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Potasium Titanyl Phosphate — KTP

KTP (KTiOPO.) [&. BNI-FERIEFHLER
S BENFEHEICELEBN-IEBRE LR
EEE—G?O

SUVIERPFZRHEE LVBAE., AEEICMA

PR
Crystal structure Orthorhombic
Point group Mm
Lattice constants [a] A=12.814, B =6.404,
C=10.616
Density [g/cm?3] 3.0
Melting point [°c] 1150
Transition tempera- 936
ture [°c]
Mohs hardness 5

Thermal expansion

A, =11x10% a,=9x10°
Coefficients [°c]

A,=0.6x10°

Thermal conductivity K, =2.0x10? K, =3.0x10?

[EWMEFRBRESHEICK > T, KIPIIHRR%
EREAFE. DV —THA K7 TV r—2
IVIZEWT, FEICHRGHAEEGE ST
WEJ,

PR
- RMBEIRBE R & IERICKETIERT
FEA R

o [BLASTAE &/ & Bwalk-offF
s IGUWMERBRESEHEEARY ML/ Rig
« BBOOLBO & LEER L T

- $ERY A4 XHY10x10x15 mmA25x5%20 mmE T
%t it AT HE
« VS, T2 FILAR, BBARO—F 4 45

S
Transparency 350+4400 nm
Refractive indices at 1064 nm at 532 nm
n = 1.7400 n =1.7787
n =1.7469 n =17924
n, = 1.8304 n,=1.8873

Thermooptic coefficients in 0.4 + 1.0 um range
dn /dT =1.1"10° (K)"
dn /dT =1.3"10° (K)"
dn /dT =1.6"10" (K)"

Wavelength dispersion of refractive indices

n2=2.1146 + 0.89188/(1-0.20861/1)*)-0.01320A*

[W/cm °c] K,=3.3x107 n,?=2.1518 +0.87862/(1-0.21801/A)2)-0.01327A°
Not hygroscopic n2=2.3136 + 1.00012/(1-0.23831/A)2)-0.01679A2
FERRTL it

Phase matching range for: x-yplane d_ =d _ =d,sinp+d,cos’p

Type 2 SHG in x-z plane 0.99+1.08 um xzplane d_=d_=d sind

Type 2 SHG in x-z plane 1.1+3.4 um

d,, =+ 1.95 pm/V d, =+39
Walk-off for SHG @ 1.06 um 1 mrad pm/V
Angular acceptances AB =75 mrad d,,=+153pm/V d,=d,
For SHG @ 1064 nm: Ap =18 mrad d =d
157 731

Thermal acceptance 25 Kxcm

Up to 80% extracavity SHG efficiency

Effective nonlinearity

Damage threshold >500 MW/cm?

for pulses A= 1064 nm, =10 ns, 10 Hz, TEM
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Beta Barium Borate - BBO

BBO TEB W EZH ~-EREELE
@ TI,

. [GEETE

c EWI A XY F U

- RELIFEFEMRE

- SLMEERIE

. [GLEEREH

B

W, SN

Chemical formula

Optical symmetry

Density

Mohs hardness

Transparency region at” 0 ”transmittance level
Linear absorption coefficient at 1064 nm
Refractive indices

at 1064 nm

at532 nm

at 355 nm

at 266

Phase matching range Type 1 SHG
Phase matching range Type 2 SHG
Walk-off angle

Nonlinearity coefficients
Effective nonlinearity expressions

Damage threshold for TEM ; 1064 nm

BBOIZEBN-45MEEHL. ek 7T r—
L3 v THHEATY,

« Nd:YAG. Nd:YLFORER#ZE#sESR bth. £T
% bt AT RE)

. #B%2/\)L XTi:Sapphire, BFR L —HF—D2ERK
B RREL

- Type 1(ooe) &Type2(eoe) 7T RIVF Y
[Z& 5 (0PO) iR

7TV, RS L—Y—D2UE K RELTH

. IRy IR ILEEOK R

- BEME: 22x22mmET

K& 2mmET

- #E@RES S5umET

- AR, BBAR, PO—F 1 >4

BRIV Ta VT, BREY—ER

BaB,O,

Negative Uniaxial (n,>n)

3.85 g/cm?

5

189-3500 nm

<0.1% cm™

n, n,
1.6551 1.5426
1.6750 1.5555
1.7055 1.5775
1.7571 1.6139
410-3300 nm

530-3300 nm

55.9 mrad (Type 1 SHG 1064 nm)

+(2.22 £0.09) pm/V
+(0.16 = 0.08) pm/V

d
22
d31
d, . =d,sinf-d, cossin3p
d_=d__=d, cos26 cos3p

>5GW/cm?at 10 ns
> 50 GW/cm?at 1 ps
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Lithium Triborate - LBO

BLTLWET,

IBOIE., ¥RALIFEBEALZET T ) r— 3 I

. Nd K—7. TiSapphire, & L —H—%& &

BE—ONT—L—H—02EK. IMEHREHR
LBOlE. BALHFEZHHLEHF>I=—Y . Type 1&Type 2 KIFBEEE DOPO

HIERER T, (optical parametric oscillators)
- [ELNEIBE - CW, HHUCW L —H —DNCPM (non-critical
. L OType 1&Type 2, LLEMBES A phase-matching)
T4 X yF T (NCPM) & . fE@mE S (E50mm. BXIFEIE30x30mmET
. walk-off angleh¥ /N & LY st A BE
- BEBEAZ L . FEREIIF1oumE TxIE AT EE
- LWEHFBRRE « AR, BBAR, PO—TF 1 VU %t
- KEMH—HELF L s BRARBERDUT 40T BHREICHIIG

W, ST

Chemical formula LiB,O,

Optical summetry Negatyve biaxial
Density 2.47 g/cm?
Mohs hardness 6

Transparency region at” 0 “transmittance level 155 -3200 nm

Linear absorption coefficient at 1064 nm <0.01% cm’’

Refractive indices: n n,

at 1064 nm 1.5656 1.5905
at 532 nm 1.5785 1.6065
at 355 nm 1.5971 1.6275
Phase matching range Type 1 SHG 554 - 2600 nm

Phase matching range Type 2 SHG 790 - 2150 nm

Walk-off angle 4 mrad (Type 1 SHG 1064 nm)

248 mradx cm (Type 1 NCPM SHG 1064 nm)

Nonlinearity coefficients: d,, = (1.09£0.09) pm/V
d,, = (1.17%0.14) pm/V

Effective nonlinearity:

XY plane d_.=d,, cosp
YZ plane d, =d_=d, cosé
Damage threshold for TEM ; 1064 nm > 10 GW/cm?at 10 ns

Btk = A 2727 www.mxmco.com info@mxmco.com

1.6055
1.6212
1.6430




Infrared Nonlinear Crystals

AgGaSe, . AgGaS,. GaSefF!t

pn Sk
AgGaSe,
Optical
transmission,  0.73-18
um
Indices of
refraction at
1.06pym  n 27005
n, 26759
5.3 um n 26140
n, 25823
106 um n 25915
n, 25585
Absorption
Coefficient,
cm™ at
1.06 um <0.02
2.5 um <0.01
5.0 um <0.01
7.5 um -
10.0 um -
11.0 um -
FERRZ SN 1
AgGaSe,
Laser damage
threshold, 25
MW/cm?
SLFr);cli;en, ns =0
at wavelength, 43

um

AgGas,

0.53-12

24508
2.3966
2.3954
2.3421
2.3466
2.2924

<0.09
0.01
0.01
0.02
<0.6
0.6

AgGas,

10

20

GaSe

0.65-18

2.9082
2.5676
2.8340
2.4599
2.8158
24392

0.25
0.05
0.05
0.05
0.05
0.05

GaSe

28

150

63

AgGaSe,. AgGaS,. GaSe#s & MIE#RALAESA I
h~RFNBEOT7 T 77— 3 0 TRER
FEEEHTVSIHETT,
RELFEBHME. BORRY bLER., FE
AE. ELEBEIZIA TREREPIREIC
X HEBREDBEILE, ZLOMAZHD
H®RTY,

AgGaSe,
BEREBEA073MS18UMEFEREIZEL . F
TH0.9~16umDFEEE & L WOMIBE S 4L
RAEFERTREGHR LT L— — R TH#ET
EB0P07 T r—a vDAEEEEH ST
L\ij-o

Ho:YLFL—H —®M2.05um THIfEd 5 &£ 2.5-12
pmAD A MG 54, 1.4-1.55um TRIEET
&£1.9-5.5um DONCPMEEEIASFIRET T, /LR
CO,DSHGEMMBR LR INTULET,
AgGas,

REFEAE: 0.53~12um
ZDIDDFERD P TIXIEBHAZREIRZD
BEULEHEDD., 550 nm®DEE R K (END:YAGHEIEE
DOPOTCHEAINTULNET,

Ti:Sapphire. ND:YAG. IRBEZEL—H—. FEIK
L—H—IZ&BERKREICK Y. 3-12umigi &
HhiNn—, A4 LY FEFEAREKL X TLRCO:
L—H —DSHGREMNTEETT,

GaSe

FHiEEiE: 0.65~18um

CO: L—H —®MSHG, /VJLACO. COL—H—,
DFfEZ L —H— (A=236uym) . CO. CO:L—H
—DRFEADT Yy TavNN—Tay
RATCHLOFNEE, FIRL—F—DZREKES
2K BFNINULREDHEE
3.5-18umig M OPGH 4
100-1600umMIE DT F NIL Y FELE

HE, BRRICEHINATWET,

HROBEL, BHEDMEESICEHLE THR
Ay bTBHIEIFHERFEA(00)EEL),
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Photorefractive Crystals SBN, Fe:LiNbO,, BSO, etc.

SBN (Srontium-Barium Niobate) [XIEF (BN T-D
+ h)ITST T4 THHRTT,

SBNIZEHECe. Cr. Co. FelgEE F—EV S LT=
BRAGEERRE LT, BRALE. BEAEFRTF
74 )T T4 TEBERAEGEICFIASA
TWLET, Stepanov Method D L L&A XI
&Y., BEBETOH. Ty, FH—SLGEN
BWEEICEBN-BEEROAFNTEEICHAYEL

Tzo E-EHEGZIORELI a3 EFSIRET
80MmMETDH A AREMAIRET T, SBNFE&IX
HMBEOFERREAEIZE T, Y1 XADKES L
EVWREBICE>THRABT TUr—a VDER
IR LET,

#% F— 7 Lithium Niobate #& & (Fe:LiNbO) (&
BINAFE EO) R, aWWI+x ) ITS539 T4
TRE, BRFSEZEDE-EEFE >TLET,
BaTiOs #& M & LR THR Y HIHWLWVOREDEH S
EBh, WEIRETRELY A XDOHREHLATEE
TY, TD=H, REEEPERZT/INA A~D
IGRIZELTUWET,

FeliNbOs [F F—/XU b, A AL ERRLTE
2t L= EEATEET T,

Crystal SBN:61:Ce SBN:75:Ce SBN:61:Ce:La

I,y PM/V* 255 700 1000

Photorefractive sensitivity S=39cm?J!

Optical response times T=140ms forl=1W cm?
*the values were measured at 633 nm wavelength.

Crystal Fe:LiNbO, SBN:60 SBN:75

Crystal structure Trigonal, 3 m 4 mm 4 mm
Lattice (cell) parameters, A - a=1246,c=3.946 ac==132..94133(2214
Transmission range, um 0.35-5.5 0.3 5-6.0 0.35-6.0
Refractive index at 0.63 um 2.20(n_),2.29 (n ) Ne = @21)'3'35’1"&;2’36 Ne= 2)32’1”;;2'37
Electro-optic coefficient r W Pm/V r,=6.8,r,=10,r,=32 r,=47,r,=235 r,=67,r,=1340
Density, g/cm? 4.64 54 54
Mohs hardness 5 55 5.5
Melting point, C 1255 (Tc=1140) 1500 £ 10°C 1500 £ 10°C
Dielectric constant 85 (e,,) 30 (e,,) 880 3400
Absorption coefficient at 0.44 um - 03cm’ -
Thermal conductivity at 25°C - - 0.006 W/ cm*K
at 1370-1470°C - - 0.008 W/ cm*K
Thermo-optic coefficient dn /dT - 3x10“K -
Curie temperature - 75°C 56°C
Half wave voltage - 240V 48V

A&tk = o 2727
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Yb:KGW. Yb:KYW#E &

i

« 981INnmMT D E LRI {ZREL

- BULEBRIYOREHS S ay

- B L—Y—FE \

C EBITEVETFRKE L.

- LR H 1 @1023-1060nm

. DPSSEEM = |, vslope efficiency (~ 60%)
B L Yb RF—/Sy MR

TI)H5— 3y
« Yo:KGW, Yb:KYW & #&E& (100-150 um) [T 5E
INJLR (<100 fs), 7\ 787 —(>22 W) L—H—

Yb-Doped Potassium Gadolinium Tungstate
(Yb:KGd (WO,),) & Yb-doped Potassium Itrium
Tungstate (Yb:KY(WO,),)E #& & [FF 8K L — WEELTEASINET ., 81 nmTHIEL 1=
H—&DPSSL—H— ﬂi@%ﬁu\%naa'cd'o 1H5E. BAKERE1023-1060 nmTY,
« YoKGW. YbKYW(E, EBE/NILRX L—H—0
ToTELTHLERTIEETY,
« Yo:KGW, YbKYW[T/NA/IRT—EFT 1 X5 L

—Y—RIZRELGHERTT,
YB:KGW & Yb:KYW{L#%
Name Yb:KGW Yb:KYW
Yb** concentration 0.5-5% 0.5-100%
Crystal structure monoclinic monoclinic
Point group C2/c C2/c

Lattice parameters

Thermal expansion

Thermal conductivity

a=8.095A, b=10.43A
c=7.588A, B=94.43°

a, =4x107%/°C, a, =3.6x10°/°C
a —85><106/°C

K =2.6 W/mK, K, = 3.8 W/mK,
K 3.4W/mK

a=805Ab=1035A
c=7.54A, B=94°

Density 7.27 g/cm? 6.61 g/cm?

Mohs hardness 4-5 4-5

Melting temperature 1075 °C -

Transmission range 0.35-5.5um 0.35-5.5 um

Refractive indices (A = 1.06 um) n,=2033,n =237,n =1.986 -

dn/dt 0.4x10° K" 0.4x10° K

Laser wavelength 1023-1060 nm 1025-1058 nm

Fluorescence lifetime 0.3 ms 0.3 ms

Stimulated emission cross section 2.6x10% cm? 3x102° cm?

(E]|a)

Absorption peak and bandwidth a =26cm’,A=981 nm, a =40cm™, A=981 nm,
=3.7nm AA=3/5nm

Absorption cross section 1.2x107° cm? 1.33%107"° cm?

Lasing threshold 35 mW 70 mW

HRett =4 2727 www.mxmco.com info@mxmco.com




Nd:YAG. Yb:YAG
L—H—

I:IEIEl

-

Nd:YAG

Neodimium Doped Yttrium Aluminum Garnet
(Nd:Y3A150,) [FEKR L —F—iEHEAEE L
TRHLEHLNTWSFERTT,
L—H—D/5 A —Z [F&ET. Nd:YAGIE
BIRBEBW, ST RILF—QRA YT,
FABRRET. 2TO24A4 TOREKL—Y
—THEASNATLET,
hDFERICLEERS &, ®EAFaaIEND: YVO,
DF 2 &, BVEBMEEERNRFHTY,

Yb:YAG

Ytterbium Doped Yttrium Aluminum Granet
(Yb Y3A1SO12 '-b cl: < 1EFH éhé I-/_-'j-_lﬁ
'|$§¥1$%HH'C Nd RF—T#ERICHERS &
K YLDRIEEIZHE L TLET,

Nd:YAGIZEER T, 0.94umfHEIZIEFICKE
HIRIERDE—hHY . FEEKL—Y
—DEBEaY FO—ILHIBEEIZITAET,

BN ELE D=6, g/ NT—ITxtd
éﬁ&ﬁﬁli1/3~1/4$§f§l:ﬂﬂifoirh £F
A HEEICE Y £,

Yo:YAGHE SR IEE LR T RIILF— L BRA &
F7)r—a v ICalgEEAH Y. Nd:YAG
HERICRIERELTHFEINLTLET,

Yd:YAG & Yb:YAGD 5 L 82

Dopant
concentration:

Orientation:

Extinction Ratio:

Rod Sizes:

Laser Wavelengths:

Emission Linewidth
Absorption peak

Pump Absorption
Band Width

Lattice Parameters
Index of Refraction:
Chemical Formula:
Crystal Structure:
Melting Point:

Moh Hardness:
Density:

Thermal Expansion
Coefficient:

Thermal
Conductivity:

Thermal Optical
Coefficient (dn/dT)

*BERESBEI—T U, M AFvIL—Y—F

Nd:YAG

0.5~1.4 atm%

[111] within 5°

>28dB

Diameter:
3~10 mm
Length:
1~160 mm *

946, 1064,
1122,1320 nm

808.5 nm
~2nm

12.01A
1.82
Nd:Y,A,.O,,
Cubic

1970 deg C
8.5

4.56 g/cm?

[111] Direction:
7.8x10¢/deg C

14 W/mK
(@20 deg C)
and 10.5 W/mK
(@100 deg C)

7.3x10°¢/K

DINETEH A XL RISETRETT
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Yb:YAG

0.2%~25% at %
(Tolerance 10% of
concentration)

[100] or [111]
within 5°
>28dB

Diameter:
3-6 mm
Length:
1~60 mm *

1030 nm

9 nm
940 nm

8 nm

12.01 A
1.8197@1064 nm
Yb:Y.A O

315712

Cubic

1970 deg C

8.5

4.56+0.04 g/cm?

[100] Direction:
8.2x10%/deg C
[110] Direction:
7.7%x10%/deg C
[111] Direction:
7.8x10%/deg C

14 W/mK
(@20 deg C)
10.5 W/mK
(@100 deg Q)

7.3x10%/K




Titanium Doped Sapphire

TEHALO, - FR Y F—TH T 74 V&I
WIEN), AFHEEICEN, KL —Y—
RIRBZEOAFHERTI,

660-1050nm®D [ WLVFEIRIFKICINZ T, EREA
ZEMEREGEUETRRICESHRDLIESR

R

Orientation

Ti,O, concentration
Figure Of Merit

Size
End configurations

Flatness

Parallelism

Surface finishing
Wavefront distortion

Optical axis C normal to rod
axis

0.03-0.25 wt %

> 150 (> 300 available on
special requests)

up to 20 mm dia and up to
130 mm length

Flat/Flat or Brewster/Brews-
ter ends

M10 @ 633 nm
10 arcsec

10/5 scratch/dig
M4 inch

ElrYFEL,

EE AT L, Lidar, 5%, Kerr2 4 TE—F
Av2I2&b 7L ML—Y—12 L, BFEN
FRSNTEHRLAGET IV r—3 U TER
ShTWET,

Ti:Sapphire @ W YLK £ [F490nmAFIL T, %<
TL—Y—RERE LTELTWEY, 7L
TILT 2 Nd:YAG, WWFD2ER., ARG EN T
DEEFICHEYVES,
Ti:SapphireD &\ K F @ (F3.2 msT, /N /N\T—L
—HF—SRTFLDENILR IS yaF5 VT
TI2EBMEMICHEINET,

Czochralski X Ti:Sapphire fE & (F & LV ALF R E.
FRRIE K=Y PRI TORBATEIETT,

Ti,O, a@490nm a@514nm a@532nm
wt % cm’’ cm’’ cm’”’
0.03 0.7* 0.6 0.5
0.05 1.1 0.9 0.8
0.07 1.5 1.3 1.2

0.1 2.2 1.9 1.7
0.12 2.6 2.2 2.0
0.15 33 2.8 2.5

0.2 43 3.7 34
0.25 54 4.6 4.1

* Presented values are given with £0.05 cm™ accuracy.

MRS E L——

Chemical formula
Crystal structure
Lattice constants
Density

Mohs hardness

Thermal conductivity

Specific heat

Ti*ALO, Melting point

Hexagonal Laser action

a=4748,c=12.957 Fluorescence lifetime

3.98 g/cm? Tuning range

Absorbtion range
9
Emission peak

11 cal/(e
0.11 cal/(°Cxsecxcm) Absorption peak

0.10 cal/g Refractive index

MRSt =4 22727 www.mxmco.com info@mxmco.com

2050 °C

4-Level Vibronic
3.2 usec (T = 300K)
660-1050 nm
400-600 nm

795 nm

488 nm

1.76 @ 800 nm




Passive Q-switches

ElR L —H—iEfafikiiik & L TTFROREK
MR ECHBNANLTLET,
Co?: MgALQ,, Cr*:YAG, V 3*:YAG

Co**:MgAl, O,

Ny TQRA v FRAKERE L TITLEMEH
LULWHMET, 1.2~16um, HI71t—72
L—H—DErglass 1.54 um. 1.44, 1.34umT
FLERENET,

SRR AXES 232 (3.5x10cm?) IZ& Y
AVFSFEVYETARIIL—Y—XEEXT S
Erglass®QR A FHIRMNAIRET Y,

Fh K BE RN AV /N & LTz h . BaFnIRUR AN 1065

T4k

Co*:MgAl,O,
Working wavelength range, um 1.2-1.6
Absorption cross-section, cm? 3.5x10"°

(at 1.54 um)
Initial transmittance, % 30-99
Aperture, mm 3-12
Thickness, mm 1-5

Btk = A 2727 www.mxmco.com

LEEVWSEWIAVFSAMDQRA Y F Y
MA[EETT,

Cr*t:YAG

~TumDEE I L—F =Ny TQRA v F
AfERELTIERETT,

TEMLBEDREL 3~12mmTHR L SR
E (HAHWIEFRE) ClRHATETT,
BE/NILADEER L—F—RIZCG*YAG By
FOHFE L AIRET T,

V3*:YAG
CNELEBHEHLLVSY L TQRA Yy FHHET
BEREREIE1~1.45um T,

BT, e, B ERF S
[2&->T, FEEIZa/NY FTEBEEDS L
QARAA Y FL—H—RHEEFICANB &N
AlREIZIE Y E L=,

Fe:ZnSe, Cr:ZnSe, Co:ZnS+ 12 AT g€ T 9,
BREIZEEVLEDET LY,

Cr:YAG V3YAG
0.8-1.2 1-1.45
5x1078 7.3x107®

(at 1.06 um) (at 1.34 um)
20-99 40-99

3-12 3-10

1-5 1-10

info@mxmco.com




FERR I 15

KTP. KTA. KDP. DKDP
BBO. LBO. LilO’
LiNbO’. MgO: LiNbO?
KNbO’

MIR M FEHR iz HE

AgGaS. AgGaSe. GaSe. CdGa 'S\ ZnGeP’
CdSe, TeO? PbMoO"

24 M) 2359 T4 &

SBN. K—/%> FLiNbO. BSO. BGO

STy
L—H5—#5 &
Yb: KYW. Yb: KGW. Nd:KYW. Nd:KGW. Er:KGW
Nd: YAG. Yb:YAG. Er:YAG

Nd: YVO. Er:Glass
Ti: Sapphire

INY T TQRA Y F

Cr*:YAG, V:YAG, Co":MgAl’'0"

ettt =2 22727 www.mxmco.com info@mxmeco.com



