High-Power
Beschichtungen

Die High-Power Beschichtungen sind fir leistungsstarke Laser
optimiert. Das Coating entspricht unserer Standardbeschich-
tung und zeichnet sich durch eine hohe Zerstérschwelle aus.

Es eignet sich besonders fir ns- und ps-Systeme.

Hinweise

Wichtig bei der Verwendung von Hochleistungslaser-Optiken
ist die Substratwahl. Dabei sind vor allem eine hohe Oberfls-
chensauberkeit und gute Ebenheit wichtige Voraussetzungen.

Zusatzlich sollte der Wellenléngenbereich des Lasers sowie
seine Leistung bei der Materialwahl bericksichtigt werden.
Wird ein Teil des Strahls transmittiert, darf das Substrat bei
dieser transmittierten Wellenlénge keine Absorption aufzei-
gen.

Der typische Oberfléchenfehler bei 1.0” Substraten nach der
Beschichtung ist wie folgt:

B 5/4x0.025, C2x0.16 nach ISO 10110

B 40-20 nach MIL-O-1380A
(bei einem 10-5 Substrat)

Spiegelbeschichtungen

Hochreflektierende Spiegel mit dielek-
trischer Beschichtung kénnen fir jede
Wellenlénge von 193 nm bis 5 um und
fur Einfallswinkel von 0° als Endspiegel
oder fir 45° als Umlenkspiegel be-
schichtet werden. Andere Einfallswinkel
sowie Winkel- und Wellenléngen-
bereiche kdnnen auf verschiedenen
Substraten gefertigt werden.

Bei allen Versionen handelt es sich um
mehrschichtige, dielektrische Schichtsy-
steme, die High-Power tauglich sind.

LASER
COMPONENTS

High Power Coatings

The high power coatings are optimized for high power lasers.
This coating matches our standard coating and is characte-
rized by a high damage threshold. It is suited for ns and ps
systems, but can also be used for other lasers.

Note

Choosing the substrate is important when it comes to high-
power laser optics. Above all else, high surface cleanliness
and good planarity are important prerequisites.

In addition, the wavelength range of the laser and its output
power should be taken info account upon selection of the ma-
terial. In case a part of the laser beam is transmitted through
the substrate, the substrate shall not absorb at the transmitting
wavelength.

The typical surface quality of 1.0“ substrates after coating is
as follows:

B 5/4x0.025, C2x0.16 according to ISO 10110

B 40-20 according to MIL-O-1380A
(for a 10-5 substrate)

Mirror Coatings

Highly reflective mirrors with dielectric
coatings can be coated for all wave-
lengths from 193 nm to 5 ym and for
angles of incidence of 0° — where they
are used as end mirrors — or angles of
incidence of 45° — where they are used
as bending mirrors. Other angles of in-
cidence, angle ranges, and wavelength
ranges can also be manufactured on
different substrates.

All versions are multi-layered, dielectric
coatings that are suitable for high-
power laser systems.
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Wellenléngenibersicht/Standardwellenlangen — Wavelength Overview/Standard Wavelengths
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Chart of Laser Components* standard wavelengths
Nomenklatur - Nomenclature
Umlenkspiegel; Einfallswinkel 45° — Bending Mirror; Angle of Incidence 45°
HR 1064 /45 PW1025UV
High Reflective coating Wavelength Angle of incidence (AOI) Substrate
in nm in degree.
If AQI is not specified, it is
automatically 0°.
Doppelumlenkspiegel; Einfallswinkel 45° — Double Bending Mirror; Angle of Incidence 45°
HR 1064 + 532 /45 SM1-1.00C
High Reflective coating Wavelength in nm Angle of incidence (AOI) Substrate
When several wavelengths are in degree.

given, a multiple mirror coating
is used.

Spiegel fir Excimer-Laser

Fur Spiegel, die auBerhalb des Resonators von Excimer-Lasern
eingesetzt werden, wird die Beschichtung meist auf Quarz-
substraten aufgebracht.

Werden Spiegel im Resonator verwendet, so missen die
Beschichtungen fluor- oder chlorfest sein, da sie dem ag-
gressiven Lasergas ausgesetzt sind. In diesem Fall missen Sub-
strate aus CaF, oder MgF, verwendet werden. Teilen Sie dies
dringend bei der Anfrage mit!

Die fluor- und chlorfesten Beschichtungen erreichen &hnliche
Sperzifikationen wie die Standardbeschichtungen, deren Simu-
lationen im Folgenden dargestellt sind.

If AQI is not specified, it is
automatically 0°.

Mirrors for Excimer Lasers

For mirrors that are used outside of the excimer laser resona-
tor, the coating is usually applied to fused silica substrates.

If the mirrors are used inside the resonator, the coatings have
to be chlorine or fluorine resistant because they are exposed
to the aggressive laser gas. In such a case, CaF, or MgF, as

substrate material must be used. Please inform us in this case!

These fluorine and chlorine resistant coatings meet specifi-
cation requirements similar to those of a standard coating, @
simulation of which is shown in the following.
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HR193 or HR193/45

B Degree of reflection:
Angle of incidence 0°  R>95.0%
Angle of incidence 45° R >98.0 % s-pol,

R>90.0 % p-pol,
R>94.0 % u-pol

HR 193 nm / 0°
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HR248 or HR248/45

B Degree of reflection:
Angle of incidence 0°  R>99.0 %
Angle of incidence 45° R>99.6 % s-pol,

100

R>97.0 % p-pol,
R>98.3 % u-pol

HR 248 nm / 0°
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Transmission [ % ]

Typ. damage threshold:
LDT = 1.0 J/cm? (10 ns)

Typ. substrate material:
Selected UV-grade fused silica

HR 193 nm / 45°

Transmission [ % ]

T T M T T
188 192 196 200
Wavelength [ nm ]

Typ. damage threshold:
LDT = 5 J/cm? (10 ns)

Typ. substrate material:
UV-grade fused silica

Note:

Depending on design, absorption below 245 nm may
occure

HR 248 nm / 45°
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HR266 or HR266/45

B Degree of reflection:
Angle of incidence 0°
Angle of incidence 45°

100

R>99.0 %

R>99.6 % s-pol,
R>97.0 % p-pol,
R>98.3 % u-pol

HR 266 nm / 0°
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Wavelength [ nm ]
HR308 or HR308/45
B Degree of reflection:
Angle of incidence 0° R >99.3 %

Angle of incidence 45°

100

R>99.5 % s-pol,
R>98.5 % p-pol,
R>99.0 % u-pol

HR 308 nm / 0°
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u-pol.
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Wavelength [ nm ]

B Typ. damage threshold:
LDT = 5 J/cm? (10 ns)

B Typ. substrate material:
UV-grade fused silica

HR 266 nm / 45°

Transmission [ % ]

260 280 300
Wavelength [ nm ]

B Typ. damage threshold:

LDT = 5J/cm? (10 ns)

B Typ. substrate material:

UV-grade fused silica

HR 308 nm / 45°
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Wavelength [ nm ]
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Spiegel fir Festkorperlaser

Die Beschichtungen fir Festkérperlaser werden hauptséchlich
auf BK7-Substraten gefertigt. Quarzglas-Substrate werden
verwendet, wenn Laser mit hohen Leistungsdichten eingesetzt
werden oder die Wellenlénge des Lasers unter 380 nm bzw.
Uber 2000 nm liegt. Saphir kommt zum Einsatz bei 294 um

Lasern.

HR355 or HR355/45

B Degree of reflection:
Angle of incidence 0°
Angle of incidence 45°

R>99.5 %

R>99.7 % s-pol,
R>99.0 % p-pol,
R> 994 % u-pol

HR 355 nm / 0°
100
80 -
O
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e
204
u-pol.
0 T T T T
325 350 375 400
Wavelength [ nm ]
HR532 oder HR532/45
B Degree of reflection:
Angle of incidence 0°  R>99.8 %

Angle of incidence 45°

R>99.8 % s-pol,
R>99.4 % p-pol,
R>99.6 % u-pol

Mirrors for Solid-state Lasers

The coatings for solid-state lasers are primarily applied to BK7
substrates. Fused silica substrates are used for lasers with high
power densities or if the wavelength of the laser is less than
380 nm or more than 2000 nm. Sapphire is used for 2.94 um

lasers.

B Typ. damage threshold:
LDT = 5 J/cm? (10 ns)

B Typ. substrate material:
UV-grade fused silica

HR 355 nm / 45°

100

80 -

60

40 4

Transmission [ % ]

204

M T
325 350
Wavelength [ nm ]

B Typ. damage threshold:
LDT = 15 J/cm? (10 ns),
LDT = 2 MW/cm? (cw)

B Typ. substrate material:
BKY7
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HR 532 nm / 0°
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HR800 oder HR800/45 — High-Power-Coating
Diese High-Power Beschichtung wird vor allem fir Spiegel ver-
wendet, die in ns und ps Ti:Sa Lasern eingesetzt werden. Fir
cw- oder fs-Laser empfehlen wir das entsprechende Coating.

B Degree of reflection:
Angle of incidence 0° R >99.8 %
Angle of incidence 45° R > 99.9 % s-pol,
R>99.5 % p-pol,
R>99.7 % u-pol

HR 800 nm / 0°
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HR 532 nm / 45°
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HR800 or HR800/45 — High Power Coating

The main application for these high-power coatings is in
mirrors that are used in ns and ps Ti:Sapphire lasers. For cw or
fs lasers, we recommend the corresponding coating.

B Typ. damage threshold:
DT = 15J/cm? (10 ns),
LDT = 2 MW/cm? (cw)

B Typ. substrate material:

BK7
HR 800 nm / 45°
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Wavelength [ nm ]
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HR1064 or HR1064/45

B Degree of reflection: B Typ. damage threshold:
Angle of incidence 0° R >99.8 % LDT = 30 J/cm?(10 ns),
Angle of incidence 45° R >99.9 % s-pol, LDT = 5 MW/cm? (cw)

R>99.5 % p-pol,

R> 997 % u-pol B Typ. substrate material:

BK7
HR 1064 nm / 0° HR 1064 nm / 45°
100 100
p-pol.
80 4 80 -
2 e £ 6o
é i é 1 u-pol
E 40 E 40 4
s s
20 4 20
1 u-pol |
0 T T T T T T T T 0 T T g T g T T T T
950 1000 1050 1100 1150 1200 950 1000 1050 1100 1150 1200
Wavelength [ nm ] Wavelength [ nm ]
HR1550 or HR1550/45
B Degree of reflection: B Typ. damage threshold:
Angle of incidence 0°  R>99.8 % LDT = 30 J/cm?(10 ns),
Angle of incidence 45° R >99.9 % s-pol, LDT = 5 MW/cm? (cw)
R>99.5 ;’/o p-pol, B Typ. substrate material:
R>99.7 % u-pol BK7
HR 1550 nm / 0° HR 1550 nm / 45°
100 100
%0
80 30_4
_ 1 _ 7]
2 e 2 e
g | 2 w0l
E 40 E 404
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Wavelength [ nm ] Wavelength [ nm ]
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HR2100 oder HR2100/45
Bei den HR2100-Beschichtungen ist die Auswahl des Substrat-
materials relevant, da die Arbeitswellenlénge 2100 nm nahe
an der Wasserabsorptionslinie liegt.

B Degree of reflection:
Angle of incidence 0°
Angle of incidence 45°

100

R>99.8 %
R>99.9 % s-pol,
R>99.5 % p-pol,
R>99.7 % u-pol

HR 2100 nm / 0°
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Wavelength [ nm ]
HR2940 or HR2940/45

B Degree of reflection:
Angle of incidence 0°
Angle of incidence 45°

100

R>99.0 %

R>99.5 % s-pol,
R> 970 % p-pol,
R>98.2% u-pol

HR 2940 nm / 0°
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T T T
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Wavelength [ nm ]

HR2100 or HR2100/45

In HR2100 coatings, the selection of substrate material is
relevant because the working wavelength, 2100 nm, is close
to the water absorption line.

B Typ. damage threshold:
LDT = 30 J/cm? (10 ns),
LDT = 5 MW/cm? (cw)

B Typ. substrate material:
Infrasil®, sapphire

HR 2100 nm / 45°
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Wavelength [ nm ]

B Typ. damage threshold:
LDT = 300 J/cm? (200 ps),
LDT = 3 KW/cm? (cw)

B Typ. substrate material:

sapphire
HR 2940 nm / 45°
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Vielfach-Spiegel

Diese Spiegel werden in frequenzvervielfachten Systemen
eingesetzt. Neben der fundamentalen werden auch deren
harmonische Wellenléngen reflektiert.

HR1064+532 or HR1064+532/45

B Degree of reflection:
Angle of incidence 0°

1064 nm R>99.7 %

532 nm R>99.5%
Angle of incidence 45°

1064 nm R>99.8 % s-pol,

R>99.2 % p-pol,
R>99.5 % u-pol
532 nm R>99.7 % s-pol,
R>98.5 % p-pol,
R>99.1 % u-pol

HR 1064 + 532 nm / 0°
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u-pol.
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Wavelength [ nm ]

Multiple Mirrors

These mirrors are used in frequency-multiplied systems. In
addition to the fundamental, their harmonic wavelengths are
also reflected.

B Typ. damage threshold:

1064 nm LDT = 30 J/cm? (10 ns)
532 nm DT = 15J/cm? (10 ns)
B Typ. substrate material:
BK7
HR 1064 + 532 nm / 45°
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HR532+355/45

B Degree of reflection: HR 532 + 355 nm / 45°
Angle of incidence 45° 100 —_— ,
532 nm R >99.7 % s-pol, | | \/
R>98.5 % p-pol, 50
R>99.1 % u-pol 1 ! - /
355 nm R>99.6 % s-pol, =
R>98.5 % p-pol = %0
R>99.0 % u-pol §
B Typ. damage threshold: 2 407
532 nm LDT = 15J/cm? (10 ns) - ]
355 nm LDT = 5J/cm? (10 ns) 20
B Typ. substrate material: : prpet
UV-grade fused silica 0 e T
350 400 450 500 550 600
Wavelength [ nm ]
HR800+400/45
B Degree of reflection: HR 800 + 400 nm / 45°
Angle of incidence 45° 100

A 001010004 0,0 2
800 nm R >99.8 % s-pol, M N\/\ ' /\/\ /\ /\
R>99.2% p-pol, o f i
R > 99.5 % u-pol l l
400 nm R>99.7 % s-pol,

-
R>99.0 % p-pol, = %
R> 99.4 % u-pol 3
£
B Typ. damage threshold: 2
800 nm LDT = 15 J/cm? (10 ns) IS ]
400 nm LDT = 5J/cm? (10 ns) 20
B Typ. substrate material: 1 U p-pol.
BK7 o T T T T T T T T T T
400 500 600 700 800 900
Wavelength [ nm ]
. . . 05/10 / IF / V1 /lco/katalog/beschichtungen/high_power_mirror_coating.pdf
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