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Quartz Glass for Optics
Data and Properties

= 3D material, optically isotropic. [ For raw formed ingots the bubble [ The An value is the maximum permissi-
Y specification is valid for the area defined ble lateral variation in refractive index

In quartz glass, the homogeneity is typically by the minimum diameter tolerance. (measured by interferometer at 632.8 nm)
specified in one direction only. For machined parts it is defined as over 90% of the diameter or edge length
Heraeus manufactures quartz glass 100 % of the material. of a fine ground piece, or 80% of a raw
grades which are controlled and speci- [J Bubbles or inclusions < 0.08 mm formed ingot. The maximum test diameter
fied in all 3 directions regarding striae, diameter are not counted. is 430 mm. Larger pieces are measured
layers and homogeneity. These materials, [J For non-spherical bubbles the diameter using overlapping interferograms.
specified for the most demanding appli- is averaged.

cations, are identified by the 3D symbol.

oo 0
Grade Bubbles and Inclusions Homogeneity
The bubble grade is given for every Striae class
100 cm®. Quartzglass from Heraeus is as per AN S
free of inclusions. DIN ISO 10110 PV value [ Non spherical [
DIN 58927 DIN ISO 10110 (Fetsiotl ) ST
For different weight An (p.s.)
intervals (kg). [1
Suprasil® 1 0 1/2°0.10/<6  2/-5 <5-10° <2-10°
= 1/1*0.16 / < 6 . ' ’
Suprasil® 2 Grade A [l) 1/10.95 /6 -30 2/-5 <5-10°® <2-10°
ie 1/1*0.16 / < 6 . | 10
Suprasil® 2 Grade B [ 1/1%0.95 /6 -30 2/ <10 -10° <5-10°
Suprasil® 1 ArF* 0 1/2010/<6  2/-5 <5-10° <2-10°
e * 1/1*0.16 / < 6 . ' 10
Suprasil® 2 ArF 0 1/1*0.25 /6 -30 2/-5 <5-10° <2-10°
Suprasil® 1 KrF* 0 1/2*0.10/<6 2/-5 <5-10° <92 .10°
— o 1/1*0.16 / < 6 . ) ’
supraS“ 2 KI’F O 1/1*025/6_30 2/',5 55'106 52'106
Suprasil® 311 0 1/20.10/ <6 92/ -5 <3.10° <1-10°
ie 1/1*0.16 / <6 . | 10
Suprasil® 312 0 1/1*0.25 /6 -30 2/-5 <4-10° <2-10°
Suprasil® 300 0 1/2*0.16 /<6 n.sp. n.sp. n.sp.
Homosil® 101 0 1/2*0.10 /<6 2/-:5 <3.10% <92 .10°
*,
Herasil® 102 0 } ﬂ*g:;g f § _630 2/-5 <4-10° <2-10°
e 1/1*0.40 /<6 ;
Zt 1/1*1.00/6-30 "SP- SR n.sp.
Infrasil® 301 0 1/2*0.16 / <6 2/-5 <5-10° <4 -10°
. 1/1*0.20 /<6 . | ;
|an'aSI| 302 01 1/1*050/6_30 2/',5 56106 54106
e 1/2*0.25 /<6 ) ; |
Infrasil® 303 1 1/2*0.63/6-30 2/-5 <10 -10° <6-10°
1/2*0.63 /<6
2...3 1/2*1.00/ 6 - 30 n.sp. n.sp. n.sp.

* Suprasil 1, 2 ArF and KrF are optimized for Excimer laser applications. Please ask for our Application Note.

—



An (p.s.) (power subtracted)

is calculated by subtracting from a
measured An distribution the proportion
that gives an exactly spherical aberration
of an originally plane optical phase-front.
Does not apply to drawn rods.

Quartz glass is free from visible
fluorescence at excitation wavelengths
A > 290 nm.

Lower values available on request.
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[J The residual strain values refer to the

measured stress induced birefrin-
gence per cm light path. The edge
zone is defined as the outer 10% (for
raw formed ingots and rods, the edge
zone is defined as the outer 15%) of
diameter or side-length.

n.sp. = not specified

blue-violet

—

Refractive index
at 20°C and 1 bar

The given values are interpolated from measu-
red values having an accuracy of + 3 - 10°.

In contrast to other optical glasses, quartz
glass shows very little difference in refractive
index from melt to melt.




HQS_6xDI N-A4_Us_0505_3 01.06.2005 12:24 Unr Seite 6 $

Internal Transmission (%) Measured transmission including

. . o Fresnel reflection losses (1-R)?
Typical values of internal transmission at

selected UV wavelengths per 10 mm
sample thickness

Refractive Index Dispersion

Sellmeier Equation:
n-1 =B:)\2/()\"C1)+Bz)\2/()\2'Cz)+B3}\2/()\2'Ca)
Wavelengths A in ym at 20°C

. . — Homo_sil 101, Herasil 102'
Relative temperature coefficients of == Herasil 3

the refractive index in 10°¢ K"

Abbe constant -
I
I

=== |nfrasil I

= HOQ 310 |

Birefringence constant _-

The uppermost curves in the transmission graphs indicate the calculated
Fresnel reflection losses for two uncoated surfaces.

—
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Technical
properties
. H il
Suprasil omos! / Electrical data of quartz glass
Herasil/ .
Infrasil/HOQ Resistivity in Q-m
Mechanical data 20"8 10'®
400° 8
Densit glcm?® 800°C é03 10*
Mohs hardness 1200°C 1.3:10°
Micro hardness N/mm?
Knoop hardness N/mm: Dielectric strength in kV/mm
M°‘g:t|“230?fc‘)’|as“°'ty N/mm (sample thickness = 5 mm)
Modulus of torsion N/mm? 20°C 25...40
Poisson’s ratio 500°C 4... 5

Compressive strength ~ N/mm?

'éens(ij le strength . wmm:
ending strengtl mm . A
Torsiongl stren%th N/mm? Dielectric loss angle (tg 9)
Sound velocity m/s
1kHz 0.0005
Thermal data 1...1000MHz 0.0001
. 3:10'MHz 0.0004
Softening temperature °C 1600 1730
Annealing temperature °C 1120 1180
Strain temperature °C 1025 1075 Dielectric constant (g)
Max. working temperature ~ °C
continuous 950 1150 20°C 0...1 MHz 3.70
short-term 1200 1300 23°C 9 -10°> MHz Y7
23°C  3:10* MHz 3.81
Mean 0...100°C 772
S})eciﬁc heat 0...500°C 964 Typical trace impurities in quartz glass
J/kg - K 0...900°C 1052
Heat conductivit 20°C 1.38 . Herasil 3/
Wim K o 100°C 146 Impurity Suprasil  Herasil 102/ Infrasil/
200°8 ]g? Homosil 101 HOQ
300° k m m m
400°C 1.84 — B PP PP
950°C 2.68 Al = Aluminium <0,010 10 20
| i o (o IV R
Mean termal 0...100°C 5.1-10° r = Chromium <0, - -
expansion 0...200°C 5.8-107 Cu = Copper < 0,003 0.1 0.1
coefficient 0...300°C 5.9-107 Fe = Iron < 0,005 0.2 0.8
K 0...600°C 5.4-107 K = Potassium < 0,010 0.1 0.8
0...900°C 4.8-107 Li = Lithium < 0,001 1 1
-50...0°C 2.7-107 Mg= Magnesium < 0,005 0.1 0.1
0...-160°C 0 Na = Sodium <0,010 1 1
Ti = Titanium < 0,005 0.1 1
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Quartz Glass for Optics
Data and Properties
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Highest UV transmittance

Highest IR transmittance

Highest purity

Low bubble content

Highest homogeneity in all three directions
Highest homogeneity in functional direction
Without striae in all three directions

Without striae in functional direction

Very high resistance against high energy
radiation

Very high resistance against excimer UV radia-
tion

Most economic grade

Germany

Heraeus Quarzglas

GmbH & Co. KG

Sales Standard Optics

QuarzstralBe 8

D-63450 Hanau

Phone: +49 (6181) 35-6285

Fax: +49 (6181) 35-6270

E-Mail sales.optics@
heraeus-quarzglas.com

http://www.heraeus-quarzglas.com
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France
Heraeus S.A.

Sales Standard Optics

12, Avenue du Quebec - Bat. | 2
Villebon - B.P. 630

91945 Courtaboeuf Cedex

Phone: +33 (1) 69 18 48 31

Fax: +33 (1) 69 28 82 43
E-Mail sales-france@heraeus.com

USA

Heraeus Quarz America, LLC

Sales Standard Optics

100 Heraeus Boulevard

Buford, GA 30518

Phone: +1 (678) 714-4350

Fax:  +1 (678) 714-4358

E-Mail sales@heraeus-optics.com
www.heraeusoptics.com

Printed in Germany - Technical data given in this brochure are subject to change
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Suprasil Grades Herasil Grades
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Infrasil Grades
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Great Britain

Heraeus QuartzTech Limited
Sales Standard Optics

4 Tannery House

Tannery Lane

Send, Woking, Surrey, GU23 7EF
Phone: +44 (0) 1483 213321

Fax: +44 (0) 1483 213329
E-Mail byfleet.sales@heraeus.com

China

Heraeus ShinEtsuQuartz China Inc.

Sales Standard Optics

No. 989 DongFang Road

ZhongDa Square

Room 2704

PuDong, ShangHai, 200122, China

Phone: +86 (21 68) 67 02 24 ext. 817

Fax:  +86 (21 68) 75 14 34
E-Mail nancy.zou@heraeus-ssi.com
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