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KDP/DKDP/ADP

DR ERITM B OB THE LTS, JORERYAXLIVZMRAAN T 3 —~ 2 A%

FHLTEVET,

KDP#it gt & O\DKDP# 1. Nd:YAGL —H— (1064nm) OSHGETHGIZ L Tl frAHEE A1
WZEDEAT T M Z8A CTIEE, FHG (266nm) 12 L CIIKDPHE b2 BIESO L TBV £,
BHADOTRE Z HAGTRT UL, FERL O RBOBE 0 CHUE kR ET, Zim. B A0

flifnz L — — Yy FIRPF 2 — 7R TH ARG R E T,

Y-

Aty bt g Tor largest oy

P v
Specifications  KDP DKDP
Transparency range 174nm—1570nm 200nm—-2100nm
Symmetry class 42m 42m
Lattice parameters, A  a=b=7.453; ¢=6.975 a=b=7.469; c=6.976
Density,g/cm3  2.338 2.355
Mohs hardness 2.5 2.5
Refractive index at 407.8nm n,=1.52301 n,=1.5185
ne=1.47898 ne=1.4772
Refractive index at 632.8nm  n,=1.50737 n,=1.5044 (at 623.4nm)
ne=1.46685 ne=1.4656 (at 623.4nm)
Refractive index at 1064nm n,=1.4938 n,=1.4948
ne=1.4599 ne=1.4554
Non-linear coefficient  d3=0.39 ds6=0.37
at 1064nm,pm/V
Optical damage threshold 300-600 >100

at 1064nm,20ns,MW/cm2

ADP
180nm—1530nm
42m

a=b=7.499; c=7.549
1.803

2.0

n,=1.53925
ne=1.49123
n,=1.52195
ne=1.47727
n,=1.5071
ne=1.4685

ds6=0.47

500 (at 60ns)
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AgGaS9/AgGaSe9
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THNCHERET 7V r—alh, RAAVHOE ERELTH ARBHDET,

RV LY VT 7 A NMZIEF LT IR L5k 6 C L SRV T kLT Ak (AgGaSes) HHV E

I, B P 2 AgGaSofih i L0 A<, 1800nm AT DI ASE =V FH A, MAHEES . K OFE
BRI RFIEDS FIASES HIR AN B Al Dk 2 72208 0228 B 1o v Qg
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AgGaS9/AgGaSe9

TV — g
cCOoL—HW—0D% — Eif w4t
«COob—W— DMl A A— DN F% |
Nd:YAG/ a3/ Ve —L —H —Z2ff L, AIAGEE S VT AR MEIRIZ BN T30% T >
*4~18.3umFEF CORMNEIHIZ I N TDOTN = —IF T
‘Nd:YAGL —H —ihiEd Ic L H0POIC LA F 2—F T L —H —
TREBLICEVEZ BND B ASNURICH T AT R R RRAT LA —

Specifications AgGasSo AgGaSe9
Transperency range 0.46—12um 0.65—18um
Point Group 42m 42m
Lattice parameters, A  a=5.757, ¢=10.302 a=5.992, ¢=10.886
Mohs hardness 3.0-3.5 3.0-3.5
Density,g/cm3  4.58 5.71
Parallel to c—axis 12.5+10-6-C-1 16.8-10-6-C-1
Perpendicular to c—axis -13.2:10-6-C-1 -7.8:10-6-C-1
Max.size of element 15X 15X 25mm3 15X 15X 25mm3
Non-linear coefficient at 10.6um,pm/V  dsg=11.1 d3g=33
AR coat for single-band,dual-band OK OK

Refractive index at 1.06um n,=2.4521 ne=2.3990 1ny,=2.7010 ne=2.6792
Refractive index at 3.0um ny=2.4080 ne=2.3545 1ny=2.6245 ne=2.5925
Refractive index at 5.3um ny=2.3945 ne=2.3408 ny=2.6134 ne=2.5808

Refractive index at 10.6um n,=2.3472 ne=2.2934 1ny,=2.59 ne=2.5579
Refractive index at 12um n,=2.3266 ne=2.2716 1n,=2.5837 ne=2.5505

Optical damage threshold at 10.6um, 10-20 10-20
150ns,MW/cm?2
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AgGaS9/AgGaSe9
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AgGaS9/AgGaSe9

TV — g
cCOoL—HW—0D% — Eif w4t
«COob—W— DMl A A— DN F% |
Nd:YAG/ a3/ Ve —L —H —Z2ff L, AIAGEE S VT AR MEIRIZ BN T30% T >
*4~18.3umFEF CORMNEIHIZ I N TDOTN = —IF T
‘Nd:YAGL —H —ihiEd Ic L H0POIC LA F 2—F T L —H —
TREBLICEVEZ BND B ASNURICH T AT R R RRAT LA —

Specifications AgGasSo AgGaSe9
Transperency range 0.46—12um 0.65—18um
Point Group 42m 42m
Lattice parameters, A  a=5.757, ¢=10.302 a=5.992, ¢=10.886
Mohs hardness 3.0-3.5 3.0-3.5
Density,g/cm3  4.58 5.71
Parallel to c—axis 12.5+10-6-C-1 16.8-10-6-C-1
Perpendicular to c—axis -13.2:10-6-C-1 -7.8:10-6-C-1
Max.size of element 15X 15X 25mm3 15X 15X 25mm3
Non-linear coefficient at 10.6um,pm/V  dsg=11.1 d3g=33
AR coat for single-band,dual-band OK OK

Refractive index at 1.06um n,=2.4521 ne=2.3990 1ny,=2.7010 ne=2.6792
Refractive index at 3.0um ny=2.4080 ne=2.3545 1ny=2.6245 ne=2.5925
Refractive index at 5.3um ny=2.3945 ne=2.3408 ny=2.6134 ne=2.5808

Refractive index at 10.6um n,=2.3472 ne=2.2934 1ny,=2.59 ne=2.5579
Refractive index at 12um n,=2.3266 ne=2.2716 1n,=2.5837 ne=2.5505

Optical damage threshold at 10.6um, 10-20 10-20
150ns,MW/cm?2
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ALEXANDRITE

Specifications  ALEXANDRITE
Absorption loss at 750nm,cm~1  0.001-0.003
Syngony/Spatial group rhombic/Pnma (Dgy,16)
Mohs hardness/Lifetime,sec 8.5 / 260+10-6
Lattice parameters, A  a=5.47 b=9.39 c=4.42
Density,g/cm3  3.79
Axial characteristic  biaxial
Refractive indexes ng=1.753 nyn=1.747 np=1.744
Thermal conductivity,Wecm=1+° K-1 0.23
Stimulated emission cross—section at 300+° K,cm2 3.0-10-19
Generation boundaries depending on Crt3concentration,] 15-30

Operation in pulsed and CW modes at wavelength,nm 700-820

Operation boundaries depending on  0.70-0.82

Operation in pulsed and CW mode at wavelengths,um

=Sl K=
Cr dopant concentration,at.% 0.03-0.50
Diameter,mm (4-+10) £0.1
Length,mm (60-110) £=0.6
Ends unparallelity 107

Surface quality,scratch/dig  10-5
Flatness v /10

3 Orientation tolerance  <5°
’ Orientation 0.01
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Bak9

NUT LT )VFTAR (BaFg) 1%, CaFok 0 Wil FrEA2Hi > TRV £,

MERE

Transmission range (thickness 10mm) ,um
Crystal structure

Lattice parameters, A

Mohs hardness

Density,g/cm3

Refractive index,at 1.0um

Solubility at 25°C,g/100g water

HFET AR UHAR
Surface quality,scratch—dig
Clear aperture

Diameter tolerance,mm
Thickness tolerance,mm
Flatness

Parallelism,arc min

AN

BaF9 at 0.2um

BaF9 at 0.4um

BaFy at 10.6um

0.15-15.00
cubic
a=6.196

3

4.89
n=1.4686
0.12

60-40

90% of diameter
+0.0/-0.1

+2

A /4(633nm)

3

<0.5+107
<0.20

<0.08

<0.13

LT

[ N NN 7 o — o
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BBO

B - 3Ur7 LR —h (B -BaBoO4/BBO) 1%, ITEARFE T HIEIE R T,
JRVMFREE A EFH « 2O FERRZD IR (KDPOOfE LA E) « A A—T L& ME - IRECIRE 2 iz
<, 190nm~2500nm& V) AV VI I R &P A R EEL £,

77V —al

‘Nd:YAGL —H'—D 53 . = %5, WUERR ., AR AE

TR TIAY TLX VU RTAR— Y —0D 5 SR RA

W REF 2—F 7L —HF —DOPOIE (355nm, 532nm, 1064nmfEhiEEi2k5)
OFEL— P —DEMW A, fFRIC DRI R

ALV (Eafh, 7o AN L — Y —DF— L — g

Specifications BBO
Transperency range 190-2500nm
Point Group 3m
Lattice parameters, A a=12.532; c=12.717
Space Group R3c
Density,g/cm3  3.85
Optical damage threshold, MW/cm2  >5000 (1064nm, 10ns)
Mohs hardness 4
Refractive index at 1064nm ne=1.5425 n,=1.6551
Refractive index at 532nm ne=1.5555 ny=1.6749
Refractive index at 355nm ne=1.5775 ny=1.7055
Refractive index at 266nm ne=1.6139 ny=1.7570
Refractive index at 213nm ne=1.6742 ny,=1.8465
Non-linear coefficient,pm/V  dg9o=1.6 d3;=0.08
Chemical properties  slightly hygroscopic
Max. size of element,mm3 4X4X 18

'\-\-\.\-
b %
.\'- ! .'\u % W,

Conversion efficiency, % 30(1064nm, 20ns, 3W) 35(1780nm, 20ns, 20Hz, 2W)
20(1064nm, 20ns, 50Hz, 2W)

- SEC R POV REE,

T164-0011 HAEUAFREFXAHR 4-4-5 B IMAE)L
TEL 03-5328-2858 FAX 03-5328-2859
E-mail spectra@spectra.cojp URL http://www.spectra.co.jp




L

LY

Y

A\

ALY

NN

1-

%,
%

A\

W

\

LAY L1 1 LT
, L1 h . %, L k!
h LT T T T T T T T T

BGO/BSO

h
LY L1 h L1
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%

EARAT I~ =) DAHH AR (BijoGeO20/BGO) ffifh &, A AL Y= A4 (Bij2Si0
20/BSO) fidh L, FTY A7 TN AF—1ETHIE EIFDIVELILET,

BSOiftida EBGORE M I, “IRIFTI V7 - W RIF T NFREAL DT VS A Dsu s T
g NT =R ERE T B a—T T BOE MR E e R IT T 7V r— a0 EE
TV r—ar EOT FUr—rar AOT 7 Vr—var il lcfibiEd,

Specifications BGO
Transperency range 0.4-7um
Point Group 23
Mohs hardness 5
Crystal system cubic
Lattice parameters, A 10.145
Density,g/cm3 9.2
Refractive index at 0.63um  2.54
Electro—optical coefficient at 0.63um,pm/V  r41=3.5
AR coating OK

BSO
0.4-6um
23

cubic
10.104
9.14
2.55
r41=5.0
OK

e i Axs15-a-7
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Specifications BGO
Transperency range 0.4-7um
Point Group 23
Mohs hardness 5
Crystal system cubic
Lattice parameters, A 10.145
Density,g/cm3 9.2
Refractive index at 0.63um  2.54
Electro—optical coefficient at 0.63um,pm/V  r41=3.5
AR coating OK

BSO
0.4-6um
23

cubic
10.104
9.14
2.55
r41=5.0
OK

e i Axs15-a-7

T164-0011 WHEHESHEFX AR 4-4-5 E—/KRE )L
TEL 03-5328-2858 FAX 03-5328-2859

E-mail spectra@spectra.cojp URL http://www.spectra.co.jp



L

Y

W

-\\\
LR TN

\

b

\\

A\

\
.........

Cak9

TN BT IVHETAR (CaFo) 1%, FAA~IRADFEIR T 4 L R0V U XIS TRV ET,

THETHIR, CaFol v AT VX LG Tl e E7,

MEFHE

Transmisson range (thickness 10mm) ,um
Crystal structure

Lattice parameters, A

Mohs hardness

Density,g/cm3

Refractive index,at 0.13-9.43um
Solubility at 18°C,g/100g water

y =B LR
Surface quality,scratch—dig
Clear aperture

Diameter tolerance,mm
Thickness tolerance,mm
Flatness

Parallelism,arc min

AN

Reflection loss (at 4um),%

0.15-9.0
cubic

a=b.462

4

3.18
1.6921-1.3161
1.6-1073

60-40

90% of diameter
+0.0/-0.1

+2

A /4(633nm)

3

0.5+ 10-°

5.6 (two surfaces)
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FEE B 2R OMED E LTS AF 7 AR —R (CsLiBgO10/CLBO) fifi gl #E5M&k T 7
TV —ay LUND:YAGY —H — D P53, FAFH R A S QovET, CLBORE &I
190nmPL FOFHEFFEZFFD . 640nmiZ %L TDType I SHGE, 477nmiZx%f L CPDType 1 ED
T — Ao F 7 ICh b ET,

CLBO#fE&E H 51%, BBOFEfh LD K& 7 A XL TN G # P 2 nfREE 4 D IERRIE Ak
fa T,

N —ZEBH A=V LEVMELIEF IZE L, BBOOGOMERH £,

Moltechfhi%., CLBO#fEfa DARZT—TF 427 121064nmE532nmH A2 &L TRV £, AR(Anti
—Reflection) @—7 4> 7 1% AR W R ERE (1064nm 2330 Y T0.2%, 532nm 2BV NT0.4%) (2L0
EWA A= EVME, BT AR, BWEBRMEMEAE SR ET, 28, ol EH oA
Ra—T 4 7 HEENET,

Specifications C1.BO
Transperency range 180-2750nm
Point Group 142d
Mohs hardness 4
Refractive index at 1064nm 1n,=1.4852 ne=1.4353
Refractive index at 532nm  ny=1.4985 ne=1.4462
Non-linear coefficient at 1064nm,pm/V  d3g=0.86
Optical damage threshold, MW/cm2 26000 (1064nm; 1.1ns)
Max.size of element,mm3 7X7X 15
Chemical properties slightly hygroscopic
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Cr+4:YAG/PASSIVE Q-SWITCH

I — LR —T A NI LT NI =T L —F b (Crtd:Y3Al5019/Crtd:YAG) fgald, CW- L
Z+HEE—RaylF 2—F T VTR — P — (1340~ 1580nmxf 52) 54, £ 1L T950~110
OnmOPE EHNDL —F—DQAA»F L 7 fE S TOET,

I — OIS REER LR E DT 7 —a A8 T, Nd:YAGL —HF—Dfphit &L
THEYFELHY, FIZ T/ PNESVNEYACH YL —H —DZE DT 720 E7,

Flo, QAT - HOE—RryZ7EL TOMHH AIEET, 1450~ 1580nmD 1007 = A MHLL

TONVAL —H —NOMMARIA A EB L E7,

Crt4:YAGHE SR, IRERICH ML Z B L CTRY . (EHEMED BT AT /S AT,

Mechanical Specifications
Mohs hardness
Thermal conductivity

Thermoopical factor

Spectral Specifications

Operating transition

Absorption band,nm

Emission band,nm

Upper-level lifetime at 300° K,ms

Quantum vyield at 300° K,%

Absorption cross section at 1064nm,cm?2

Optical damage threshold at 1064nm,10ns,MW/cm?2
Dopant level,at/cm3

Specifications

Wavelength,nm

[nitial trancemittance,%

Initial absorption coefficient,cm~1
Aperture,mm

Contrast

Optical length,mm

Optical damage threshold,]/cm2
Long—term stbility

Crt4:YAG

8.5

0.12
8.0-10°6-° K-1

Crt4:YAG

3A2-3T2

900-1150

1340-1580

3.6

12

5.0-10-18

500 (at 1064 nm,10ns)
1017-1018

PASSIVE Q-SWITCH
950-1100

15-90

0.05-3

5-12

>8-10

1-40

>4

>15years
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Cr,Nd:YSGG/Cr,Er:YSGG

I — LA VT LR =T A NI BRI T BITVT 5 FT— K (Cr,Nd:Y3ScoGagO19/Cr,Nd:
YSGG) . (Cr,Er:Y3ScoGagO12/Cr,Er:YSGG) fdld, TNENTTv i aF TR ToL —W

— LU ONA:YAGHE =CEr: YAGHE i 08 B W R A EA SN H Sk E 4,

YSGGH s DIEL NI —H—my B, EIZH A~V IRLO T H LV —H—IZ#EL £

DOIREFELYAGHRE S LB TR ET,

Specifications

Crystal type

Dopant concentration,at/cm3

Spatial group

Lattice parameters, A

Mohs hardness

Density,g/cm3

Thermal expansion coefficient
Thermal conductivity,Wecm=1+° K-1
Emission cross—section,cm?2

Lifetime,us

Relative (to YAG) efficiency

of transformation of energy of the flash lamp

Cr,Nd:YSGG
Cr3+,Nd3+:YSGG

Cr:(1+2)+1020,
Nd: (2+3) -1020

Ohlo0

12.42

>

5.2
8.1-1076-"K-1,<111>
0.06

1.5-10-19

240

2=+3

Cr,Er:YSGG
Cr3+,Er3+:YSGG

Cr:(1+2)-1020,
Er:4-1021

Oh10

12.42

>

5.2
8.1-1076-"K-1,<111>
0.06

5.2-10-21

1400

1.5

1/2
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Cr,Nd:YSGG/Cr,Er:YSGG

Dopant

Laser wavelengh,um
Refractive index
Thermooptical coeff. (dn/dt)
Ultimate lasing regimes

free running mode

Ultimate lasing regimes
Electro—optical Q-switch
Sizes (dia X length) ,mm

fields of applications

Dopant

Laser wavelengh,um
Refractive index
Thermooptical coeff. (dn/dt)
Ultimate lasing regimes

free running mode

Ultimate lasing regimes
Electro—optical Q—switch
Sizes (dia X length) ,mm

fields of applications

Cr,Nd

1.058

1.9263
12.3-1076-° K-1

overall efficiency 8%
pulse energy 500m]J
overall efficiency 4%
from 3 X 30 to 12.7X152.4

material processing,

scientific investigations

Cr,Er

2.791

1.9263

12.3+1076+° K-1

overall efficiency 2.1%
slope efficiency 3.0%
overall efficiency 0.16%
slope efficiency 0.38%

from 3X30 to 12.7X127.0

material processing,

Cr,Ho,Tm

2.088

1.9263

12.3-1076-° K-1
overall efficincy 2.1%

slope efficiency 3.1%

from 3X30 to 9.5X101.6

material processing,

medical applications,lithotripsy

medical applications,scientific investigations
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Cr:FORSTERITE

I — 7 4 )VATTA b (Cr:MgoSiOy4/Cr:Forsterite) fi fll X, dT/RFMEI R OF LNT 22—
TN —F—HORELEL T, E ’%774z\~®m%/\ﬁ%ﬁnz%mé1130~1348nm@%ﬁ
PEIZAE SV ET,

NRERREAL, TAE—T L —W— EEHSCEEA, AR ETEOH IR > TRBYET,
FhE X FE1T, 532, 578, 629, 1064nm%f# L TH/ LV AL —H — K RCWL —H —DFRIE,
PFAXELTHE~120mmE, ~30mmZaZ HEL TEY, ZH L ThHILUZART—MEL E T,

Specifications

Crdopant concentration

Syngony rhombic

Lattice parameters, A

Mohs hardness

Density,g/cm3

Axial characteristic

Refractive indexes

Thermal expanion coefficient

Thermal conductivity, Wecm=1+° K-1
Stimulated emission cross section,cm—2
Relaxation time of terminal lasing level,ps
Radiate lifetime,us

Spontaneous fluorescence,us
Absorption loss at 1230nm,cm~1
Absorption coefficient at 1064nm,cm~1
Major pumping bands,nm

Fluorescence band,nm

Fluorescence lifetime at 25°C,us
Laser wavelength (centre)

Spectral bandwidth

Typical range,nm

Cr:FORSTERITE
0.05-+0.50

rhombic

a=4.77 b=10.28 ¢=6.00

7

3.217

biaxial

ng=1.670 np=1.651 n,=1.635
9.5:10°6+° K-1

0.08

1.44-10-19

<10

25

2.7

0.007-0.060

0.7-3.0

850-1200 600-850 350-550
680—-1400

<3

1235nm (pulsed) * 1244nm (CW)
30nm (pulsed) * 12nm (CW)
23% (pulsed) +38% (CW)

Tuning range,nm 1130-1348
Gain cross section,cm?2 <1.45-10-19
‘4 .‘! — N ﬁﬁ o — (o)
‘2‘\‘ = 'y ANV L7 -a—7
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Cr,Nd:YSGG/Cr,Er:YSGG

I — LA VT LR =T A NI BRI T BITVT 5 FT— K (Cr,Nd:Y3ScoGagO19/Cr,Nd:
YSGG) . (Cr,Er:Y3ScoGagO12/Cr,Er:YSGG) fdld, TNENTTv i aF TR ToL —W

— LU ONA:YAGHE =CEr: YAGHE i 08 B W R A EA SN H Sk E 4,

YSGGH s DIEL NI —H—my B, EIZH A~V IRLO T H LV —H—IZ#EL £

DOIREFELYAGHRE S LB TR ET,

Specifications

Crystal type

Dopant concentration,at/cm3

Spatial group

Lattice parameters, A

Mohs hardness

Density,g/cm3

Thermal expansion coefficient
Thermal conductivity,Wecm=1+° K-1
Emission cross—section,cm?2

Lifetime,us

Relative (to YAG) efficiency

of transformation of energy of the flash lamp

Cr,Nd:YSGG
Cr3+,Nd3+:YSGG

Cr:(1+2)+1020,
Nd: (2+3) -1020

Ohlo0

12.42

>

5.2
8.1-1076-"K-1,<111>
0.06

1.5-10-19

240

2=+3

Cr,Er:YSGG
Cr3+,Er3+:YSGG

Cr:(1+2)-1020,
Er:4-1021

Oh10

12.42

>

5.2
8.1-1076-"K-1,<111>
0.06

5.2-10-21

1400

1.5

1/2
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Cr,Nd:YSGG/Cr,Er:YSGG

Dopant

Laser wavelengh,um
Refractive index
Thermooptical coeff. (dn/dt)
Ultimate lasing regimes

free running mode

Ultimate lasing regimes
Electro—optical Q-switch
Sizes (dia X length) ,mm

fields of applications

Dopant

Laser wavelengh,um
Refractive index
Thermooptical coeff. (dn/dt)
Ultimate lasing regimes

free running mode

Ultimate lasing regimes
Electro—optical Q—switch
Sizes (dia X length) ,mm

fields of applications

Cr,Nd

1.058

1.9263
12.3-1076-° K-1

overall efficiency 8%
pulse energy 500m]J
overall efficiency 4%
from 3 X 30 to 12.7X152.4

material processing,

scientific investigations

Cr,Er

2.791

1.9263

12.3+1076+° K-1

overall efficiency 2.1%
slope efficiency 3.0%
overall efficiency 0.16%
slope efficiency 0.38%

from 3X30 to 12.7X127.0

material processing,

Cr,Ho,Tm

2.088

1.9263

12.3-1076-° K-1
overall efficincy 2.1%

slope efficiency 3.1%

from 3X30 to 9.5X101.6

material processing,

medical applications,lithotripsy

medical applications,scientific investigations
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NaCl/KCl/Csl

VT4 LT AR (NaCl) 1%, 0.25~16umETOFE A B, Lo A7 AL fE A S,
INAINT — L7 U CRFEDN HH CTEET,

T IZ UK 2O D TR A —7 2l SRR L TR C O 2 M £ LT,
MHEMEIT400°C ETTT 23, IREALITITHEUER T,

KA LT AFZ AR (KCD 1£0.3~20umETOFH T, RIVATAL R LU AL T TR
AT S, THEMEIZCIE0400°CE B FT 05, KGITHAWEERHD ET,

BT LT AT L AR (Cs)IE2mmEVIES T, AIFEEDBT0umE T EWD AV I K #1215
WL, EITRIHT R0V T oo ROV ET, BV T AT A4 X AR
IZE L BRI E ZALIC LD IREN SO av ZIZRUVEE R DY, FHT 7V r—aily
LN TEVET, KOWIND D720 S F T,

&= C R EGVA TR

T164-0011 HAEUAFREFXAHR 4-4-5 B IMAE)L
TEL 03-5328-2858 FAX 03-5328-2859
E-mail spectra@spectra.cojp URL http://www.spectra.co.jp

A\



A\

ﬂﬂﬂﬂﬂﬂ

L
mmmmmmmm
LY LY bY
mmmmmmmm

'\--\. '\--\.
LY LY
mmmmmm

KDP/DKDP/ADP

DR ERITM B OB THE LTS, JORERYAXLIVZMRAAN T 3 —~ 2 A%

FHLTEVET,

KDP#it gt & O\DKDP# 1. Nd:YAGL —H— (1064nm) OSHGETHGIZ L Tl frAHEE A1
WZEDEAT T M Z8A CTIEE, FHG (266nm) 12 L CIIKDPHE b2 BIESO L TBV £,
BHADOTRE Z HAGTRT UL, FERL O RBOBE 0 CHUE kR ET, Zim. B A0

flifnz L — — Yy FIRPF 2 — 7R TH ARG R E T,

Y-

Aty bt g Tor largest oy

P v
Specifications  KDP DKDP
Transparency range 174nm—1570nm 200nm—-2100nm
Symmetry class 42m 42m
Lattice parameters, A  a=b=7.453; ¢=6.975 a=b=7.469; c=6.976
Density,g/cm3  2.338 2.355
Mohs hardness 2.5 2.5
Refractive index at 407.8nm n,=1.52301 n,=1.5185
ne=1.47898 ne=1.4772
Refractive index at 632.8nm  n,=1.50737 n,=1.5044 (at 623.4nm)
ne=1.46685 ne=1.4656 (at 623.4nm)
Refractive index at 1064nm n,=1.4938 n,=1.4948
ne=1.4599 ne=1.4554
Non-linear coefficient  d3=0.39 ds6=0.37
at 1064nm,pm/V
Optical damage threshold 300-600 >100

at 1064nm,20ns,MW/cm2

ADP
180nm—1530nm
42m

a=b=7.499; c=7.549
1.803

2.0

n,=1.53925
ne=1.49123
n,=1.52195
ne=1.47727
n,=1.5071
ne=1.4685

ds6=0.47

500 (at 60ns)
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Nd: KGW/Er:KGW

RA DT LR—TRET T BITRV G BE T A7 — R (Nd:KGd (WO4) o/Nd:KGW) I TR L&V ME
TRV ERERFO, L——L o DT 7 — LT T,

KGWHE S 32 R AYAGL — W — L0545 5 <, 0.5-1J DR VihE = L — TR L —

—RIRNARECTE WV L £,

Sl BIFEOm EIZE0EE M B RO RES1E, EXA3~3kg, 4~12mmfE, 50~120mmE 23 A[HE
T,

!

b

1-

A\

SR
+0.1~0.3JETOEXNL XV MVE
*0.5~1JEWVHRNFHIEE =RV F — T O @ B

/ £ ARSI R
/ . 4TI — LR e
ﬁﬁﬁ; VR
;,xf R QIS
/ R 72— R I

L XV EFT AR T R — DTN A
1/2
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Nd: KGW/Er:KGW

Specifications

Chemical formula

Crystal structure

Space group

Lattice parameters, A

Mohs hardness

Density,g/cm3

Refractive indexes,at 1067nm
Young s modulus,GPa

Thermal conductivity at 373° K-1

Thermal expansion coefficient,at 373° K

Refractiive index variation

=N aw
Orientation
Perpendicularity

Diameter tolerance,mm
Length tolerance,mm
Chamfer

Parallelism

Dopant concentration,at.%
Flatness

Absorption loss at 1150nm,cm!

Nd:KGW

Nd:KGd (WO4) 9

monoclinic

Con(2/m)

a=8.10 b=10.43 ¢=7.60

5

7.27

ng=8.10 np=1.978 ny=2.014

E,=115.8 Ep=152.5 E.=92.4

Kz=0.026 Kp=0.038 K =0.034

aa:4.10_6.o K_l
ap=1.6-10-6+" K-1
a=8.5*" K1

(0.4-1) 1075

<010>along rod=£30"

<15~

+0.0/-0.1

+1.0/-0.0

(45+10° ) X (0.2%+0.1) mm
<30”

2-10

0.2

<0.005

2/2
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Er:YAG

Er:YAGHE b Oy Ri, fe K TmmfE, 120mmE £ Ttk E4,

Specifications  Fr:YAG
Chemical formula Er3+:Y3AL5019
Crystal structure cubic
Er dopant concentration,% 50
Mohs hardness 8.5

Emission wavelength 2.94

!

Orientation  <111>crystallographic direction (#=5° )
Refractive index 1.837
Lasing transition  41y1/9+4113/2
Thermal conductivity,Wecm-1+"K-1 0.12
Density,g/cm3  4.56

Stimulated emission cross—section, cm2 3.0-10-20

LT

%,
%

WY

SSC RiFOVAT =t
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Nd:YAP/Er:YAP

FA VT LR =T A NI LA VYT I FR—R (Nd:YAIO3/Nd:YAP) f&dl L, A/vyur e v sz
WIETH %O — — ki EL T H énm YET,

YAGE 7= fE G T OV 2R - TRV, BV =T RNt a i O m W2 EMEDHHC
WODTEMppE—RL —H — | L — % — X A4 —Rhi @R — W —Ze L mnTonE
I, A A=V L EWMEE AT — TRV T, Nd:YAPHS f D 1079nmD £ 1IN YAGHS &t D
1064nmé [F1%5 ¢, Nd:YAPHE 65 1340nmiENd: YAGHE AE D 1319nmEV B EN TR £,
Nd:YAP#HS D 1340nmiZ BV TCDO 7 A7 9 1IN YAGH; fa D 1319nmiZ BV T LK 2. 442
=< ET,

TR LR —T A T LT LT IR —R(Er:YAIOs) fif gt X, Y7V — a2 Ra kT 5
MELPENGH FOEDIZ2, 1660nmEVIEEE T T M E—7L —F —72 L icfibivET,
FICT Ty 2T AN HENTWET N, T 7 OF ERMZ PR NRICLE 270 R & 2%
AELET,

1660nmIZ BV TEBDIRLRQAA T SV AFEHOT A2 —71L —HF =B\ T, FEFITHRF
DFFCHREGT NAATHIET,

Specifications  Nd:YAP
Mohs hardness 8.5
Space group  Dopl6-Ppym
Young” s modulus,H*m=2 280+109
Lattice constant, A a=5.176 b=5.307 ¢=7.355

Thermal conductivity at 373 ° K, 0.11
Weem—1+° K-1

Thermooptical factor dny /dT 14.5:1076-° K-1
Thermooptical factor dn o /dT  9.7-1076+° K-1
Density,g/cm3  5.35

Host Yttrium  Orthoaluminate Perovskite
Dopant  Nd3+ Er3+
Dopant concentration,ath 0.8+1.5 1-+-40
Laser wavelength,nm 1079,1340 1660,2710-2920
Wavefront distortion at 633nm <A /4/in A /4/in

Size,mm dia(3-8) Xlength(5-110)  dia(3-8) Xlength (5-110)

&= & I ARI LS - a—T
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Er:YLF/Ho:YLE/Tm:YLF

T Y LR =T A N7 (Br:YLF) | AT AR =7 A7 (Ho:YLF) , YUY LR —7 AL 7 (Tm
YLF) 13, EEEHIRERR M, 2 L CHFERIC IR S T0d L — —my Fifi T,
FERREAZRIEITIERC, IR AR TRV DY £,

7 7Y — a6 (Moltechtt Z2#E)

BEER T AL —H— AT AN TONA:YLF (1053nm) 3
R 2ot N E S 27 A (Ho: YLF: 750nm., Er:YLF:850nm)
JRICIEE /2R N TAT 4 L —Y— 2T A (Er:YLF-1.73um)
AT — i B R ZE L —H— (Ce:YLF-0.29-0.32um)
BEOWREEFHL COESNES AT A
(Er:YLF-0.85um*1.73um) . (Ho:YLF-0.75m+0.98um) . (Tm:YLF-2.35um"*1.89um)
L —W—H AKX A AT A (Ho:YLF-3.9um)

Spectral Specifications — Fr: YL/ Ho:YLE/Tm: YL
Transmission band,um 0.1-7.5
Crystal symmetry tetragonal
Mohs hardness 4-5
Density,g/cm3  3.95
Refractive indexes 1n,=1.448 ny=1.47
Thermal conductivity, Weem-1-° K-1  0.06
Thermooptical coefficient,at 1.06um 7 =4.3-106+° K-1,5=2.0-10"6:° K-1
Non-linear index ng,esu  0.6-10-13

Mechanical Specifications YL/ Ho:YLE/Tm: YL
Rod dimensions,mm dia.(3-10) £0.1, length (25-140) £0.2
Rod end face flatness  N=0.5 interf.band, /IN=0.5 interf.band
Parallelism of rod end faces,arc.sec 15
End faces perpendicularity,arc.sec 5
Barrel finish,um 1.5
- End faces coating AR/AR coating at 1.05um

SSC R v TRt

\\\.\
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Er:YSGG

1, Bumz R AESEDT-DITHWO L HAE AL T,

Specifications
Chemical formula
Crystal structure

Er dopant concentration,at.%

L

Spatial group

% %

Oreientation

Lattice parameters, A

Thermooptical factor (dn/dt) m
Density,g/cm3

Refractive index at 1.064um

Thermal conductivity, Wecm=1+° K-1

Y

b T

\\

Thermal expansion coefficient
Mohs hardness

Generated wavelength,um

LY

Er:YAGHE gt & D Lo

Crystal type

Er concentration,at.%

1-

Pumping wavelength,nm

%,
%

Stimulated radiation wavelength,um
Generation threshold,mW

AN

Max.power output at pumping power 720mW,966nm

W

A\

Slope efficiency,%

LY

TIE T LR =T A NI LA 7 BH VT T — b ((Y,Er) 3S¢9Gaz019/Er:YSGG) i i

Er:YSGG
Er3+:YsScoGasO19
cubic

30-50

On
<001>,<111>
12.42

7-1076-° K-1
5.36

1.926

0.079
8.1.1076-° K-1
>7

2.797;2.823

Er:YSGG Er:YAG
38 33

966 964
2.797;2.823  2.830
12 418
201 51

31.1 16.9

—_—

=
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Fe:INDIUM PHOSPHIDLE

R —T A T AT LT F AT 7 AR (Fe:InP) fd i, F-EIAHE T T X5 v L @it o £F
OMEFCT,
Moltechft: TlZ30~40mm#fE. 10~15mmE DY A X% FL TR—7ELOWH G H kR ET,

A\

o 1 x<s 15 a-7
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Fe:LNB

BRITR =T VF U LT A A~ —h (Fe:LiNbO3) il REREOBRLmVIEIEITRE, £ LT
EEA IR b g oy b ol e

BaTiOsf i LB L TERAFMED @<, ARG ST RERIAXTOMME /TRETHHEND
BALERNDET FENFEL T, ZLDEEEMD T TV —2at e EITHELTRY, Hix el

THFELTNET,

TV — g
/*': TR T T 4y P AR —Y
/ . TGS I =TT
/ AT IO RATTT f—
/ NEAEY—
/ SRS A
/# c=a— RV RY NI —

Specifications  "e:[LNB

A\

Crystal structures trigonal,space group Rsc
Cell parameters, A a=0.5148, c=13.863, 7=6
Curie temperature,C 1140
Mohs hardness 5
Density,g/cm3  4.64
Colour from colourless to brown
Solubility  insoluble in HoO
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GALLIUM ARSENIDE

HIT LT T AR (GaAs) f g lI 1~ 11lumZ i L, Wi Ed EHmHEMED B TUWLDL 5
IZZEL TWAM BT,

TR E H 1ICOL — =2 AT LD T 4R L R B — B AT Vo X7 P b TRY
F9,

Useful transparency range,um 1-11
Crystal structure cubic,43m
Lattice parameter, A  5.6532
Density,g/cm3  5.32
Knoop hardness,kg/mm2 750

L

Absorption coefficient at 10.6um,cm~1 <0.01
Refractive index at 10.6um  3.08
Thermal expansion coefficient 5.4+106-K-1
Thermal conductivity,mW+cm-1+° K-1 400

Y

W

b
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GaSe

VT LELF AR (GaSe) i dbiE, FARIMEIR COH @il 2 B AEIEDHEMTT,
REZRFERURE - TRV EBIRIR E&PICB W TOE W A= LV MED ST, 6~12umD i
FE#iFANTEZL b TBVET,

IO HGHFRIT, 8~22%D[E] T,

TV —a

-COoL—H—D% & e

cCOgL—HF—DiARS;, AN A A= T

chRAME DT =% T

«5.5~18um®D il D th AR/ EE O DFG
‘Nd:YAGL —H — It O OPOE FH DF 2—F 7 L L —H—

Specifications  Gase
Transperency range 0.62—-18um
Lattice parameters, A a=3.74; c=15.89
Point Group 62m
Density,g/cm3  5.03
Refractive index at 5.3um 1n,=2.8340 ne=2.4599
Refrative index at 10.6um  n,=2.8136 n.=2.4389 (AN e
Mohs hardness 2 I'|||1 PEETEL Y ;lﬂ 'I“‘IHH“

1lo0 ' 1

Non-linear cooefficient,pm/V ~ doo=-70

Chemical properties non—hygroscopic

Optical damage threshold, MW/cm2 28(9.3um, 150ns)
0.5(10.6um, in CW mode)
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S1/Ge

LYz (SHIEE, LE~8umD ARSI 7L 72—y 4RI SN TRV ET,

7272 L9umiZ B W TR ERBINAHV ET O T, COoL—H — LD HICIZmEEFAN, ZD
RO PED DL — =37 = L COR A £

F =0 5 (Ge) 1, 2~12umD FRAME S AT BN DL L AR 42 RO b L b T
UG

TN~ =0 MNP ZAC IR IORTTHEAREE RV EE A,

TRANSMITTAMCE, %

0
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Specifications GGG
Crystal structure cubic
Crystal growth method Czochralsky
Crystal growth orientation <100>or<111>

Variations dopands on request

L

Dielectric constant ~30
Dielectric loss tangent (at 10GHz) ~3.0-10-4
Mohs hardness 7.5
Density,g/cm3  7.07
Lattice oarameter, A  12.383

Transmission range,um 0.3-7.0

Colour  colourless
Refractive indexes at 577nm ng=1.9708 n=1.9567
Refractive indexes at 625nm  n.=1.9577 ne=1.9567
Refractive indexes at 2000nm  n.=1.9500 ne=1.9567
Refractive indexes at 5000nm n.=1.9454
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HegGagS4

Specifications
Transperency range
Negative uniaxial crystal
Point Group

Mohs hardness
Density,g/cm3

Energy gap,eV

Non-linear coefficient

~~~~~

""\--\..\.

HgGasSy
0.55-13um
no»ne

4

3-3.5

4.95

2.34

1.8 (AgGaSs)

Refractive index at 0.6um (at T= 20°C,orange phase) n,=2.9615 n.=2.6264

Refractive index at 0.8um (at T= 20°C,orange phase) ny=2.5228 n.=2.4741
/ Refractive index at 1.064um (at T= 20°C,orange phase) 1n,=2.4806 ne=2.4356
/ Refractive index at 2.0um (at T= 20°C,orange phase) ny=2.4432 n.=2.4005
/ Refractive index at 4.0um (at T= 20°C,orange phase) n,=2.4286 n.=2.3869
% Refractive index at 6.43um (at T= 20°C,orange phase) n,=2.4123 ne=2.3704
/ Refractive index at 10.6um (at T= 20°C,orange phase) n,=2.3688 n.=2.3268
%// Refractive index at 0.6um (at T= 20°C,yellow phase) 1n,=2.6187 ne=2.5562
/ Refractive index at 0.8um (at T= 20°C,yellow phase) 1ny=2.5276 ne=2.4747
/ Refractive index at 0.9um (at T= 20°C,yellow phase) 1ny=2.5064 n¢=2.4544
/ Refractive index at 1.064um (at T= 20°C,yellow phase) n,=2.4845 n.=2.4352
/ Refractive index at 2.0um (at T= 20°C,yellow phase) 1n,=2.4468 n.=2.4001
// Refractive index at 8.93um (at T= 20°C,yellow phase) n,=2.3929 n.=2.3466
/ Refractive index at 10.6um (at T= 20°C,yellow phase) n,=2.3723 n.=2.3261

Optical damage threshold, MW/cm2 60-90 at surface (1064nm, 10ns)
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Er:YLF/Ho:YLE/Tm:YLF

T Y LR =T A N7 (Br:YLF) | AT AR =7 A7 (Ho:YLF) , YUY LR —7 AL 7 (Tm
YLF) 13, EEEHIRERR M, 2 L CHFERIC IR S T0d L — —my Fifi T,
FERREAZRIEITIERC, IR AR TRV DY £,

7 7Y — a6 (Moltechtt Z2#E)

BEER T AL —H— AT AN TONA:YLF (1053nm) 3
R 2ot N E S 27 A (Ho: YLF: 750nm., Er:YLF:850nm)
JRICIEE /2R N TAT 4 L —Y— 2T A (Er:YLF-1.73um)
AT — i B R ZE L —H— (Ce:YLF-0.29-0.32um)
BEOWREEFHL COESNES AT A
(Er:YLF-0.85um*1.73um) . (Ho:YLF-0.75m+0.98um) . (Tm:YLF-2.35um"*1.89um)
L —W—H AKX A AT A (Ho:YLF-3.9um)

Spectral Specifications — Fr: YL/ Ho:YLE/Tm: YL
Transmission band,um 0.1-7.5
Crystal symmetry tetragonal
Mohs hardness 4-5
Density,g/cm3  3.95
Refractive indexes 1n,=1.448 ny=1.47
Thermal conductivity, Weem-1-° K-1  0.06
Thermooptical coefficient,at 1.06um 7 =4.3-106+° K-1,5=2.0-10"6:° K-1
Non-linear index ng,esu  0.6-10-13

Mechanical Specifications YL/ Ho:YLE/Tm: YL
Rod dimensions,mm dia.(3-10) £0.1, length (25-140) £0.2
Rod end face flatness  N=0.5 interf.band, /IN=0.5 interf.band
Parallelism of rod end faces,arc.sec 15
End faces perpendicularity,arc.sec 5
Barrel finish,um 1.5
- End faces coating AR/AR coating at 1.05um
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RED LA B R —k (KB5Og*4HoO/KB5) fifiil T

*434nm~1302nmDE RILDO HF OV —H — 5 " @I LE S m I E TR A

< T B B o2 R R A
-OPO
cFa—F TN — P —D N

B L AL — P — DT A— 2 —E

Specifications

Transperency range

Optical damage threshold, MW /cm?2
Point Group

Chemical properties

Density,g/cm3

Conversion efficiency,%

Mohs hardness

Non-linear coefficient,pm/V

KB5

160-1440nm

1000 (530nm, 20ns, 15Hz)
mm2

can be dehydrated

1.74

>10(434nm, 2W)

3 (approx.)

d31=4.56+10-2; d32=0.33+10-2

& i 2xr1r5-a—7
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KBr

RETT LT a<wAR (KBr) I, RAGEHar R—3h-CO L —H —HE —AAT V& —|Z
fEASNET,

HKITERT A E 2R | R IIIK D MNDFAT—T 42 7 NI T, MR %300
CETTT,

ME R

Transmission range (thickness 10mm),um 0.21-28.00
Crystal structure cubic
Lattice parameters, A a=6.598
Mohs hardness 1.5
Density,g/cm3  2.75
Refractive index,at 9.724um n=1.5269
Reflection loss,at 10um,2 surfaces 8.4%
Solubility at 0°C,g/100g water 53.48

L

y = E ANILAR:

Surface quality,scratch—dig 60-40

Clear aperture 90% of diameter

Diameter tolerance,mm +0.0/-0.1
Thickness tolerance,mm +2
Flatness A /4(633nm)

Parallelism,arc min 3
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NaCl/KCl/Csl

VT4 LT AR (NaCl) 1%, 0.25~16umETOFE A B, Lo A7 AL fE A S,
INAINT — L7 U CRFEDN HH CTEET,

T IZ UK 2O D TR A —7 2l SRR L TR C O 2 M £ LT,
MHEMEIT400°C ETTT 23, IREALITITHEUER T,

KA LT AFZ AR (KCD 1£0.3~20umETOFH T, RIVATAL R LU AL T TR
AT S, THEMEIZCIE0400°CE B FT 05, KGITHAWEERHD ET,

BT LT AT L AR (Cs)IE2mmEVIES T, AIFEEDBT0umE T EWD AV I K #1215
WL, EITRIHT R0V T oo ROV ET, BV T AT A4 X AR
IZE L BRI E ZALIC LD IREN SO av ZIZRUVEE R DY, FHT 7V r—aily
LN TEVET, KOWIND D720 S F T,
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KDP/DKDP/ADP

DR ERITM B OB THE LTS, JORERYAXLIVZMRAAN T 3 —~ 2 A%

FHLTEVET,

KDP#it gt & O\DKDP# 1. Nd:YAGL —H— (1064nm) OSHGETHGIZ L Tl frAHEE A1
WZEDEAT T M Z8A CTIEE, FHG (266nm) 12 L CIIKDPHE b2 BIESO L TBV £,
BHADOTRE Z HAGTRT UL, FERL O RBOBE 0 CHUE kR ET, Zim. B A0

flifnz L — — Yy FIRPF 2 — 7R TH ARG R E T,

Y-

Aty bt g Tor largest oy

P v
Specifications  KDP DKDP
Transparency range 174nm—1570nm 200nm—-2100nm
Symmetry class 42m 42m
Lattice parameters, A  a=b=7.453; ¢=6.975 a=b=7.469; c=6.976
Density,g/cm3  2.338 2.355
Mohs hardness 2.5 2.5
Refractive index at 407.8nm n,=1.52301 n,=1.5185
ne=1.47898 ne=1.4772
Refractive index at 632.8nm  n,=1.50737 n,=1.5044 (at 623.4nm)
ne=1.46685 ne=1.4656 (at 623.4nm)
Refractive index at 1064nm n,=1.4938 n,=1.4948
ne=1.4599 ne=1.4554
Non-linear coefficient  d3=0.39 ds6=0.37
at 1064nm,pm/V
Optical damage threshold 300-600 >100

at 1064nm,20ns,MW/cm2

ADP
180nm—1530nm
42m

a=b=7.499; c=7.549
1.803

2.0

n,=1.53925
ne=1.49123
n,=1.52195
ne=1.47727
n,=1.5071
ne=1.4685

ds6=0.47

500 (at 60ns)
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KRS-5/KRS-6

P bo~a 7 F AR (KRS-5/KRS-6) fiti fi 1. Al BIRIA D G L T e, %

LT+ —m 7 HicfEibivEd,

L
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'\.'\".\'-\. L

T 1
......

JENNZ5 I R P - L SCHR BN Skt L T E M ARV R RN 72 & DRSS, BeE T 7 ) o —
LA RFEHT IV = a NI BII AR ICEESN TRBYET,

Specifications

Chemical composition

Spectral transparency range,um
Density,g/cm3

at 0.633um

at 2—-25um

Absorption at 10.6 um,cm!
Refractive index, at 0.633-10.6um

Max.Sizes,mm

KRS-5

TIBr-40%: T11-60%
0.56-50.00

7.37

>60

>68

<1+103

2.57-2.37

dia.=100, length=100

KRS-6

TIBr-=30%: TICI-70%
0.4-40.0

7.19

>65

>72

<1-+103

2.33-2.17

dia.=150, length=100
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KRS-5/KRS-6
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Specifications

Chemical composition

Spectral transparency range,um
Density,g/cm3

at 0.633um

at 2—-25um

Absorption at 10.6 um,cm!
Refractive index, at 0.633-10.6um

Max.Sizes,mm

KRS-5

TIBr-40%: T11-60%
0.56-50.00

7.37

>60

>68

<1+103

2.57-2.37

dia.=100, length=100

KRS-6

TIBr-=30%: TICI-70%
0.4-40.0

7.19

>65

>72

<1-+103

2.33-2.17

dia.=150, length=100
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AT BEABR =)L T ) F—k (KTIOAsO) 1T FERRIE N B R B 7236, EOT ) r—ay
WZH 0 R AAE R T, BRI K OB RIIKTPE LR L T i<, 2u~5umD P F-dik
TOWIREE 2 DFEL IR B £,

T R—MIBEEMICHE L Z T KTPR IV EEL A, 2NST L ER—RD
BRSSO IRE R AL Z EL CTEY g L — — iR B 1 2 3R VE
WrHVET,

KTARE A, 55 maiii (050 - SHG) F8 4=, FnJald /28 (SFG/DFG) 38 A2 POPOFE A |
EOQAA YT/ 7L I FIHEHEN TWET, FRICKTAZE A L7Z0POT A AT ZEL T
BY, Fa—F 7 N —F =D X — MR IF50% L, ETT, T —|Zxf o5 A—
LEVMES EL, Bz I3 afb @ #EL —F —T10~20GW/cm2Z B L T Z A— U NH0 8 A
TL7=,

Specifications
Transperency range 350-5500nm
Mohs hardness 3
Lattice parameters, A a=13.103; b=6.558; ¢=10.746
Point Group mm2
Space Group Pna2i
Refractive index at 1064nm  ny=1.782 ny=1.790 n,=1.863
Refractive index at 632.8nm  ny=1.805 ny=1.814 n,=1.911
ensity,g/cm3  3.45
Electro-optic coefficient,pm/V  ri3=15+1 ro3=21+1 r33=40+1
Chemiacal properties non—hygroscopic
Non-linear coefficient,pm/V  d=1.6(%0.2) *dxTp
max.size of element,mm3 7 X7X20
Optical damage threshold, MW/cm2 >10000(1064nm,70ps)

‘)_ ._'I — N Pk ) — O
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KTP

RGO DEAB =)V T A7 7 (KTIOPO4/KTP) i dia . AV EHEPH O H TRk 2487
VO BN SHG@’;?J%%N@UD%HBJIWEE}’VC?QU KDPOKIEDNRNHVET, X A - L&V MHE
By AW B RPN TR S O B % 5 1T 8 A, (Type I ETypell)

Nd:YAGL —H—721F Tl % v?M~7 OO —F— KK L —H—To
AN AR TT,

Specifications  K'TP
Transperency range 350—4500nm
Crystal Structure orthorhombic
Point Group mm?2
Space Group PnaZ
Lattice parameters, A  a=12.814; b=6.404; ¢=10.616
Mohs hardness 5
Density,g/cm3  3.03
Conversion efficiency,% 60 (1064nm, 10ns, 50Hz, 2W)
Max.size of element,mm3 10X 10X 20
Optical damage threshould, MW/cm2 500 (1064nm, 20ns, 20Hz)
Thermal conductivity,mW-+cm—-1+"C-1 k1=20, k2=30, k3=33
Non-linear coefficient,pm/V  d31=6.5; d32=5.0; d33=13.7; d34=7.6; d35=6.1

Thermal expansion coefficient,at 100°C  1=8.7, 10-6, ‘C-1 2=10.5, 10-6, ‘C-1
3=-0.2, 10-6, C-1

Refractive index at 1064nm  nyx=1.738 ny=1.746 n,=1.830
Refractive index at 532nm  nx=1.779 ny=1.789 n,=1.889

&= & I ARI LS - a—T
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LANGASIT

Specifications  Quartz  Langasit  Lithium Tantalate

Symmetry class 32 32 3M
Phase trasition temperature,C 573.3 660
Optimum cut AT Y X
Electromechanical coupling coefficient,% 7.0 16.0 44.0
Temperature coefficient of frequency,ppm 0.6 1.6 4.0

l\.'\u 1-

A\

% N

SSC RiFOVAT =t

T164-0011 HAEUAFREFXAHR 4-4-5 B IMAE)L
TEL 03-5328-2858 FAX 03-5328-2859
E-mail spectra@spectra.cojp URL http://www.spectra.co.jp

\\

N

A\



LANTHANUM ALUMINATE

T AT LT I —b (LaAlOs) fili . miEB B (HTS) D Z3%  L 7 ED & A BE
L7= G AL C. ZOBEEM TR E F (77" K) LLEITREL TR T,

TV r—apl

KBS T T A4 I AN~ HAEY—

T IT TV =TT CNARIES

HAF Y IIRRT T T f— r=a— VR T —T

MAIN PROPERTIES

Structural type distorted Perovskite
Crystal structure rhombohedral at 25°C,cubic above 435°C
Space group D534—R3m
Rhombohedral unit cell a=0.5357nm, a=60° 6
Perovskite-like unit cell a=0.3790nm, a=90° 5
Density,g/cm3  6.52
Thermal expansion coefficient 1.0-10-5+° K-1
Colour tan to brown
Dielectric constant ~25
Loss tangent,at 10GHz ~3.0-104 at 300° K and 0.6-10~4 at 77° K

Chemical stability  insoluble in common mineral acids at 25°C,
soluble in H3PO4 at 150-200°C

STANDARD

SUBSTRATE SPECIFICATIONS
Orientation,arc min  <100>of the Perovskite cell within 30
Epitaxial surface finish polished to an epitaxial finish over central 80%
- Back surface finish fine lapped
Edge finish beveled
Epitaxial surface flatness.um =20
Twins contains orthogonal <100> twin planes
Internal defects free of bubbles,of other inclusions
Diameter,inch up to 2.0

- SEC R POV REE,

A\

T164-0011 HAEUAFREFXAHR 4-4-5 B IMAE)L
TEL 03-5328-2858 FAX 03-5328-2859
E-mail spectra@spectra.cojp URL http://www.spectra.co.jp




l\.'\u 1-

A\

% N

N

A\

LASER GLASSES

Nd ions concentration range,cm=3

Nd radiation lifetime,us

Nd lifetime at 10+1020 cm=3 concentration,us
Nd lifetime at 27+1020 cm=3 concentration,us
Refractive index

Thermal expansion coefficient

Lasing cross—section at 1.054um,cm?2

Density,g/cm3

from 4+1020 to 27+1020
330

190

80

1.55

.0-1076-K-1

3.8-1020

2.85
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77V —a i

‘Nd:YAGL —H—_

FHAT AL — P — T EE A
TLFRFURTA == Dy R

T fEREE

‘Nd:YAGL —W—  FLX YT AL —Y — TLXH U RIA——D = (F A4
«Fa—F 7L —H—T, UV, VIS, NIRT, f# HL7=0OPOLOPA3E A
T 2 — R yF Ly AT 554nmDSHG, 794nmDTHG., 160nmE CHSEM

BV ADOA —hal L — g H1E

Specifications
Transperency range

Point Group

Space Group

Lattice parameters, A
Density,g/cm3

Mohs hardness

Non-linear coeffcient,pm/V
Refractive index at 1064nm
Refractive index at 532nm

Refractive index at 355nm

ptical damage threshold, MW/cm?2

Chemical properties

Max.size of element,mm3

Conversion efficiency,%

LBO
160-2600nm
mm2

Pna2q
a=8.4473; b=7.3788; ¢=5.1395; z=2
2.47

6

d39=1.16

nx=1.5656 ny=1.5905 n,=1.6055
nx=1.5785 ny=1.6065 n,=1.6212
nx=1.5973 ny=1.6286 n,=1.6444
>10000 (1064nm, CW, 2W)
non—hygroscopic

10X 10X 20

70 (1064nm, 20ns, 50Hz, 2W) 30(800nm, 20ns, 50Hz, 2W)
55(1064nm, CW, 2W) 50(1064nm, 20ns, 3W)
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Specifications

Transperency range

Point Group

Space Group

Lattice parameters, A

Mohs hardness

Angle acceptance

Non-linear coefficient,pm/V
Refractive index at 266nm
Refractive index at 532nm
Refractive index at 1064nm
Density,g/cm3

Temperature acceptance,’C *cm
Temperature SHG tuning (A 1 /A T) ,nm/°C
Thermal expansion coefficient

Piezoelectric stress constants, C/m2

Dielectric constant

Elastic stiffness, N/ms

LT T Y SRR

L b
~~~~~~~~~

1}

LisB4O7

0.16-3.6um

4mm

141cd

a=9.479; c=10.297

5

1.52° -cml/2
d31=0.15

n,=1.6664 ne=1.6031
n,=1.6139 ne=1.5564
n,=1.5980 ne=1.5432
2.44

3.5

9+3+10E-3
a11=11.1-1076-K-1 a33=3.74+10-6-K-1

e15=0.45-1010 €37=0.209+1010 e33=0.928-1010

e 111/ € 0=82.61 € 115/ € 0=78.8
e 331/ € 0=87.92 €335/ ¢ 0=71.45

C11E=13.5-1010 C19E=0.375-1010
C13E=3.35-1010 (C33E=5.68-1010
Cy44E=5.85-1010 C55E=14.67-1010

2/2

e i Axs15-a-7

#k

=

T164-0011 BEEPHEXAR 4-4-5 B—/WKE)L

TEL 03-5328-2858 FAX 03-5328-2859

E-mail spectra@spectra.cojp URL http://www.spectra.co.jp



LiK

MR

Transmission range (thickness 10mm),um 0.12-6.5
Crystal structure cubic
Lattice parameters, A  a=4.026
Mohs hardness 4
Density,g/cm3  2.60

Refractive index,at 1.0um n=1.387

!

y =V E ANILAR:

Surface quality,scratch—dig 60-40

LT

Clear aperture 90% of diameter

LY

Diameter tolerance,mm +0.0/-0.1

Thickness tolerance,mm +2
Flatness A /4(633nm)

Parallelism,arc min 3

1

\\

WY
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VF LT AZT —h(LiO3) it fm T8 WO IERR D % IS R R #PH TRt 375, IR 7

FEERTY,

FICF LT AT VXY U RTA R —F =R EDF 1547 D 51 Al Tk
DEF, oo NAYAGL —H—0 55 « =5 ORES, BIE VRO VANRZ R E S 54
—halL—XZbEbIVET,

FEALH AR ELTIE, 100X 100 X 100mm3FE THEZITH L TBYET,

BEZHNETOT, TEABIIRFEICRE T CTHEESETIOBEOELET,

TV —a il
+690~2000nmD FEAPE ZFFOL—H — D fFER . =5, EE 05 AR
NRFAN) I F L — g 800~4000nmN DT = — =27 fifi [f]
+280~5500nm AN D FZEFELFHIZIB W TOED L EHOR S

RISV AL — P — DT A—F—IE

 JERRTE A B RS L DRI DA A=

Specifications  [.ilO3
Transparency range 280—-5500nm
Point Group 6
Lattice parameters, A  a=5.4813; ¢=5.1717
Mohs hardness 4
Density,g/cm3 4.5
Refractive index at 633nm n,=1.8830 ne=1.7367
Refractive index at 1064nm 1n,=1.8517 ne=1.7168
Chemical properties hygroscopic
Non-linear coefficient,pm/V ~ d14=0.22 d3;=13.7 d33=5.86
perpendicular to z—axis 28+1076-K-1
Optical damage threshold, MW/cm2 5002200 (1064nm, 20ns)
parallel to z—axis 48-10-6-K-1

Conversion efficiency,% 50(1064nm, 20ns, 50Hz, 2W)
35(780nm, 20ns, 20Hz, 2W)

[ N NN 7 o — o
“3-;, M ART T - a—7
T164-0011 BEEPHEXAR 4-4-5 B—/WKE)L

TEL 03-5328-2858 FAX 03-5328-2859
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VF 7 bAA 7 —b (LilnSo/LIS) fifi L. AgGaSofiifh & AgGaSeoifiti it & FEH T WV A2 Ff -
TWET N B EITFNSE R o7 TT,
LilnSolZEEMENHY , R EN R E2LT-6LFT,

TV —a il

cCOoL—W—DF " & 4

*COL =W —DU RSN, AIHEA A= T

RSN DTy %S
‘Nd:YAGL —H —ThhE S -0POx{FE fHL-F a—F 7 L —HF—

fhD1.2~10umD L —W —ThhEE SN 7=0OPO&FE HL-F =2—F T L —HP—

Specifications

Transperency range

Point Group

Lattice parameters, A

Mohs hardness

Density,g/cm3

Refractive index at 0.7um
Refractive index at 10.5um

AR coat for single—band,dual-band
Optical damage thresholld, MW/cm2
max. size of element

Non-linear coefficient,pm/V

Chemical properties

LilnSo
0.35-12.5um

mm2

a=6.887, b=8.05, ¢=6.474

5)

3.5

ny=2.212 ny=2.171 n,=2.220
nx=2.059 ny=2.023 n,=2.062
OK

>100(1064nm, 10ns)

5X5X 10mms3

d31=8; d32=7; d33=18

non—hygroscopic

¢

I
Ly !
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AZARLEOT AR, I T NRAZRE OMBIE LT, £ iR S T A Hass - 5 52 @) 25

B R AR - (R ) 2

- JERR AR R AR
—) L — Y —AEE O IR K OV T E R R A

LLTELDT IV r—ar TRIAESN TRBYET,
DT TV — 5 DN ONIBW T, ZNOORE LD EE e =T 3 —3T TR DT

HRHREE A,

KR T COYH 7T AF—IETOR S X B

FIRPENTELS | A TIHITIIKE HDX%%&‘O&J@iﬁfu

Specifications
Transperency range
Point Group

Space Group

Lattice parameters, A
Mohs hardness
Density,g/cm3

Refractive index

Non-linear coefficient
at 1.06um,pm/V

Electro—Optical coefficient
at 0.63um,pm/V

max.size of element

AR coat

LiNbOs3

0.4-5um

3m

R3c

a=b.148; c=13.863
5

4.64

n,=2.28647; ne=2.20240 (at 0.633um)
no=2.2273; ne=2.1515(at 1.1523um)

d99=5.6; d31=11.6; d33=8.6

r31=8.6; r99=3.4; r33=30.8; r51=28

20 X 20mm2£% ., 50mmE=
45X 45X 0.5-1mmt ('L —})
37X 0.5-1mmt (V= N—)

OK

""\--\..\.

cHIW T ANH—BEO-QAA T+ j‘éi/:1~5'~(7*:t»—5f
N RT AN 7 BT L COIERRIEAS B2 E

I BEHOREDER AR EZEZBLEL,

LiTaO3

0.4-5um

3m

R3c

a=5.154; c=13.784
5.5

7.45

ny=2.183; ne=2.188 (at 0.6um)
ny=2.131; ne=2.134 (at 1.2um)

dg9=2; d31=-1; d33=-21

r13=8; roo=-0.2; r33=30

20 X 20mm2£% ., 50mmE
45X 45X 0.5-1mmt (L —h)
37X 0.5-1mmt (T =/N—)

OK

- SEC R POV REE,
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B R AR - (R ) 2

- JERR AR R AR
—) L — Y —AEE O IR K OV T E R R A

LLTELDT IV r—ar TRIAESN TRBYET,
DT TV — 5 DN ONIBW T, ZNOORE LD EE e =T 3 —3T TR DT

HRHREE A,

KR T COYH 7T AF—IETOR S X B
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Specifications
Transperency range
Point Group

Space Group

Lattice parameters, A
Mohs hardness
Density,g/cm3

Refractive index

Non-linear coefficient
at 1.06um,pm/V

Electro—Optical coefficient
at 0.63um,pm/V

max.size of element

AR coat

LiNbOs3

0.4-5um

3m

R3c

a=b.148; c=13.863
5

4.64

n,=2.28647; ne=2.20240 (at 0.633um)
no=2.2273; ne=2.1515(at 1.1523um)

d99=5.6; d31=11.6; d33=8.6

r31=8.6; r99=3.4; r33=30.8; r51=28

20 X 20mm2£% ., 50mmE=
45X 45X 0.5-1mmt ('L —})
37X 0.5-1mmt (V= N—)

OK

""\--\..\.

cHIW T ANH—BEO-QAA T+ j‘éi/:1~5'~(7*:t»—5f
N RT AN 7 BT L COIERRIEAS B2 E

I BEHOREDER AR EZEZBLEL,

LiTaO3

0.4-5um

3m

R3c

a=5.154; c=13.784
5.5

7.45

ny=2.183; ne=2.188 (at 0.6um)
ny=2.131; ne=2.134 (at 1.2um)

dg9=2; d31=-1; d33=-21

r13=8; roo=-0.2; r33=30

20 X 20mm2£% ., 50mmE
45X 45X 0.5-1mmt (L —h)
37X 0.5-1mmt (T =/N—)

OK
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MAGNETO-OPTICAL GLASS MOS4

AARABITIRAMEL — W — N FE OS2, RO Ccarra— VHRA BT,

7777 — RIS TR E LR T DI v X —2AAE T D A—T1— D F T
ij‘o

T LT ER N RE VDN,

PHYSICAL PROPERTIES
Mohs hardness 4-5
Density,g/cm3 4.3
Refractive index,at 587.5nm n=1.6889
Non-linear coefficient,esu 2.65+10-13

Thermal expansion coefficient 96.4:10-7+° K-1

MAGNETO-OPTICAL PROPERTIES

Verdet constant,rad*T-1.m-1 V=73(at 1=633nm)
V=21 (at 1=1060nm)

Optical losses at 633 and 1060nm,cm~1  0.001
Optical quality (An),cm~1 <0.5:1076

Elements maximum dimensions,mm  dia.150 X80

&= C R EGVA TR
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MAGNETO-OPTICAL GLASS MOS0

AARNBITIRAMEL — W — N FE OS2, RO Ccarha— V HRD8 BT,
KRN ET 77T — R TR T D v X —E R A AN —CEASITOET,
LT ER N KRE VO N,

PHYSICAL PROPERTIES
Mohs hardness 4-5
Density,g/cm3  4.83
Refractive index,at 587.5nm n=1.7350
Non-linear coefficient,esu 3.07+10-13

Thermal expansion coefficient 63.2:10-7+° K-1

MAGNETO-OPTICAL PROPERTIES

Verdet constant,rad*T-1.m-1 V=87(at 1=633nm)
V=26 (at A =1060nm)

Optical losses at 633 and 1060nm,cm~1  0.001
Optical quality (An),cm~1 <0.5:1076

Elements maximum dimensions,mm  dia.150 X100

&= C R EGVA TR
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melting quartz

AR X, FEREARIEE T MEDBHDSI00 R L TR EL L= DT,

ZOMEBHE, EBWEEPEEEESN - AT IR EVD AW B #IF COBRFEEZFFH A TR
D, UVZ L —RT0.17~2um, [RZ' L —RT0.23~3.5umE TR EL TV ET,

AR TEE, AR EDEEEL D 720 o~ RO XA BRI L CHO A A=V BB R A,

IR IRS D72 B HENL TBVET,

\
LT

[ N NN 7 o — o
“3—;, M ART T - a—7
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Mgl9

~ TR LT IVFTAR (MgFo) 1%, BB DD 7aAxt 7 a0 285780 OIR R IREE &
O IT R Z | RO R #1PH O H CEAME— D FH BT,
IR AR DA—T1— FWTANE—DA—=T—TENMEHL TRV ET,

ME R

Transmission range (thickness 10mm),um 0.11-8.0
Crystal structure tetragonal
Lattice parameters, A  a=4.61, c=3.06
Mohs hardness 6
Density,g/cm3  3.177
Refractive indexes 1ne=1.3852 ny=1.3796
Solubility at 18°C,g/100g water 7.6+10-3

HHET A RUHAR
Surface quality,scratch—dig  60-40
Clear aperture 90% of diameter
Diameter tolerance,mm +0.0/-0.1
Thickness tolerance,mm =+2
Flatness A /4 (633nm)
Parallelism,arc min 3
ANn <0.5-10-°
MgFo-UV (200nm)  <0.07
MgF9-IR(500nm)  <0.02

- SEC R POV REE,
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NaCl/KCl/Csl

VT4 LT AR (NaCl) 1%, 0.25~16umETOFE A B, Lo A7 AL fE A S,
INAINT — L7 U CRFEDN HH CTEET,

T IZ UK 2O D TR A —7 2l SRR L TR C O 2 M £ LT,
MHEMEIT400°C ETTT 23, IREALITITHEUER T,

KA LT AFZ AR (KCD 1£0.3~20umETOFH T, RIVATAL R LU AL T TR
AT S, THEMEIZCIE0400°CE B FT 05, KGITHAWEERHD ET,

BT LT AT L AR (Cs)IE2mmEVIES T, AIFEEDBT0umE T EWD AV I K #1215
WL, EITRIHT R0V T oo ROV ET, BV T AT A4 X AR
IZE L BRI E ZALIC LD IREN SO av ZIZRUVEE R DY, FHT 7V r—aily
LN TEVET, KOWIND D720 S F T,
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Nd: KGW/Er:KGW

RA DT LR—TRET T BITRV G BE T A7 — R (Nd:KGd (WO4) o/Nd:KGW) I TR L&V ME
TRV ERERFO, L——L o DT 7 — LT T,

KGWHE S 32 R AYAGL — W — L0545 5 <, 0.5-1J DR VihE = L — TR L —

—RIRNARECTE WV L £,

Sl BIFEOm EIZE0EE M B RO RES1E, EXA3~3kg, 4~12mmfE, 50~120mmE 23 A[HE
T,

!

b

1-

A\

SR
+0.1~0.3JETOEXNL XV MVE
*0.5~1JEWVHRNFHIEE =RV F — T O @ B

/ £ ARSI R
/ . 4TI — LR e
ﬁﬁﬁ; VR
;,xf R QIS
/ R 72— R I

L XV EFT AR T R — DTN A
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Nd: KGW/Er:KGW

Specifications

Chemical formula

Crystal structure

Space group

Lattice parameters, A

Mohs hardness

Density,g/cm3

Refractive indexes,at 1067nm
Young s modulus,GPa

Thermal conductivity at 373° K-1

Thermal expansion coefficient,at 373° K

Refractiive index variation

=N aw
Orientation
Perpendicularity

Diameter tolerance,mm
Length tolerance,mm
Chamfer

Parallelism

Dopant concentration,at.%
Flatness

Absorption loss at 1150nm,cm!

Nd:KGW

Nd:KGd (WO4) 9

monoclinic

Con(2/m)

a=8.10 b=10.43 ¢=7.60

5

7.27

ng=8.10 np=1.978 ny=2.014

E,=115.8 Ep=152.5 E.=92.4

Kz=0.026 Kp=0.038 K =0.034

aa:4.10_6.o K_l
ap=1.6-10-6+" K-1
a=8.5*" K1

(0.4-1) 1075

<010>along rod=£30"

<15~

+0.0/-0.1

+1.0/-0.0

(45+10° ) X (0.2%+0.1) mm
<30”

2-10

0.2

<0.005

2/2
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Nd:LLSB

XA VT LR =T ZF BAH T AR —b (Nd:LaScs (BO3) 4/Nd:LSB) f&fiiL, A4 —K
JEEICBWTh, 779 2T TR LRI DAV T 4 — RO SND R4S S
T,

Nd3+ L, IREENE0%E TOR =T R RDONDF LGl T i EOIRE RV 7~ 8% 28
808nmIZFI NN TDORA VT LADJAWERINT A O E R 2 2 ESEHD T, ;ﬁ#—f&@rjb\&
AF =R L — Y — (IR A R T,

W D e KA . U D7zt 7 a 13, NG YAGEIEF LTIV ET 28, U RIEDSE AL,
LSB##E gl DONA3+IAREL o HN:YAGH; fa OFRE D35 E <, ImmE LW/ ISV A X THE
H2NA[HECT,

HFHI7R AT —T N HRITBLZET0% T,

Specifications  Nd:[L.5B
Chemical formula Nd:LaSc3 (BO3) 4
Crystal structure monoclinic
Stimulated emission cross—section at 1062.5nm,cm2 1.3-10-19
Transmission range,um 0.2—-3.0
Nd dopant concentration,at.% 5-25
Mohs hardness >7
Thermal conductivity, Wecm=1° K-1 0.028
Generated wavelength,um 1.0625
Saturation intensity SO=hw oem t ,W+cm2 12.0-103
Absorption FWHM,nm 3
Absorption coefficient at 808nm in Nd (10 at.%):L.SB,cm=1 34
Density,g/cm3  3.68
Fluorescence lifetime in Nd (10%) :L.SB,us 118
Emission FWHM,nm 4
Slope efficiency (at laser pumping)% ~70
Refractive indexes,at 1000nm ny=1.8280 ny=1.8272 n,=1.7486

1/2
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Nd:LLSB

fHL.OD5E i & D B
Crystal type Nd:YAG
Nd concentration,at/cm3 1.5+1020
Absorption coefficient «,cm~1 10
Lifetime 7 ,us 240
Emission cross—section o em,cm2 3.3-10-19
FWHMgps,nm 0.8
FWHMer,nm 0.5
Saturation intensity SO=hw /o em t ,Wecm2 2.4:103

Nd:YVOy
1.5+1020
10

97
9.8+10-19
2.0

1.0
2.0-103

Nd:LL.SB
5.1-1020
36

118
1.3-10-19
3.0

4.0
12-103

2/2
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Nd:YAG

FHA VT LR =T AN — LT NI = LH—F v N (Nd;Y3AL5012/Nd:YAG) #if fl i3, ERL —
P —DL—HP—fEfaE LT, 4 HibFEbLIL T E T,

WettCld, N YAGHE &t A B &, PEERSCEEA ., R HICEk 4 27 7V r—vaviciibt
TR TRV ET,

VAT TNAX—{ETOREGRSE EFI2720E T,

Specifications  Nd:YAG
/ Chemical formula Nd3+:Y3AL5012
/ Crystal structure cubic
/ Nd dopant concentration,% 0.7-1.1
/ Mohs hardness 8.5
/’ Lattice parameters, A 12.01
/ Density,g/cm3  4.56
/ Thermal expansion coefficient 7.8+10°6+"K-1,<111>
/ﬁl AR coat  OK
% Roughness,scrach/dig per MIL-O-1380A 10-5
/ Refractive index at lum 1.82
/ Diameter,mm (4-+8) =0.025
/ Pump wavelength,nm 807.5
/ Loss coefficient at 1064nm,cm~1  0.003
/j Parallelism,arc sec <10
% Orientation  <111>direction
/: Length,mm <130%£0.5
/ Absorption band at pump wavelength,nm 1
/ Laser wavelength,nm 1064
/ # Perpendicularity,arc min <5
/:: Flatness <A /10 <A1/10
é Thermal conductivity at 25°C,W+cm-1+"K-1 0.14

#k

CSC R RO

&=
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Nd:YAP/Er:YAP

FA VT LR =T A NI LA VYT I FR—R (Nd:YAIO3/Nd:YAP) f&dl L, A/vyur e v sz
WIETH %O — — ki EL T H énm YET,

YAGE 7= fE G T OV 2R - TRV, BV =T RNt a i O m W2 EMEDHHC
WODTEMppE—RL —H — | L — % — X A4 —Rhi @R — W —Ze L mnTonE
I, A A=V L EWMEE AT — TRV T, Nd:YAPHS f D 1079nmD £ 1IN YAGHS &t D
1064nmé [F1%5 ¢, Nd:YAPHE 65 1340nmiENd: YAGHE AE D 1319nmEV B EN TR £,
Nd:YAP#HS D 1340nmiZ BV TCDO 7 A7 9 1IN YAGH; fa D 1319nmiZ BV T LK 2. 442
=< ET,

TR LR —T A T LT LT IR —R(Er:YAIOs) fif gt X, Y7V — a2 Ra kT 5
MELPENGH FOEDIZ2, 1660nmEVIEEE T T M E—7L —F —72 L icfibivET,
FICT Ty 2T AN HENTWET N, T 7 OF ERMZ PR NRICLE 270 R & 2%
AELET,

1660nmIZ BV TEBDIRLRQAA T SV AFEHOT A2 —71L —HF =B\ T, FEFITHRF
DFFCHREGT NAATHIET,

Specifications  Nd:YAP
Mohs hardness 8.5
Space group  Dopl6-Ppym
Young” s modulus,H*m=2 280+109
Lattice constant, A a=5.176 b=5.307 ¢=7.355

Thermal conductivity at 373 ° K, 0.11
Weem—1+° K-1

Thermooptical factor dny /dT 14.5:1076-° K-1
Thermooptical factor dn o /dT  9.7-1076+° K-1
Density,g/cm3  5.35

Host Yttrium  Orthoaluminate Perovskite
Dopant  Nd3+ Er3+
Dopant concentration,ath 0.8+1.5 1-+-40
Laser wavelength,nm 1079,1340 1660,2710-2920
Wavefront distortion at 633nm <A /4/in A /4/in

Size,mm dia(3-8) Xlength(5-110)  dia(3-8) Xlength (5-110)
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Nd:YLF

FIF T AT (NAYLE/NA:LiYFy) i T b A4 72 YAGH: L1
FEILEE LN TRBYET, IRERMENG VS | KX A ERRE - B RMREE A2 B O A

~~~~~~~~~

(ZHL> TR D ARSI D
vi—

A AICWHRAE - HEET—Ray 2@ L TRV ET,
VA I TNAF—IETESIL, L——ay R« 277 I ARG U R S AT EE T,

Ref
T — R — L

cHAFEE DR UNZ BT, QALY F DH TR EE

RERETHE—RDED

Spectral Specifications
Lattice constant, A

Crystal symmetry

Nd dopant concentration,at.%
Transmission band,um
Refractive indexes,at 1.053um
Mohs hardness

K-1
Density,g/cm3

Thermooptical factor (dn/dt) ,at 1.06um
Lifetime,us

Thermal conductivity,Wecm=1-°

Stimulated emission cross—section,cm?2
Optical quality

Optical losses at 1.053um,cm—1"1
Non-linear index n9,esu

Generated wavelength,um

Mechanical Specifications

Barrel finish,um

Parallelism of rod end faces,arc.sec
End faces perpendicularity,arc.sec
Rod end face flatness

Rod dimensions,mm

End faces coating

RN R R — gy

CORVEEH )

Nd:YLF

a=b.26 ¢=10.94
tetragonal

up to 1.6

0.1-7.5

no=1.448 ne=1.47
4-5

0.06

3.95

7=1.047 0=2.0 106 ° K-1
540

3.0-10-19
<0.3-10->

<0.003

0.6-10-13
7=1.047 0=1.053

Nd:YLF

1.5

15

5

N=0.5 interf.band, /IN=0.5 interf.band
dia. (3-10) =0.1,length (25-140) 0.2
AR/AR coating at 1.05um

A<T= i

=, 8 i ANIET
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NOs3

N BF AR —h (NO3) Flifbid, 7~ BELEN R (SRS) WIE T 7V —ay oL —H—JF
WA A RIS ASRSE B Ok T,

TV ir—a Al
1.8~2.4umD W RIRI Tt T 2627 42—

Specifications N0
Transperency range 0.35—1.80um
Syngony  cubic
Symmetry,spece group P213
Lattice parameters, A  8.11
Mohs hardness  2.5-3.0
Density,g/cm3  3.25
Refractive index at 0.5481um 1.5758
Refractive index at 1.064um 1.5551
Refractive index at 2um  1.5452
Refractive index at 2.5um  1.5399
Stocks frequency shift,ecm=1 1047
Relative optical uniformity, An/cm  (3-7) <106

Anomalous birefringence (in some areas) <5nm/cm

SHG-conversion for Nd-Laser (0.53um)  Radiation wavelength for 40-50% conversion.580nm

Radiation wavelength for 15% conversion.600nm

Achieved radiation conversion efficiency 60% respectively

into 1st stock

Achieved radiation conversion efficiency 19% respectively
into 2nd stock

&= & I ARI LS - a—T
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optical crystal

CaFg+BaFg-MgFg-LiF +NaCl-KCI-KBr72 & & Ah L7 U RS UL AR G750 b o VRS

RS O BH AL TnET,

B D RS ARNERAL, T TAHNTA R T TR L L R T 7a~T 4o I R
ElZmAN TR ET,

ZNHDOMEHE, 224844 (0.11um) 7~ HEE7RAM (40um) 255 EL TIY, MoltechfhiTZ 416

AR A IR AR TR TR ET,
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Cr+4:YAG/PASSIVE Q-SWITCH

I — LR —T A NI LT NI =T L —F b (Crtd:Y3Al5019/Crtd:YAG) fgald, CW- L
Z+HEE—RaylF 2—F T VTR — P — (1340~ 1580nmxf 52) 54, £ 1L T950~110
OnmOPE EHNDL —F—DQAA»F L 7 fE S TOET,

I — OIS REER LR E DT 7 —a A8 T, Nd:YAGL —HF—Dfphit &L
THEYFELHY, FIZ T/ PNESVNEYACH YL —H —DZE DT 720 E7,

Flo, QAT - HOE—RryZ7EL TOMHH AIEET, 1450~ 1580nmD 1007 = A MHLL

TONVAL —H —NOMMARIA A EB L E7,

Crt4:YAGHE SR, IRERICH ML Z B L CTRY . (EHEMED BT AT /S AT,

Mechanical Specifications
Mohs hardness
Thermal conductivity

Thermoopical factor

Spectral Specifications

Operating transition

Absorption band,nm

Emission band,nm

Upper-level lifetime at 300° K,ms

Quantum vyield at 300° K,%

Absorption cross section at 1064nm,cm?2

Optical damage threshold at 1064nm,10ns,MW/cm?2
Dopant level,at/cm3

Specifications

Wavelength,nm

[nitial trancemittance,%

Initial absorption coefficient,cm~1
Aperture,mm

Contrast

Optical length,mm

Optical damage threshold,]/cm2
Long—term stbility

Crt4:YAG

8.5

0.12
8.0-10°6-° K-1

Crt4:YAG

3A2-3T2

900-1150

1340-1580

3.6

12

5.0-10-18

500 (at 1064 nm,10ns)
1017-1018

PASSIVE Q-SWITCH
950-1100

15-90

0.05-3

5-12

>8-10

1-40

>4

>15years

- SEC R POV REE,
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PM

V—=REIZ L=k (PbMoO4/PM) I, AOT /A RO i\ BRI 2Ot i T,
FICAOEFZROT ATV I H — NI 7 X =72 BRI S TRY, YA 7 TN AF— LY
60mmeE CT60~80mmDFESE T ES LM TT .,

%%E@D2ﬁ§/}\f£<\ %HEEI g {Z’K@i@g‘l\ic:'fgﬂ\ Vﬂ'ﬁiw@%c:iibff‘ibfﬁoij‘o
VR, EE T OKROEDONT A RZFOAT 5 FICH VTRV ET,

Specifications

TI‘&HSDGI‘GHCY range

Crystal structure

PM
420-5500nm

tetragonal

Y

Y

LY

Mohs hardness 3

Acoustic attenuation at 500MHz,db/cm 2.5

6.95

n,=2.5136 ne=2.3409
n,=2.3808 ne=2.2581
n,=2.2808 ne=2.1817
n,=2.2360 ne=2.1507
3750

37-10-18

Density,g/cm3

Refractive index at 480nm

Refractive index at 644nm

Refractive index at 1500nm

Refractive index at 3500nm

Longitudinal wave propagating along <001>,m/s
Acousto—optic figure of Merit M9,s3/g

&S 4 axrr5 a7
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polycrysta lline znse

RVIVARZG A 7L AL, IRINHDT 4 R L R e FY X WS, 0.5~20um®

RV GHEmBLET,

Ge-Si. ZLTGaAsD L7 BB LT, v 7 B L AT RTINS RIMNEZ R —E - 5
IZAWTBOET, RUTVREZTA LD 7L 0%, ORI B0 22l i H e —F
— AT AZAENTOET,

B Bl IS L COa—T 4 7B BT L TRV £,

jolycrystalline ZnSe
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quartz

G R S G T L SRR (B — DA T Yo Z  AOE T RN E T TR LR
7SR HL X7 E) IS VAR BT,

A TR EEO R KW X3 B S 243 A, 1B AR 120, 18um ~2.8um F T D JAV Vi P 2 %)
RELTBYET,

Quality grade Coeflicient of absorption  Coefficient of absorption

- (max at 190nm) (max at2800nm)
/’; 0.010 0.030
/ 0.025 0.045

- 0.050 0.070

\\\

WY

b

\\
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SSC RiFOVAT =t
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L1 L T T T

RUTILE

HRLTHEY B T=TF 2= BWF AT AR (TiOo/Rutile) i dta 3. 98U VE R TS0 TRV V1R
WEWAEEY, FT AV —2 T VXL AR 2 —T R E I bV ET,

HARF10~15mmfE T, 26mmEF CTHHE H Sk 1,

Dielectric loss tangent (at 10GHz)

Thermal expansion coefficient « ||

Crystal structure tetragonal
Lattice oarameter, A  a=4.593, c=2.958
. Mohs hardness 6-6.5
g Transmission range,um 0.4-5.0
! Density,g/cm3  4.25

7.14-1076-° K-1
9.19-1076-° K-1

/# Thermal expansion coefficient o 1. 7.14-1076+° K-1
/. Thermal conductivity,cal/cm*S*K ® || 3+ 102

/ Thermal conductivity,cal/cm+S-K ¢ L 2.1-102
/: Heat capacity at T=25C,cal/g*K 0.17

1-

NN

1-

%,
%

A\

W

\

Refractive indexes at 0.546um
Refractive indexes at 0.5893um

Refractive indexes at 1.3um

N,=2.65 ne=2.95
n,=2.59 ne=2.90
ne=2.74 ne=2.73

[ N NN 7 o — o
“!a\w‘:‘- M ART T - a—7
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TEL 03-5328-2858 FAX 03-5328-2859
E-mail spectra@spectra.cojp URL http://www.spectra.co.jp




L

% %

Y

b T

A\

LY

NN

1-

%,
%

A\

W

IREIZERFRHVET,

SAPPHIRE SUBSTRATES

Y77 AT B IEE A O oM LR R D ORI E EFE AT AL —ar

K& 12T 7V — a2 AE I ATRE T2, Bz 1 EH ALED T 7V — a COTE TV W

MTLIID,

Diameter,mm
Thickness,um
Orientation

TTV and Bow,um
Front surface

Back side
Flatness,um
Roughness (Ra) ,nm
Flat length,mm
Primary flat location

Secondary flat location

50.8£0.05
330-430=%50
C(0001) +0.1°
<20

Epi polished
Lapped or polished
<5

<0.5

16.0£0.5

A or M*0.5°

90° ccw to primary

76.2+£0.05
380-480=%50
C(0001) +0.1°
<25

Epi polished
Lapped or polished
<5

<0.8

22.0+0.5

A or M*0.5°

90° ccw to primary

100.0£0.05
625-725%50
C(0001) +0.1°
<30

Epi polished
Lapped or polished
<5

<1.0

32.5+0.5

A or M*+0.5°

90° ccw to primary

oV =mr
‘!‘*\‘*’ —
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AVNIE T LR =T A T AT A= B —F b (Yb:Y3Al5012/Yb:YAG) #Shid ., o> x4
U LR =TSR I E R R I A D T B L — B L T,

940nmJEhL C1030nmZFE(E L. Nd: YAGHE it & Hel U CHIRE 2 LIZH< AL HY | & )
DONA:YAGL —H =T 7V — a2 L CORAITHE SN TEYET,

Bt TIX, TROIIBRHER T 7 7 AT 2T REEL TV ET,

«150 X 150mm2F COYV A ZXDY 77 AT UV-IRV 4R
T AT P T AR —h

BT AT YR

R T AT S SR

AN =M T AT T4 R Y

[ N NN 7 o — o
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SBN

Aba F T LNYT BT AF = (SryBag-NboOg/SBN) 1T FHNTE GBI RIS . £ D
WEOZN R LB WRENE, ZLC2oDF AL Iy I AEIEFITTIEO LR A Ff o TR C T,
IEHEZIZ2 D DIEEZ A T30, R—7 8K (Ce, Cr, CoZgd) RO —7 L YL E D3 B0

i?o
REHRIATZ L TICRELET,

SBN:60I LI TR0 M1 1270 > TEY . SBN: 7513 b 5 W EOR A5 3 H sk £1,

/ T IV r—va

/ A a—T

/ RrARE & \

/ S e

é RS TT 4

% o Specifications  SBN x=0.60 SBN x=0.75
/ Crystal structure 4mm 4mm

%# Cell parameters, A a=12.46, c=3.946 a=12.4302, ¢c=3.9413
// Mohs hardness 5.5 5.5

/ Density,g/cm3 5.4 5.4

%// Transparency range,um 0.30-+6.00 0.30-+-6.00
/ Refractive indexes,at 0.633um 1n,=2.3103 ne=2.2817 ny=2.3103 ne=2.2987
/ Absorption coefficient at 0.44um,cm-1 0.3

/ Thermooptical coefficient (dne/dt)  3.0+10-4+° K-1

/ at 25°C 6

/ - at 1370+ 1470°C 8

Y

LY

Electorooptical coefficient,pm/V
Curie temperature,C
Half-wave voltage,V

Dielectric constant

r13=47; r33=1340
75

240

880

ri3=67; r33=1340
56

48

3400

goV=r o -
&2 4 AT

T164-0011

f
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LYz (SHIEE, LE~8umD ARSI 7L 72—y 4RI SN TRV ET,

7272 L9umiZ B W TR ERBINAHV ET O T, COoL—H — LD HICIZmEEFAN, ZD
RO PED DL — =37 = L COR A £

F =0 5 (Ge) 1, 2~12umD FRAME S AT BN DL L AR 42 RO b L b T
UG

TN~ =0 MNP ZAC IR IORTTHEAREE RV EE A,

TRANSMITTAMCE, %

0
i s S | 2 3 5716 20 30 50 100

WAVELEMGTH. rerm

100

TRENSMITTAMCE, %%

2 5] o 20 an

WAWELEMGTH. rerm
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TELLURIUM

Specification

Transparency range,um

Point group

Lattice parameters, A

Mohs hardness

Density,g/cm3

Refractive indexes at 5.0um

Refractive indexes at 10.6um
Refractive indexes at 14um

Refractive indexes at 28um

Non-linear coefficient at 10.6um,pm/V
Thermal conductivity,mWe-cm~1+° K-1
parpendicular to z—axis

parallel to z—axis

Optical damage threshold, MW/cm?2

TELLURIUM

3.5-36

32m

a=4.495, b=3.74, c=5.912
2-2.5

6.25

n,=4.864 ne=6.316
n,=4.792 ne=6.247
n,=4.775 1n¢=6.230
n,=4.716 1ne=6.183
d11=650

4000

27.2+10-6-° K-1
1.6-10-6-°" K-1

20-40 (at 10.6um, 150ns)

% %

\

%

\\

\

A\

N\

S RSV AT =,

=
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TeO9

TIRAET VL (TeOg) 13, B W58 1 CAOL A FEL TAA T,

AOEF G A A=V T T INARE = DAT V= TAT VI Z—F a—F T IR T 4 X
— DI —F—HDOAOTL hE— B SN TEBYET,

it e OBUET T ATIAE DY 4 7T NV AX—IETHED L, D 7 IETIES Iz TeOgfli il L0
EhE, mWF A=V LEWMEE R > TV ET,

\\

Specifications  TeO9

Transperency range 330-5000nm
Point Group D4-422
Lattice parameters, A  a=4.796, c=7.626
Mohs hardness 4 (approx.)

AY

Density,g/cm3 6
Refractive index at 1064nm n,=2.2005 ne=2.3431
Refractive index at 632.8nm  ny=2.2585 n.=2.4114
Longitudinal wave propagating along <001> 4260

Shere wave propagating along <110> 617
Parallel to <001> 6.10-1076-° K-1
Parallel to <110> 19.5-1076-° K-1
Max. size of element —along<110>axis—40-50mm, diameter—70mm
Thermal conductivity,mW+cm-1+° K-1 30

A\

k!

Elastic etiffness,x1011 dynes/cm2 C;1=5.32; 5.6 C;9=4.86; 5.16 C13=2.12; 2.72
C33=10.85; 10.51 Cy4=2.44; 2.70 Cgg=5.52; 6.68

A\

[ N NN 7 o — o
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TNET BTV LI —F b (ThyGasO19/TGG) fEfklI T AL —2EL TOH LWEER T,
TGGREGENDIEL v T a7 757 — a2 W T, LR O/ R N TGRS & FE i L

DRtz RS EET,

fwICRIER 3D T A L L, — DA EFBRSE LRI TNV 2R b abE 7777 —n

— T —HEIRNFET,

Ref

TGGHE I TT NVE T LR —T T T ADUEZEDT =)V T E Ao

B DHT ALY BUREE SR

s TNAET AR =T HIALVIERN K

Specifications

Chemical formula

Crystal structure

Refractive indexes at 600nm

Refractive indexes at 1060nm

Lattice constant, A

Dielectric loss,tan 0

Operation temperature range, C
Forward transmission,%

Figure of Merit at 633nm,min/dB
Extinction ratio,dB

Thermal conductivity,Wecm=1° K-1
Non-linear coefficient n,esu

Absorption coefficient at 500-1200nm,cm-1
Insertion loss,cm™1

Verdet constant (V) ,min*oersted=1+cm~1
Birefringence,%

Dielectric constant

Pulse damage threshold, MW/cm?2

Orientation of the rod axis

TGG

TbhsGas0O19

cubic

1.978

1.954

12.347

0.0005

23+5

>99

1.5

>30

0.045

8:10-13

0.0055-0.0060

<0.01

0.1272 (at 1058nm) 0.46 (at 633nm)
<0.01

12.40£0.03

>300

<100>0r<111>crystallographic direction(£15")

oV =mr
‘!‘*\“ —
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FH = LR —T Y7747 (Tid3+:AlsO3/Ti:Sapphire) f&fa L, Fa—F 7 N —HF—DfEdEEL
TH BEBEHIN TWAHEE T, DAV IR RH#PHIXIA 4TI,

YA T TNAF—IEL VR T AEO M TR R S TR E T,

FEARPE TH660~1100nmDOEEFHAZCIFEL , 5 @i E AL £ F koIt 2L
ESce

2V AE I - HECW L RCWE— R ETH B L, B4 1E3.6umlZ BV TOE S EFMma 4l ~ L
DA T =y —H—_ 490nmD WU — 7 I hE S IRN T LT o L—F— | I/ =
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KHkET,
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Ti:SAPPHIRE

Specifications
Chemical formula
Crystal structure

Lattice parameters, A
Mohs hardness
Density,g/cm3

Refractive indexes

Birefringence

perpendicular to c—axis

parallel to c—axis

Specific heat,at 18°C,] kg 1+° K-1
perpendicular to c—axis

parallel to c—axis

Syngony

Axial characteristic

= AN YK -

Tuning range,nm

Pumping range,nm
Absorption coefficient at 510nm,cm!
FOM

Ti dopant concentration,at.%
Geometry

Parallelism tolerance
Flatness

Orientation

Orientation tolerance
Broadband AR coatings,%
Diameter, mm

Length,mm

Ti:SAPPHIRE
Ti3+:AlpO3
hexagonal
a=4.748 ¢=12.957
9

3.98

np=1.759 nyp=1.767
0.0082

0.35

0.33

761

4.78+10°6-° K-1
5.311076-° K-1
triangular

uniaxial

680-1100
450-532
0.5+-2.5

>200

0.02-0.35
flat-flat/Brewster
107

0.2

90° to c axis
<5°

<0.2

(3+40) £0.1
(10 140) 0.5

2/2
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Er:YLF/Ho:YLE/Tm:YLF

T Y LR =T A N7 (Br:YLF) | AT AR =7 A7 (Ho:YLF) , YUY LR —7 AL 7 (Tm
YLF) 13, EEEHIRERR M, 2 L CHFERIC IR S T0d L — —my Fifi T,
FERREAZRIEITIERC, IR AR TRV DY £,

7 7Y — a6 (Moltechtt Z2#E)

BEER T AL —H— AT AN TONA:YLF (1053nm) 3
R 2ot N E S 27 A (Ho: YLF: 750nm., Er:YLF:850nm)
JRICIEE /2R N TAT 4 L —Y— 2T A (Er:YLF-1.73um)
AT — i B R ZE L —H— (Ce:YLF-0.29-0.32um)
BEOWREEFHL COESNES AT A
(Er:YLF-0.85um*1.73um) . (Ho:YLF-0.75m+0.98um) . (Tm:YLF-2.35um"*1.89um)
L —W—H AKX A AT A (Ho:YLF-3.9um)

Spectral Specifications — Fr: YL/ Ho:YLE/Tm: YL
Transmission band,um 0.1-7.5
Crystal symmetry tetragonal
Mohs hardness 4-5
Density,g/cm3  3.95
Refractive indexes 1n,=1.448 ny=1.47
Thermal conductivity, Weem-1-° K-1  0.06
Thermooptical coefficient,at 1.06um 7 =4.3-106+° K-1,5=2.0-10"6:° K-1
Non-linear index ng,esu  0.6-10-13

Mechanical Specifications YL/ Ho:YLE/Tm: YL
Rod dimensions,mm dia.(3-10) £0.1, length (25-140) £0.2
Rod end face flatness  N=0.5 interf.band, /IN=0.5 interf.band
Parallelism of rod end faces,arc.sec 15
End faces perpendicularity,arc.sec 5
Barrel finish,um 1.5
- End faces coating AR/AR coating at 1.05um
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Specifications  YAG
Crystal structure cubic
Transmission range,nm  250—5000
Density,g/cm3 4.5
Mohs hardness ~8.5
Specific heat,Wes*g=1-° K-1 0.59
Thermal conductivity, Wem~1 0.14
Thermal expansion coefficient 6.9-1076+° K-1
at 0.8um 1.8245
at 1.0um 1.8197
at 1.4um 1.8121
Thermal shock resistance,Wem~=1 790
Thermooptical coefficient (dn/dt) ,at 633nm  7.3+1076-° K-1
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Yb:YAG
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Specifications

Chemical formula

Crystal structure

Yb dopant concentration,%
Lattice constant, A

Pump wavelength,nm
Density,g/cm3

Thermal expansion coefficient
Laser wavelength,nm

Loss coefficient at 1064nm,cm~!
Refractive index

Thermal conductivity at 25°C,W+cm1+"K-1
Mohs hardness

Absorption band about pump wavelength,nm

Yb:YAG
Yb3:Y3Al5012
cubic

10

12.01

940

4.56
7.8-1076-"K-1,<111>,0-250C
1030

0.003

1.82

0.14

8.5

10
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Specifications  ZnGel
Transperency range 0.75—12um
Point Group 42m
Density,g/cm3  4.12
Optical damage threshold,MW/cm2 60 (at 10.6um, 150ns)
Non-linear coefficient,pm/V  d3=68.9 (at 10.6um); d3g=75(at 9.6um)
Mohs hardness 5.5
max.size of element 15X 15X 15mm3
Refractive index at 2um ny=3.1490 ne=3.1889
Refractive index at 4um ny=3.1223 ne=3.1608
Refractive index at 6um ny=3.1101 ne=3.1480
Refractive index at 8um ny=3.0961 ne=3.1350
Refractive index at 10um n,=3.0788 ne=3.1183
Refractive index at 12um 1n,=3.0552 ne=3.0949
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