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Foreword 
 
This volume contains papers presented at the 39th Annual Symposium on Optical Materials for 
High-Power Lasers that was held at the National Institute of Standards and Technology in 
Boulder, Colorado, 24–26 September 2007. The symposium was cosponsored by Lawrence 
Livermore National Laboratory (USA). Cooperating organizations were the Center for High 
Technology Materials at the University of New Mexico (USA), Pacific Northwest National 
Laboratory (USA), Laser Zentrum Hannover e.V. (Germany), the National Institute of Standards 
and Technology (USA), Electro-Magnetic Remote Sensing Defence Technology Centre (United 
Kingdom), and the College of Optics and Photonics, CREOL & FPCE, University of Central 
Florida (USA). The symposium was attended by 149 scientists and engineers from Canada, 
China, France, Germany, Israel, Japan, Lithuania, the United Kingdom, and the United States. 
One-third of the attendees and half of the presentations were from abroad. A mini-symposium 
held on Wednesday afternoon addressed lifetime issues associated with CW and quasi CW lasers 
and highlighted our growing interest in this important area. Including the mini-symposium, 67 
papers were presented in oral and poster sessions. 
 
The meeting offered an opportunity to both renew old friendships and make new acquaintances. 
As usual, the National Institute of Standards and Technology in Boulder, Colorado, offered a 
relaxed setting conducive to promote exchanges between individuals working in closely related 
and complementary fields. NIST continues to be our selected venue for this meeting and we look 
forward to future opportunities to again come together here. The symposium is traditionally 
partitioned into the five technical sessions that address the following topics: thin films; surfaces, 
mirrors, and contamination; fundamental mechanisms; materials and measurements; and finally, a 
mini-symposium that, this year, focused on optics in a hostile environment. Dr. Gregory J. 
Exarhos of Pacific Northwest National Laboratory (USA), Dr. Arthur H. Guenther of the Center 
for High Technology Materials at the University of New Mexico (USA), Dr. Keith L. Lewis of 
Electro-Magnetic Remote Sensing Defence Technology Centre (UK), Dr. Detlev Ristau from the 
Laser Zentrum Hannover e.V. (Germany), Dr. M. J. Soileau, Vice-President of Research at the 
University of Central Florida (USA), and Mr. Christopher J. Stolz of the Lawrence Livermore 
National Laboratory (USA) cochaired the symposium.  
 
The editors assume full responsibility for the summary article, which contains a highlighted 
overview of the symposium. Only manuscripts that were presented at the symposium appear in 
this volume and questions pertaining to these articles should be addressed directly to the authors. 
The interested reader is referred to the bibliography at the end of the summary article for general 
references to the literature of laser damage studies.  
 
The 40th Annual Symposium of this SPIE-sponsored series will again be held in Boulder, 
Colorado, 22–24 September 2008. Suggestions from meeting attendees regarding prospective 
future technical topics to be addressed at this conference have been communicated to and 
reviewed by the organizing committee. Next year’s program will likely offer a mini-symposium 
topic on optic lifetime issues associated with fused silica. 
  
The principal topics to be considered in the 2008 technical program do not differ drastically from 
those covered in this volume. With the construction of multiple petawatt facilities around the 
world, we expect to hear more about damage mechanisms down to the femtosecond regime, 
damage effects from short wavelength irradiation including the x-ray region, new optical 
materials design approaches, and transfer of underpinning fundamental science results to the 

ix



commercial sector for development of innovative processing and cleaning applications. High 
brightness sources at shorter wavelengths continue to be of interest, and a corresponding shift in 
emphasis to damage problems associated with short-wavelength and repetitively pulsed 
irradiation of optical elements is envisioned in next year’s program. Innovative fabrication 
approaches and more reliable test procedures are of continuing interest, particularly in the area of 
thin films. New materials and the impact of defects on the damage process will continue to be 
emphasized, as will further reports on conditioning effects and damage repair or mitigation.  
 
As was initially established in 1992, several distinguished speakers will be invited to deliver 
presentations of a tutorial or review nature; in addition, late-breaking developments of interest to 
the laser damage community will be covered in other contributions.  
 
The aim of this annual symposium series is to encourage exchange of information regarding 
optical materials for high-power/high-energy lasers. The editors welcome comments and 
criticism relevant to this purpose from all interested readers.  
 
 
Gregory J. Exarhos, Pacific Northwest National Laboratory (USA) 
Arthur H. Guenther, Center for High Technology Materials at the University 
   of New Mexico (USA) 
Keith L. Lewis, Electro-Magnetic Remote Sensing Defence Technology Centre 
   (United Kingdom) 
Detlev Ristau, Laser Zentrum Hannover e.V. (Germany) 
M. J. Soileau, University of Central Florida (USA) 
Christopher J. Stolz, Lawrence Livermore National Laboratory (USA) 
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International Program Committee 
 

The cochairs of this series of symposia rely heavily on an International Program Committee to 
ensure their awareness of significant research in the broad field of laser-induced damage 
throughout the world. Its members are also frequently the source of suggestions for invited 
speakers and mini-symposium topics and leaders. The committee performs a vital service as an 
outreach for the conference on a global scale. Individuals with suggestions for the meeting are 
requested to contact any committee member (next page) who is either an acquaintance or in 
close proximity. The committee is ably led by Keith Lewis, International Program Committee 
Chair and Detlev Ristau, International Program Committee Cochair. 
 
 
Gregory J. Exarhos (greg.exarhos@pnl.gov) 
Arthur H. Guenther (agun@chtm.unm.edu) 
Keith L. Lewis (kllewis@qinetiq.com) 
Detlev Ristau (dr@lzh.de) 
M. J. Soileau (mj@mail.ucf.edu) 
Christopher J. Stolz (stolz1@llnl.gov) 
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Symposium Welcome 
 

On the Occasion of the Thirty-Ninth Boulder Damage Symposium 
 

Christopher J. Stolz 
 

Lawrence Livermore National Laboratory (USA) 
 
On behalf of my fellow cochairs, Greg Exarhos, Art Guenther, Keith Lewis, Detlev Ristau, and 
M. J. Soileau, I extend a warm welcome to all participants to the 39th Annual Symposium on 
Optical Materials for High Power Lasers. The BDS conference has been designed to maximize 
interactions between researchers through the use of non-parallel sessions, question and answer 
periods at the end of oral talks, and poster sessions for more direct dialog between colleagues. A 
mixer the evening before the conference and a wine and cheese party on Tuesday evening also 
create opportunities to share research and build friendships with a wide range of international 
participants. Finally, Alpine Research Optics graciously hosts an open house on Monday evening 
creating an additional opportunity to network with fellow colleagues. 
 
In 1969, Dr. Art Guenther and Dr. Alex Glass started this annual symposium on laser-induced 
damage in optical materials and Art has tirelessly cochaired this meeting since its inception. 
Unfortunately, we lost Art to cancer earlier this year. His absence will be felt by all since his 
contributions to the field have been so significant. This conference has been one of Art’s favorite 
passions so he has been laying the groundwork for some time to continue his legacy. In 1990 
SPIE began publishing the BDS proceedings and in 2002 SPIE also began handling the 
administrative functions of the conference. An International Program Committee was organized 
in 1997 to recommend invited speakers, mini-symposium topics, and to extend our reach into the 
international laser damage community. CDs were created of the earlier proceedings to make prior 
out-of-print work available to the damage community. Finally over the last five years, Art has 
moved to an advisory role, whereas the cochairs have taken more active roles in planning and 
implementation of the conference. Art’s main lasting contribution to this conference is his high 
standards. The best way we can honor Art’s legacy is by contributing high quality original work 
to this conference. 

 
The growth of this conference is attributed to a number of forces. Early in our history, domestic 
military applications fed much of the initial growth. Reductions in defense spending in the late 
1980s led to fewer papers as illustrated in Figure 1. Over the last two decades growth has been 
clearly achieved by foreign contributions, primarily from Europe and Asia, with laser fusion 
programs also acting as a catalyst.   
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Coiifereiice year

Fig. 1 Historical account of the continent of origin of primary authors 
contributing to the Boulder Damage Symposium.

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
The city of Boulder provides some spectacular scenery, excellent hiking and other outdoor 
activities, and great restaurants. I hope this setting provides a great opportunity to relax with old 
friends and perhaps establish new research opportunities. On behalf of my cochairs and the 
International Program Committee, I wish you a productive and enjoyable stay in Boulder and 
look forward to seeing you next year. 
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Summary of Meeting 
 

Laser-Induced Damage in Optical Materials 
39th Annual Symposium 
24–26 September 2007 

 
Christopher J. Stolz 

Lawrence Livermore National Laboratory 
PO Box 808, L-491 

Livermore, CA 94551 USA 
 

Abstract 
 

These proceedings contain the papers presented as oral and poster presentations at the 
39th Annual Symposium on Optical Materials for High-Power Lasers. The conference was held at 
the National Institute of Standards and Technology facility in Boulder Colorado, 24–26 
September 2007. The symposium was divided into the traditional sessions devoted to the 
following topics: thin films; surfaces, mirrors and contamination; fundamental mechanisms; 
materials and measurements; and finally, a mini-symposium on lifetime issues for CW and quasi 
CW lasers. The conference started with two very touching tributes from Alex Glass and M.J. 
Soileau, in remembrance of the life of Dr. Art Guenther, the co-founder for this conference who 
has cochaired this conference from its inception. Doc Art with be truly missed, although his 
contributions to this conference will be longstanding. Dr. Gregory J. Exarhos of Pacific 
Northwest National Laboratory (USA), Dr. Keith L. Lewis of Electro-Magnetic Remote Sensing 
Defence Technology Centre (UK), Dr. Detlev Ristau of the Laser Zentrum Hannover e.V. 
(Germany), Dr. M. J. Soileau, of the University of Central Florida (USA), and Mr. Christopher J. 
Stolz of the Lawrence Livermore National Laboratory (USA), cochaired the symposium. 
 
All told, 67 papers were presented, including oral and poster presentations plus a mini-
symposium. No parallel sessions were held, allowing the opportunity to discuss common 
research interests with all the presenters. With 149 participants attending, the meeting offered an 
opportunity to make many new acquaintances. Although held annually in the US, this is a truly 
international conference with 33 percent of the attendees and 55 percent of the presentations 
coming from abroad. As usual, the National Institute of Standards and Technology in Boulder, 
Colorado, offered a setting conductive to interchanges between individuals working in closely 
related and complementary fields. We look forward to future opportunities to again come 
together there. 
 
The 40th Annual Symposium of this series will be held in Boulder, Colorado, 22–24 September 
2008. A concerted effort will be made to ensure a close liaison between the high-peak-power and 
high-average-power communities, as well as to include damage issues related to various research 
efforts and commercial laser applications. A mini-symposium related to the subject of fused silica 
optics is anticipated. Plenary talks are also anticipated summarizing 40 years of contributions in 
the four major topical areas. Additionally a CD or DVD is anticipated being released which will 
include the papers from 2004 – 2008 proceedings. Electronic copies of the prior years are also 
available on CD as listed in the references at the end of this paper. 
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The principal topics to be considered as contributed papers in 2008 do not differ drastically from 
those enumerated above. We expect to hear more about the impacts of contamination on the 
laser resistance of optical components and the impacts of defects since both of these topics 
continue to generate significant interest. High-energy laser windows and crystals continue to 
place limitations on laser systems, so remain an active area of research and spirited debate. 
Refinement of the mitigation strategy consisting of damage initiation followed by arresting 
damage growth through post-processing techniques while not creating downstream damage is 
also expected to be a continued focus as a large number of laser-resistant UV optics are 
manufactured for large-aperture fusion lasers. Short pulse laser optics and damage phenomena 
remain an active area of research. We also expect to hear more about new measurement 
techniques to improve our understanding of the different damage mechanisms or to improve the 
manufacturing of optical materials and thin films for optical components of greater laser damage 
resistance. 
 
As was initially established in 1992, several distinguished invited speakers will make presentations 
of a tutorial or review nature, in addition, other contributors will cover late-breaking 
developments of interest to the attendees. 
 
The purpose of this series of symposia is to exchange information about optical materials for 
high-power/high-energy lasers. The editors welcome comments and criticism from all interested 
readers relevant to this purpose. 
 
Key words: laser damage, laser interaction, optical components, optical fabrication, optical 
materials and properties, thin film coatings, contamination. 
 

Introduction 
 
The 39th Annual Symposium on Optical Materials for High-Power Lasers (a.k.a. the Boulder 
Damage Symposium, because of its Boulder, Colorado, venue) was held 24-26 September 2007. 
This symposium continues to be the principal U.S. and international forum for the exchange of 
information relative to the interaction of intense laser light with optical media and components. 
Historically, the meeting has been divided into four broad categories: thin films; fundamental 
mechanisms; materials and measurements; and surfaces, mirrors, and contamination as illustrated 
in Figure 1. 
 

Thin Films 
 

Because of the tremendous range of applications of optical multilayers for modifying the optical 
performance of elements (e.g., reflectivity, wavelength sensitivities, polarization, or simply 
protection, etc.), this receives attention. Besides damage thresholds or sensitivity, topics include 
advanced thin deposition technology, film structure, film design, film response to environmental 
attack and aging, and numerous reports on important film properties such as adhesion, thermal 
conductivity, absorption, stability, defect identification, aging – drift and moisture infusion, and 
conditioning processes to improve performance. 
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Fig. 1 Historical statistics of conference attendance and paper submission (top) and distribution 

of submissions by topical area (bottom).
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Dense thin film processes offer the benefit of environmental stability so much of the research in 
the field of thin films is proceeding in this direction. Laser interaction studies are uncovering 
areas were dense films offer advantages over traditional e-beam coatings. An example from the 
invited talk is the preconditioning of bare surfaces to increase the laser resistance of dense ion 
beam sputtered antireflection coatings. 
 
Coating defects continue to be an area of active interest in both process optimization to 
minimize defect formation as well as mitigation techniques such as laser conditioning. This year 
we saw continued increase of interest in short pulse and DUV coatings. 
 

Fundamental Mechanisms 
 
This area deals with the interaction of light with matter – where real system experience is 
presented. Topics include nonlinear behavior, self-focusing, thermal modeling, and experimental 
data reduction protocols (e.g. effects of pulse width, repetition rate or duty cycle, spot size, 
wavelength, temperature, ionizing radiation, and other environmental effects), as well as all types 
of experimental or material variable scaling relationships that not only afford insight into the 
fundamentals of the interaction process, but allow extrapolations for engineering and cost-
benefit evaluations. In many areas, these insights are based on real-world, systems-level tests, as 
opposed to a frequently pristine laboratory environment. 
 
Due to the interest in ultrashort phenomena, the invited speaker for the fundamental 
mechanisms session spoke on nanospallation induced by femtosecond pulses. Most of the 
damage research at long pulses (nanosecond and longer) focuses on sub-micron to micron-scale 
defects (coating nodules, subsurface cracks, absorbing polishing compounds) and thermo-
mechanical damage. The need for laser resistant UV optics (KDP, DKDP, and fused silica) for 
laser fusion lasers continues to drive much of the discussion.  
 

Surfaces and Mirrors 
 
Here one will find presentations on surface preparation (including single-point diamond micro-
machining and ductile grinding), subsurface damage characterization, roughness and scattering, 
environmental degradation and aging, as well as substrate material properties, including cooling 
techniques, and, of course, damage measurements and the cleaning of surfaces. The crux of the 
contamination problem is fundamentally that damage experiments done in controlled clean 
laboratory settings do not necessarily yield the same results as laser operations in less pristine 
operating environments. A significant amount of work is needed in understanding what 
contamination is acceptable, what contamination is threatening to optic survivability, and how 
fluence-limiting or lifetime-limiting contamination can be eliminated or mitigated from operating 
laser systems. 
 
The invited paper gave a tremendous overview of mirror technologies needed for the James 
Webb Space Telescope. Although not exactly a laser damage talk, issues with losses, coating 
stability, and micro-meteorite damage were still extremely relevant. 
 

Materials and Measurements 
 
This section deals with laser damage to the bulk of transparent optical media – whether 
amorphous, polymeric, polycrystalline, or crystalline – and its preparation, as well as reports of 
material properties of import to their optical function and/or the damage process, e.g., linear and 
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nonlinear refractive indices, absorption, thermal conductivity, stress-optic coefficients, moduli, 
and defects. Also included are new techniques for measuring these quantities, which present a 
continuing challenge as materials are improved in quality and diversity. 
 
There is always interest in improved measurement systems or new instruments. There were also 
some very spirited discussion and interest in carbon nanotubes. Finally, microstructure 
replacements for antireflection coatings to yield extremely high damage thresholds captured a lot 
of attention. 
 

Mini-Symposium on Lifetime Issues for CW and Quasi CW Lasers 
 
This year the meeting was concluded with a mini-symposium dealing with the topic of optics 
lifetime for CW lasers. Of particular interest were the results of the impacts of space 
environments on a variety of optical samples. Typically during the mini-symposium, a paper will 
be presented that is marginally relevant to the main topic of the meeting, but is an excellent 
review of the state of a specific technology. This was especially true for the paper on ophthalmic 
optics which are exposed to extremely hostile environments, although at extremely low photon 
flux. The mini-symposium was organized this year by Alan Stewart from The Boeing Company 
(USA). 
 

Invited Papers 
 
As usual, the 2007 meeting was highlighted by several invited papers. They included: 
 
1. “Nanospallation induced by a femtosecond pulse,” S. I. Anisimov, N. I. Lobachevsky, State 

University of Nizhni Novgorod (Russia). 
 
2. “James Webb Space Telescope: a large deployable cryogenic telescope in space?”    

P. A. Lightsey, Ball Aerospace & Technologies Corp. (USA). 
 
3. “A laser preconditioning process for improving the laser damage threshold, and the search 

for subtle laser damage from long-duration laser exposure for IBS thin films,” A. D. Streater, 
Research Electro-Optics inc. (USA). 

 
4. “Final optics damage inspection (FODI) for the National Ignition Facility,” A. D. Conder, 

Lawrence Livermore National Laboratory (USA). 
 

Conference Awards 
 
Beginning with the meeting in 2000, the organizers instituted a best paper award in the oral and 
poster categories. The awards appropriately take the form of laser-induced art in an optical glass 
plaque. (see, e.g., paper by I. N. Trotski, Proc. SPIE 4679, 392-399 (2001) plus a remuneration). 
 
There were several outstanding posters and oral papers, however, the following papers were 
selected: 
 
Best Oral Paper: 
“High laser damage threshold surface relief micro-structures for antireflection mirror 
applications,” D. S. Hobbs, B. D. MacLeod, TelAztec LLC (USA). 
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Best Poster Paper: 
“Laser damage metrology in biaxial nonlinear crystals using focused test beams,” A. Hildenbrand, 
F. R. Wagner, H. Akhouayri, J.-Y.Natoli, and M. Commandré, Institut Fresnel, CNRS (France). 
 

In Conclusion 
 
The location in Boulder, Colorado during autumn at the venue of the National Institute of 
Standards and Technology and its outstanding facilities and support staff were appreciated by all. 
The 149 attendees were easily accommodated with ample opportunity to mingle and socialize. 
 
The organizers of the Boulder Damage Symposium look for opportunities to join with other 
related groups for joint meetings in the future. For example, in 2002 we had a joint meeting with 
the 7th International Workshop on Laser Beam and Optics Characterization, again with no 
parallel sessions. 
 
We must also take note of the tireless assistance of SPIE who handle the administrative functions 
of the symposium. Their presence, experience, resources, and professionalism clearly were made 
manifest with on-line reservations, payment by credit cards, badges, preparation of the abstract 
book and pocket programs, and on-line document service, to which we may add the social 
functions – thanks to them, “A good time was had by all.” 
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With the death of Dr. Arthur Guenther on April 23, 2007, the world of optics has lost a 
powerful and effective advocate. His contributions ranged over a wide variety of 
activities, including science, education, technology policy, economic development, and 
international cooperation. The loss was even greater for all of us who interacted with 
Art on a personal level, for whom his passing deprived us of a friend, a mentor, a critic, 
and an inspiration.  
 
Art Guenther was born in Hoboken, New Jersey, on April 20, 1931. He attended 
Rutgers University where he received a B.S. in Chemistry, and went on to receive his 
Ph.D. in Chemistry and Physics from Penn State University in 1957. While at Penn 
State, he worked in David Rank’s spectroscopy laboratory, an experience that influenced 
his decision to pursue a career in optics.  
 
After his graduate studies, Art embarked on his long career with the U.S. Air Force, and 
spent 31 years at the Kirtland Air Force Base, much of it as Chief Scientist of the Air 
Force Weapons Laboratory (now part of the Air Force Research Laboratory). Like most 
of his contemporaries, Art was trained in pre-laser optics and spectroscopy. He entered 
into his professional career at a time of great excitement, with the first demonstration of 
the laser in 1960, and the subsequent discovery of Q-switching two years later, making it 
possible to concentrate light on materials at a very high intensity, albeit for a brief 
interval. Throughout his career, Art retained a passionate interest in the interaction of 
intense light and matter, and co-founded the Symposium on Optical Materials for High 
Power Lasers (the Boulder Damage Symposium). At this, the 39th annual meeting of the 
Symposium, it is fitting that we take some time to recognize Art’s contributions to 
science, and to honor his many achievements.  
 
I had the privilege of working closely with Art for the first 10 years of the Boulder 
Damage Symposium, and we remained friends and occasional collaborators throughout 
his life. After his death, I contacted a number of his friends, former students, and 
professional colleagues, and asked them to collaborate in creating a collection of articles 
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in tribute to Art. The response was uniformly positive, and copies of this tribute volume 
will be distributed to everyone attending the Symposium1.This is not just a collection of 
technical articles, although many of the contributions are technical in nature. The 
purpose of this volume has several dimensions; it is intended to recognize the breadth 
and diversity of Art’s contributions, to provide personal insights into his productive 
career, to give his friends and colleagues an opportunity to express their appreciation, 
and to provide a portrait of the man as well as his accomplishments. 
 
I want to express my personal thanks to the SPIE for generous support of this project. 
Particular thanks go to Eugene Arthurs, Executive Director of SPIE, for making the 
project possible, to Merry Schnell, who provided expert and professional editing for the 
volume, and to Bobbie Lively, for administrative support. I also want to thank the 
contributors to the volume, for taking time from their busy lives and careers to create 
their personal remembrances of Art, and to search through their personal archives for 
appropriate photographs. I am especially grateful to M.J. Soileau, who provided me with 
excellent suggestions for added contributors, and good advice relating to the project 
overall. 
 
In this brief memoir, it is not possible to enumerate all of Art’s achievements and the 
dozens of awards that he received. This is an audience made up of specialists in optics 
and optical materials, so you are all quite familiar with Art’s contributions to those 
subjects. Art was a fellow of SPIE, the IEEE, and the Optical Society of America. He 
and I co-founded the Boulder Damage Symposium in 1967, but that history has been 
well-covered in previous meetings, and in the memorial volume. However, many in this 
audience are not as familiar with his contributions to pulsed power, national security, 
international cooperation, technical education, economic development and science 
policy. A quick review of his achievements in these areas will give you a picture of the 
breadth and depth of his many interests. 
 
Art’s interest in high voltage technology (pulsed power) stemmed from his work on 
simulation of the environmental effects of nuclear weapons, for which he received the 
Harry Diamond Award of the IEEE, in 1971. Art and his colleagues at Kirtland 
pioneered the development of laser-triggered spark gaps, a subject that merged two of 
Art’s lifelong interests. In conjunction with Professor Kris Kristiansen at Texas Tech 
University, Art founded the IEEE International Conference on Pulsed Power in 1976. 
He received the IEEE Peter Haas Pulsed Power Award at this conference in 1989. In 
recognition of his contributions, he was honored at an extended plenary session of the 
pulsed power conference in 2007, and the annual “Outstanding Pulsed Power Student 
Award” was renamed as “the Arthur H. Guenther Pulsed Power Student Award.” 
 
Art’s contributions to national security were many – he served as Chief Scientist of the 
Air Force Weapons Laboratory for many years. In addition to his direct contributions, 
as detailed above, his leadership and mentoring helped develop his students and 
colleagues, and expanded their contributions as well. In 1985, President Ronald Reagan 
awarded Art the Presidential Distinguished Senior Executive Service Award, which Art 
considered as one of his highest achievements. 
 
We have been privileged to have international participation in the Boulder Damage 
Symposium almost from the inception. Throughout his life, Art championed the cause 
of international collaboration in science. He served on the U.S. Advisory Committee for 
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the International Commission on Optics (ICO) from 1996 to 1999, and as President of 
the ICO from 1999 to 2002. Under Art’s leadership, the tri-annual international meeting 
of the ICO was held in San Francisco in 1999, the first time that it had come to the U.S. 
in 27 years. Art was also a frequent participant and strong supporter of the Russian 
equivalent of the Boulder Damage Symposium, the conference on “Non-Resonant 
Laser-Matter Interaction (NLMI),” which is held every two years in St. Petersburg. His 
interest in fostering scientific collaboration between the U.S. and Russia was recognized 
formally in 1992, when Art was named a fellow of the Urals Branch of the Russian 
Academy of Sciences. 
 
In the 1970s, the environmental movement coined the phrase, “Think Globally, Act 
Locally.” Art Guenther personified that philosophy. While active on the global stage, he 
continued to create and develop programs of local interest and benefit. He served as 
science advisor to three governors of his home state of New Mexico. He advised New 
Mexico’s two senators and congressional representative. At Art’s death, Senator Jeff 
Bingaman entered an extensive tribute to him in the Congressional Record, which is 
reprinted in the memorial volume. As is described by Eugene Arthurs’ article in that 
volume, Art was active in SPIE, serving on the Board of Directors from 1996 to 2001. 
This year, SPIE and the Optical Society of America renamed their joint Congressional 
Fellowship as the “Arthur H. Guenther Congressional Fellowship Program.”  
 
Art was a passionate believer in the value of optics and photonics as an engine of 
economic development, both internationally and locally. As Chair of the State Science 
and Technology Committee, he helped create a plan for economic development in New 
Mexico that called for the formation of five centers of excellence, including what is now 
the Center for High Temperature Materials (CHTM) at the University of New Mexico. 
As will be described by Professor Soileau, Art helped create the Center for Research in 
Electro-Optics and Lasers (CREOL) at the University of Central Florida, and was 
named a lifetime member of their Industrial Affiliates. Art was instrumental in forming 
the Alliance for Photonic Technology in New Mexico, consisting of the Air Force 
Research Laboratory, Los Alamos National Laboratory, Sandia National Laboratory and 
CHTM. The New Mexico Optical Industries Association recognized Art’s local 
contributions to the advancement of the optics industry by posthumously awarding him 
their Lifetime Service Award.  
 
Art recognized that the advancement of the field of optics depended entirely on a 
foundation of technical education, comprising all levels from secondary school to post 
doctoral studies. He worked closely with Dan Hull and Leno Pedrotti at the Center for 
Occupational R&D at Texas State Technical Institute to establish one of the first 
programs for training laser technicians, and served as Chair of the Center’s Board of 
Directors. He was active in expanding education and training in optics internationally, 
both through the ICO and the International Conference on Education and Training in 
Optics and Photonics (ETOP). A tribute to Art was given at the 2007 ETOP meetings 
in Ottawa in June 2007 and in Cape Coast, Ghana in November. At the secondary 
school level, he helped to create a special Photonics Academy at the West Mesa High 
School in Albuquerque, which was recently named the “Arthur Henry Guenther 
Photonics Academy” in his honor. 
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How was one man capable of achieving all this in a single lifetime? The answer to that 
question lies in large part in Art’s personal style of leadership. First of all, he was never 
just a participant in an activity, but quickly moved to a leadership position. Furthermore, 
he was never satisfied with just producing a report or studying a situation – he invariably 
wanted to translate talk into action and recommendations into programs. He was well 
aware of the limitations of acting alone, and was tremendously effective in enlisting the 
support and participation of others. It was very hard to say no to Art, but he always was 
ready to explain why you should say yes. He believed strongly that if he took a 
controversial position (as he occasionally did) that it was incumbent on him to explain 
the reasoning behind his decision, to help bring others around to his point of view, or at 
least, make the issues clear if they wished to disagree. Furthermore, if the issue was 
technical, he wanted to understand the underlying science. The Boulder Damage 
Symposium arose from just such an issue: What limits were placed on the performance 
of high power lasers by the interaction of intense light with optical materials? Art was 
not satisfied in just finding ways to avoid laser damage; he realized the importance of 
understanding how damage came about, and how it scaled with pulse duration, rep rate, 
frequency and type of material. His insistence on establishing the scientific basis of 
optical damage made the symposium the leading forum in the world for this subject, and 
laid the basis for applying so-called damage mechanisms constructively, to laser 
machining and materials processing, now a $1.7 billion industry world-wide. 
 
It can be said of Art that he didn’t just have interests, he had passions. His passions were 
infectious, and he drew others into his activities through his enthusiasm and dedication. 
For those who worked with him, he was an accomplished scientist, a natural leader, a 
mentor and above all, a friend. Never formal, he was always “Art” or “Doc” to those 
who knew him. Always approachable, he was never too busy to help someone in need. 
The tribute volume contains several testimonials to Art’s readiness to help others, either 
on a professional or personal level. 
 
Art drew great strength and support from his family. His wife Joan, and his daughters, 
Tracie and Wendy, took on the added burden of Art’s long working hours and intensive 
travel schedule. They share in all the honors that he received. Pat Whited, who served as 
his administrative assistant and “right-hand man” for much of his career, contributed 
greatly to his success and productivity as well.  
 
As President of the ICO, Art spoke often about this being “The Age of Light.” He saw 
clearly the promise of optical science and technology, and how it could be a force for 
progress and prosperity. Our challenge is to fulfill his vision of international 
cooperation, global scientific education and technology-based economic development. 
 
 

                                                 
1 “A Tribute to Dr. Arthur H. Guenther’” SPIE (2007) 
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