CASIX, Inc. Crystals

DPM Crystals

Diode-Pumped Solid State (DPSS) lasers are the ideal laser tools for
applications such as pointing light shows, machining, material
processing, spectroscopy, wafer inspection and medical diagnostics.
CASIX’s Diode-Pumped Microchip (DPM) crystal assemblies
combine Nd:YVO, and KTP and act as the laser core for green DPSS
lasers. Applications for DPMs include green laser pointers, laser
displays, DPSS green lasers and surveying laser systems.

The suggested pump power for the low power DPM crystals is less than 300mW and the generated
green output power can reach 10mW. The suggested pump power for the middle power DPM crystals
is less than 500mW and the generated green output power can be as high as 60mW. For the high power
DPM crystals the suggested pump power is 600mW and the generated green output power can reach
100mW. Heat deposit mechanics are needed.

Specifications:

Parallelism ...............coccoooiiiiiiniie Less than 5 arc seconds

Output Wavelength..................ccooooviiiiiiiiiiieeeee e, 532nm

MOE ...t TEMO0

Pump Power ............cccovvevveniieinnn. 200mW (Low power DPM)
............................................... 400mW (Middle power DPM)
................................................... 600mW (High power DPM)

Output POWer ..........cccoooiiiiiiiieee e >2.5mW
................................................................................... >35mW
................................................................................... >60mW

Coating Type

Incident Surface .........cccceveveveneenenee. HR R>99.8% @1064nm
................................................................ HT R<5% @808nm
............................................................. HR R>99% @532nm

Output Surface .......c.cceceeevereeneeneennen. HR R>99.8% @1064nm
................................................................ HT R<5% @532nm

~2.5 mm
sl 1
E i
: e §08 nm ] i 532 nm S1-7 Clgss::'s Cfvi:zfs - i
= " :
| _ DPW Crvial__| DPM Crystals

Photonic Solutions Ltd

Unit A, 40 Captains Road, Edinburgh, EH17 8QF, UK
Tel: +44 (0)131 664 8122 Fax: +44 (0)131 664 8144
Email: sales@photonicsolutions.co.uk

Web: www.photonicsolutions.co.uk

www.casix.com sales@casix.com




CASIX, Inc. Crystals

Neodymium Doped
Yttrium Vanadate
(Nd:YVO,) Crystals

CASIX applies Czochralski (CZ) crystal growth
technology to grow high grade Nd:YVO, crystals.
With strict control of materials and the growth
process, our Nd:YVO, crystals feature low lasing wavelength absorption and high conversion
efficiency. CASIX offers Nd:YVO, with Nd doping from 0.1 atm% to 4.0 atm%. Crystal boules and
crystals are available in various sizes and coatings.

Main Features:

* Low lasing threshold and high slope efficiency

* Large stimulated emission cross-section at lasing wavelength

* High absorption over a wide pumping wavelength bandwidth

* Optically uniaxial and large birefringence emits polarized laser light

Specifications:

Nd:Dopant Level ..............ccoooiiiiiiiiiiieeeeeeeeeeee e 0.1-3.0 atm%
Standard Dimensions........................... 3x3x3mm?, 3x3xImm?, 3x3x0.5mm?
Wavefront Distortion....................ccooeiiiiiiiiiiieicceeeeces <A/8 at 633nm
Scattering Sites...........c.ccoooeeiiiiiniiinnn. Invisible, probed with a He-Ne laser
Orientation ...............c.ocooeiiiieiiiiecieeece e +0.5 degree
Dimensional Tolerance .................ccooooeiiiiiiiiniiieieececeee +0.1/-0.1mm
End-faces Configuration ..................ccoocoovieiieiiiiiniieeiecieeeiene Plano/Plano
Surface Quality ............ccoocoevieneenne. 10-5 scratch and dig per MIL-O-13830B
FIATNESS .....ocvoiiiiiiiiiiie ettt et et eree s A/10 at 633nm
Clear APEItUIe ...........coouiiiiiiiiiiiiie ettt e >Central 90%
Parallelisim .............c.oooviiiiiiiiiiiieeeeceece e <10 arc seconds
INEEINSIC LOSS ...ovvoieeiecececceeeeeeecceeeeee e <0.1% cm™

Additional Nd:YVO, crystal and coating specifications are available upon request.
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CASIX, Inc. Crystals

Neodymium Doped Yttrium Aluminum Garnet
(Nd:YAG) Crystals

Nd:YAG crystals are the most widely used solid state laser materials today. CASIX offers Nd:YAG
rods with high optical homogeneity, consistent performance, high processing accuracy and on time
delivery. A variety of specifications and sizes from ¢3 x 0.5mm to ¢$12 x 150mm are available.

Specifications:

Dopant Concentration (atomic %): 0.5% ~ 1.1%

Orientation: <111> crystalline direction (+5°)

Wavefront Distortion:
A/8 per inch, measured by a double-pass interferometer @633nm

Extinction Ratio:
Rods with diameter from 3mm to 6.35mm and with lengths to 100mm: >30dB
Rods with diameters from 7mm to 10mm and with lengths to 100mm: >28dB

Dimension Tolerances:

Diameter: £0.025mm (£0.001"), Length: £0.2mm (£0.01")
Barrel Finish: 50-80 micro-inch (RMS), grooved rod barrels are also available
Ends Finish:

SUITACE FIGUIE ...ttt <A/10 @633nm
ParalleliSIm ....c..ooueeieniiiiiieieieeeeeeee e <10 arc seconds
Perpendicularity .........ocoocieiiiiiiiiiie e <5 arc minutes
Surface Quality .......cccceevverieriierieeiiieiennnens >10-5 scratch and dig per MIL-O-1380A
ChamIEr ....oveiiiiiiiiiiiicecteee ettt <0.1lmm @45°
Clear Aperture.........ccccveeeuveennnnns Extend over the entire face to the chamfered edges

Anti-Reflective Coating:
Single layer MgF, coating with high damage threshold for high power laser operations.
Reflectivity R <0.1%@1064nm per surface. Damage threshold over 750mW/cm?
@1064nm, 10ns and 10Hz.

High-Reflective Coating:
CASIX offers standard HR coatings with R>99.8%@1064nm and R<5%@3808nm, as well as
HR coatings such as HR @1064/532nm, HR @946nm, HR 1319nm and other wavelengths.

Standard Products in Stock:
Standard Nd:YAG laser rods with dimensions of $3x5Smm and ¢p4x50mm with AR or
HR coating for Diode Pumped Solid State Lasers are ready for immediate delivery.
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CASIX, Inc. Crystals

Neodymium Doped
Gadolinium Vanadate
(Nd:GdVO,) Crystals

Nd:GdVO, crystals are excellent laser crystals. They

are ideal laser host materials for diode pumped solid
state (DPSS) micro/mini lasers because of their good physical, optical and mechanical properties.
They have a higher slope efficiency than Nd:YAG crystals and better thermal conductivity and higher
power output than Nd:YVO, crystals, so they are a good choice for high power output DPSS lasers.
Using advanced growth technology, CASIX provides high grade Nd:GdVO, crystals with Nd doping
from 0.1 atm% to 4.0 atm%. In addition, crystal components of various sizes and coatings are available.

Main Features:

* Large stimulated emission cross section at laser wavelength

* High absorption coefficient and wide bandwidth at pump wavelength
* Low dependency on pump wavelength

* Good thermal conductivity

* Low lasing threshold and high slope efficiency

* High laser induced damage threshold

* Strongly polarized laser output

Specifications:

NA:Doping Level .........ccccocooiiiiiiiiiiiiiinieiciceceecectese e 0.1-3.0 atm%
DIMENSIONS ......ocooiiiieiiiiieieieieeeeee e 3x3xImm? 3x3x3mm?
Wavefront Distortion ................c.cccooviiiiiiiiiiiiiinicecece e <M8@633nm
Scattering Sites.............ccocvveiviieriierienienieniens Invisible, probed with a He-Ne laser
Orientation .............cocooiiiiiiiiiiiiiiieeeee ettt a-cut £0.5°
End-faces Configuration ................c..cocoiiiiiiiiiniinniniincececeeee Plano/Plano
Dimensional Tolerance ...............c.ccoocioiiiiiiiiiiiiiieeee e +0.1mm
Surface Quality ............c..coeevivieniennn, 10-5 scratch and dig per MIL-PRF-13830B
FIALIESS ......oovoviieiiieieieteetete ettt ettt ettt et s et es s e s eseneeses e s esenseseneenas A10
ParalleliSm ............c.oooiiiiiiiiiiieeiece et 20 arc seconds
Perpendicularity ..............cooooeiiiiiiiiiiiieieee e 15 arc minutes
Clear APEITULE ......cccoouiiiiiiiiiiiiiieieetect ettt ettt ettt s esaee b ens >90%

Additional specifications for Nd:GdV O, crystals and coatings are available upon request.
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CASIX, Inc. Crystals

Chromium Doped Yttrium Aluminum Garnet
(Cr*:YAG) Crystals

Passive Q-Switching is preferred for simplicity of manufacturing and operation, low cost, and reduced
system size and weight. Cr*:YAG (Y,AlLO,,) crystals are excellent for passively Q-switching diode
pumped or lamp-pumped Nd:YAG, Nd:YLF, Yb:YAG or other Nd and Yb doped lasers at wavelengths
from 1.0 to 1.2mm. Because they are chemically stable, durable, UV resistant, have good thermal
conductivity, have a high damage threshold (>500mW/cm?) and ease of operation, they will replace
traditional materials such as LiF, organic dye and color centers.

Basic Properties of Cr*:YAG

Formula ............oocooooiiiiiiiieeeeee Cr*:Y,ALO ,
Crystal Structure ..............cocceevievieniiecieeieeie e Cubic Garnet
Dopant Level .............c.cccooiiiiiiiiiienn, 0.03 mol% — 0.05 mol%
HArdNESS ........coovviiiiiiieiieie et es 8.5 (Mohs)
Damage Threshold ...........................ocooeiiiiieenn. >500mW/cm?
Refractive Index..............occooviiniininninninnineneeen. 1.82 @1064nm
Specifications:

FIALNESS ..ot ns <\M8
Wave DIStortion ................ccooevieininieieiiineeeeeeeee e <\M4
Parallelism ..............coooiiiiiiiiiiiiii e <307
Surface Quality ............ccocooevienieniiieieen, 20-10 scratch and dig
AR Coating ..........ccccooviiiiiiiiiiiiiiiiiceceeee R<0.2%@1064nm
Standard Aperture ...............coccoeeeiiiieniiinnieneenen. 3x3 ~ 10x10mm

AR coatings and HR coatings are also available. The initial transmission (T,) can be controlled from
10% to 95% according to customer requirements. Standard size Cr*":YAG crystals of 3x3mm? with
T,=80% or 90% are in stock and available for immediate delivery.

Preliminary experiments done on CASIX’s Cr:YAG crystals show that the pulse width of passively
Q-switched lasers can be as short as 9ns for diode pumped Nd:YAG lasers with repetition as high as
10kHz for diode pumped Nd:YVO, lasers. Furthermore, an efficient green output @532nm and UV
output @355nm and 266nm were generated after a subsequent intra-cavity SHG in KTP for diode
pumped and passive Q-switched Nd:YAG and Nd:YVO, lasers.

Cr:YAG is also a laser crystal with tunable output from 1.35 «<m to 1.6 e«<m. It can generate ultrashort
pulse lasers (to fs pulsed) when pumped by Nd:YAG lasers at 1.064 o<m.

Note: When ordering Cr*':YAG crystals, please specify the aperture, initial transmission (T,
and coatings.
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