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BREWSTER WINDOWS

THIN FILM LASER POLARIZERS (56° Angle of Incidence)

Polarizing 
Optics

D

Brewster
angle

T

Specifications
Material BK7, UV FS

Surface quality 20 – 10 scratch & dig (MIL-PRF-13830B)

Wavefront distortion λ/10 @ 633 nm

Clear aperture 90% of diameter

Parallelism < 10 arcsec

Axis tolerance +0.00 / -0.12 mm 

Thickness tolerance ±0.2 mm 

Minor axis D, 
mm

Thickness T, 
mm

BK7 UV FS

Catalogue 
number

Price, 
EUR

Catalogue 
number

Price, 
EUR

8.0 2.0 410-0082 55 410-1082 70

12.5 3.0 410-0123 65 410-1123 87

25.0 5.0 410-0255 75 410-1255 145

40.0 8.0 410-0408 99 410-1408 195

50.0 8.0 410-0508 130 410-1508 250

Brewster windows are intended for high energy laser beams intra cavity 

usage.

Features
 Transmit 100% p-polarization components

 Reflect 20% s-polarization components

Please contact us for other Brewster windows size or precision 

requirements.

Specifications
Material UV FS

Surface quality
20 – 10 scratch & dig 

(MIL-PRF-13830B)

Transmitted wavefront 
distortion

λ/10 @ 633 nm

Parallelism <30 arcsec

Clear aperture >90%

Angle of incidence (AOI) 56°

Angle of incidence 
tolerance

± 2°

Diameter tolerance +0.0 / -0.12 mm

Thickness tolerance ±0.2 mm

Transmission efficiency Tp > 95%

Extinction ratio Tp/Ts >200:1

Laser damage threshold
10 J/cm2 10 nsec pulse 

at 1064 nm typical

T

D

Brewster
angle

s-pol

p-pol

Thin Film Polarizers are designed for use in 

the most demanding lasers. Due to a high 

laser damage threshold reaching 10 J/cm² @ 

1064 nm 8 ns, they are used as an alternative 

to Glan laser polarizing prisms or cube 

polarizing beamsplitters.

Typical applications are intracavity  

Q-switch hold-off polarizers or extracavity 

attenuators for Nd:YAG lasers.

Thin Film Polarizers can be used at an > 40° 

angle of incidence, but polarization is most 

efficient and appears in a broad wave length 

range at 56° AOI (Brewster angle). Typical 

polarization ratio TP/TS  is 200:1.

420-1126E.

Transmission @ 800 nm, Rs/Tp > 99.5/95.0 %
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Features
 Provide the achievement of strictly linear  

polarization of laser radiaton

 Utilise the polarization wich occurs on 
reflection from a plane surface

Standard size is up to Ø50 mm (2”), while 

max. available dimensions are 100×200 mm. 

For optimal transmission a Thin Film Polarizer 

should be mounted in an appropriate holder 

for angular adjustment.
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Housing accessories
Adapters for Polarizer
at 56° 840-0117, 840-0118
Find more at EksmaOptics.com

Variable Attenuators for
Linearly Polarized Laser
Beam 990-0070, -0071
See page 5.10

UV FS ROUND THIN FILM LASER POLARIZERS UV FS RECTANGULAR THIN FILM LASER POLARIZERS

Rs / Tp > 99.5 / 95.0%. Extinction ratio for transmitted light Tp/Ts >200:1

Wavelength,
nm

Diameter D,
mm

Thickness T,
mm

Catalogue
number

Price,
EUR

266 12.7 3.0 420-1110E 207
343 12.7 3.0 420-1112E 189
355 12.7 3.0 420-1122E 189
400 12.7 3.0 420-1123E 151
515 12.7 3.0 420-1114E 151
532 12.7 3.0 420-1124E 151
800 12.7 3.0 420-1126E 151

780 – 820 12.7 3.0 420-1136E 225
1030 12.7 3.0 420-1118E 167

1010 – 1050 12.7 3.0 420-1138E 225
1064 12.7 3.0 420-1128E 167
257 25.4 3.0 420-1237E 255
266 25.4 3.0 420-1240E 230
343 25.4 3.0 420-1242E 209
355 25.4 3.0 420-1252E 209

390 – 410 25.4 3.0 420-1253B 266
400 25.4 3.0 420-1253E 177
515 25.4 3.0 420-1244E 177
532 25.4 3.0 420-1254E 177
800 25.4 3.0 420-1256E 177

780 – 820 25.4 3.0 420-1266E 266
1030 25.4 3.0 420-1248E 207

1010 – 1050 25.4 3.0 420-1268E 266
1064 25.4 3.0 420-1258E 207

1530 – 1570 25.4 3.0 420-1269E 299
257 50.8 6.0 420-1507E 430
266 50.8 6.0 420-1510E 412
343 50.8 6.0 420-1512E 374
355 50.8 6.0 420-1502E 374

390 – 410 50.8 6.0 420-1503B 465
400 50.8 6.0 420-1503E 339
515 50.8 6.0 420-1514E 339
532 50.8 6.0 420-1504E 339
800 50.8 6.0 420-1506E 351

780 – 820 50.8 6.0 420-1526E 465
1030 50.8 6.0 420-1518E 362

1010 – 1050 50.8 6.0 420-1528E 465
1064 50.8 6.0 420-1508E 362

Rs / Tp > 99.5 / 95.0%. Extinction ratio for transmitted light Tp/Ts >200:1

Wavelength,
nm

Rectangular dimensions Thickness
T, mm

Catalogue
number

Price,
EURLength, mm Width, mm

266 28.6 14.3 3.0 420-1270 322
343 28.6 14.3 3.0 420-1272 293
355 28.6 14.3 3.0 420-1282 293

390 – 410 35.0 20.0 3.0 240-1383B 416
400 28.6 14.3 3.0 420-1283 247
515 28.6 14.3 3.0 420-1274 247
532 28.6 14.3 3.0 420-1284 247
800 28.6 14.3 3.0 420-1286 247

780 – 820 28.6 14.3 3.0 420-1296 362
1030 28.6 14.3 3.0 420-1278 259

1010 – 1050 28.6 14.3 3.0 420-1298 362
1064 28.6 14.3 3.0 420-1288 259
257 35.0 20.0 3.0 420-1357 385
266 35.0 20.0 3.0 420-1370 370
343 35.0 20.0 3.0 420-1372 337
355 35.0 20.0 3.0 420-1382 337
400 35.0 20.0 3.0 420-1383 284
515 35.0 20.0 3.0 420-1374 284
532 35.0 20.0 3.0 420-1384 284
800 35.0 20.0 3.0 420-1386 284

780 – 820 35.0 20.0 3.0 420-1396 416
1030 35.0 20.0 3.0 420-1378 298

1010 – 1050 35.0 20.0 3.0 420-1398 416
1064 35.0 20.0 3.0 420-1388 298

1530 – 1570 35.0 20.0 3.0 420-1399 449
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420-1244HT.
High Transmission @ 515 nm,

Rs/Tp > 99.5/99.0%

420-1248HT.
High Transmission @ 1030 nm,

Rs/Tp > 99.5/99.0%

420-1258HT.
High Transmission @ 1064 nm,

Rs/Tp > 99.5/99.0%.

420-1252HT.
High Transmission @ 355 nm,

Rs/Tp > 99.5/99.0%

54 55 5856 57
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420-1254UHT.
Ultra High Transmission @ 532 nm,

Ts<0.2%, Rp<0.2%, AOI = 56°

420-1258UHT.
Ultra High Transmission @ 1064 nm,

Ts<0.2%, Rp<0.2%, AOI = 56°

Related Products
Glan Laser Polarizing Prims
See page 1.59

Wollaston Prisms
See page 1.61

Round Polarizers. Material – UV FS. Rs / Tp > 99.5 / 99.0%. Extinction ratio for transmitted light Tp/Ts >200:1

Wavelength, nm Diameter D, mm Thickness T, mm Catalogue number Price, EUR

343 25.4 3 420-1242HT 273

355 25.4 3 420-1252HT 273

515 25.4 3 420-1244HT 230

532 25.4 3 420-1254HT 230

800 25.4 3 420-1256HT 230

1030 25.4 3 420-1248HT 269

1064 25.4 3 420-1258HT 269

HIGH TRANSMISSION THIN FILM POLARIZERS

ULTRA HIGH TRANSMISSION THIN FILM POLARIZERS

Round Polarizers. Material – UV FS. Ts < 0.2%, Rp < 0.2%. Extinction ratio for transmitted light Tp/Ts >500:1

Wavelength, nm Diameter D, mm Thickness T, mm Catalogue number Price, EUR

532 25.4 3 420-1254UHT 299

800 25.4 3 420-1256UHT 299

1030 25.4 3 420-1248UHT 350

1064 25.4 3 420-1258UHT 350

Rectangular Polarizers.
Material – UV FS. Rs / Tp > 99.5 / 99.0%. Extinction ratio for transmitted light Tp/Ts >200:1

Wavelength, nm
Rectangular dimensions Thickness T,

mm
Catalogue number

Price,
EURLength, mm Width, mm

1030 28.6 14.3 3 420-1278HT 311

1064 28.6 14.3 3 420-1288HT 311
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Housing accessories
Adapters
for Polarizer at 56°
840-0117, 840-0118
Find more at
EksmaOptics.com

Variable Attenuators
for Linearly Polarized
Laser Beam
990-0070, -0071
See page 5.10

Rectangular Polarizers.
Material – UV FS. Tp > 98%, Ts < 0.1%. Extinction ratio for transmitted light Tp/Ts >1000:1

Wavelength, nm
Rectangular dimensions

Thickness T, mm
Catalogue

number
Price, EUR

Length, mm Width, mm

532 20 15 6 420-1484HE 178

532 30 20 6 420-1584HE 242

1030 20 15 6 420-1478HE 190

1030 30 20 6 420-1578HE 253

1064 20 15 6 420-1488HE 190

1064 30 20 6 420-1588HE 253

THIN FILM POLARIZERS WITH HIGH EXTINCTION RATIO

Round Polarizers. Material – UV FS. Tp > 98%, Ts < 0.1%. Extinction ratio for transmitted light Tp/Ts >1000:1

Wavelength, nm Diameter D, mm Thickness T, mm Catalogue number Price, EUR

343 25.4 3 420-1242HE 251

355 25.4 3 420-1252HE 251

515 25.4 3 420-1244HE 213

532 25.4 3 420-1254HE 213

780 – 820 25.4 3 420-1266HE 316

800 25.4 3 420-1256HE 213

1030 25.4 3 420-1248HE 248

1064 25.4 3 420-1258HE 248

1030 1050 1060 10801040 1070 1090 1100
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420-1258HE.
Tp > 98%, Ts < 0.1%

Rectangular Polarizers. Material – UV FS. Rs / Tp > 99.5 / 95.0%. Extinction ratio for transmitted light Tp/Ts >200:1

Operating wavelength
region, nm

Centre wavelength,
nm

Rectangular dimensions
Thickness T, mm Catalogue number Price, EUR

Length, mm Width, mm

750 – 850 800 60.0 20.0 4.0 420-1696BBi70 500

980 – 1080 1030 60.0 20.0 4.0 420-1698BBi70 500

Broadband thin film polarizers separate the s- and p-polarization
components in broad region at 70° angle of incidence (AOI). These
polarizers are designed to be used in high energy laser systems,
typically as extracavity attenuators for femtosecond lasers. Polarizers are
made form UV fused silica and feature a high laser damage threshold –
up to 50 mJ/cm2.

T

D

70°

s-pol

p-pol

Specifications
Substrate material UV FS

Surface quality 20 – 10 scratch & dig (MIL-PRF-13830B)

Transmitted wavefront distortion λ/10 @ 633 nm

Clear aperture >90% of diameter

Angle of incidence (AOI) 70°

Angle of incidence tolerance ± 2°

Parallelism <30 arcsec

THIN FILM POLARIZERS (70° Angle of Incidence)
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THIN FILM POLARIZERS (45° Angle of Incidence)

These thin film polarizers separate or combine the s- and p-polarization
components at 45° angle of incidence. They are designed for use in high
energy lasers. Polarizers are made from UV FS and feature high laser
damage threshold reaching 10 J/cm2 at 1064 nm.

T

D

45°

s-pol

p-pol

Specifications
Substrate material UV FS

Surface quality 20 – 10 scratch & dig (MIL-PRF-13830B)

Clear aperture >90% of diameter

Angle of incidence (AOI) 45°

Angle of incidence tolerance ± 1°

Parallelism <30 arcsec

Round Polarizers.
Material – UV FS. Rs / Tp > 99.5 / 95.0%. Extinction ratio for transmitted light Tp/Ts >200:1

Wavelength, nm Diameter D, mm Thickness T, mm Catalogue number Price, EUR

343 25.4 3.0 420-1242i45 274

355 25.4 3.0 420-1252i45 274

515 25.4 3.0 420-1244i45 230

532 25.4 3.0 420-1254i45 230

1030 25.4 3.0 420-1248i45 259

1053 25.4 3.0 420-1238i45 259

1064 25.4 3.0 420-1258i45 259

343 50.8 6.0 420-1512i45 523

355 50.8 6.0 420-1502i45 523

515 50.8 6.0 420-1514i45 454

532 50.8 6.0 420-1504i45 454

1030 50.8 6.0 420-1518i45 506

1053 50.8 6.0 420-1538i45 506

1064 50.8 6.0 420-1508i45 506

THIN FILM POLARIZERS WITH HIGH EXTINCTION RATIO

STANDARD THIN FILM POLARIZERS

Round Polarizers.
Material – UV FS. Tp > 98%, Ts < 0.1%; Extinction ratio for transmitted light Tp/Ts: >1000:1

Wavelength, nm Diameter D, mm Thickness T, mm Catalogue number Price, EUR

343 25.4 3.0 420-1242i45HE 377

355 25.4 3.0 420-1252i45HE 377

515 25.4 3.0 420-1244i45HE 339

532 25.4 3.0 420-1254i45HE 339

800 25.4 3.0 420-1256i45HE 351

1030 25.4 3.0 420-1248i45HE 362

1053 25.4 3.0 420-1238i45HE 362

1064 25.4 3.0 420-1258i45HE 362

343 50.8 6.0 420-1512i45HE 736

355 50.8 6.0 420-1502i45HE 736

515 50.8 6.0 420-1514i45HE 638

532 50.8 6.0 420-1504i45HE 638

800 50.8 6.0 420-1506i45HE 679

1030 50.8 6.0 420-1518i45HE 713

1053 50.8 6.0 420-1538i45HE 713

1064 50.8 6.0 420-1508i45HE 713
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Typical transmission curve @ 1064 nm
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Wavelength
range, nm

Reflection
s-pol, %

Transmission
p-pol, %

Side a×a,
mm

Unmounted Mounted

Catalogue number Price, EUR Catalogue number Price, EUR

308 Rs>99 Tp>90 10 × 10 430-1105 280 430-1105-M2Ps 330

308 Rs>99 Tp>90 15 × 15 430-1155 340 430-1155-M2P 390

308 Rs>99 Tp>90 20 × 20 430-1205 380 430-1205-M2P 430

355 Rs>99 Tp>90 10 × 10 430-1107 270 430-1107-M2Ps 320

355 Rs>99 Tp>90 15 × 15 430-1157 330 430-1157-M2P 380

355 Rs>99 Tp>90 20 × 20 430-1207 380 430-1207-M2P 430

Please contact us if you need polarizing beamsplitters of other wavelengths, other sizes or other configurations.

Polarizing film is coated on the internal face of a cube beamsplitter.
Thin film polarizers utilize the polarization which occurs on reflection
deviated by 90º angle. Cube polarizing beamsplitters can be optimized
for a particular wavelength to give superior performance for laser
application can be optimised for a particular wavelength to give
superior performance for laser applications.

Specifications
Material BK7, UV FS

Surface quality 40 – 20 scratch & dig (MIL-PRF-13830B)

Surface flatness λ/4 @ 633 nm

Clear aperture 90% of the face size

Beam deviation <3 arcmin

Dimension tolerance ±0.3 mm

Laser damage threshold 0.3 J/cm2 10 ns pulses at 1064 nm

Housing
accessories
for unmounted cube
polarizing beamsplitters

Prism Holders
840-0161
Find more at
EksmaOptics.com

Features
Durable and convenient

Optimised for popular laser wavelengths

Please contact us for polarizing cubes
with an extinction ratio of up to Tp/Ts>500:1

The four outer faces are all anti-reflection coated.

BK7 GLASS,
Tp/Ts >200:1

Wavelength
range, nm

Reflection
s-pol, %

Transmission
p-pol, %

Side a×a,
mm

Unmounted Mounted

Catalogue number Price, EUR Catalogue number Price, EUR

532 Rs>99.5 Tp>95 10 × 10 430-0101 135 430-0101-M2Ps 185

532 Rs>99.5 Tp>95 15 × 15 430-0151 165 430-0151-M2P 215

532 Rs>99.5 Tp>95 20 × 20 430-0201 185 430-0201-M2P 235

532 Rs>99.5 Tp>95 25 × 25 430-0251 215 430-0251-M2P 265

633 Rs>99.5 Tp>95 10 × 10 430-0104 135 430-0104-M2Ps 185

633 Rs>99.5 Tp>95 15 × 15 430-0154 165 430-0154-M2P 215

633 Rs>99.5 Tp>95 20 × 20 430-0204 185 430-0204-M2P 235

633 Rs>99.5 Tp>95 25 × 25 430-0254 215 430-0254-M2P 265

780 Rs>99.5 Tp>95 10 × 10 430-0102 135 430-0102-M2Ps 185

780 Rs>99.5 Tp>95 15 × 15 430-0152 165 430-0152-M2P 215

780 Rs>99.5 Tp>95 20 × 20 430-0202 185 430-0202-M2P 235

780 Rs>99.5 Tp>95 25 × 25 430-0252 215 430-0252-M2P 265

1064 Rs>99.5 Tp>95 10 × 10 430-0103 135 430-0103-M2Ps 185

1064 Rs>99.5 Tp>95 15 × 15 430-0153 165 430-0153-M2P 215

1064 Rs>99.5 Tp>95 20 × 20 430-0203 185 430-0203-M2P 235

1064 Rs>99.5 Tp>95 25 × 25 430-0253 215 430-0253-M2P 265

UV FS,
Tp/Ts >100:1

CUBE POLARIZING BEAMSPLITTERS
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HIGH ENERGY POLARIZING CUBE BEAMSPLITTERS

a

a

a

p-pol

s-pol

Housing accessories
for unmounted cube polarizing
beamsplitters

Prism Holders 840-0161
Find more at EksmaOptics.com

Specifications

Material
UV FS (laser line)

N-SF2 (broadband)
N-SF15 (dual wavelength)

Size tolerance ±0.2mm

Extinction ratio >1:500

Surface quality 20 – 10 scratch & dig (MIL-PRF-13830B)

Wavefront distortion λ/10 at 633 nm

Beam deviation <3 arcmin

Clear aperture >85% of size

Reflection s-polarization >99.5%

Transmission p-polarization
>97% for laser line

>90% for broadband

Operating
wavelength,

nm
Material

Laser Damage
threshold,

10 ns, 10 Hz

Side a × a,
mm

Unmounted Mounted

Catalogue
number

Price,
EUR

Catalogue
number

Price,
EUR

343 UV FS >3 J/cm2 at 343 nm 12.7 × 12.7 435-1128 375 435-1128-M2Ps 425

355 UV FS >3 J/cm2 at 355 nm 12.7 × 12.7 435-1127 375 435-1127-M2Ps 425

515 UV FS >6 J/cm2 at 515 nm 12.7 × 12.7 435-1128 350 435-1128-M2Ps 400

532 UV FS >6 J/cm2 at 532 nm 12.7 × 12.7 435-1121 350 435-1121-M2Ps 400

800 UV FS >8 J/cm2 at 800 nm 12.7 × 12.7 435-1122 350 435-1122-M2Ps 400

800 UV FS >8 J/cm2 at 800 nm 25.4 × 25.4 435-1222 450 435-1222-M2P 500

1030 UV FS >15 J/cm2 at 1030 nm 12.7 × 12.7 435-1124 350 435-1124-M2Ps 400

515 + 1030 N-SF15 >10 J/cm2 at 1030 nm 25.4 × 25.4 435-1224D 550 435-1224D-M2P 600

1064 UV FS >15 J/cm2 at 1064 nm 12.7 × 12.7 435-1123 350 435-1123-M2Ps 400

420 – 680 N-SF2 >1 J/cm2 at 532 nm 12.7 × 12.7 436-1121 375 436-1121-M2Ps 425

700 – 1080 N-SF2 >2 J/cm2 at 1064 nm 12.7 × 12.7 436-1123 375 436-1123-M2Ps 425

Features
Optically contacted for high power
applications

Typical damage threshold:
>15 J/cm2, 10 ns, 10 Hz at 1064 nm

Precision surface quality

High extinction ratio

The four outer faces are all
anti-reflection coated.

Example of M2P mount for Cube Polarizing
Beamsplitters of 20×20 mm standard
dimensions.

Example of M2Ps mount for Cube Polarizing
Beamsplitters of 10×10 mm dimensions.
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Drawings of M2P and M2Ps for prisms of other dimensions are available on request.

M2P mount can be used with 840-0180, 840-0195.

M2Ps mount can be used with 840-0180.

Mounting
Adjustable Polarizer Holder of
Side Driver 840-0195

M2P Mount

Cube Polarizing
Beamsplitters

Standard Rod
820-0020-20

Solid Base Height
Extender 820-0210

Rod Holders
820-0050-02

Polarizer Holders
840-0180-A1

M2Ps Mount

Cube Polarizing
Beamsplitters

Standard Rod
820-0010-02

Solid Base Height
Extenders 820-0210

Mounting Suggestion
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Glan laser polarizers are manufactured from the finest optical grade
natural calcite or α-BBO. They are useful in applications requiring a high
degree of polarization purity, high total transmission and low, medium
or high power requirements.

Specifications
Material Natural calcite

Surface quality 40 – 20 scratch & dig (MIL-PRF-13830B)

Wavefront distortion λ/4 at 633 nm

Beam deviation <3 arcmin

Wavelength range 350 – 2100 nm

Extinction ratio 1 : 100 000

Laser damage threshold >5 J/cm2, 10 ns pulses, 1064 nm

NATURAL CALCITE GLAN LASER PRISMS

Standard dimensions
A × B, mm

Unmounted Mounted

Catalogue
number

Price, EUR
Catalogue

number
Price,
EUR

10 × 10 440-2010 570 440-2010-M2Ps 630

12 × 12 440-2012 690 440-2012-M2Ps 750

14 × 14 440-2014 948 440-2014-M2Ps 1008

20 × 20 440-2020 2280 440-2020-M2P 2340

Features
Transmit a linearly polarized extraordinary beam
without deviation from its initial direction

Reflect an ordinary ray out of the prism into either the
black glass or the escape port

Air-spaced prisms

Available with two, one or no escape ports in mounts
for extra power capacity

We also provide Glan Thompson, Beamsplitting Thompson prisms,
Beam Displacers, Laser Polarizing Beamsplitters, etc.

Please contact us for more information.

Example of M2P mount for Cube Polarizing
Beamsplitters of 20×20 mm standard
dimensions.

Example of M2Ps mount for Cube Polarizing
Beamsplitters of 10×10 mm dimensions.
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5
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Drawings of M2P and M2Ps for prisms of other dimensions are available on request.

M2P mount can be used with 840-0180, 840-0195.

M2Ps mount can be used with 840-0180.

Adjustable Polarizer Holder of
Side Driver 840-0195

M2P Mount

Cube Polarizing
Beamsplitters

Standard Rod
820-0020-20

Solid Base Height
Extender 820-0210

Rod Holders
820-0050-02

Polarizer Holders
840-0180-A1

M2Ps Mount

Cube Polarizing
Beamsplitters

Standard Rod
820-0010-02

Solid Base Height
Extenders 820-0210

GLAN LASER POLARIZING PRISMS

MountingMounting Suggestion
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Solid Base Height
Extenders 820-0210

Standard Rod
820-0010-04

Polarizer Holders
840-0180-A1

441-2110-M2Pd

Polarizer Holders 840-0180-A1 for prisms with
outer diameter of 25.4 mm and 840-0180-A2
for prisms with outer diameter of 30 mm.

α-BBO GLAN LASER PRISMS

Specifications
Material α-BBO

Transmittance wavelength range 200–3500 nm

Extinction ratio 1 : 100 000

Surface quality 20 – 10 scratch & dig (MIL-PRF-13830B)

Wavefront distortion λ/4 at 633 nm

Beam deviation <3 arcmin

Angular field >6 deg

Coating Single layer MgF2

Mount Black anodized aluminium

Housing accessories
Polarizer Holders 840-0180
Find more at EksmaOptics.com

Operating wavelength
range, nm

Clear aperture
CA, mm

Outer
mount OD, mm

Mounted, without adapter Mounted, with adapter

Catalogue number Price, EUR Catalogue number Price, EUR

200–270 Ø8 Ø25.4 441-2108 612 441-2108-M2Pd 672

200–270 Ø10 Ø25.4 441-2110 714 441-2110-M2Pd 774

200–270 Ø15 Ø30 441-2115 1014 441-2115-M2PD 1074

260–300 Ø8 Ø25.4 441-2208 588 441-2208-M2Pd 648

260–300 Ø10 Ø25.4 441-2210 696 441-2210-M2Pd 756

260–300 Ø15 Ø30 441-2215 996 441-2215-M2PD 1056

300–400 Ø8 Ø25.4 441-2308 588 441-2308-M2Pd 648

300–400 Ø10 Ø25.4 441-2310 696 441-2310-M2Pd 756

300–400 Ø15 Ø30 441-2315 996 441-2315-M2PD 1056

Example of M2Pd mount
with adapter for α-BBO
Glan Laser Prisms with
outer diameter mount of
25.4 mm.

MountingMounting Suggestion
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Wollaston prism polarizers consist of two
equal calcite prisms. Both output beams are
almost equaly deviated. Angular separation of
output beams depends on wavelength. The
use of highest grade calcite provides useful
transmission covering the 300–2200 nm
range.

Specifications
Material Natural calcite

Surface quality
40 – 20 scratch & dig

(MIL-PRF-13830B)

Wavefront distortion λ/4 at 633 nm

Wavelength range 300–2200 nm

Extinction ratio 1 : 100 000

Separation angle 10 or 20 deg

Dimension tolerance ±0.25 mm

Side a × a, mm Outer mount Ø, mm Catalogue number Price, EUR

8 × 8 25.4 455-2108 659

10 × 10 25.4 455-2110 839

15 × 15 30.0 455-2115 1140

Rochon polarizer is made of two α-BBO
prisms cemented together. The first prism, cut
parallel to the optic axis, receives the light;
the second, with the optic axis at right angles,
transmits the ordinary ray without deviation
but the extraordinary ray is deflected. A
Rochon prism can be used to produce plane-
polarized light and it can also be used with
ultraviolet light. Any separation angle can
be designed for specific wavelength upon
request.

Specifications
Material α-BBO

Wavelength range 200–3500 nm

Extinction ratio 1 : 100 000

Surface quality
20 – 10 scratch & dig

(MIL-PRF-13830B)

Wavefront distortion λ/4 at 633 nm

Beam deviation <3 arcmin

Separation angle
8–14 deg

(8 deg @ 1064 nm)

Clear aperture 90%

Coating Single layer MgF2

Mount Black anodized aluminium

Standard dimensions
A × B, mm

Beam separation
φ, deg

Unmounted Mounted

Catalogue
number

Price, EUR Catalogue number
Price,
EUR

10 × 10 10 450-2101 514 450-2101-M2Ps 574

12 × 12 10 450-2121 620 450-2121-M2Ps 680

14 × 14 10 450-2141 654 450-2141-M2P 714

10 × 10 20 450-2102 562 450-2102-M2Ps 622

12 × 12 20 450-2122 666 450-2122-M2Ps 726

14 × 14 20 450-2142 698 450-2142-M2P 758

Other sizes, better quality, different spectral ranges or AR coatings are available on request.

Features
Split a beam into two orthogonaly
polarized divergent beams

Made from the finest optical grade natural
calcite

Prisms mounted in black aluminium mounts
M2P or M2Ps are available.

For mount's drawing and mounting suggestion,
see page 1.59.

WOLLASTON PRISMS

ROCHON POLARIZING PRISMS
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RETARDATION PLATES

ZERO ORDER OPTICALLY CONTACTED WAVEPLATES

Specifications
Material Single crystal quartz

Optical axis normal to facet on circumference of retarder

Nominal thickness of waveplate 1.5–2.5 mm

Wavefront distortion λ/10 @ 633 nm

Surface quality 20 – 10 scratch & dig (MIL-PRF-13830B)

Retardation tolerance <λ/300 over wavelength range

Parallelism < 10 arcsec

AR coating R < 0.4%

Laser damage threshold > 0.5 J/cm2, 10 nsec pulse, 1064 nm typical

They rotate the direction of polarization (λ/2) or convert linear into
circular polarization or vice versa (λ/4).

These are formed from two thin sections which are polished to
different thicknesses to have a retardation difference exactly equal
to the required. These component plates have orthogonal optic axis
directions, so that the roles of the ordinary and extraordinary rays are
interchanged in passing from one plate to the other. Retardation error
versus wavelength is reduced, therefore they are suitable for fs lasers or
laser diode applications.

Ø12.7 mm waveplates. Clear aperture Ø11 mm, unmounted

Wavelength,
nm

Retardation λ/2 Retardation λ/4

Catalogue number Price, EUR Catalogue number Price, EUR

1550 460-4201D12 165 460-4401D12 165

1064 460-4205D12 165 460-4405D12 165

1030 460-4208D12 165 460-4408D12 165

852 460-4213D12 165 460-4413D12 165

800 460-4215D12 165 460-4415D12 165

780 460-4220D12 165 460-4420D12 165

633 460-4225D12 165 460-4425D12 165

532 460-4230D12 165 460-4430D12 165

515 460-4232D12 165 460-4432D12 165

488 460-4233D12 165 460-4433D12 165

400 460-4235D12 165 460-4435D12 165

355 460-4240D12 175 460-4440D12 175

343 460-4241D12 175 460-4441D12 175

266 460-4245D12 185 460-4445D12 185

257 460-4246D12 185 460-4446D12 185

Please contact us for other wavelength, size or precision requirements.

Housing accessories

Adjustable Polarizer Holder
of Side Drive 840-0195
Find more at EksmaOptics.com

Polarizer Holders 840-0180
Find more at EksmaOptics.com

Most of the Retardation
Plates are available for fast
off-the-shelf delivery.
Check the availability at
www.eksmaoptics.com

Features
Made from high quality optical grade crystalline quartz

Quarter wave and half wave retardation versions available

Multiple-order, low-order or zero-order plates

Suitable for high and low power laser applications

Features
Easily aligned

Temperature insensitive

Moderately insensitive to wavelength
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Ø20 mm waveplates. Clear aperture Ø17 mm, mounted into Ø25.4 mm ring holder

Wavelength,
nm

Retardation λ/2 Retardation λ/4

Catalogue number Price, EUR Catalogue number Price, EUR

1550 460-4201 245 460-4401 245

1064 460-4205 245 460-4405 245

1053 460-4206 245 460-4406 245

1030 460-4208 245 460-4408 245

950 460-4210 245 460-4410 245

852 460-4213 245 460-4413 245

800 460-4215 245 460-4415 245

780 460-4220 245 460-4420 245

770 460-4221 245 460-4421 245

633 460-4225 245 460-4425 245

589 460-4228 245 460-4428 245

532 460-4230 245 460-4430 245

527 460-4231 245 460-4431 245

515 460-4232 245 460-4432 245

488 460-4233 245 460-4433 245

400 460-4235 245 460-4435 245

355 460-4240 270 460-4440 270

343 460-4241 270 460-4441 270

266 460-4245 280 460-4445 280

257 460-4246 280 460-4446 280

244 460-4248 280 460-4448 280

Please contact us for other wavelength, size or precision requirements.

Specifications
Material Single crystal quartz

Optical axis Normal to facet on circumference of retarder

Wavefront distortion λ/10 @ 633 nm

Surface quality 20 – 10 scratch & dig (MIL-PRF-13830B)

Retardation tolerance <λ/300 over wavelength range

Parallelism < 10 arcsec

AR coating R < 0.5%

Laser damage threshold 10 J/cm2, 10 nsec pulse, 1064 nm

Ø20 mm waveplates. Clear aperture Ø17 mm, mounted into Ø25.4 mm ring holder.

Center
wavelength, nm

Retardation λ/2 Retardation λ/4

Catalogue nr. Price, EUR Catalogue nr. Price, EUR

1550 464-4201 310 464-4404 310

1064 464-4205 310 464-4405 310

1030 464-4208 310 464-4408 310

800 464-4215 310 464-4415 310

780 464-4220 310 464-4420 310

532 464-4230 310 464-4430 310

515 464-4232 310 464-4432 310

400 464-4235 310 464-4435 310

355 464-4240 335 464-4440 335

343 464-4241 335 464-4441 335

266 464-4245 345 464-4445 345

257 464-4246 345 464-4446 345

Ø20 mm waveplates. Clear aperture Ø40 mm, mounted into Ø50.8 mm ring holder.

Center
wavelength, nm

Retardation λ/2 Retardation λ/4

Catalogue nr. Price, EUR Catalogue nr. Price, EUR

800 464-4215D50 950 464-4415D50 950

Most of the Retardation
Plates are available for fast
off-the-shelf delivery.
Check the availability at
www.eksmaoptics.com

Features
For high power laser application

Housing accessories
Polarizer Holders 840-0180
Find more at EksmaOptics.com

ZERO ORDER AIR-SPACED WAVEPLATES
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Achromatic waveplates are made from
two different materials: crystal quartz and
magnesium fluoride with highly efficient
broadband antireflection coatings in an air
spaced design.

Retardation tolerance of our achromatic
waveplates is better than λ/100 over the
entire wavelength range. The flat response of
these waveplates is ideal for use with tunable
lasers,multiple laser-line systems and other
broad spectrum sources.

Our achromatic waveplates are available for
four wavelength ranges: VIS (450 – 680 nm),
NIR (700 – 1000 nm), 950 – 1300 nm,
1200 – 1650 nm. The waveplates are provided
in a black anodized aluminum housing.

Specifications
Material Single crystal quartz and MgF2

Clear aperture Ø12.7 mm

Ring mount outer diameter 25.4 +0.0 / -0.12 mm

Ring mount thickness 8.0 ± 0.2 mm

Retardation tolerance <λ/100 over wavelength range

Surface quality 40 – 20 scratch & dig (MIL-PRF-13830B)

Wavefront distortion <λ/8 @ 632 nm

Parallelism < 1 arcmin

AR coating R < 0.8%

Laser damage threshold >3 J/cm2 , 10 nsec, 1064 nm typical

Operating wavelength,
nm

Retardation λ/2 Retardation λ/4

Catalogue nr. Price, EUR Catalogue nr. Price, EUR

450 – 680 467-4205 480 467-4405 480

700 – 1000 467-4210 480 467-4410 480

950 – 1300 467-4215 480 467-4415 480

1200 – 1650 467-4220 480 467-4420 480

450 500 540 590 630 680
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λ/4 @ 450-680 nm λ/2 @ 450-680 nm

450 500 540 590 630 680
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RETARDATION CURVE SAMPLES

λ/4 @ 700-1000 nm

λ/4 @ 950-1300 nm

λ/4 @ 1200-1650 nmλ/2 @ 700-1000 nm

λ/2 @ 950-1300 nm λ/2 @ 1200-1650 nm

700 760 820 880 940 1000
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Housing accessories
High Precision Rotation
Polarizer, Waveplate
Mount 840-0186
Find more at EksmaOptics.com

ACHROMATIC AIR-SPACED WAVEPLATES
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When optical axis is turned by 45 degrees
to input polarization, the waveplate rotates
polarization of Ti:Sapphire laser fundamental
(800 nm) by 90 degrees and the polarization
of Ti:Sapphire second harmonic (400 nm)
remains the same.

400 500 600 700 800 900
Wavelength, nm
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20

0

Polarization purity of zero order dual waveplate.
λ/2@800 nm + λ/400 nm

Polarization purity of zero order dual waveplate.
λ/2@1030 nm + λ/515 nm

Description AR coated Catalogue number Price, EUR

Optically contacted; λ/2@800 nm + λ@400 nm 800+400 nm 465-4211 345

Optically contacted; λ/2@1030 nm + λ@515 nm 1030+515 nm 465-4212 345

Air-spaced; λ/2@800 nm + λ@400 nm 800+400 nm 466-4211 410

Air-spaced; λ/2@1030 nm + λ@515 nm 1030+515 nm 466-4212 410

Specifications
Material Single crystal quartz

Optical axis normal to facet on circumference of retarder

Clear aperture Ø17 mm

Ring mount outer diameter 25.4 +0.0 / -0.12 mm

Surface quality 20 – 10 scratch & dig (MIL-PRF-13830B)

Retardation tolerance <λ/100 over wavelength range

Wavefront distortion λ/10 @ 633 nm

Parallelism <10 arcsec

AR coating R<0.5%

Laser damage threshold:

Optically contacted (465-4211, 465-4212) >10 mJ/cm2, 50 fsec pulse, 800 nm typical

Air-spaced (466-4211, 466-4212) 100 mJ/cm2, 50 fsec pulse, 800 nm typical
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Specifications
Material Single crystal quartz

Optical axis normal to facet on circumference of retarder

Nominal thickness of waveplate 0.15–0.35 mm

Surface quality 20 – 10 scratch & dig (MIL-PRF-13830B)

Retardation tolerance <λ/300 over wavelength range

Wavefront distortion λ/10 @ 633 nm

Parallelism < 10 arcsec

AR coating R < 0.4%

Laser damage threshold 10 J/cm2, 10 nsec pulse, 1064 nm typical

Ø12.7 mm waveplates. Clear aperture Ø11 mm, unmounted

Wavelength,
nm

Retardation λ/2 Retardation λ/4

Catalogue number Price, EUR Catalogue number Price, EUR

1550 461-4201D12 105 461-4401D12 105
1064 461-4205D12 105 461-4405D12 105
1053 461-4206D12 105 461-4406D12 105
1030 461-4208D12 105 461-4408D12 105
800 461-4215D12 105 461-4415D12 105
780 461-4220D12 105 461-4420D12 105
633 461-4225D12 105 461-4425D12 105
532 461-4230D12 105 461-4430D12 105
515 461-4232D12 105 461-4432D12 105
355 461-4240D12 115 461-4440D12 115

Please contact us for other wavelength, size or precision requirements.

Housing accessories
Polarizer Holders 840-0180
Find more at EksmaOptics.com

Features
Thinner than multiple order

Less than 8 order

Less temperature and wavelength
dependent than multiple order

ZERO ORDER DUAL WAVELENGTH WAVEPLATES

LOW ORDER WAVEPLATES
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Ø20 mm waveplates. Clear aperture Ø17 mm, mounted into Ø25.4 mm ring holder

Wavelength,
nm

Retardation λ/2 Retardation λ/4

Catalogue number Price, EUR Catalogue number Price, EUR

1550 461-4201 160 461-4401 160

1064 461-4205 160 461-4405 160

1053 461-4206 160 461-4406 160

1030 461-4208 160 461-4408 160

950 461-4210 160 461-4410 160

852 461-4213 160 461-4413 160

800 461-4215 160 461-4415 160

780 461-4220 160 461-4420 160

770 461-4221 160 461-4421 160

633 461-4225 160 461-4425 160

589 461-4228 160 461-4428 160

532 461-4230 160 461-4430 160

527 461-4231 160 461-4431 160

515 461-4232 160 461-4432 160

488 461-4233 160 461-4433 160

400 461-4235 160 461-4435 160

355 461-4240 192 461-4440 192

343 461-4241 192 461-4441 192

Please contact us for other wavelength, size or precision requirements.

Specifications
Material Single crystal quartz

Optical axis normal to facet on circumference of retarder

Nominal thickness of waveplate 1–1.5 mm

Surface quality 20 – 10 scratch & dig (MIL-PRF-13830B)

Retardation tolerance <λ/300 over wavelength range

Wavefront distortion λ/10 @ 633 nm

Parallelism < 10 arcsec

AR coating R < 0.4%

Laser damage threshold 10 J/cm2, 10 nsec pulse, 1064 nm typical

Their retardation is only slightly more
temperature dependent compared with the
zero order ones.

λλ
42

45°

Ø12.7 mm waveplates. Clear aperture Ø11 mm, unmounted

Wavelength, nm
Retardation λ/2 Retardation λ/4

Catalogue number Price, EUR Catalogue number Price, EUR

1550 462-4201D12 90 462-4401D12 90

1064 462-4205D12 90 462-4405D12 90

1053 462-4206D12 90 462-4406D12 90

1030 462-4208D12 90 462-4408D12 90

800 462-4215D12 90 462-4415D12 90

780 462-4220D12 90 462-4420D12 90

633 462-4225D12 90 462-4425D12 90

532 462-4230D12 90 462-4430D12 90

515 462-4232D12 90 462-4432D12 90

355 462-4240D12 95 462-4440D12 95

Please contact us for other wavelength, size or precision requirements.

Features
Made from a single crystalline plate

Polished to 1–1.5 mm thickness

MULTIPLE ORDER WAVEPLATES
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Housing accessories
High Precision
Rotation Polarizer,
Waveplate Mount
840-0186
Find more at
EksmaOptics.com

Polarizer Holders 840-0180
Find more at
EksmaOptics.com

Housing accessories
High Precision
Rotation Polarizer,
Waveplate Mount
840-0186
Find more at
EksmaOptics.com

Polarizer Holders
840-0180
Find more at
EksmaOptics.com

Ø20 mm waveplates. Clear aperture Ø17 mm, mounted into Ø25.4 mm ring holder

Wavelength, nm
Retardation λ/2 Retardation λ/4

Catalogue number Price, EUR Catalogue number Price, EUR

1550 462-4201 138 462-4401 138

1064 462-4205 138 462-4405 138

1053 462-4206 138 462-4406 138

1030 462-4208 138 462-4408 138

950 462-4210 138 462-4410 138

852 462-4213 138 462-4413 138

800 462-4215 138 462-4415 138

780 462-4220 138 462-4420 138

770 462-4221 138 462-4421 138

633 462-4225 138 462-4425 138

589 462-4228 138 462-4428 138

532 462-4230 138 462-4430 138

527 462-4231 138 462-4431 138

515 462-4232 138 462-4432 138

448 462-4233 138 462-4433 138

400 462-4235 138 462-4435 138

355 462-4240 143 462-4440 143

343 462-4241 143 462-4441 143

266 462-4245 153 462-4445 153

257 462-4246 153 462-4446 153

Please contact us for other wavelength, size or precision requirements.

Specifications
Material Single crystal quartz

Optical axis normal to facet on circumference of retarder

Wavefront distortion λ/10 @ 633 nm

Clear aperture Ø17 mm

Ring mount outer diameter 25.4 +0.0 / -0.12 mm

Surface quality 20 – 10 scratch & dig (MIL-PRF-13830B)

Retardation tolerance <λ/100 over wavelength range

Parallelism < 10 arcsec

AR coating R < 0.5%

Nominal thickness of waveplate 0.2-1.2 mm

Laser damage threshold 5 J/cm2, 10 nsec pulse, 1064 nm typical

Retardation and Wavelength Catalogue number Price, EUR

λ @ 1064nm + λ/2 @ 532 nm 463-4120 215

λ @ 1064nm + λ/4 @ 532 nm 463-4140 215

λ/2 @ 1064nm + λ@ 532 nm 463-4210 215

λ/2 @ 1064nm + λ/2 @ 532 nm 463-4220 215

λ/2 @ 1064nm + λ/4 @ 532 nm 463-4240 215

λ/4 @ 1064nm + λ @ 532 nm 463-4410 215

λ/4 @ 1064nm + λ/2 @ 532 nm 463-4420 215

λ/4 @ 1064nm + λ/4 @ 532 nm 463-4440 215

λ @ 800nm + λ/2 @ 400nm 463-4121 215

λ @ 800nm + λ/4 @ 400nm 463-4141 215

λ/2 @ 800nm + λ @ 400nm 463-4211 215

λ/2 @ 800nm + λ/2 @ 400nm 463-4221 215

λ/2 @ 800nm + λ/4 @ 400nm 463-4241 215

λ/4 @ 800nm + λ @ 400nm 463-4411 215

λ/4 @ 800nm + λ/2 @ 400nm 463-4421 215

λ/4 @ 800nm + λ/4 @ 400nm 463-4441 215

Features
Operate at both first and second Nd:YAG
laser harmonics

Retardation tolerance < λ/100

MULTIPLE ORDER DUAL WAVELENGTH WAVEPLATES
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Housing accessories
Kinematic Mirror Mount
840-0032, 840-0033
Find more at
EksmaOptics.com

Kinematic Positioning
Mount 840-0193
Find more at
EksmaOptics.com

T

D

Clear
aperture

S1 S2

Specifications
Material Single crystal quartz

Optical axis Normal to faces S1, S2 of rotator

Clear aperture Ø17 mm

Ring mount outer diameter D = 25.4 +0.0 / -0.12 mm

Mount thickness T = 6–20 mm (depending on wavelength and rotation angle)

Surface quality 20 – 10 scratch & dig (MIL-PRF-13830B)

Wavefront distortion λ/10

Parallelism < 10 arcsec

AR coating R < 0.2% both sides

Laser damage threshold 5 J/cm2, 10 nsec pulse, 1064 nm typical

As compared to a waveplate, a rotator has an
intrinsic advantage, being independent of
rotation around its own optical axis. It needs
no adjustment, only to be installed normal to
incident radiation. A polarization plane rotator
is normally used for the specific wavelength.
It is only slightly dependent on ambient
temperature.

Center wavelength, nm
Rotation angle of

polarization plane, deg
Catalogue number Price, EUR

1064 45 470-4644 247

1064 90 470-4649 247

1030 45 470-4904 247

1030 90 470-4909 247

800 45 470-4804 224

800 90 470-4809 224

780 45 470-4784 224

780 90 470-4789 224

633 45 470-4634 224

633 90 470-4639 224

532 45 470-4534 224

532 90 470-4539 224

515 45 470-4514 224

515 90 470-4519 224

400 45 470-4044 224

400 90 470-4049 224

355 45 470-4354 224

355 90 470-4359 224

343 45 470-4344 224

343 90 470-4349 224

266 45 470-4264 282

266 90 470-4269 282

257 45 470-4254 282

257 90 470-4259 282

244 45 470-4244 282

244 90 470-4249 282

Please contact us for other size or wavelengths requirements.

Features
Made of crystalline quartz

Intended to rotate a beam polarization
plane strictly to an appropriate angle using
the circular birefringent effect

Polarization plane rotators for
any wavelength from 200 to 2300 nm
are available.

POLARIZATION PLANE ROTATORS
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Specifications
Material BK7, UV FS

Operating spectral range
BK7: 400–2000 nm

UV FS: 210–400 nm

Surface quality 20 – 10 scratch & dig (MIL-PRF-13830B)

Surface flatness λ/10 @ 633 nm (all polished surfaces)

Retardation tolerance ±2°

Broad band AR coating R < 1%

Laser damage threshold > 0.5 J/cm2, 10 nsec pulse, 1064 typical

λ/2 rhomb with mount

λ/2 Fresnel rhombλ/4 Fresnel rhomb

14
0

12
0

1

D

L
M6

Due to unequal phase shifts arising in orthogonally polarized
components of an incident wave at total internal reflection, Fresnel
Rhombs are used to alter the polarization type of radiation. They are
designed so that two full internal reflections inside a rhomb provide
π/2 phase difference between the orthogonally polarized components
of radiation. Hence, if there is a 45° angle between the polarization of
the linearly polarized incident plane, the emerging beam is circularly
polarized, i. e. the rhomb effect is similar to that of a quarter-waveplate.
Therefore, two identical Fresnel rhombs, installed in series, will provide
π/2 phase difference similar to that of a half-waveplate, i. e. the device
can rotate the beam polarization plane by 90°, leaving the beam
direction invariable.

Material
Wavelength
range, nm

Retardation
Clear

aperture,
mm

Holder
diameter

D, mm

Holder
lenght
L, mm

Catalogue
number

Price,
EUR

BK7

600–900
λ/2 10 73 55 480-0210 791

λ/4 10 65 25 480-0410 403

400–700
λ/2 10 73 55 480-0212 791

λ/4 10 65 25 480-0414 403

UV FS 210–400
λ/2 10 73 55 480-1210 938

λ/4 10 65 25 480-1410 535

Fresnel rhombs with other dimensions and parameters or coatings as well as unmounted rhombs are available upon request.

Material
Wavelength
range, nm

Retardation
Clear

aperture, mm
Catalogue number

Price,
EUR

BK7

600–900
λ/2 10 481-0210 442

λ/4 10 481-0410 223

400–700
λ/2 10 481-0212 442

λ/4 10 481-0414 223

UV FS 210–400
λ/2 10 481-1210 589

λ/4 10 481-1410 355

Fresnel rhombs with other dimensions and parameters or coatings as well as unmounted rhombs are available upon request.

Mounted

Unmounted

Mounted
Fresnel
Rhomb

Standard Rod
820-0010-02

Rod Holder
820-0050-02

Movable Base
820-0090

Features
Rotate polarization, operates over a wide wavelength range

λ/2 rhomb is two optically contacted λ/4 rhombs

Due to the low dispersion of the refractive index of the materials
being used Fresnel rhombs are achromatic over a wide spectral
range.

Air-Spaced Fresnel Rhombs are available on request for high power
applications.

Mounting Suggestion

FRESNEL RHOMBS


