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No. Year | Title Authors Published in
1. Coefficient of Thermal Expansion
[1-15] | 2020 CTE homogeneity of ZERODUR?® in the ELT century R. Jedamzik, P. Hartmann, T. Westerhoff ~ Proc. SPIE Vol. 11451
Advices for the use of ZERODUR® at higher
[1-14] | 2018 R. Jedamzik, T. Westerhoff Proc. SPIE Vol. 10706
temperatures
Homogeneity of the coefficient of linear thermal
[1-13] | 2017 expansion of ZERODUR: a review of a decade of R. Jedamzik, T. Westerhoff Proc. SPIE Vol. 10401
evaluations
Effects of thermal inhomogeneity on 4m class mirror
[1-12] 2016 R. Jedamzik, C. Kunisch, T. Westerhoff Proc. SPIE Vol. 9912
substrates
Progress on glass ceramic ZERODUR® enabling R. Jedamzik, C. Kunisch, J. Nieder,
[1-11] 2016 Proc. SPIE Vol. 9780
nanometer precision P. Weber, T. Westerhoff
ZERODUR® thermo-mechanical modelling and
[1-10] 2016 R. Jedamzik, C. Kunisch, T. Westerhoff Proc. SPIE Vol. 9912
advanced dilatometry for the ELT generation
. . . R. Jedamzik, A. Engel, C. Kunisch,
Next generation dilatometer for highest accuracy
[1-9] 2015 G. Westenberger, P. Fischer, Proc. SPIE Vol. 9574
thermal expansion measurement of ZERODUR®
T. Westerhoff
[1-8] 2014 ZERODUR® TAILORED for cryogenic application R. Jedamzik, T. Westerhoff Proc. SPIE. Vol. 9151
[1-7] 2013 ZERODUR?®: progress in CTE characterization R. Jedamzik, C. Kunisch, T. Westerhoff Proc. SPIE Vol. 8860
Zero expansion glass ceramic ZERODUR® roadmap for
[1-6] 2013 T. Westerhoff, R. Jedamzik, P. Hartmann Proc. SPIE Vol. 8683
advanced lithography
Modelling of the thermal expansion behavior of
[1-5] 2010 R. Jedamzik, T. Johansson, T. Westerhoff ~ Proc. SPIE Vol. 7739
ZERODUR® at arbitrary temperature profiles
[14] R. Jedamzik, T. Doehring, T. Johansson,
- 2009 o ati ® Proc. SPIE Vol. 7425
CTE characterization of ZERODUR® for the ELT century P. Hartmann, T. Westerhoff
Homogeneity of the linear thermal expansion
R. Jedamzik, R. Mdiller,
[1-3] 2006 coefficient of ZERODUR® measured with improved Proc. SPIE Vol. 6273
P. Hartmann
accuracy
Influence of striae on the homogeneity of the linear
[1-2] 2006 R. Jedamzik, P. Hartmann Proc. SPIE Vol. 6288
thermal expansion coefficient of ZERODUR®
Homogeneity of the coefficient of linear thermal R. Jedamzik, T. Doehring,
[1-1] 2005 Proc. SPIE Vol. 5868

expansion of ZERODUR®

R. Mueller, P. Hartmann
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https://www.spiedigitallibrary.org/conference-proceedings-of-spie/11451/114511B/CTE-homogeneity-of-ZERODUR-in-the-ELT-century/10.1117/12.2559967.short?webSyncID=d883c9d9-02bc-9993-ced2-68bead49a285&sessionGUID=31ab0d3a-6b03-c97c-009b-6bcd746b80d8
https://www.spiedigitallibrary.org/conference-proceedings-of-spie/10706/1070634/Advices-for-the-use-of-ZERODUR-at-higher-temperatures/10.1117/12.2311648.short
https://www.spiedigitallibrary.org/conference-proceedings-of-spie/10706/1070634/Advices-for-the-use-of-ZERODUR-at-higher-temperatures/10.1117/12.2311648.short
https://www.spiedigitallibrary.org/conference-proceedings-of-spie/10401/104010J/Homogeneity-of-the-coefficient-of-linear-thermal-expansion-of-ZERODUR/10.1117/12.2272902.short
https://www.spiedigitallibrary.org/conference-proceedings-of-spie/10401/104010J/Homogeneity-of-the-coefficient-of-linear-thermal-expansion-of-ZERODUR/10.1117/12.2272902.short
https://www.spiedigitallibrary.org/conference-proceedings-of-spie/10401/104010J/Homogeneity-of-the-coefficient-of-linear-thermal-expansion-of-ZERODUR/10.1117/12.2272902.short
https://www.spiedigitallibrary.org/conference-proceedings-of-spie/9912/99120Z/Effects-of-thermal-inhomogeneity-on-4m-class-mirror-substrates/10.1117/12.2234287.full
https://www.spiedigitallibrary.org/conference-proceedings-of-spie/9912/99120Z/Effects-of-thermal-inhomogeneity-on-4m-class-mirror-substrates/10.1117/12.2234287.full
http://proceedings.spiedigitallibrary.org/proceeding.aspx?articleid=2504940&resultClick=1
http://proceedings.spiedigitallibrary.org/proceeding.aspx?articleid=2504940&resultClick=1
http://proceedings.spiedigitallibrary.org/proceeding.aspx?articleid=2538324&resultClick=1
http://proceedings.spiedigitallibrary.org/proceeding.aspx?articleid=2538324&resultClick=1
http://proceedings.spiedigitallibrary.org/proceeding.aspx?articleid=2436410
http://proceedings.spiedigitallibrary.org/proceeding.aspx?articleid=2436410
http://proceedings.spiedigitallibrary.org/proceeding.aspx?articleid=1890928
http://proceedings.spiedigitallibrary.org/proceeding.aspx?articleid=1744965
https://www.spiedigitallibrary.org/conference-proceedings-of-spie/8683/1/Zero-expansion-glass-ceramic-ZERODUR-roadmap-for-advanced-lithography/10.1117/12.2011873.short?SSO=1
https://www.spiedigitallibrary.org/conference-proceedings-of-spie/8683/1/Zero-expansion-glass-ceramic-ZERODUR-roadmap-for-advanced-lithography/10.1117/12.2011873.short?SSO=1
https://www.spiedigitallibrary.org/conference-proceedings-of-spie/7739/1/Modeling-of-the-thermal-expansion-behaviour-of-ZERODUR-at-arbitrary/10.1117/12.855980.short
https://www.spiedigitallibrary.org/conference-proceedings-of-spie/7739/1/Modeling-of-the-thermal-expansion-behaviour-of-ZERODUR-at-arbitrary/10.1117/12.855980.short
http://proceedings.spiedigitallibrary.org/proceeding.aspx?articleid=1340737
http://proceedings.spiedigitallibrary.org/proceeding.aspx?articleid=1288993
http://proceedings.spiedigitallibrary.org/proceeding.aspx?articleid=1288993
http://proceedings.spiedigitallibrary.org/proceeding.aspx?articleid=1288993
http://proceedings.spiedigitallibrary.org/proceeding.aspx?articleid=1289962
http://proceedings.spiedigitallibrary.org/proceeding.aspx?articleid=1289962
http://proceedings.spiedigitallibrary.org/proceeding.aspx?articleid=1328391
http://proceedings.spiedigitallibrary.org/proceeding.aspx?articleid=1328391

2. Mechanical Strength and Behavior
Minimum lifetime of ZERODUR?® structures based on the Optical Engineering Vol. 58,
[2-13] | 2019 P. Hartmann
breakage stress threshold model: a review Issue 2 (open access)
The relation of surface treatment and sub-surface R. Jedamzik, P. Hartmann, I. Burger,
[2-12] | 2018 Proc. SPIE Vol. 10706
damage on ZERODUR® T. Westerhoff
[2-11] | 2017 ZERODUR®-bending strength: review of achievements P. Hartmann Proc. SPIE Vol. 10371
ZERODUR?® strength modeling with Weibull statistical Proc. SPIE Vol. 9912
[2-10] | 2016 P. Hartmann
distributions (open access)
ZERODUR?®: new stress corrosion data improve strength
[2-9] 2015 P. Hartmann, G. Kleer Proc. SPIE Vol. 9573
fatigue prediction
A P. Hartmann, A. Leys, A. Carré, F. Kerz,
[2-8] 2014 ZERODUR®: bending strength data for etched surfaces Proc. SPIE. Vol. 9151
T. Westerhoff
[2-7] 2012 ZERODUR?®, Deterministic approach for strength design  P. Hartmann Optical Engineering 51(12)
ZERODUR?® for stressed mirror polishing II: improved R. Jedamzik, C. Kunisch, T. Westerhoff,
[2-6] 2012 Proc. SPIE Vol. 8450
modeling of the material behavior U. Miiller, ). Daniel
ZERODUR?®: new results on bending strength and stress
[2-5] 2011 P. Hartmann Proc. SPIE Vol. 8146
corrosion
[2-4] 2011 ZERODUR?® for stress mirror polishing R. Jedamzik, C. Kunisch, T. Westerhoff Proc. SPIE Vol. 8126
P. Hartmann, K. Nattermann,
[2-3] 2009 ZERODUR® glass ceramics for high stress applications T. Doehring, R. Jedamzik, M. Kuhr, Proc. SPIE Vol. 7425
P. Thomas, G. Kling, S. Lucarelli,
. ® P. Hartmann, K. Nattermann,
Strength aspects for the design of ZERODUR® glass
[2-2] 2007 T. Doehring, M. Kuhr, P. Thomas, Proc. SPIE Vol. 6666
ceramics structures
G. Kling, P. Gath, S. Lucarelli,
ZERODUR?® glass ceramics: design of structures with K. Nattermann, P. Hartmann, G. Kling,
[2-1] 2008 Proc. SPIE Vol. 7018
high mechanical stresses P. Gath, S. Lucarelli, B. Messerschmidt
3. Light Weighted Mirror Blanks and Space Applications
R. Jedamzik, H. Esemann, C. Kunisch, . To be published in
[3-33] | 2023 Dos and don’ts in mounting ZERODUR® (a review)
Krieg Proc. Vol. SPIE 12677
3:32] Habitable Worlds Observatory (HWO): realizable T. Hull, J. Krieg, C. Kunisch, R. Jedamzik, ~ To be published in
- 2023
ZERODUR® mirror thermal characteristics for stability T. Westerhoff Proc. Vol. SPIE 12677
ZERODUR?® characteristics that enable ultrastability for T. Hull, R. Jedamzik, J. Krieg, T. Proc. SPIE Vol. 12777
[3-31] | 2023
landmark future European and US space missions Westerhoff (open access)
. Krieg, A. Carre, T. Dohring, P.
The past decade of ZERODUR?® glass-ceramics in space : 9 9
[3-30] | 2022 Hartmann, T. Hull, R. Jedamzik, T. Proc. SPIE Vol. 12180

applications

Westerhoff
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https://www.spiedigitallibrary.org/journals/optical-engineering/volume-58/issue-2/020902/Minimum-lifetime-of-ZERODUR-structures-based-on-the-breakage-stress/10.1117/1.OE.58.2.020902.full
https://www.spiedigitallibrary.org/journals/optical-engineering/volume-58/issue-2/020902/Minimum-lifetime-of-ZERODUR-structures-based-on-the-breakage-stress/10.1117/1.OE.58.2.020902.full
https://www.spiedigitallibrary.org/conference-proceedings-of-spie/10706/1070635/The-relation-of-surface-treatment-and-sub-surface-damage-on/10.1117/12.2311649.full
https://www.spiedigitallibrary.org/conference-proceedings-of-spie/10706/1070635/The-relation-of-surface-treatment-and-sub-surface-damage-on/10.1117/12.2311649.full
https://www.spiedigitallibrary.org/conference-proceedings-of-spie/10371/1037104/ZERODUR---bending-strength-review-of-achievements/10.1117/12.2272562.short
https://www.spiedigitallibrary.org/conference-proceedings-of-spie/9912/991208/ZERODUR-strength-modeling-with-Weibull-statistical-distributions/10.1117/12.2231608.full
https://www.spiedigitallibrary.org/conference-proceedings-of-spie/9912/991208/ZERODUR-strength-modeling-with-Weibull-statistical-distributions/10.1117/12.2231608.full
http://proceedings.spiedigitallibrary.org/proceeding.aspx?articleid=2436280
http://proceedings.spiedigitallibrary.org/proceeding.aspx?articleid=2436280
http://proceedings.spiedigitallibrary.org/proceeding.aspx?articleid=1890929
https://wp.optics.arizona.edu/optomech/wp-content/uploads/sites/53/2016/10/Hartmann-2012.pdf
http://proceedings.spiedigitallibrary.org/proceeding.aspx?articleid=1359857
http://proceedings.spiedigitallibrary.org/proceeding.aspx?articleid=1359857
http://proceedings.spiedigitallibrary.org/proceeding.aspx?articleid=1342218
http://proceedings.spiedigitallibrary.org/proceeding.aspx?articleid=1342218
http://proceedings.spiedigitallibrary.org/proceeding.aspx?articleid=1341610
https://www.spiedigitallibrary.org/conference-proceedings-of-spie/7425/74250M/ZERODUR-glass-ceramics-for-high-stress-applications/10.1117/12.828033.short?SSO=1
http://proceedings.spiedigitallibrary.org/proceeding.aspx?articleid=1304998
http://proceedings.spiedigitallibrary.org/proceeding.aspx?articleid=1304998
http://www.researchgate.net/profile/Peter_Hartmann11/publication/253793785_ZERODUR_(R)_Glass_Ceramics_-_Strength_Data_for_the_Design_of_Structures_with_High_Mechanical_Stresses_-_art._no._70180P/links/54f03ccd0cf2495330e47d23.pdf
http://www.researchgate.net/profile/Peter_Hartmann11/publication/253793785_ZERODUR_(R)_Glass_Ceramics_-_Strength_Data_for_the_Design_of_Structures_with_High_Mechanical_Stresses_-_art._no._70180P/links/54f03ccd0cf2495330e47d23.pdf
https://www.spiedigitallibrary.org/conference-proceedings-of-spie/12777/127776U/ZERODUR-characteristics-that-enable-ultrastability-for-landmark-future-European-and/10.1117/12.2691357.full
https://www.spiedigitallibrary.org/conference-proceedings-of-spie/12777/127776U/ZERODUR-characteristics-that-enable-ultrastability-for-landmark-future-European-and/10.1117/12.2691357.full
https://www.spiedigitallibrary.org/conference-proceedings-of-spie/12180/121805N/The-past-decade-of-ZERODUR-glass-ceramics-in-space-applications/10.1117/12.2628956.short?SSO=1
https://www.spiedigitallibrary.org/conference-proceedings-of-spie/12180/121805N/The-past-decade-of-ZERODUR-glass-ceramics-in-space-applications/10.1117/12.2628956.short?SSO=1
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Factors that favor ZERODUR® mirror substrates for
Astro2020’s IR/0/UV future Flagship

Telescope mirror substrate trades: is the landscape
between low- and high-thermal expansion substrates
changed by the entry of Kyocera Cordierite CO720?
Material attributes that define performance and
efficiency of spaceborne mirrors

Correlation of subsurface damage and surface
roughness on ZERODUR ground surfaces by using
rotation table peripheral grinding process

Better, Faster, Cheaper: Recent SCHOTT ZERODUR®
facilities are game-changing for high performance
Lightweight Mirrors

Parameters for mirror selection: trades between glass
ceramics, glass, metals, ceramics and cordierites
Enablement and optimization of next generation
ground and spaceborne telescope mirrors and
structures through engineering and manufacturing
advances at SCHOTT AG

Selection considerations for astronomical mirror
materials: Trade criteria

ZERODUR?® as a dimensionally stable mirror substrate
material for spaceborne telescopes

Advances in ZERODUR® manufacturing for space and
ground based telescopes

ZERODUR® expanding capabilities and capacity for
future spaceborne and ground-based telescopes
Production of ELZM mirrors: performance coupled with
attractive schedule, cost, and risk factors

Use of updated material properties in parametric
optimization of spaceborne mirrors

Cost-optimized methods extending the solution space
of lightweight spaceborne monolithic ZERODUR®
mirrors to larger sizes

Selection considerations between ZERODUR® and
silicon carbide for dimensionally-stable spaceborne

optical telescopes in low-earth-orbit

T. Hull, J. Krieg, R. Jedamzik, P.

Hartmann, A. Carre, T. Westerhoff

T. Hull, A. Carre, G. Weidmann, J. Krieg,
T. Westerhoff
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Westerhoff
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https://www.spiedigitallibrary.org/conference-proceedings-of-spie/12180/121805O/Factors-that-favor-ZERODUR-mirror-substrates-for-Astro2020s-IR-O/10.1117/12.2630201.short
https://www.spiedigitallibrary.org/conference-proceedings-of-spie/12180/121805O/Factors-that-favor-ZERODUR-mirror-substrates-for-Astro2020s-IR-O/10.1117/12.2630201.short
https://www.spiedigitallibrary.org/conference-proceedings-of-spie/11820/1182007/Telescope-mirror-substrate-trades--is-the-landscape-between-low/10.1117/12.2594852.full
https://www.spiedigitallibrary.org/conference-proceedings-of-spie/11820/1182007/Telescope-mirror-substrate-trades--is-the-landscape-between-low/10.1117/12.2594852.full
https://www.spiedigitallibrary.org/conference-proceedings-of-spie/11820/1182007/Telescope-mirror-substrate-trades--is-the-landscape-between-low/10.1117/12.2594852.full
https://www.spiedigitallibrary.org/conference-proceedings-of-spie/11852/118524Q/Material-attributes-that-define-performance-and-efficiency-of-spaceborne-mirrors/10.1117/12.2599806.full
https://www.spiedigitallibrary.org/conference-proceedings-of-spie/11852/118524Q/Material-attributes-that-define-performance-and-efficiency-of-spaceborne-mirrors/10.1117/12.2599806.full
https://www.spiedigitallibrary.org/conference-proceedings-of-spie/11852/118522I/Correlation-of-subsurface-damage-and-surface-roughness-on-ZERODUR-ground/10.1117/12.2599381.full
https://www.spiedigitallibrary.org/conference-proceedings-of-spie/11852/118522I/Correlation-of-subsurface-damage-and-surface-roughness-on-ZERODUR-ground/10.1117/12.2599381.full
https://www.spiedigitallibrary.org/conference-proceedings-of-spie/11852/118522I/Correlation-of-subsurface-damage-and-surface-roughness-on-ZERODUR-ground/10.1117/12.2599381.full
https://www.spiedigitallibrary.org/conference-proceedings-of-spie/11852/118524R/Better-faster-cheaper---Recent-SCHOTT-ZERODUR-facilities-are/10.1117/12.2599807.full
https://www.spiedigitallibrary.org/conference-proceedings-of-spie/11852/118524R/Better-faster-cheaper---Recent-SCHOTT-ZERODUR-facilities-are/10.1117/12.2599807.full
https://www.spiedigitallibrary.org/conference-proceedings-of-spie/11852/118524R/Better-faster-cheaper---Recent-SCHOTT-ZERODUR-facilities-are/10.1117/12.2599807.full
https://www.spiedigitallibrary.org/conference-proceedings-of-spie/11443/1144365/Parameters-for-mirror-selection---trades-between-glass-ceramics/10.1117/12.2562542.short
https://www.spiedigitallibrary.org/conference-proceedings-of-spie/11443/1144365/Parameters-for-mirror-selection---trades-between-glass-ceramics/10.1117/12.2562542.short
https://www.spiedigitallibrary.org/conference-proceedings-of-spie/11487/1148708/Enablement-and-optimization-of-next-generation-ground-and-spaceborne-telescope/10.1117/12.2575954.short
https://www.spiedigitallibrary.org/conference-proceedings-of-spie/11487/1148708/Enablement-and-optimization-of-next-generation-ground-and-spaceborne-telescope/10.1117/12.2575954.short
https://www.spiedigitallibrary.org/conference-proceedings-of-spie/11487/1148708/Enablement-and-optimization-of-next-generation-ground-and-spaceborne-telescope/10.1117/12.2575954.short
https://www.spiedigitallibrary.org/conference-proceedings-of-spie/11487/1148708/Enablement-and-optimization-of-next-generation-ground-and-spaceborne-telescope/10.1117/12.2575954.short
https://www.spiedigitallibrary.org/conference-proceedings-of-spie/11487/114871D/Selection-considerations-for-astronomical-mirror-materials-Trade-criteria/10.1117/12.2570454.short
https://www.spiedigitallibrary.org/conference-proceedings-of-spie/11487/114871D/Selection-considerations-for-astronomical-mirror-materials-Trade-criteria/10.1117/12.2570454.short
https://www.spiedigitallibrary.org/conference-proceedings-of-spie/11180/1118017/ZERODUR-as-a-dimensionally-stable-mirror-substrate-material-for-spaceborne/10.1117/12.2535962.full
https://www.spiedigitallibrary.org/conference-proceedings-of-spie/11180/1118017/ZERODUR-as-a-dimensionally-stable-mirror-substrate-material-for-spaceborne/10.1117/12.2535962.full
https://www.spiedigitallibrary.org/conference-proceedings-of-spie/10706/107060Q/Advances-in-ZERODUR-manufacturing-for-space-and-ground-based-telescopes/10.1117/12.2314596.short
https://www.spiedigitallibrary.org/conference-proceedings-of-spie/10706/107060Q/Advances-in-ZERODUR-manufacturing-for-space-and-ground-based-telescopes/10.1117/12.2314596.short
https://www.spiedigitallibrary.org/conference-proceedings-of-spie/10401/104010R/ZERODUR-expanding-capabilities-and-capacity-for-future-spaceborne-and-ground/10.1117/12.2274330.short
https://www.spiedigitallibrary.org/conference-proceedings-of-spie/10401/104010R/ZERODUR-expanding-capabilities-and-capacity-for-future-spaceborne-and-ground/10.1117/12.2274330.short
https://www.spiedigitallibrary.org/conference-proceedings-of-spie/9911/99112P/Production-of-ELZM-mirrors--performance-coupled-with-attractive-schedule/10.1117/12.2234277.short
https://www.spiedigitallibrary.org/conference-proceedings-of-spie/9911/99112P/Production-of-ELZM-mirrors--performance-coupled-with-attractive-schedule/10.1117/12.2234277.short
https://www.spiedigitallibrary.org/conference-proceedings-of-spie/9904/99046B/Use-of-updated-material-properties-in-parametric-optimization-of-spaceborne/10.1117/12.2234269.short
https://www.spiedigitallibrary.org/conference-proceedings-of-spie/9904/99046B/Use-of-updated-material-properties-in-parametric-optimization-of-spaceborne/10.1117/12.2234269.short
http://proceedings.spiedigitallibrary.org/proceeding.aspx?articleid=2436288
http://proceedings.spiedigitallibrary.org/proceeding.aspx?articleid=2436288
http://proceedings.spiedigitallibrary.org/proceeding.aspx?articleid=2436288
http://proceedings.spiedigitallibrary.org/proceeding.aspx?articleid=2436289
http://proceedings.spiedigitallibrary.org/proceeding.aspx?articleid=2436289
http://proceedings.spiedigitallibrary.org/proceeding.aspx?articleid=2436289

Lightweight ZERODUR® mirror blanks: recent advances

[3-13] | 2014 supporting faster, cheaper, and better spaceborne T. Hull, T. Westerhoff Proc. SPIE. Vol. 9241
Pp ) p p
optical telescope assemblies
Extreme lightweight ZERODUR® mirrors (ELZM):
[3-12] | 2014 T. Hull, T. Westerhoff Proc. SPIE. Vol. 9143
supporting characteristics for spaceborne applications
ZERODUR?® iso-grid design of a 3m class light weighted R. Jedamzik, A. Leys, V. Seibert,
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