorption cross-section 

σ
esa

2) – excited-state absorption cross-section 
τ

sa
3) – recovery time 

σ
em

4) – emission cross-section 

Crystal structure Cubic

Density 4,56 g/cm3

Thermal expansion coefficient 6,14 × 10-6 K-1

Thermal conductivity 11,2 Wm-1K-1

Mohs hardness 8,2

Refractive index 1,82@1064 nm
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S t a n d a r d  p r o d u c t s

FACE DIMENSIONS INITIAL TRANSMISSION COATINGS SKU

ø5 mm

30%@1340 nm AR/AR@1310-1360 nm 7321

40%@1340 nm AR/AR@1310-1360 nm 7322

50%@1340 nm AR/AR@1310-1360 nm 7323

60%@1340 nm AR/AR@1310-1360 nm 7324

70%@1340 nm AR/AR@1310-1360 nm 7325

80%@1340 nm AR/AR@1310-1360 nm 7326

85%@1340 nm AR/AR@1310-1360 nm 7327

90%@1340 nm AR/AR@1310-1360 nm 7328

95%@1340 nm AR/AR@1310-1360 nm 7329

3 x 3 mm

30%@1340 nm AR/AR@1310-1360 nm 7312

40%@1340 nm AR/AR@1310-1360 nm 7313

50%@1340 nm AR/AR@1310-1360 nm 7314

60%@1340 nm AR/AR@1310-1360 nm 7315

70%@1340 nm AR/AR@1310-1360 nm 7316

80%@1340 nm AR/AR@1310-1360 nm 7317

85%@1340 nm AR/AR@1310-1360 nm 7318

90%@1340 nm AR/AR@1310-1360 nm 7319

95%@1340 nm AR/AR@1310-1360 nm 7320
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M a i n  f e a t u r e s
■	 Low optical losses in the wavelength range of 1,3 µm - 1,6 µm
■	 High laser induced damage threshold
■	 Custom crystals available upon request

A p p l i c a t i o n  ex a m p l e s
■	 Passive Q-switch for Er:Glass lasers @1,54 µm

Co:Spinel is a recently developed material, which has been proven to be a very 
effective passive Q-switch in lasers emitting in the range of 1,2 µm - 1,6 µm. 
Co:Spinel has a high absorption cross-section, which permits Q-switch 
operation of Er:glass laser (both flash-lamp and diode-laser pumped) without 
an intracavity focusing. Negligible excited-state absorption results in a high 
contrast Q-switch operation, the ratio of initial (small signal) to saturated 
absorption is higher than 10.

S t a n d a r d  s p e c i f i c a t i o n s

CO:SPINEL CRYSTALS

Available initial T
0
 transmission 50-99 %@1535 nm

Initial transmission T
0
 tolerance ±1% (for values larger than 80%)

Clear aperture >90%

Face dimensions tolerance +0,0/-0,1 mm

Parallelism error <20 arcsec

Perpendicularity error <10 arcmin

Protective chamfers <0,1 mm at 45˚

Surface quality 20-10 S-D

Surface flatness <λ/8@632,8 nm

Wavefront distortion <λ/4@632,8 nm 

Coatings AR(R<0,15%)@1535 nm

Laser induced damage threshold >8 J/cm2@1535 nm, 10 ns

Mount Unmounted

P r o p e r t i e s

SPECTROSCOPIC AND THERMO-MECHANICAL PROPERTIES

Material σ
gsa

1)@1,54 µm σ
esa

2)@1,54 µm τ
sa

3) Laser crystal λ
laser

σ
gsa

/σ
em

4)

Co2+:MgAl
2
O

4
3,5 × 10-19 cm2 0,1 × 10-19 cm2 220-350 ns

Nd:YAP 1,34 µm 1,5

Nd:KGW 1,35 µm 4

Nd:YAG 1,44 µm 12

Er:glass 1,54 µm 40

Co:Spinel crystals

Herewith: 
σ

gsa
1) – ground-state absorption cross-section 

σ
esa

2) – excited-state absorption cross-section 
τ

sa
3) – recovery time 

σ
em

4) – emission cross-section 

Crystal structure Cubic

Density 3,58 g/cm3

Thermal expansion coefficient 6,14 × 10-6 K-1

Thermal conductivity 17 Wm-1K-1

Mohs hardness 8

Refractive index 1,6-1,75
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S t a n d a r d  p r o d u c t s

FACE DIMENSIONS INITIAL TRANSMISSION COATINGS SKU

3 x 3 mm

80%@1535 nm AR/AR@1535 nm 7331

85%@1535 nm AR/AR@1535 nm 7332

90%@1535 nm AR/AR@1535 nm 7333

92%@1535 nm AR/AR@1535 nm 7334

95%@1535 nm AR/AR@1535 nm 7335

97%@1535 nm AR/AR@1535 nm 7336

5 x 5 mm

80%@1535 nm AR/AR@1535 nm 7338

85%@1535 nm AR/AR@1535 nm 7339

90%@1535 nm AR/AR@1535 nm 7340

92%@1535 nm AR/AR@1535 nm 7341

95%@1535 nm AR/AR@1535 nm 7342

97%@1535 nm AR/AR@1535 nm 7343
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Nonlinear
crystals

激光器晶体
非线性晶体



ZnGeP
2
 crystals

AgGaS
2
 crystals

AgGaSe
2
 crystals

Lithium niobate crystals

KDP, DKDP crystals

KTP crystals

LBO crystals

BBO crystals 

CdSe crystals

GaSe crystals

Nonlinear 
crystals



M a i n  f e a t u r e s
■	 Broad transparency range from 188 nm to 5,2 µm (reasonable 

transparency @3 µm - 5,2 µm for few tens µm thick crystals)
■	 Broad phase-matchable range for various second order nonlinear 

interactions over almost the entire transparency range
■	 Wide thermal acceptance bandwidth
■	 Highest nonlinearity of all UV nonlinear crystals
■	 High laser induced damage threshold
■	 Ultrathin crystals available for few optical cycle laser pulses
■	 Custom size, orientation and coatings are available upon request

A p p l i c a t i o n  ex a m p l e s
■	 Harmonic generation (up to fifth) of pulsed Nd-doped crystal based 

lasers
■	 Frequency doubling, tripling of pulsed Ti:Sapphire, Yb-doped, dye lasers
■	 Widely tunable type I and II OPO
■	 Characterization of ultrashort laser pulses by FROG, XFROG, SPIDER, 

dispersion scan, chirp scan methods

BBO crystal transparency ranges from 188 nm to 5,2 µm, which includes 
reasonable transparency from 3  µm - 5,2  µm for few tens  µm thick 
crystals, while their phase-matchable range spans almost over the entire 
transparency range. Combined with other magnificent properties of BBO, it 
is favorable for numerous nonlinear parametric applications, e.g. harmonic 
generation of pulsed Yb-doped crystal based lasers and frequency doubling, 
tripling of Ti:Sapphire lasers, widely tunable type I and II OPO. It is worth to 
mention that BBO crystals have the highest nonlinearity in the UV range out 
of all common nonlinear crystals. 

S t a n d a r d  s p e c i f i c a t i o n s

BBO CRYSTALS

Orientation accuracy <30 arcmin

Clear aperture >90%

Face dimensions tolerance +0,0/-0,1 mm

Parallelism error <20 arcsec

Perpendicularity error <5 arcmin

Protective chamfers <0,1 mm at 45°

Surface quality 10-5 S-D

Wavefront distortion <λ/8@632,8 nm

Coatings
Low dispersion protective coatings or  
antireflective coatings on both sides

Laser induced damage threshold >500 MW/cm2@1064 nm, 10 ns

UVFS support
Crystals with <0,1 mm thickness are optically contacted 
to 0,5-1 mm UVFS support

Mount
Mounted in ø25,4 mm black or  
natural aluminum mount

P r o p e r t i e s

PHYSICAL AND OPTICAL PROPERTIES 

Chemical formula β-BaB
2
O

4

Crystal structure Rhombohedral, 3m

Lattice parameters a=12,532 Å, c=12,717 Å

Optical symmetry Negative uniaxial (n
o
>n

e
)

Density 3,85 g/cm3

Mohs hardness 4-4,5

Transparency range
188 nm – 5,2 µm, reasonable from 
3 µm to 5,2 µm for thin crystals (few 
tens of µm)

Sellmeier equations  
@188 nm - 5,2 µm range (λ in µm)

n
o

2 = 1 + 0,90291 λ2/(λ2 - 0,003926) + 
0,83155 λ2/(λ2 - 0,018786) + 0,76536 λ2/
(λ2 - 60,01); 
n

e
2 = 1 + 1,151075 λ2/(λ2 - 0,007142) + 

0,21803 λ2/(λ2 - 0,02259) + 0,656 λ2/
(λ2 - 263)

Refractive indices n
o
 = 1,6551, n

e
 = 1,5426 @1064 nm

G u i d a n c e 
Optogama provide guidance and theoretical calculations for particular BBO 
applications. Contact us and we will help you to configure your crystal.

BBO crystals 
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S t a n d a r d  p r o d u c t s

FACE DIMENSIONS LENGTH THETA PHI COATINGS APPLICATION SKU

6 x 6 mm

0,1 mm 50° 90° P/P@515/257 nm SHG@515 nm, 50 fs, type I 15808

0,15 mm 50° 90° P/P@515/257 nm SHG@515 nm, 100 fs, type I 15809

0,3 mm 50° 90° P/P@515/257 nm SHG@515 nm, 200 fs, type I 15810

0,05 mm 29,2° 90° P/P@400-800 nm SHG@800 nm, 10 fs, type I 15811

0,1 mm 29,2° 90° P/P@400-800 nm SHG@800 nm, 20 fs, type I 6399

0,2 mm 29,2° 90° P/P@400-800 nm SHG@800 nm, 50 fs, type I 15833

0,5 mm 29,2° 90° P/P@400-800 nm SHG@800 nm, 100 fs, type I 6398

1 mm 29,2° 90° P/P@400-800 nm SHG@800 nm, 200 fs, type I 6400

0,5 mm 23,4° 90° AR/AR@515+1030 nm SHG@1030 nm, 50 fs, type I 9447

1 mm 23,4° 90° AR/AR@515+1030 nm SHG@1030 nm, 100 fs, type I 9448

1,5 mm 23,4° 90° AR/AR@515+1030 nm SHG@1030 nm, 150 fs, type I 9449

2 mm 23,4° 90° AR/AR@515+1030 nm SHG@1030 nm, 200 fs, type I 10733

0,01 mm 44,3° 90° P/P@400-800/266 nm THG@800 nm, 10 fs, type I 15834

0,02 mm 44,3° 90° P/P@400-800/266 nm THG@800 nm, 20 fs, type I 15835

0,05 mm 44,3° 90° P/P@400-800/266 nm THG@800 nm, 50 fs, type I 15836

0,1 mm 44,3° 90° P/P@400-800/266 nm THG@800 nm, 100 fs, type I 9044

0,2 mm 44,3° 90° P/P@400-800/266 nm THG@800 nm, 200 fs, type I 15837

0,15 mm 32,5° 90° AR/AR@515+1030/343 nm THG@1030 nm, 50 fs, type I 9450

0,25 mm 32,5° 90° AR/AR@515+1030/343 nm THG@1030 nm, 100 fs, type I 9451

0,55 mm 32,5° 90° AR/AR@515+1030/343 nm THG@1030 nm, 200 fs, type I 9452
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M a i n  f e a t u r e s
■	 Broad transparency range from 155 nm to 3200 nm
■	 Absence of photochromic damage (gray-tracking)
■	 Highest damage threshold among common nonlinear crystals
■	 Small walk-off angle at room temperature, no walk-off at NCPM regime
■	 Wide acceptance angle
■	 Temperature tunable type I and II non-critical phase-matching
■	 Custom size, orientation and coatings are available upon

A p p l i c a t i o n  ex a m p l e s
■	 Sum-frequency generation of 532 nm and 1064 nm to produce 355 nm 

UV radiation
■	 Widely tunable OPOs in NIR range pumped by second harmonic of Nd-

doped lasers
■	 Efficient second harmonic generation at 1064 nm without walk-off effect 

(NCPM, t = 149 ˚C)

Lithium Triborate (LiB3O5, LBO) crystals feature a broad transparency range, 
wide acceptance angle, small walk-off angle and the highest damage threshold 
among common nonlinear crystals. Most common applications include high-
power near-infrared wavelength second harmonic generation, sum frequency 
generation to produce visible, ultraviolet laser light and visible, near-infrared 
widely tuned optical parametric oscillators. 

S t a n d a r d  s p e c i f i c a t i o n s

LBO CRYSTALS

Orientation accuracy <30 arcmin

Clear aperture >90%

Face dimensions tolerance +0,0/-0,1 mm

Length tolerance ±0,1 mm

Parallelism error <20 arcsec

Perpendicularity error <10 arcmin

Protective chamfers <0,1 mm at 45°

Surface quality 10-5 S-D

Wavefront distortion <λ/4@632,8 nm

Coatings AR coatings on both sides

Laser induced damage threshold >1 GW/cm2@1064 nm, 10 ns

Mount Unmounted

P r o p e r t i e s

PHYSICAL AND OPTICAL PROPERTIES 

Chemical formula LiB
3
O

5

Crystal structure Orthorhombic, mm2

Lattice parameters a = 8,46 Å, b = 7,38 Å , c = 12,717 Å

Optical symmetry Negative biaxial (2V
z
 = 109,2° @0,5321 µm)

Density 2,474 g/cm3

Mohs hardness 6-7

Transparency range 155 nm - 3,2 µm @“0“ transmittance level

Sellmeier equations  
@T = 293 K (λ in µm)

n
X

2 = 2,4542 + 0,01125/(λ2 - 0,01135) - 0,01388 λ2;
n

Y
2 = 2,5390 + 0,01277/(λ2 - 0,01189) - 0,01849 λ2 

+ 4,3025×10-5λ4 - 2,9131×10-5 λ6;
n

Z
2 = 2,5865 + 0,0131/(λ2 - 0,01223) - 0,01862 λ2 + 

4,5778×10-5 λ4 - 3,2526×10-5 λ6

Refractive indices n
X
 = 1,5656; n

Y
 = 1,5905; n

Z
 = 1,6055 @1064 nm

G u i d a n c e 
Optogama provides guidance and theoretical calculations for particular LBO 
applications. Contact us and we will help you to configure your crystal.

LBO crystals 
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S t a n d a r d  p r o d u c t s

FACE DIMENSIONS LENGTH THETA PHI COATINGS APPLICATION SKU

3 x 3 mm

10 mm 90° 11,6° AR/AR@532+1064 nm SHG@1064 nm, type I 7203

10 mm 42,2° 90° AR/AR@532+1064/355 nm THG@1064 nm, type II 7199

10 mm 90˚ 0˚ AR/AR@532+1064 nm NCPM SHG@1064 nm, T = 149 ˚C 7209

20 mm 90° 11,6° AR/AR@532+1064 nm SHG@1064 nm, type I 7202

20 mm 42,2° 90° AR/AR@532+1064/355 nm THG@1064 nm, type II 9457

20 mm 90˚ 0˚ AR/AR@532+1064 nm NCPM SHG@1064 nm, T = 149 ˚C 7210

5 x 5 mm

10 mm 90° 11,6° AR/AR@532+1064 nm SHG@1064 nm, type I 7207

10 mm 42,2˚ 90˚ AR/AR@532+1064/355 nm THG@1064 nm, type II 7204

20 mm 90° 11,6° AR/AR@532+1064 nm SHG@1064 nm, type I 7208

20 mm 42,2° 90° AR/AR@532+1064/355 nm THG@1064 nm, type II 9459

6 x 6 mm

1 mm 90° 13,8° AR/AR@515+1030 nm SHG@1030 nm, type I 9458

2 mm 90° 13,8° AR/AR@515+1030 nm SHG@1030 nm, type I 9460

3 mm 90° 13,8° AR/AR@515+1030 nm SHG@1030 nm, type I 9461

4 mm 90° 13,8° AR/AR@515+1030 nm SHG@1030 nm, type I 9462
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S t a n d a r d  p r o d u c t s

FACE DIMENSIONS LENGTH THETA PHI COATINGS APPLICATION SKU

3 x 3 mm
5 mm 90° 23,5° AR/AR@532+1064 nm SHG@1064 nm, type II 7184

10 mm 90° 23,5° AR/AR@532+1064 nm SHG@1064 nm, type II 7188

5 x 5 mm
5 mm 90° 23,5° AR/AR@532+1064 nm SHG@1064 nm, type II 7189

10 mm 90° 23,5° AR/AR@532+1064 nm SHG@1064 nm, type II 7193

7 x 7 mm
5 mm 90° 23,5° AR/AR@532+1064 nm SHG@1064 nm, type II 7194

10 mm 90° 23,5° AR/AR@532+1064 nm SHG@1064 nm, type II 7198

M a i n  f e a t u r e s
■	 High nonlinearity
■	 Nonhygroscopic crystal
■	 Great mechanical stability
■	 Wide transparency range from 350 nm to 4,5 µm
■	 Broad angular and thermal acceptance
■	 Broad type I and II non-critical phase-matching range

A p p l i c a t i o n  ex a m p l e s
■	 Low and medium power frequency doubling of Nd-doped lasers
■	 KTP OPO and ZGP OPO tandem for mid-infrared generation

S t a n d a r d  s p e c i f i c a t i o n s

KTP CRYSTALS

Orientation accuracy <30 arcmin

Clear aperture >90%

Face dimensions tolerance +0,0/-0,1 mm

Length tolerance ±0,1 mm

Parallelism error <20 arcsec

Perpendicularity error <5 arcmin

Protective chamfers <0,1 mm at 45°

Surface quality 10-5 S-D

Wavefront distortion <λ/8@632,8 nm

Coatings AR(R<0,25%)532+1064 nm on both faces

Laser induced damage threshold >500 MW/cm2@1064 nm, 10 ns

Mount Unmounted

P r o p e r t i e s

PHYSICAL AND OPTICAL PROPERTIES 

Chemical formula KTiOPO
4

Crystal structure Orthorhombic, mm2

Lattice parameters a = 12,814 Å, b = 6,404 Å, c = 10,616 Å

Optical symmetry Positive biaxial (2V
Z
 = 37,4° @0,5461 µm)

Density 2,945 g/cm3

Mohs hardness 5

Transparency range 350 nm - 4,5 µm @”0” transmittance level

Sellmeier equations (λ in µm)

n
X

2 = 3,0067 + 0,0395/(λ2 - 0,04251) - 0,01247 λ2;
n

Y
2 = 3,0319 + 0,04152/(λ2 - 0,04586) - 0,01337 λ2;

n
Z

2 = 3,3134 + 0,05694/(λ2 - 0,05941) - 0,016713 
λ2

Refractive indices n
X
 = 1,7404; n

Y
 = 1,7479; n

Z 
= 1,8296 @1064 nm

G u i d a n c e 
Optogama provide guidance and theoretical calculations for particular KTP 
applications. Contact us and we will help you to configure your crystal. 

KTP crystals
Potassium titanyl phosphate (KTiOPO

4
, KTP) crystals are advantageous due 

to their high nonlinearity, great mechanical stability, high optical quality and 
transparency range of 350 nm - 4,5 µm. These features determine the wide 
application of KTP crystals as a nonlinear medium. 
It is an excellent solution for frequency doubling applications of Nd-doped 
lasers, especially for low and medium power applications, both intra- and 
extra-cavity design.
Besides, these crystals can be used as a nonlinear OPO medium for IR 
generation up to 4 µm and used as a pump source for mid-IR nonlinear crystal 
based optical parametric oscillators, such as ZGP OPO. KTP is susceptible 
to photochromic damage (grey-tracking), which causes deterioration of 
nonlinear conversion efficiency. Optogama provide high grey track resistance 
(HGTR) KTP crystals as a solution, which significantly improves the grey-track 
resistance and overall performance. HGTR KTP crystals extend the use of KTP 
as a nonlinear medium to high-power applications.
Please request in case you need HGTR KTP crystals for your applications.
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S t a n d a r d  p r o d u c t s

MATERIAL FACE DIMENSIONS LENGTH THETA PHI COATINGS APPLICATION SKU

KDP
12 x 12 mm 5 mm 76,5° 45° AR/AR@532/266 nm SHG@532 nm, type I 9421

15 x 15 mm 7 mm 76,5° 45° AR/AR@532/266 nm SHG@532 nm, type I 9422

DKDP

12 x 12 mm 20 mm 53,5° 0° AR/AR@1064/532+1064 nm SHG@1064 nm, type II 9426

12 x 12 mm 20 mm 59,3° 0° AR/AR@1064/532+1064 nm THG@1064 nm, type II 9425

15 x 15 mm 13 mm 36,5° 45° AR/AR@532+1064 nm SHG@1064 nm, type I 9423

15 x 15 mm 13 mm 53,5° 0° AR/AR@532+1064 nm SHG@1064 nm, type II 9424

15 x 15 mm 20 mm 53,5° 0° AR/AR@1064/532+1064 nm SHG@1064 nm, type II 9427

15 x 15 mm 20 mm 59,3° 0° AR/AR@532+1064/355 nm THG@1064 nm, type II 9428

P r o p e r t i e s

PHYSICAL AND OPTICAL PROPERTIES 

Chemical formula KH
2
PO

4
 (KDP) KD

2
PO

4
 (DKDP)

Crystal structure Tetragonal, 42m Tetragonal, 42m

Lattice parameters a = 7,448 Å, c = 6,977 Å a = 7,4697 Å, c = 6,966 Å

Optical symmetry
Negative uniaxial 
(n

o
 > n

e
)

Negative uniaxial (n
o
 > n

e
)

Density 2,332 g/cm3 2,355 g/cm3

Mohs hardness 2,5 2,5

Transparency range 180 nm - 1,5 µm 200 nm - 2 µm

Refractive indices
n

o
 = 1,4938, n

e
 = 1,4599 

@1,06 µm
n

o
 = 1,4931; n

e
 = 1,4582 @1,06 µm

KDP Sellmeier 
equations  
@T = 293 k (λ in µm)

n
o

2 = 2,259276 + 13,00522 λ2/(λ2 - 400) + 0,01008956/(λ2 - (77,26408)-1);
n

e
2 = 2,132668 + 3,2279924 λ2/(λ2 - 400) + 0,008637494/(λ2 - (81,42631)2) 

DKDP Sellmeier 
equations  
@T = 293 K (λ in µm)

n
o

2 = 2,240921 + 2,246956 λ2/(λ2 - (11,26591)2) + 0,009676/(λ2 - (0,124981)2);
n

e
2 = 2,126019 + 0,784404 λ2/(λ2 - (11,10871)2) + 0,008578/(λ2 - (0,109505)2) 

G u i d a n c e 
Optogama provide guidance and theoretical calculations for particular KDP and 
DKDP applications. Contact us and we will help you to configure your crystal.

M a i n  f e a t u r e s
■	 Excellent ultraviolet radiation transmission
■	 High laser induced damage threshold
■	 Custom crystals available upon request

A p p l i c a t i o n  ex a m p l e s
■	 Frequency doublers, triplers and quadruplers for Nd-doped lasers
■	 Q-switches for Ti:Sapphire, Alexandrite, Nd-doped lasers

S t a n d a r d  s p e c i f i c a t i o n s

KDP, DKDP CRYSTALS

Orientation accuracy <30 arcmin

Clear aperture >90%

Face dimensions tolerance +0,0/-0,1 mm

Length tolerance ±0,1 mm

Parallelism error <20 arcsec

Perpendicularity error <5 arcmin

Protective chamfers <0,1 mm at 45°

Surface quality 20-10 S-D

Surface flatness <λ/4@632,8 nm

Coatings AR coatings on both sides

Laser induced damage threshold 
>10 J/cm2@1064 nm, 10 ns for KDP crystals
>5 J/cm2@1064 nm, 10 ns for DKDP

Mount Unmounted

KDP, DKDP crystals 
Potassium dihydrogen phosphate (KH

2
PO

4
, KDP) and potassium dideuterium 

phosphate (KD
2
PO

4
, DKDP) crystals are one of the oldest used nonlinear 

materials. DKDP and KDP are known as analogs, though their properties 
differ due to DKDP deuteration. They both exhibit excellent ultraviolet 
transmission and high damage threshold. The nonlinearity of these crystals 
is relatively low, but these crystals can be grown in large size. They found 
their application as nonlinear frequency doublers, triplers and quandruplers 
of Nd-doped lasers and as Q-switch devices for Ti:Sapphire, Alexandrite, Nd-
doped lasers. Main drawback is that these crystals are highly hygroscopic, 
therefore sealed housing and dry operating conditions must be ensured.
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M a i n  f e a t u r e s
■	 Broad transparency region from 420 nm to 5200 nm
■	 High nonlinear, electro-optic and acousto-optic coefficients
■	 Nonhygroscopic, mechanically, and chemically stable

A p p l i c a t i o n  ex a m p l e s
■	 Electro-optic modulation and Q-switching
■	 Optical parametric oscillators (OPO) pumped at 1064 nm
■	 Quasi-phase-matched devices with periodically poled lithium niobate 

(PPLN)

Optogama does not provide standard product list. Please contact us for 
solutions and pricing.

Lithium niobate (LiNbO
3
, LN) is a multi-purpose material in photonics and 

optoelectronics fields. It features a wide transparency range from 420 nm 
to 5,2  µm, excellent nonlinear, electro-optic, and piezoelectric properties. 
Most common applications include infrared range optical modulation and 
Q-switching, nonlinear frequency conversion of >1  µm wavelengths. Their
electrical and optical properties can be adjusted using magnesium or
zirconium dopants.

P r o p e r t i e s

PHYSICAL AND OPTICAL PROPERTIES 

Chemical formula LiNbO
3

Crystal structure Trigonal, 3m

Optical symmetry Negative uniaxial (n
o
>n

e
)

Density 4,64 g/cm3

Mohs hardness 5

Transparency range 420 nm - 5,2 µm

Sellmeier equations (λ in µm)
n

o
2 = 4,9048 + 0,11768/(λ2 - 0,04750) - 0,027169 λ2;

n
e

2 = 4,5820 + 0,099169/(λ2 - 0,04443) - 0,021950 λ2

Refractive indices n
o
 = 2,220; n

e
 = 2,146 @1064 nm

Lithium niobate crystals 
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P r o p e r t i e s

PHYSICAL AND OPTICAL PROPERTIES 

Chemical formula CdSe

Crystal structure Hexagonal, 6mm

Lattice parameters a = 4,2985 Å, c = 7,0150 Å

Optical symmetry Positive uniaxial (n
e 
>n

o
)

Density@288 K 5,81 g/cm3

Mohs hardness 3,25

Transparency range 0,7-24 µm @“0” transmittance level)

Dispersion equations 
 @T = 293 K (λ in µm)

n
o

2 = 4,2243 + 1,7680 λ2/(λ2 - 0,2270) + 3,1200 λ2/
(λ2 - 3380);
n

e
2 = 4,2009 + 1,8875 λ2/(λ2 - 0,2171) + 3,6461 λ2/

(λ2 - 3629)

Refractive indices n
o
 = 2,431, n

e
 = 2,452@10,0 µm

Thermal conductivity @T = 293 K 6,9 (||c) Wm-1K-1, 6,2 (⊥c) Wm-1K-1

Laser induced damage threshold 60 MW/cm2@10,6 µm, 200 ns

M a i n  f e a t u r e s
■	 Wide transparency range (0,7-24 µm)
■	 Reasonably large nonlinearity
■	 Small walk-off angle

A p p l i c a t i o n  ex a m p l e s
■	 Far infrared wavelength radiation generation by DFG, OPO methods
■	 Material for infrared optical elements: substrates, polarizers, 

waveplates, etc.

Optogama does not provide standard product list. Please contact us for 
solutions and pricing.

Cadmium selenide (CdSe) crystals feature an infrared transmission up 
to 24  µm, reasonably large nonlinearity and small walk-off angle. CdSe 
crystals can be employed into difference frequency generation (DFG), optical 
parametric oscillation (OPO) schemes to generate infrared laser radiation 
above ZGP absorption edge (>12 µm). For instance, CdSe OPO can potentially 
be pumped by 2 µm Tm-doped, Ho-doped, Tm and Ho co-doped lasers and 
produce far infrared idler radiation. Besides nonlinear optic applications 
cadmium selenide crystal material can be used for IR optical elements: 
substrates, polarizers, waveplates and other.

CdSe crystals
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S t a n d a r d  p r o d u c t s

FACE DIMENSIONS LENGTH THETA PHI COATINGS APPLICATION SKU

5 x 5 mm 1 mm 39° 45° BBAR/BBAR@1,2-2,6/2,6-11 μm DFG@1,2-2,6 μm, type I 7356

8 x 8 mm 1 mm 39° 45° BBAR/BBAR@1,2-2,6/2,6-11 μm DFG@1,2-2,6 μm, type I 7395

6 x 6 mm 2 mm 50° 0° BBAR/BBAR@1,2-2,6/2,6-11 μm DFG@1,2-2,6 μm, type II 7396

8 x 8 mm 2 mm 50° 0° BBAR/BBAR@1,2-2,6/2,6-11 μm DFG@1,2-2,6 μm, type II 7397

M a i n  f e a t u r e s
■	 Unique non-linear properties across the transmission range from 0,5 µm

to 12 µm
■	 Low optical absorption and scattering
■	 Transparency at short wavelengths

A p p l i c a t i o n  ex a m p l e s
■	 Frequency mixing in the middle IR region up to ~12 µm 
■	 Second harmonic generation and up-conversion for CO

2
 lasers

■	 Tunable OPO for solid-state lasers

S t a n d a r d  s p e c i f i c a t i o n s

AgGaS2 CRYSTALS

Orientation accuracy <30 arcmin

Clear aperture >80%

Face dimensions tolerance +0,0/-0,2 mm

Parallelism error <30 arcsec

Perpendicularity error <10 arcmin

Protective chamfers <0,2 mm at 45°

Surface quality 60-40 S-D

Coatings BBAR/BBAR@1,2-2,6 µm/2,6-11 µm

Mount Unmounted

P r o p e r t i e s

PHYSICAL AND OPTICAL PROPERTIES 

Chemical formula AgGaS
2

Crystal structure Tetragonal, 42m

Lattice parameters a = 5,742 Å, c = 10,26 Å

Optical symmetry Negative uniaxial (n
o 
> n

e
, λ<0,497 µm n

e
 > n

o
)

Density 4,58 g/cm3

Mohs hardness 3-3,5

Transparency range 0,47 - 13 µm @”0“ transmittance level

Sellmeier equations  
@T = 293 K (λ in µm)

n
o

2 = 5,79419 + 0,23114/(λ2 - 0,06882) - 2,4534 × 10−3 λ2 + 3,1814 × 
10−7 λ4 - 9,7051 × 10−9 λ6;
n

e
2 = 5,54120 + 0,22041/(λ2 - 0,09824) - 2,5240 × 10−3 λ2 + 3,6214 × 

10−7 λ4 - 8,3605 × 10−9 λ6

Refractive indices n
o
 = 2,3471; n

e
 = 2,2914 @ 10,6321 µm

Thermal conductivity 1,4 (||c) Wm-1K-1, 1,5 (⊥c) Wm-1K-1

G u i d a n c e 
Optogama provides guidance and theoretical calculations for particular 
AgGaS

2
 applications. Contact us and we will help you to configure your crystal.

AgGaS2 crystals
Silver Thiogallate (AgGaS

2
, AGS) has been demonstrated as an efficient 

crystal for nonlinear parametric applications in the infrared spectral range. 
Its transparency region spans from 0,53 µm to 12 µm. AGS based optical 
parametric oscillators feature continuously tunable radiation over a wide 
range of wavelengths in the infrared spectral range. High transparency in 
the short wavelength range beginning at 550 nm is used in OPOs pumped 
by Nd:YAG laser. 
Using 2050  nm pump laser, an optimally designed AgGaS

2
  OPO is tunable 

from about 2.5 to 12.0 µm. The output range can be extended b y the sum or 
difference frequency mixing (SFM/DFM). AGS crystal features high non-linear 
coefficient, high damage threshold, low optical absorption and scattering.
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S t a n d a r d  p r o d u c t s

FACE DIMENSIONS LENGTH THETA PHI COATINGS APPLICATION SKU

5 x 5 mm

2 mm 52° 45° BBAR@1,7-2,7 μm/BBAR@5-18 μm Ultrashort pulse DFG@1,7-2,7 μm -> ~5-18 μm, type I 15806

5 mm 52° 45° BBAR@1,7-2,7 μm/BBAR@5-18 μm Ultrashort pulse DFG@1,7-2,7 μm -> ~5-18 μm, type I 15807

10 mm 52° 45° BBAR@1,7-2,7 μm/BBAR@5-18 μm Ultrashort pulse DFG@1,7-2,7 μm -> ~5-18 μm, type I 15805

M a i n  f e a t u r e s
■	 Excellent properties across the transmission range from 0,73 to 18 µm
■	 Low optical absorption and scattering
■	 High FOM (figure of merit) for non-linear interactions in NIR and MIR

A p p l i c a t i o n  ex a m p l e s
■	 Frequency mixing in the IR region ~18,3 µm
■	 Second harmonic generation and up-conversion for CO

2
 lasers

■	 Tunable OPO for solid-state lasers 

S t a n d a r d  s p e c i f i c a t i o n s

AgGaSe2 CRYSTALS

Orientation accuracy <30 arcmin

Clear aperture >80%

Face dimensions tolerance +0,0/-0,2 mm

Parallelism error <30 arcsec

Perpendicularity error <10 arcmin

Protective chamfers <0,2 mm at 45°

Surface quality 60-40 S-D

Coatings BBAR/BBAR@1,7-2,7 µm/5-18 µm

Mount Unmounted

AgGaSe2 crystals
Silver gallium selenide (AgGaSe

2
, AGSe) is an optically negative uniaxial 

crystal with a reasonable transmittance over ~0,7 μm - 18 μm region. AGSe 
crystals have proven to be used in nonlinear parametric downconversion 
(difference frequency generation, DGF) in the Mid-IR range by tandem 
with commercially available synchronously-pumped optical parametric 
oscillators (SPOPOs) in the femtosecond and picosecond regime. AGSe 
crystal has high figure of merit (~70 pm2/V2, n~2,6), which is six times 
larger than counterpart AGS. For some reasons AGSe is also a better choice 
over other mid-IR crystals. For example, even though GaSe has higher 
nonlinearity and comparable transparency region, AGSe has lower spatial 
walk-off and availability to be processed for particular application (growth 
and cut direction, dielectric thin-film coatings). ZGP has higher figure of 
merit, but its transparency region (~2-12 μm) is no match to AGSe.

P r o p e r t i e s

PHYSICAL AND OPTICAL PROPERTIES 

Chemical formula AgGaSe
2

Crystal structure Tetragonal, 42m

Lattice parameters a = 5,9920 Å, c = 10,8803 Å

Optical symmetry Negative uniaxial (n
o
>n

e 
, λ<804 nm, n

e
>n

o
)

Density 5,7 g/cm3

Mohs hardness 3-3,5

Transparency range 0,71 - 19 µm @“0“ transmittance level

Sellmeier equations  
@T=293 K (λ in µm)

n
o

2=6,8507 + 0,4297/( λ2 - 0,1584) - 0,00125 λ2;
n

e
2 = 6,6792 + 0,4598/(λ2 - 0,2122) - 0,00126 λ2

Refractive indices n
o
 = 2,5917; n

e
 = 2,5585 @10,5 µm

Thermal conductivity @T = 293 K 1 (||c) Wm-1K-1, 1,1 (⊥c) Wm-1K-1

Laser induced damage threshold >10 MW/cm2@10,6 µm, 150 ns

G u i d a n c e 
Optogama provides guidance and theoretical calculations for particular 
AgGaSe

2
  applications. Contact us and we will help you to configure your crystal.
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S t a n d a r d  p r o d u c t s

FACE DIMENSIONS LENGTH THETA PHI COATINGS APPLICATION SKU

5 x 5 mm

10 mm 55,3° 0° AR@2,1 μm + BBAR@3,5-5 μm MWIR generation, type I, eeo interaction 15358

15 mm 55,3° 0° AR@2,1 μm + BBAR@3,5-5 μm MWIR generation, type I, eeo interaction 15359

20 mm 55,3° 0° AR@2,1 μm + BBAR@3,5-5 μm MWIR generation, type I, eeo interaction 15360

M a i n  f e a t u r e s
■	 The transmission range spans from 0,74 µm to 12 µm
■	 High nonlinearity (75 pm/V)
■	 High thermal conductivity (35 W/mK)
■	 Nominal absorption coefficient <0,04 cm-1 at ~2,1  µm for o-wave 

A p p l i c a t i o n  ex a m p l e s
■	 Mid-IR OPOs pumped at ~2,1 µm
■	 Generation of terahertz range frequencies

S t a n d a r d  s p e c i f i c a t i o n s

ZnGeP2 CRYSTALS

Orientation accuracy <30 arcmin

Clear aperture >80%

Face dimensions tolerance +0,0/-0,2 mm

Length tolerance +1,0/-0,0 mm

Parallelism error <30 arcsec

Perpendicularity error <10 arcmin

Protective chamfers <0,2 mm at 45°

Surface quality 60-40 S-D

Surface flatness λ/4@632,8 nm

Coatings Antireflective coatings @2,1 μm + 3,5-5 μm on both sides

Nominal absorption coefficient ≤0,04 cm-1@2,1 μm, o-wave

Mount Unmounted

P r o p e r t i e s

PHYSICAL AND OPTICAL PROPERTIES 

Chemical formula ZnGeP
2

Crystal structure Tetragonal, 42m

Lattice parameters a = 5,465 Å, c = 10,708 Å

Optical symmetry Positive uniaxial (n
e 
>n

o
)

Density 4,162 g/cm3

Mohs hardness 5,5

Transparency range 0,74 - 12 µm @“0“ transmittance level

Dispersion equations @1,5 
- 10,59 µm range, T = 293 K 
(λ in µm)

n
o

2 = 11,6413 + 0,69363/(λ2 - 0,21967) + 1586,06/(λ2 - 832,75);
n

e
2 = 12,1438 + 0,75255/(λ2 - 0,21913) + 2061,68/(λ2 - 951,07)

Refractive indices n
o
 = 3,0738; n

e
 = 3,1137 @10,5 µm

Thermal conductivity @T 
= 293 K

36 (||c) Wm-1K-1, 35 (⊥c) Wm-1K-1

Laser induced damage 
threshold

60 MW/cm2@10,6 µm, 100 ns

G u i d a n c e 
Optogama provides guidance and theoretical calculations for particular 
ZnGeP

2
 applications. Contact us and we will help you to configure your crystal. 

ZnGeP2 crystals
Zinc Germanium Phosphide (ZnGeP2, ZGP) crystals feature a combination of 
high nonlinearity, high thermal conductivity and a wide transmission range 
from 0,74 to 12 µm. These crystals gained credit for their role of ~2,1 µm 
pumped optical parametric oscillators (OPOs) spanning the spectral range 
from 2 to 8 µm.
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S t a n d a r d  p r o d u c t s

CLEAR APERTURE LENGTH ORIENTATION COATINGS SKU

≥ ø7 mm

0,2 mm z-cut Uncoated 31313

0,5 mm z-cut Uncoated 31124

1 mm z-cut Uncoated 31126

2 mm z-cut Uncoated 31127

M a i n  f e a t u r e s
■	 Broad transparency range from 0,65 μm to 18 μm
■	 Large nonlinearity and birefringence
■	 Soft and cleaves along [001] plane
■	 Cannot be cut and polished at certain angles
■	 Comes uncoated and mounted for proper handling

A p p l i c a t i o n  ex a m p l e s
■	 Broadband mid-IR difference frequency generation
■	 Second harmonic (SH) of CO

2
, CO, dye lasers

■	 Terahertz (THz) generation by optical rectification
■	 Terahertz detectors for terahertz time domain spectroscopy (THz-TDS)

Optogama offer z-cut, cleaved surface and mounted gallium selenide (GaSe) 
crystals. Custom clear apertures and crystal thicknesses from tens of 
microns up to several millimeters are available upon request. Due to fragile 
nature of GaSe it is not possible to apply antireflection coatings.

S t a n d a r d  s p e c i f i c a t i o n s

GaSe crystals

Clear aperture ≥ ø7 mm or custom

Surface quality Cleaved surfaces

Coatings Uncoated, unavailable

Mount ø25,4 mm black anodized aluminum mount

GaSe crystals

P r o p e r t i e s

PHYSICAL AND OPTICAL PROPERTIES 

Chemical formula GaSe

Crystal structure Hexagonal, -62m

Lattice parameters A = 3,742 Å, c = 15,918 Å

Optical symmetry Negative uniaxial (no>ne)

Density 5,03 g/cm3

Mohs hardness ≈ 0

Transparency range 0,62-20 μm @ “0” transmittance level

Sellmeir equations

n
o

2 = 7,443 + 0,4050/λ2 + 0,0186/λ4 + 0,0061/λ6 + 
3,1485 λ2/(λ2 - 2194);
n

e
2 = 5,76 + 0,3879/λ2 - 0,2288/λ4 + 0,1223/λ6 + 1,8550 

λ2/(λ2 - 1780)

Refractive indices n
o
 = 2,8158; n

e
 = 2,4392 @10,6 μm

G u i d a n c e 
Optogama provides guidance and theoretical calculations for particular GaSe 
applications. Contact us and we will help you to configure your crystal. 
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S t a n d a r d  p r o d u c t s

FACE DIMENSIONS LENGTH COATINGS SKU

5 x 5 mm

15 mm AR/AR@500-700 nm 28479

30 mm AR/AR@500-700 nm 28480

45 mm AR/AR@500-700 nm 28481

8 x 8 mm 75 mm AR/AR@500-700 nm 28482

Minimum order quantity: 2 pieces.  

M a i n  f e a t u r e s
■	 Transparency range from 350 nm to 1800 nm
■	 Raman frequency shift of 1048 cm-1

■	 Excellent Raman shifter for nanosecond applications
■	 Custom crystal dimensions and coatings available upon request

A p p l i c a t i o n  ex a m p l e s
■	 External cavity Raman laser pumped by commercially available 

passively Q-switched nanosecond Nd:YAG laser
■	 Generation of 1,59 µm “eye-safe” radiation, which coincides with CO

2
 

absorption line

Barium nitrate (Ba(NO
3
)
2
) is one of the leading crystals among solid-state 

Raman shifters in terms of Raman gain coefficient, which is known to be 
the highest at nanosecond steady-state regime (g

R
 = 47 cm/GW@532 nm 

pump). Barium nitrate also features a moderately broad transparency 
range (0,33 μm - 1,8 μm) and high damage threshold. Drawbacks of barium 
nitrate crystal are low thermal conductivity (1,17 Wm-1K-1) and high thermo-
optic coefficient (dn/dT = -20 × 10-6K-1), which lead to the thermal lensing 
effect. The crystal is soft and hygroscopic, therefore should be treated with 
caution. Optogama recommend using barium nitrate as a Raman shifter for 
nanosecond applications.

S t a n d a r d  s p e c i f i c a t i o n s

BARIUM NITRATE CRYSTALS

Orientation [110]

Clear aperture >85%

Face dimensions tolerance ±0,5 mm

Length tolerance ±1 mm

Parallelism error <5 arcmin

Perpendicularity error <10 arcmin

Protective chamfers <0,25 mm at 45˚

Surface quality 40-20 S-D

Surface flatness <λ /4@632,8 nm

Coatings AR/AR@500-700 nm

Laser induced damage threshold >10 J/cm2@1064 nm, 10 ns

Mount Unmounted

P r o p e r t i e s

PHYSICAL AND OPTICAL PROPERTIES 

Chemical formula Ba(NO
3
)
2

Crystal structure Cubic, P2
1
3

Lattice parameters a = b = c = 8,11 Å

Density 3,25 g/cm3

Mohs hardness 2,5-3

Transparency range 0,33 µm - 1,8 µm 

Refractive index 1,555@1064 nm

Thermal conductivity 1,17 Wm-1K-1@||c

Thermal expansion coefficient 13×10-6 1 oC-1

dn/dT -20×10-6K-1

Raman frequency shift 1047 cm-1

Raman linewidth 0,4 cm-1

Raman gain (ns, steady-state regime)
47 cm/GW@532 nm
11 cm/GW@1064 nm

Dephasing time 28 ps

Barium nitrate crystals
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S t a n d a r d  p r o d u c t s

FACE DIMENSIONS LENGTH COATINGS SKU

5 x 5 mm

15 mm
Uncoated 7259

AR/AR@450-800 nm 7262

30 mm
Uncoated 7260

AR/AR@450-800 nm 7263

45 mm
Uncoated 7261

AR/AR@450-800 nm 7264

50 mm
Uncoated 22033

AR/AR@450-800 nm 11429

M a i n  f e a t u r e s
■	 Broad transparency range from 300 nm to 5 µm
■	 Two pump polarization-dependent Raman shifts at 768 cm-1 and 

901 cm-1

■	 Excellent Raman shifter for picosecond applications
■	 Custom dimensions, orientation, and coatings available upon request

A p p l i c a t i o n  ex a m p l e s
■	 Raman generator pumped by commercially available picosecond Nd:YAG 

laser

Potassium gadolinium tungstate (KGd(WO
4
)
2
, KGW) crystals feature good 

mechanical properties, relatively good thermal conductivity (2,5-3,4 Wm-1K-1) 
and wide transparency range, which spans from 350  nm to 5  µm. KGW 
as a Raman crystal features two large Raman modes at 768  cm-1  and  
901  cm-1, which are pump polarization dependent. Optogama recommend 
using KGW crystal as a Raman shifter for picosecond applications.

S t a n d a r d  s p e c i f i c a t i o n s

KGW CRYSTALS

Orientation b-cut

Clear aperture >90%

Face dimensions tolerance +0,0/-0,1 mm

Length tolerance ±0,1 mm

Parallelism error <20 arcsec

Perpendicularity error <10 arcmin

Protective chamfers <0,1 mm at 45˚

Surface quality 10-5 S-D

Surface flatness <λ/8@632,8 nm

Wavefront distortion <λ/4@632,8 nm

Coatings AR(R<0,7%)@500-650 nm

Laser induced damage threshold >10 J/cm2@1064 nm, 10 ns

Mount Unmounted

P r o p e r t i e s

PHYSICAL AND OPTICAL PROPERTIES 

Chemical formula KGd(WO
4
)
2

Crystal structure Monoclinic, C2c

Lattice parameters
a = 10,652(4) Å, b = 10,374(6) Å, c = 
7,582(2) Å

Density 7,27 g/cm3

Mohs hardness 4-5

Transparency range 0,3 µm - 5 µm 

Refractive indices@1064 nm
n

p 
= 1,982

n
m 

= 2,010
n

g 
= 2,061

Thermal conductivity
K

a
 = 2,6 Wm-1K-1 

K
b
 = 3,8 Wm-1K-1 

K
c
 = 3,4 Wm-1K-1

dn/dT
dn

p
/dT = -15,7×10-6K-1

dn
m

/dT = -11,8×10-6K-1

dn
g
/dT = -17,3×10-6K-1

Raman frequency shift
901 cm-1 (p[mm]p), 
767 cm-1 (p[gg]p)

Raman linewidth
5,4 cm-1@901 cm-1 (p[mm]p)
6,4 cm-1@767 cm-1 (p[gg]p)

Raman gain  
(ps, transient-state regime)

11 cm/GW@532 nm
3 cm/GW@1064 nm

Dephasing time 2 ps

KGW crystals
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P r o p e r t i e s

PHYSICAL AND OPTICAL PROPERTIES 

Chemical formula KY(WO
4
)
2

Crystal structure Monoclinic, C2/c

Lattice parameters a = 10,64 Å, b = 10,32 Å, c = 7,55 Å

Density 6,61 g/cm3

Mohs hardness 4-5

Transparency range 0,35-5,5 µm

Refractive indices  
(1064 nm, room temperature)

n
p
 = 1,9688

n
m

 = 2,0065
n

g
 = 2,0507

Thermal conductivity (average value) 3,3 Wm-1K-1

dn/dT
dn

p
/dT = -14,6×10-6 K-1 

dn
m

/dT = -8,9×10-6 K-1 
dn

g
/dT = -12,4×10-6 K-1

Raman frequency shift (T = 300 K)
905 cm-1 (E||N

m
)

765 cm-1 (E||N
g
)

Raman gain (1064 nm pump, steady-state regime) 3,6 cm/GW 

S t a n d a r d  s p e c i f i c a t i o n s

KYW CRYSTALS

Orientation b-cut

Clear aperture >90%

Face dimensions tolerance +0/-0,1 mm

Length tolerance ±0,1 mm

Parallelism error <20 arcsec

Perpendicularity error <10 arcmin

Protective chamfers <0,1 mm at 45˚

Surface quality 10-5 S-D

Surface flatness <λ/8@632,8 nm

Wavefront distortion <λ/4@632,8 nm

Coatings AR(R<0,7%)@500-650 nm

Laser induced damage threshold >10 J/cm2@1064 nm, 10 ns

Mount Unmounted

M a i n  f e a t u r e s
■	 Broad transparency range from 350 nm to 5,5 µm
■	 Two large Raman shifts of 765 cm-1 and 905 cm-1

A p p l i c a t i o n  ex a m p l e s
■	 Raman lasers
■	 Radiation frequency tuning

Potassium yttrium tungstate (KY(WO
4
)
2
, KYW) crystals offer two strong 

phonon modes around 765 cm-1 and 905 cm-1, which have similar Raman 
gain and are pump polarization dependent. KYW crystals possess good 
mechanical properties, high optical damage threshold, broad transparency 
range (350 nm - 5,5 µm) and thermal conductivity around three times higher 
than barium nitrate.

KYW crystals
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S t a n d a r d  p r o d u c t s

FACE DIMENSIONS LENGTH COATINGS SKU

5 x 5 mm

15 mm
Uncoated 7273

AR/AR@450-800 nm 7276

30 mm
Uncoated 7274

AR/AR@450-800 nm 7277

45 mm
Uncoated 7275

AR/AR@450-800 nm 7278

50 mm
Uncoated 31051

AR/AR@450-800 nm 31052



Photore-
fractive
crystals

激光器晶体
光折变晶体



BSO crystals

Fe:LiNbO
3
 crystals

SBN crystals

BGO crystals

Photore-
fractive 
crystals



S t a n d a r d  p r o d u c t s

FACE DIMENSIONS LENGTH ORIENTATION SKU

5 x 5 mm
5 mm [100] 6885

5 mm [110] 6884

10 x 10 mm
5 mm [100] 6883

5 mm [110] 6882

20 x 20 mm
1,1 mm [100] 6881

1,1 mm [110] 6880

25 x 25 mm 1,1 mm [110] 27782

30 x 30 mm
1,1 mm [110] 1558

1,4 mm [110] 9095

M a i n  f e a t u r e s
■	 High electro-optic coefficient (r

41
 = 5 pm/V)

■	 High phase-conjugation efficiency
■	 Available in large size elements or wafers up to 3“
■	 Customization available upon request

A p p l i c a t i o n  ex a m p l e s
■	 Spatial light modulators
■	 Optical switches
■	 Pockels readout optical memory (PROM) applications
■	 Optical waveguides

Bismuth silicone oxide (Bi
12

SiO
20

, BSO) crystals are highly efficient 
photoconductors with a low dark conductivity, that allows a build-up 
of large photo-induced space-charges. Tremendous photoconductivity 
and electro-optic properties make BSO crystals attractive in a 
range of applications: spatial light modulators, optical switches, 
phase conjugation mixers. BSO crystals are grown by modified 
Czochralski method and available in up to 3‘‘ diameter aperture size. 
Crystals can be supplied with ITO coatings on request.

S t a n d a r d  s p e c i f i c a t i o n s

BSO CRYSTALS

Clear aperture 85%

Face dimensions tolerance +0.1/-0,25 mm

Thickness tolerance ±0,2 mm

Parallelism error <30 arcsec

Protective chamfers <0,3 mm at 45°

Surface quality 40-20 S-D

Wavefront distortion <λ/4@632,8 nm

Coatings Uncoated

Mount Unmounted

P r o p e r t i e s

MAIN PROPERTIES

Chemical formula Bi
12

SiO
20

Crystal structure Cubic, point group 23

Lattice parameters 10,10 Å

Density 9,2 g/cm3

Mohs hardness 5

Transmission Range 0,45-6 µm

Refractive Index 2,54@0,63 µm

Optical Activity 42 deg/mm@500 nm

Electro-optic coefficient r
41

 = 5 pm/V

Dielectric constant (low frequency) 56

Dark resistance 1014 Ohm cm

BSO crystals 
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P r o p e r t i e s

MAIN PROPERTIES

Chemical formula Bi
12

GeO
20

Crystal structure Cubic, point group 23

Lattice parameters 10,15 Å 

Density 9,2 g/cm3 

Transmission Range 0,45-7 µm

Refractive Index @0.63µm 2,55

Optical Activity @500 nm 41,5 deg/mm

Electro-Optic Coefficient r
41

3,5 pm/V 

Dielectric constant 40

Dark Resistance 1014 Ohm cm 

S t a n d a r d  s p e c i f i c a t i o n s

BGO CRYSTALS

Clear aperture 85%

Face dimensions tolerance +0.1/-0,25 mm

Thickness tolerance ±0,2 mm

Parallelism error <30 arcsec

Protective chamfers <0,3 mm at 45°

Surface quality 40-20 S-D

Wavefront distortion <λ/4@632,8 nm

Coatings Uncoated

Mount Unmounted

M a i n  f e a t u r e s
■	 High electro-optic coefficient (r

41
  = 3,5 pm/V)

■	 Low dark conductivity
■	 Large size elements or wafers up to 3”
■	 Customization available upon request

A p p l i c a t i o n  ex a m p l e s
■	 Spatial light modulators
■	 Optical switches
■	 Optical correlators

Bismuth germanite (Bi
12

GeO
20

, BGO) crystals are highly efficient 
photoconductors with a low dark conductivity, that allows a build-up 
of large photo-induced space-charges. Tremendous photoconductivity 
and electro-optic properties make BSO crystals attractive in a 
range of applications: spatial light modulators, optical switches, 
phase conjugation mixers. BSO crystals are grown by modified 
Czochralski method and available in up to 3‘‘ diameter aperture size. 
Crystals can be supplied with ITO coatings on request.

S t a n d a r d  p r o d u c t s

FACE DIMENSIONS LENGTH ORIENTATION SKU

20 x 20 mm
1,1 mm [100] 6875

1,1 mm [110] 6874

25 x 25 mm 1,1 mm [110] 31146

30 x 30 mm
1,1 mm [110] 6876

1,4 mm [110] 6877

BGO crystals 
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P r o p e r t i e s

MAIN PROPERTIES

Chemical formula Fe:LiNbO
3

Crystal structure Trigonal, 3m

Density 4,64 g/cm3 

Mohs hardness 5

Transmission range 0,35-5,5 µm 

Refractive index @0.63 µm
n

e
 = 2,20

n
o
 = 2,29

Electro-optic coefficients
r

22 
= 6,8 pm/V  

r
31 

= 10 pm/V  
r

33 
= 32 pm/V 

Dielectric constant
e

11 
= 85

e
33

 = 30 

S t a n d a r d  s p e c i f i c a t i o n s

FE:LINBO3 CRYSTALS

Dopant level, Fe
2
O

3

0,02 mol. %
0,03 mol. %
0,05 mol. %
0,1 mol. %

Orientation 90° cut (X-cut, Y-cut)

Clear aperture 85%

Face dimensions tolerance +0/-0,2 mm

Thickness tolerance ±0,2 mm

Parallelism error <3 arcmin

Protective chamfers <0,3 mm at 45°

Surface quality 20-10 S-D

Wavefront distortion <λ/4@632,8 nm

Coatings
None, antireflective or indium tin oxide coatings available 
upon request

Electrodes None, available upon request

Mount Unmounted

M a i n  f e a t u r e s
■	 High electro-optic coefficient (r

41
  = 5 pm/V)

■	 High phase conjugation efficiency
■	 Available in large size elements or wafers up to 3”
■	 Customization available upon request

A p p l i c a t i o n  ex a m p l e s
■	 Spatial light modulators
■	 Optical switches
■	 Holographic recording
■	 Optical waveguides

S t a n d a r d  p r o d u c t s

FACE DIMENSIONS LENGTH DOPING SKU

10  x 10 mm

1 mm

0,02 % Fe
2
O

3
7006

0,03 % Fe
2
O

3
7007

0,05 % Fe
2
O

3
7008

0,1 % Fe
2
O

3
7009

5 mm

0,02 % Fe
2
O

3
6457

0,03 % Fe
2
O

3
6458

0,05 % Fe
2
O

3
4052

0,1 % Fe
2
O

3
7005

20 x 20 mm 1 mm

0,02 % Fe
2
O

3
7010

0,03 % Fe
2
O

3
7011

0,05 % Fe
2
O

3
7012

0,1 % Fe
2
O

3
7013

Lithium niobate (LiNbO
3
, LN) crystal doped with iron (Fe:LiNbO

3
) is an 

attractive photorefractive material, due to the high photorefractive 
sensitivity, high electro-optic coefficients and diffraction efficiency, chemo-
mechanical properties. Fe:LiNbO

3
 crystals are grown by Czochralsky method 

and available in large size. Wide range of available dopants and levels 
enable to adjust material properties for particular applications. What is 
more, Fe:LiNbO

3
 crystals are easy to handle, low cost, therefore suitable for 

volume production. 

Fe:LiNbO3 crystals
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S t a n d a r d  p r o d u c t s

MATERIAL FACE DIMENSIONS LENGTH DOPING SKU

SBN:61 5 x 5 mm

5 mm

Undoped 73

CeO2 0,002 wt, % 6940

CeO2 0,01 wt, % 6944

10 mm

Undoped 74

CeO2 0,002 wt, % 6941

CeO2 0,01 wt, % 6945

15 mm

Undoped 75

CeO2 0,002 wt, % 6942

CeO2 0,01 wt, % 6946

M a i n  f e a t u r e s
■	 Pure or doped with Ce
■	 Efficient phase-conjugation
■	 Custom size, doping level, unpoled, antireflective coated and 

electrodeless crystals are available upon request

A p p l i c a t i o n  ex a m p l e s
■	 Optical information recording
■	 Pyroelectrical detectors
■	 Self-pumped self-conjugation mirror
■	 Optical correlators

S t a n d a r d  s p e c i f i c a t i o n s

SBN:61 CRYSTALS

Orientation Short edge along tetragonal axis

Poling Poled or unpoled

Electrodes Carbon-water electrodes or no electrodes

Clear aperture 85%

Face dimensions tolerance +0/-0,2 mm

Thickness tolerance ±0,2 mm

Parallelism error <30 arcsec

Protective chamfers <0,1 mm at 45°

Surface quality
40-20 S-D over clear aperture, 
80-50 S-D other surfaces

Surface flatness <λ/4@632,8 nm

Coatings Uncoated

Mount Unmounted

P r o p e r t i e s

MAIN PROPERTIES

Composition SBN:61

Crystal structure Tetragonal, 4 mm

Lattice parameters a = 12,46 Å, c = 3,946 Å

Density 5,4 g/cm3

Mohs hardness 5,5

Melting temperature 1480°C

Curie temperature 75°C

Transparency range 0,45-5,5 µm

Refractive index @633 nm
n

o
 = 2,3103 

n
e
 = 2,2817

Δn @633 nm -0,0286

Half-wave voltage (λ/2) 240 V

Dielectric constant,  
(T = 293 K)

900

Electro-optic coefficients
r

13
 = 45 pm/V 

r
33

 = 250 pm/V

Pyroelectric coefficient 0,065 μC cm-2 K-1

Dielectric constant 880

SBN crystals
Strontium-barium niobate (Sr

x
Ba

(1-x)
Nb

2
O

6
, SBN:x, x = 61) crystals feature 

excellent optical and photorefractive properties. They are available 
nominally pure or doped with Ce. Different composition SBN crystals found 
their application in electro-optics, acousto-optics, photorefractive, non-
linear optics fields. Optogama provide inclusion-free and homogenous SBN 
crystals, which are grown by Modified Stepanov method and available with 
linear dimensions up to 40 mm.
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