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SELECTION GUIDE

SELECTION GUIDE

Product Type Description

ANTIREFLECTION COATED WINDOWS

‘71417
Antireflection coated parallel windows feature low distortion, low scatter and
- excellent parallelism. A surface flatness of A/10 and scratch-dig of 10-5 offer high
beam control for demanding laser applications.

SIDE 1 SIDE2

PLANE PARALLEL LASER GRADE

S1V14 1v2II1dO 8 SMOANIM

WINDOWS
. PW1 windows are polished on two sides, with a wedge of <10 arc seconds, and
are manufactured to handle high power applications. They form the foundation for
several coated products, such as W1, W2, beamsplitters, output couplers,
harmonic separators, dichroic mirrors, and partial reflectors.
SQUARE WINDOWS
' 1 SQW series square windows are designed for a wide variety of laser window and

beamsplitting applications. Typical transmitted wavefront error is less than A/10
peak-to-valley @ 633 nm over 85% of the window’s dimension.

PR

RECTANGULAR WINDOWS

: =l RW series rectangular windows are designed for a wide variety of laser window
{ and beamsplitting applications. Typical transmitted wavefront error is less than
{ A/10 peak-to-valley @ 633 nm over 85% of the window’s dimension.

WEDGE WINDOWS
Wedge windows or prisms deviate an incident beam at a precise angle. Two wedge
- prisms of equal power can be combined to create a beam-steering apparatus that
— el . o
\ can place a beam anywhere within a cone defined by the deviation angle.
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ANTIREFLECTION COATED LASER WINDOWS
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ANTIREFLECTION COATED LASER WINDOWS
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Product Code
W1, W2 ————— 4 Q
Antireflection Coating Single wavelength: % %
R<0.25% per surface @ 0° < ¢ o %
>
R<0.75% per surface @ 45°UNP =
R<1.30% per surface @ 45°S NOTE: PE—— () ~__
an arrow on the T~
R<0.25% per surface @ 45°P side indicates which z
surface should face I cC
Antireflection Coating Broadband AR: the incident beam SIDE1 SIDE 2 g
=
Ra¢<0.50% per surface @ 0° Antireflection C d Wind é m
[%2]
R<1.50% per surface @ 45°UNP ntireflection Coated Windows E
R<3.0% per surface @ 45°S .
R<0.50% per surface @ 45°P 2.0 ~__
. . . 1064nm, 0°
Antireflection Coating Dual wavelength: 15 nn Z
R<0.30% at 1064 nm @ 0° g 2
R<0.60% at 532 nm @ 0° £ 40 3
B
Coating Technology: % N
Electron Beam Multilayer Dielectric © 05 ~__
Adhesion and Durability: 00 % B
Per MIL-C-675C. Insoluble in lab solvents. 900 1000 1100 1200 1300 1400 Z
Clear Aperture: Wavelength (nm) §
. 3
0,
S it ey Reflectivity vs. wavelength of 1064 nm V-type AR coating =
Angle of Incidence: -
User specified S~
Damage Threshold Pulsed: S
Single wavelength: 15 J/cm2, 20 nsec, =
20 Hz @ 1064 nm o
Broadband: 10 J/cm?, 20 nsec, 20 Hz @ 1064 nm a
Dual wavelength: 5 J/cm?, 20 nsec,
20 Hz @ 532 nm, \\\\
10 J/cm?, 20 nsec, 20 Hz @ 1064 nm . )
Damage Threshold Continuous Wave: % j%
1 MW/cm? @ 1064 nm o3
. . zZx
Optical Material: 2 3
wnw=

UV-grade fused silica

/

Transmitted Wavefront Error:
M10 @ 633 nm

Surface Quality:
10-5 scratch and dig

//

SININOJWOD
1Sv4vdIIn

Diameter:
@+0/-0.25 mm
Thickness: \\
t+0.25 mm
Wedge: 35
—m
< 10 arc sec or 305 arc min g 3
O R
Chamfer:
@ <50.8 mm: 0.35 mm @ 45°, ~_

@ >50.8 mm: 0.85 mm @ 45°
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E ANTIREFLECTION COATED LASER WINDOWS
8 ® Standard Products
E S Reflectance per coated Optimized Angle of
Wavelength Ra . mm) t(mm Wedge a
W (:g"t‘) nee surface (%) Incidence (degrees) (i) () ge
O Antireflection Coated Windows, Laser Line (Both Surfaces Coated)
mv) 193.0 R<0.25% 0° 254 6.35 <10 arc sec
:I 248.0 R<0.25% 0° 25.4 6.35 <10 arc sec
Q 266.0 R<0.25% 0° 25.4 6.35 <10 arc sec
— 355.0 R<0.25% 0° 25.4 6.35 <10 arc sec
!
; 532.0 R<0.25% 0° 25.4 6.35 <10 arc sec
— 633.0 R<0.25% 0 25.4 6.35 <10arcsec
wn
800.0 R<0.25% 0° 254 3.175 <10 arc sec
800.0 R<0.25% 0° 50.8 6.35 <10 arc sec
1030.0 R<0.25% 0° 25.4 6.35 <10 arc sec
1064.0 R<0.25% 0° 12.7 6.35 <10 arc sec
1064.0 R<0.25% 0° 25.4 6.35 <10 arc sec
1064.0 R<0.25% 0° 50.8 6.35 <10 arc sec
R<0.30% at 1064 nm
1064.0 & 532.0 0° 25.4 6.35 <10 arc sec
and R<0.60% at 532 nm
1550.0 R<0.25% 0° 25.4 6.35 <10 arc sec

Antireflection Coate

266.0 R<0.25% 0° 25.4 6.35 3045 arc min
355.0 R<0.25% 0° 254 6.35 3045 arc min
532.0 R<0.25% 0° 254 6.35 3045 arc min
633.0 R<0.25% 0° 25.4 6.35 3045 arc min
1030.0 R<0.25% 0° 254 6.35 3045 arc min
1064.0 R<0.25% 0° 254 6.35 3045 arc min
Antireflection Coate rfaces Coated)

248.0-355.0 Rag<0.50%, R.ps<1.0% 0° 25.4 6.35 3045 arc min
355.0-532.0 Rag<0.50%, R.ps<1.0% 0° 254 6.35 3045 arc min
415.0-700.0 Rag<0.50%, R.ps<1.0% 0° 25.4 6.35 3045 arc min
633.0-1064.0 Rag<0.50%, R.ps<1.0% 0° 25.4 6.35 3045 arc min
700.0 -900.0 Rag<0.25%, R,ps<0.50% 0° 25.4 6.35 3045 arc min
1050.0 - 1600.0 Rag<0.50%, R.ps<1.0% 0° 25.4 6.35 3045 arc min

Antireflection Coated Windows, Broadband (Both Surfaces Coated)

248.0—-355.0 Rag<0.50%, Rap<1.0% 0° 25.4 6.35 <10 arc sec
355.0-532.0 Rag<0.50%, Rqp<1.0% 0° 254 6.35 <10 arc sec
415.0-700.0 Ravg<0.50%, Rabs<1.0% 0° 25.4 6.35 <10 arc sec
633.0-1064.0 Ravg<0.50%, Rqps<1.0% 0° 25.4 6.35 <10 arc sec
700.0 —900.0 Ravg<0.25%, R45s<0.50% 0° 25.4 6.35 <10 arc sec
1050.0 - 1600.0 Ravg<0.50%, Raps<1.0% 0° 25.4 6.35 <10 arc sec
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PRODUCT CODE

ANTIREFLECTION COATED LASER WINDOWS

Window, one surface AR coated *

Window, two surfaces AR coated

WEDGE

<10 arc seconds

30 arc minutest5 arc minutes

SIZE CODE DIAMETER (mm) THICKNESS (mm) STANDARD OPTIONS
12.7 3.175 Flat and Wedge
12.7 6.35 Flat and Wedge
19.05 6.35 Flat and Wedge
25.0 6.0 Flat only
25.4 1.0 Flat only
25.4 3.175 Flat and Wedge
25.4 6.35 Flat and Wedge
38.1 6.35 Flat and Wedge
50.0 10.0 Flat only
50.8 6.35 Flat and Wedge
50.8 9.525 Flat and Wedge
76.2 12.7 Flat only
101.6 12.7 Flat only

SUBSTRATE MATERIAL

UV grade fused silica

AR COATING WAVELENGTH nm

ANGLE OF INCIDENCE IN DEGREES WITH POLARIZATION

Normal incidence

45 degrees s-polarization

45 degrees p-polarization

45 degrees Unpolarized
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E LASER GRADE PLANE PARALLEL WINDOWS, <10 ARC SECONDS
P
@) LASER GRADE PLANE PARALLEL WINDOWS, <10 ARC SECONDS
é PW1 ERE= A& ZMHO| MO} 22|50 Q20 wedge?l <10
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— Specifications
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Product Code i

PW1

Optical Material

UV-grade fused silica or N-BK7 glass

Diameter D

?+0/-0.25 mm

Thickness

t+0.25 mm

Wedge

<10 arc sec

Window dimensions layout
WINDOWS & OPTICAL FLATS www.keoc.kr
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® Standard Products

@ (mm)

t(mm)

Transmitted Wavefront Error
@ 633nm

Surface Quality

LASER GRADE PLANE PARALLEL WINDOWS, <10 ARC SECONDS

Laser Grade Windows, <10 arc seconds, Fused Silica

‘ 10.0 3.175 \/10 10-5
12.7 1.0 M4 10-5
‘ 12.7 2.0 /10 10-5
12.7 3.175 \/10 10-5
‘ 12.7 6.35 /10 10-5
19.1 3.175 \/10 10-5
‘ 19.1 6.35 \/10 10-5
25.0 6.0 \/10 10-5
‘ 25.4 1.0 M/10 10-5
25.4 2.0 \/10 10-5
‘ 25.4 3.175 /10 10-5
25.4 6.35 \/10 10-5
‘ 25.4 9.525 \/10 10-5
38.1 3.175 \/10 10-5
‘ 38.1 6.35 \/10 10-5
50.0 10.0 /10 10-5
‘ 50.8 6.35 \/10 10-5
50.8 9.525 \/10 10-5
‘ 76.2 12.7 /10 10-5
101.6 12.7 \/10 10-5
‘ 152.4 25.4 \/10 10-5

Laser Grade Windows, <10 arc seconds, N-BK7

‘ 12.7 3.175 /10 105
12.7 6.35 \/10 10-5
‘ 25.0 6.0 /10 10-5
25.4 3.175 \/10 10-5
‘ 25.4 6.35 \/10 10-5
50.0 10.0 \/10 10-5
‘ 50.8 6.35 \/4 10-5
50.8 9.525 \/10 10-5
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LASER GRADE SQUARE WINDOWS

LASER GRADE SQUARE WINDOWS

sQW Al2[2 FAIAY A== ChYsh 2f0]4 =2 2 B 28
TOFE ¢loll SA=ASHCE LEHQ Eut O 3|z A=
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Product Code
sQW

Optical Material
UV-grade fused silica, or N-BK7 glass

Transmitted Wavefront Error
A/10 @ 633 nm

Surface Quality
10-5 scratch and dig

Dimensional Tolerance
+0/-0.25 mm

Thickness
t£0.25 mm

Wedge
<5 arc min

Window dimensions layout

Clear Aperture
>85% of central dimension

® Standard Products
| (mm) t(mm) Transmitted Wavefront Error @ 633 nm

Laser Grade Square Windows, Fused Silica

12.7 6.4 \/10

254 6.4 \/10

50.8 9.5 \/10

1
Laser Grade Square Windows, N-BK7

12.7 6.4 \/10

25.4 6.4 /4
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LASER GRADE RECTANGULAR WINDOWS

LASER GRADE RECTANGULAR WINDOWS

Specifications

Product Code
RW

Optical Material
UV-grade fused silica, or N-BK7 glass

Transmitted Wavefront Error
A/10 @ 633 nm

Surface Quality
10-5 scratch and dig

Dimensional Tolerance
+0/-0.25 mm

Thickness
t£0.25 mm

Wedge

<5 arc min

Clear Aperture
>85% of central dimension

® Standard Products

RW AJ2IZ 2AZtE ¢
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Window dimensions layout

I(mm) w (mm) t(mm)
Fused Silica
28.6 14.3 ‘ 3.2
40.0 30.0 5.0

N-BK7

28.6

143

‘ 3.2

40.0

30.0

5.0
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INTERFEROMETER FLATS

INTERFEROMETER FLATS
IF= Uncoated ¥IES 7|T0|1 20| HOf X2|%/0f X
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Specifications

Product Code
IF

Optical Material ¢
UV-grade fused silica, or N-BK7 glass

¢ 30& wedge= HHE 7to| 7Hd WS Z[AS|EIL|CY
o
=

S1V1d TVIILdO 8 SMOANIM

Transmitted Wavefront Error
A/10 @ 633 nm

Surface Quality

10-5 scratch and dig 30° 5.\‘J L
+

Diameter

@+0/-0.25 mm
Thickness Interferometer flats have an arrow marked at the thickest edge
t+0.25 mm and points towards side 1 (S1). Side 1 (S1) is at normal incidence
Wedge and side 2 (S2) is the wedge surface.

3045 minutes

Clear Aperture
>85% of central diameter

® Standard Products
@ (mm) t(mm)

Interferometer Flats, Fused Silica

12.7 3.2
12.7 6.4
19.1 6.4 i
25.4 3.2
25.4 6.4 i
50.8 6.4
50.8 9.5 i
76.2 12.7
101.6 12.7 i
12.7 6.4 |
25.4 6.4
WINDOWS & OPTICAL FLATS www.keoc.kr
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LARGE WEDGE WINDOWS

LARGE WEDGE WINDOWS

Large wedge E 2= wedge1° = 3°2 AZHE 2§|0|3 Z32
HE=RYULICE Ol218h wedge= AER0] FH YO T|BRALO|
\ ofgh 7HdE Y5t st &1 =Y el ZO00iAM AZELICH
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o
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Specifications > >

Product Code [
LW

Optical Material
UV-grade fused silica or N-BK7 glass

Transmitted Wavefront Error

A10 @ 633 nm 30" = 5'4 L/
(o4

Surface Quality
10-5 scratch and dig

Diameter
@+0/-0.25 mm

Thickness
t£0.25 mm

Wedge
+6 minutes

Large wedge windows have an arrow marked at the thickest
edge and points towards side 1 (S1). Side 1 (S1) is at normal
incidence and side 2 (S2) is the wedge surface.

Clear Aperture
>85% of central diameter

® Standard Products

@ (mm) t (mm) Wedge o
Large Wedge Windows, Fused Silica
25.4 9.5 ‘ 1°
50.8 9.5 1°
25.4 OS5 ‘ 3°
50.8 9.5 3°
76.2 12.7 ‘ 3°
‘
25.4 OS5 ‘ 1°
50.8 9.5 1°
25.4 9.5 ‘ 3°
50.8 9.5 3°
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APPLICATION NOTE

APPLICATION NOTE

For small angles of incidence, the deviation of a ray incident
on a wedged window with wedge angle a is

Ns
0 =—a
g

The first reflected ray is misaligned from the initial axis by an
angle defined by

2nsa
gr:L
Na

Ifn.=1, then 6, = 2nsa.

When using a wedge as an output coupling mirror in a laser,
usually the front surface is coated with the partially
reflecting coating and the second surface with an
antireflection coating. In very high gain or very sensitive
lasers, it is important to completely misalign the beam
coming from the second surface.

Figure 1. Deviation and reflection of beam by a wedged
window of wedge a

WINDOWS & OPTICAL FLATS

Optics can provide mirrors and beamsplitters where q is
between 0.5° (IF Series) and 3° (LW Series) to prevent this
stray feedback.

To create an adjustable beamsteering device, use a pair of
identically wedged windows (see Figure 2). Any deflection
angle from 0 to 26, can be obtained by suitable rotation of
the individual wedges. The resulting deflection can be
positioned anywhere within a cone centered on the original
propagation direction. The direction of deflection is along a
plane midway between the rotation angles of the two
individual prisms. The magnitude of deflection varies
smoothly from the maximum value 26 where the thinnest
points of the two wedges coincide to zero to when the two
wedges are oriented antiparallel, thereby canceling each
other.

Figure 2. A beamsteering wedge formed from two wedged
prisms
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