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Photonics Focus, a bimonthly print and online magazine, 
presents a fresh and exciting view of optics and photonics 
technology and industry. Published by SPIE for its 
20,000+ Members, the award-winning magazine—with its 

striking graphics and thought provoking editorial—stakes a presence at 
major SPIE events, distributed to attendees at Photonics West, Optics 
+ Photonics, and Defense + Commercial Sensing. Photonics Focus 
advertisers build visibility in the optics and photonics community, 
reaching industry decision makers who become customers.

Each issue of Photonics Focus provides articles and information 
aimed at helping optics and photonics professionals develop careers, 
maneuver the job market, and stay informed. Lavishly illustrated 
feature articles by some of the country's best science writers 
showcase scientific discovery and innovative, real-world applications 
from translational optics and photonics research. The magazine also 
keeps readers up to date on SPIE Member services, meetings, and 
community support.

SPIE is first for industry, with thousands of corporate members 
from 90+ countries who hold purchasing power. Photonics Focus 
advertisers reach the most influential people and organizations in the 
optics and photonics industry.

FIELD OF VIEW

THERMAL IMAGERS MAKE PICTURES 
from infrared (IR) energy via digital or 
analog video outputs, with the details 
defined by differences in temperature. A 
camera that can detect visible light won’t 
see thermal energy, and vice versa. 

Infrared cameras are made of an 
array of individual detector elements. 
Because IR wavelengths are longer than 
those of visible light, each IR detector 
element must be correspondingly larger 
than those on visible light detectors. 
As a result, a thermal camera usually 
has lower resolution than a visible light 
sensor of the same size. 

Originally developed for surveil-
lance and military operations, ther-
mal cameras are now widely used for 
industrial applications such as building 
inspections, firefighting, autonomous 
vehicles, automatic emergency braking 
systems, industrial inspections, scien-
tific research, and more. These cameras 
come in a variety of form factors, from 
handheld to unmanned drones, to scien-
tific instruments sent into space. 

Beyond Resolution, Sensitivity Looms Large 
for Infrared Thermal Imaging Cameras 

perature difference (NETD). It defines 
the smallest temperature difference a 
camera can detect. 

A thermal camera’s NETD will have 
a direct impact on its image clarity 
and sharpness. The lower the number, 
the more sensitive the detector. Inte-
grators and developers should look 
for manufacturers that can provide 
NETD performance as measured at an  
industry-standard of 30 degrees C.

Increased sensitivity is especially 
important in scenes with low thermal 
contrast and when operating in chal-
lenging environmental conditions like 
fog, cloudiness, and rain. Lower cost 

FIELD OF VIEW
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Engineers developing products or 
systems incorporating thermal cameras 
need to have a clear understanding of the 
key design specifications including scene 
dynamic range, field of view, resolution, 
sensitivity, and spectral range. Different 
cameras excel at different tasks, so engi-
neers need to understand the tradeoffs 
between different types of thermal cam-
era modules and their impact on product 
performance.  

One important specification often 
overlooked at the expense of resolution 
is thermal sensitivity, also referred to as 
the instrument’s noise equivalent tem-

Thermal sensor sensitivity range 
and description

Sensitivity 
(mK) Description

<30 Excellent

40–49 Great

50–59 Good

60–69 Acceptable

70–80 Satisfactory

Industry Updates
M&A
» Olympus Corp. split its industrial and life sciences 

businesses, Olympus Scientific Solutions, into a 
standalone subsidiary named Evident Corp., effective 
April 1, 2022. 

» MWTechnologies, Lda, now Amplitude Portugal, was 
acquired by Amplitude Laser Group for an undisclosed 
amount effective April 13, 2022. 

» Amplitude Laser Group merged its two North American 
divisions—Continuum Electro-Optics Inc., and 
Amplitude Laser—to become Amplitude Laser Inc. The 
newly named division will operate from one location, in 
Milpitas, California.

» MTI Instruments, Inc. was acquired by Vitrek Corp. for 
$10.75M effective April 11, 2022.

» Electro Optic Systems Pty. Ltd. to acquire KiwiStar 
Optics for an undisclosed amount. Closing date TBA.

» Agfa-Gevaert N.V. to acquire Inca Digital Printers, Ltd. 
for an undisclosed amount. Closing date TBA.

» TTM Technologies, Inc. to acquire Telephotonics Corp. 
for $330M. The transaction was expected to close in Q2 
2022.

» Pyreos Ltd. was acquired by Broadcom Inc. for an 
undisclosed amount effective April 2022.

» Inca Digital Printers, Ltd. was acquired by Agfa-Gevaert 
N.V. for an undisclosed amount effective June 1, 2022.

» L3 Space & Navigation was acquired by EMCORE Corp. 
for $5M effective May 2, 2022.

» Hardent Inc. was acquired by Rambus Inc. for an 
undisclosed amount effective May 24, 2022.

» Broadcom Inc. to acquire VMware, Inc. for $61B. Closing 
date TBA.

Executive Updates
» Rick Brown was appointed CEO of Odyssey 

Semiconductor, Inc. effective April 18, 2022.

» Todd Edlund, Exec. VP & COO of Entegris, Inc., will 
retire in the second half of 2022, following the company’s 
acquisition of CMC Materials. 

» Mark Slicer was appointed CFO of Onto Innovation Inc. 
effective May 17, 2022. He succeeds Steven Roth who is 
retiring but will remain with the company as an advisor 
through the end of the year. 

» Frank Lee, President of Photronics, Inc. was appointed to 
the additional role of CEO, effective May 16, 2022.

» Hans-Dieter Schumacher, CFO of JENOPTIK AG will 
leave the company at the end of his contract in March 
2023. 
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These images compare the performance of 
a 20 mK camera (top) with a 50 mK camera 
(bottom). The cameras imaged a handprint 
on a wall immediately after it was removed 
(left) and then two minutes later.

thermal cameras with acceptable to satisfactory sensi-
tivity will result in poor image quality in low contrast 
scenes, reduced detection range, and limited situational 
awareness. 

IR cameras with an imaging sensor cooled to cryogenic 
temperatures provide distinct advantages over uncooled 
detectors because they reduce noise to a level below that 
of the scene being imaged. 

Improvement in sensitivity comes at a cost, however. 
Cooled IR cameras are generally larger, heavier, and more 
power hungry. They are significantly more expensive to 
buy and subject to mechanical wear and tear that leads to 
failure and shorter product life. That’s because cryocoolers 
have moving parts with extremely tight mechanical toler-
ances that degrade over time, as well as utilizing helium 
gas that can slowly leak through seals. 

Recent improvements in uncooled thermal sensors, 
however, have brought sensitivity to better than 20 mK—a 
drastic improvement over legacy systems, that makes 
them a viable option for many new applications. But it’s 
important to note that uncooled IR cameras cannot simply 
replace cooled cameras. Product developers and system 
integrators need to consider additional requirements 
regarding imaging speed, spatial resolution, spectral 
filtering, and more.  

    



OSCAR ANGEL is Product Manager, Uncooled Camera 
Modules, Teledyne FLIR. 

For more information on thermal sensitivity, or to speak 
with an expert, please see www.flir.com/bosonplus.

A section called Field of View spotlights the photonics

industry with viewpoints and analysis from leading

experts in business and policy. Executive updates, recent

M&As, and our ear to the ground on what matters to

photonics professionals round out our coverage
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February

Disruption: a Focus on 
optics and photonics 
technologies that are 
disrupting traditional 
markets

11/1/2022 11/17/2022 SPIE Photonics West
SPIE Medical Imaging
SPIE Advanced 

Lithography + 
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March/ 
April

Measurement: a Focus 
on the importance 
of measurement and 
metrology to cutting edge 
science and technology

1/4/2023 1/20/2023 SPIE Defense + 
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SPIE Smart Structures 
+ Nondestructive 
Evaluation

May/ 
June

Extremes: a Focus on the 
research and advancements 
at the extremes of scales - 
size, temperature, location

3/1/2023 3/24/2023
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August

It's Fluid: a Focus on 
technologies capitalizing 
on the unique properties of 
fluids

5/3/2023 5/25/2023 SPIE Optics + Photonics

September/ 
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Illusion: a Focus on science 
and applications where 
things may not be be what 
they seem

7/5/2023 7/27/2023 SPIE Security + Defence
SPIE Remote Sensing
SPIE/COS Photonics Asia

November/ 
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The Body: a Focus on light 
sciences advancing our 
knowledge of the human 
body

9/5/2023 9/28/2023

Photonics Focus publishes engaging feature 
articles about innovative applications and 
advances in photonics. 

Each issue focuses on a theme that has broad 
appeal across SPIE's many technical areas. 
These themes are often aligned with the 
conferences where the issue will be distributed.
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Striving to See the High-Energy Sky with STROBE-X p. 28
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forms of research or scientifi c mis-
conduct.” The report further suggests 
that “professional societies should 
pursue coalition-building efforts 
that seek to address and eliminate 
identity-based harassment including 
microaggressions and acts motivated 
by bias and racism.”

One of the major challenges for 
members of marginalized commu-
nities is f inancial. The combined 
stresses of unsupportive spaces and 
inequitable financial pressure put 
an undue burden on marginalized 
students. According to the TEAM 
UP report, to address this inequity, 
“A consortium of physical science 
societies should be formed to raise 
a $50M endow ment to suppor t 
minoritized students in physics and 
astronomy who have unmet fi nancial 
needs…. As an interim step, physics 
and astronomy societies should raise 
$1.2M per year to relieve the debt 
burden of African American bache-
lor’s degree students. The latter fi gure 
corresponds to the typical unmet 
need of $8K/year for 150 students, 
which is the number of additional 
African American students who 
should be earning physics bachelor’s 
degrees at HBCUs (Historically Black 
Colleges and Universities) in order 
to achieve parity with the growth in 
physics degrees at Predominantly 
White Institutions since 1995.” 

In her 2000 book Feminism is 
for Everybody, bell hooks writes, 
“Whenever domination is present 
love is lacking. The soul of our pol-
itics is the commitment to ending 
domination.” This work must begin 
in our personal lives so that we can 
bring the spirit of equality into our 
professional environments. We are all 
unwitting recipients of undeserved 
privilege and have the capacity to use 
pre-existing systems of domination to 
marginalize others. It’s critical that 
we educate ourselves, as individuals, 
about the experiences of our peers 
and colleagues, and renew this work 
from the inside out.

collaborate, and follow best practices 
based on what we know works. 

To make progress in diversity 
and inclusion, it ’s important to 
enable data collection and analysis 
to understand the demographics of 
the community and set target areas 
for improvement. This is common 
practice for many institutions, but 
others have yet to adopt the task, 
and it is further complicated by the 
fact that the data must be provided 
voluntarily, while many members 
of the community are reluctant to 
provide this information for a variety 
of reasons. The Astro2020 Decadal 
Survey report notes that “At the core 
of a diversity-, equity-, and inclusiv-
ity-focused approach is the need for 
data to evaluate equitable outcomes 
of proposal competitions; such data 
was sorely lacking in the preparation 
of this report, and a recommendation 
to collect, evaluate, and publicly 
report such data would enable future 
assessments.” 

Organizations should be devel-
oping systems to accurately gather 
and measure demographic infor-
mation to increase diversity, and 
individuals can aid in this eff ort by 
self-reporting demographic informa-
tion when requested.

Any EDI eff ort should include spe-
cial attention to cultivating spaces 
that are inclusive, equitable, and 
supportive of a diverse population. 
Universities, institutions, and pro-
fessional societies have the capacity 
to eff ect positive change by adopting 
practices and policies that create 
equitable, diverse, and inclusive work-
place environments.

The decadal survey report states 
it best: “The ugly realization of con-
tinued discrimination in the form 
of racism, bias, and harassment 
hampers progress towards building a 
fully diverse and inclusive workforce, 
and a recommendation of the report 
in this area suggests adoption of sci-
entifi c integrity policies that address 
discrimination and harassment as 

BANDWIDTH

At this year’s SPIE Astronomical 
Telescopes + Instrumentation meet-
ing, we are hosting an EDI resource 
room with volunteer leaders from the 
astronomy EDI community, as well 
as an educational “Lunch and Learn” 
workshop series to explore topics like 
social privilege, unconscious bias, and 
systemic change.

According to Lyndele von Schill, 
National Radio Astronomy Obser-
vatory Director of Diversity and 
Inclusion, “We know the challenges, 
we have clear paths and programs to 
address those challenges, and now  
we need institutions to step up and 
make the changes that they need to 
make.”

We encourage everyone to follow 
and support organizations like the 
Society for the Advancement of 
Chicano/Hispanic and Native Amer-
icans in Science and National Soci-
ety of Black Physicists, to explore the 
reports and resources that are avail-
able on the SPIE EDI Resource page, 
and to join the effort to advance EDI 
through personal, professional, and 
organizational activities. Identify 
areas of improvement in your orga-
nization, and maintain pressure 
on your professional societies to 
keep EDI in the forefront of their 
planning.

We can make positive changes for 
the betterment of our global society, 
but history has shown that it will not 
happen without a concerted eff ort. We 
need to coordinate and move in this 
direction together. 

ALYSHA SHUGART is Observing 
Specialist at the Vera C. Rubin 
Observatory.

ALISON PECK is a member 
of the organizing team, SPIE 
Astronomical Telescopes + 
Instrumentation resource room, 
and a past AT+I symposium chair.
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Making 
Room for 
Equity, 
Diversity, 
and 
Inclusion in 
Astronomy

T WO H I G H - L E V E L R E P O R T S 
recently documented the state of 
equity, diversity, and inclusion (EDI) 
in the astronomy community. Taken 
together, the reports provide clear 
guidance and recommendations for the 
prioritization of EDI eff orts in institu-
tions, organizations, and projects.

The National Academies recently 
released the Astro2020 Decadal 
Survey, “Pathways to Discovery in 
Astronomy and Astrophysics for the 
2020s,” and their recommendations 
are not limited to the technical needs 
of the community. For the fi rst time, 
the decadal survey provided specifi c 
recommendations that, the authors 
write, were “strongly infl uenced by 
the urgent need to advance diver-
sity, equality, and inclusion in all 
aspects of society.” They advocate 
undertaking the advancement of 
equity, diversity, and inclusion in the 
astronomy community in a systematic 
and structural way: “Changing the 
defaults under which astronomy is 
practiced will only happen with ener-
getic engagement and a diversity-, 
equity-, and inclusion-focused lens.”

Another report was issued in 2020 
by the American Institute of Phys-

ics National Task Force to Elevate 
African American Representation in 
Undergraduate Physics and Astron-
omy (TEAM UP). Entitled “The Time 
is Now: Systemic Changes to Increase 
African Americans with Bachelor’s 
Degrees in Physics and Astronomy,” 
the study shows that the primary 
challenges facing students of color 
are the results of unsupportive and 
inequitable structures. 

 “The persistent underrepresenta-
tion of African Americans in physics 
and astronomy is due to (1) the lack 
of a supportive environment for these 
students in many departments, and 
(2) to the enormous fi nancial chal-
lenges facing them and the programs 
that have consistently demonstrated 
the best practices in supporting their 
success,” the TEAM UP authors write. 
“Solving these problems requires 
addressing systemic and cultural 
issues, and creating a large-scale 
change management framework.”

How does the astronomy commu-
nity create supportive environments? 
How do we address racialized fi nan-
cial inequality and disproportionate 
access to resources? In short, we must 
organize, share data and resources, 
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A Visionary
Revolution
Freeform Optics and
the Polaroid SX-70
Land Camera
By William G. Schulz

OPTICAL ENGINEER WILLIAM T. PLUMMER didn’t realize it 50 years ago, 
but the 1972 debut of the Polaroid SX-70 Land Camera, which he helped 
invent, would go on to become both an icon of the “Me” generation as well as 
a reference point in optics design for an approach today known as freeform. 

Freeform optics are lenses or mirrors with surfaces that have no rotational 
symmetry. Experts like Plummer say the concept traces back more than 100 
years ago to progressive lenses—spectacles that were manufactured to adjust 
the eye’s focus by varying degrees of power, all on one lens. 

Today, freeform is experiencing something of a renaissance—some would 
say a revolution—to meet new optics-design challenges. It is fueled by 
demand for a variety of commercial, national security, space exploration, 
and healthcare applications such as compact, high-resolution AR/VR dis-
plays; better sensors; more powerful telescope mirrors; enhanced satellite 
imaging capabilities; improved photolithography; and mobile cameras for 
autonomous vehicles. 

Former Director of Technology and Strategy at custom optics maker 
Optimax, Jessica DeGroote Nelson, suggests an analogy for understanding 
freeform. Most people are familiar with PowerPoint software and the ability 
to move through a slide presentation from beginning to end, she says. “But 
have you ever heard of Prezi? It’s a really cool platform. You don’t have to go in 
a linear order, you can move around, zoom in....Freeform is like that. You can 
go off-axis and make things, and there are more degrees of freedom in your 
design space. It’s a massive change in how we think about designing optics.”

But in both form and function, the collapsible Polaroid SX-70 camera and 
its freeform components make a good starting point for understanding the 
freeform design approach, how it has evolved in recent years, and its promise. 

 The SX-70 camera and its successors were a decades-long hit for Polaroid 
that sold by the millions. From a flat, portable 10.5 × 18 × 3 cm-rectangle that 
could be carried in a purse or briefcase, the camera would snap open to a 
locked, upright position. The photographer could look through a viewfinder, 
focus an image as close as about 10.5 inches, and press the shutter button. In 
less than two seconds, a cartridge at the base of the camera would eject an 
8-cm-square, self-developing Polaroid color print. 
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Andy Warhol’s 
Polaroid SX-70 Land 
camera sold at auction 
for more than $13,000.
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Feature articles written by top science journalists delve 

into photonics applications, future missions, and technologies 

that will impact the world. Exciting graphics and beautiful 

photography highlight our editors' mission to deliver an 

unparalleled experience for Photonics Focus readers.

Scientific American, which illustrated 
the complex process of lamp assembly 
on its 13 April 1895 cover, described 
the steps, with terms such as “flashing 
in,” “insulating,” “bridging,” “sealing,” 
“exhausting,” and “capping.” Several 
of these steps required a light and fast 
touch, while others required proficiency 
with heat and fire—flame working—to 
manipulate the blank, delicately and pre-
cisely heating, perforating, and sealing it.

“A girl twirls the elongated end of the 
bulb in a f lame, seizes the end of the 
mount with tweezers, and gradually 
closes the lower end of the bulb around 
the lower end of the leading-in wire 
tubes, fusing them together and properly 
disposing the filament in the center of 
the bulb….This is termed ‘sealing and 
sinking,’” the magazine noted.

By 1889, Henry Morton, president 
of New Jersey’s Stevens Institute of 
Technology, observed that “Hundreds 
of girls are employed in all the delicate 
and skillful manipulations involved in 
the glasswork of these lamps.” 

As the industry progressed, women 
remained involved. A 1910 government 
report titled “Conditions of Women and 
Child Wage Earners in the United States, 
Glass Industry, Vol. 3,” tabulated that, 
of the eight largest incandescent lamp 
manufacturers, 3,300 of their 4,123 
lamp workers were female. “The industry 
now is almost completely in the hands 
of women.”

In the mid-1920s, full mechanization 
began to reduce the number of women 
involved in bulb manufacture. But, for 
close to 40 years, they played a leading 
role in bringing light to our everyday lives.

SUSAN PETRIE is a writer and editor 
and holds an MFA in poetry from 
Bennington College.



Maude Adams with  
incandescent lamps, 1922.

Patent No. US001884957. 

WORKING WITH BOTH

GE AND EASTMAN KODAK,
ADAM S OVE RSAW

TH E PRODUC TION OF

THE WORLD’S THEN-LARGEST

INCANDESCENT LAMP.
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MAUDE ADAMS
and the Women 
Glassworkers Who 
Brought Incandescent 
Lamps to Life
By Susan Petrie 

Photo credits: Courtesy of the Museum of Innovation and Science; The United States Patent and Trademark Office.

When she retired from acting in 1919, Adams  
funded a research lab in Schenectady, New York, 
close to General Electric (GE), seeking ways to 
improve the power and adaptability of incandescent 
bulbs for theaters and newer color film technologies. 

Collaborative relationships developed with such 
innovators as American filmmaker Robert J. Fla-
herty (Nanook of the North) and mathematician and 
electrical engineer Charles Proteus Steinmetz. In 
1922, working with both GE and Eastman Kodak, 
Adams oversaw the production of the world’s 
then-largest incandescent lamp. According to the 
US Patent and Trademark Office, this tungsten-fila-
ment bulb measured 18.5 inches high and 12 inches 
in diameter, reaching 30,000 watts and emitting 
60,000 candlepower of illumination. 

When GE filed patents for the lamp in the early 
1930s, Adams was listed as lead inventor on three 
parts: the huge lamp (illumination device), its 
cooling apparatus, and filament stabilization. Her 
innovations provided much-needed wattage and 
freed lamps to be moved, rotated, and adjusted 
without damaging the filament.

Adams died in 1953. A 1956 letter written by 
Bassett Jones to Adams’ biographer described her 
as “the greatest production artist this country ever 
saw.” 

While Adams may initially appear to have been 
a lone female in a landscape of light and glass, a 
look behind the curtain reveals a robust history of 
women working as skilled labor in the incandescent 
lamp manufacturing industry.

WHEN THOMAS EDISON FILED HIS PATENT for 
an incandescent lamp in 1879, there were no indus-
trialized systems for electrifying houses, streets, or 
cities, nor were there mass production capabilities 
for the glass blank, or envelope, that housed its 
fragile mechanicals. 

For a time, Edison employed a skilled glassblower, 
Ludwig Boehm, to create the blanks for prototypes. 
Once the bulbs moved into larger scale production, 
Edison recognized that women and girls were best 
suited to the complex manual task of assembling 
the lamps.

According to Paul Engle, an independent 
researcher familiar with glasswork who has traced 
incandescent bulb employment through census 
records, women were recruited as glassworkers 
as early as 1882 at the newly formed Edison Lamp 
Company. Ads in The Boston Globe sought “tubula-
tors” and “stem makers” to work at the Harrison, 
New Jersey, facility.

WHETHER SAILING ACROSS THE STAGE as Broadway’s first Peter Pan 
beneath floodlights she helped create, or raging into battle as Joan of 
Arc, mesmerizing 15,000 people in an open-air performance that she 
produced, actress Maude Adams was made for the spotlight. It turns out, 
Adams—quite literally—designed her own spotlight, too.

Born in Utah in 1872, Adams was on stage at two months old, accom-
panying her mother into various acting venues. By the late 1880s, Adams 
made her New York City debut, and in subsequent roles, earned a reputa-
tion as a prolific, tireless, and captivating performer. She was reported to 
have acted in 1,500 performances of Peter Pan, which opened on Broadway 
in 1905, and The New Yorker magazine described Adams as “America’s 
most popular actress.”

But Adams was also an inventor who understood lighting circuitry, and 
a deeply collaborative stage manager who sought new ways to improve 
the audience experience. Her visionary set designs included provocative, 
ephemeral effects created by an interplay of materials, scenery, color, 
shadow, actor placement, and avant-garde illumination. In the early 
1900s, however, carbon filament lamps were limited.

During this period, incandescent lamps—today’s light bulbs—were a 
fantastical technology made in various shapes and sizes. Used to illumi-
nate private cars, homes, and shop windows, they were also replacing the 
gas-powered lamps used in public streets, stadiums, and theaters. 

While a vast improvement over expensive and dangerous gaslight, lime-
light, and arc lamps used in theaters, these carbon filament lamps—though 
safer and easier to use—were fragile, dim, and poorly suited for the dynamic 
effects required by Adams. They emitted only 8- or 16-candlepower, roughly 
equivalent to today’s 25-watt bulb. Furthermore, the filaments were finicky. 

Undeterred, Adams collaborated with an industrial lighting engineer 
named Bassett Jones from 1905 until 1915 (Jones would go on to design 
the 1939 New York World’s Fair night-lighting show), and together they 
experimented with gas-filled lamps and tightly coiled filaments. 

In 1909, Adams’s production of the Joan of Arc story, The Maid of  
Orleans, set new standards for industrial production: in addition to its 
own freestanding powerplant, the epic production featured a series of 
colored lighting cues designed by Adams to organize dozens of actors 
navigating a set of 200 stagehands and one thousand extras. Adams also 
played the lead role.

Each issue highlights Luminaries, people who have profoundly

influenced the course of optics and photonics technology.

The career-focused Bandwidth section guides readers on the

development of soft skills, critical networking opportunities, and

the many exciting and perhaps unexpected career paths in optics.
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31803

3  AGREEMENT By signing, you agree to abide by the policies listed. (Hand-written signature required.)

Ordered by  Title 

Authorizing Signature  

4  PAYMENT INFORMATION (Billed after publication prints)  Please check one of the following options:

o Check/Money Order enclosed (payable to SPIE) for entire amount  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  = $

o Credit Card. SPIE accepts VISA, MasterCard, American Express, Diners Club, and Discover cards.

o Wire transfer for entire amount (Bank wire transfer information will be sent to you upon receipt of this contract.)  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  = $

o Please send invoice.

Ad size Four Color - 1x Four Color - 2x Four Color - 4x Four Color - 5x Four Color - 6x

Full page 
trim size (8" x 10 7/8") 
bleed size (8 1/2"x 11 3/8")

o $2,600 o $2,480 o $2,350 o $2,240 o $2,120

2-page spread bleed  (16 1/2" x 11 3/8") o $4,690 o $4,460 o $4,220 o $4,010 o $3,810

2/3-page vertical  (4 5/8" x 10") o $2,050 o $1,940 o $1,850 o $1,750 o $1,670

1/2-page vertical  (3 1/2" x 10") o $1,910 o $1,820 o $1,720 o $1,640 o $1,550

1/2-page horizontal  (7" x 4 7/8") o $1,680 o $1,590 o $1,500 o $1,430 o $1,350

1/3-page vertical  (2 1/4" x 10") o  $1,270 o $1,150 o $1,140 o $1,090 o $1,040

1/6-page vertical  (2 1/4" x 4 7/8") o $960 o $910 o $860 o $820 o $780

Premium positions  (full-page bleed size - 8 1/2"x 11 3/8")

Cover 2 - inside front o $2,880 o $2,730 o $2,580 o $2,460 o $2,330

Cover 3 - inside back o $2,880 o $2,730 o $2,580 o $2,460 o $2,330

Cover 4 - back cover o $3,130 o $2,970 o $2,810 o $2,680 o $2,540

Page 3 o $2,880 o $2,730 o $2,580 o $2,460 o $2,330

Other premium positions upon request (5% increase over full-page, four-color ad rate).

o I have advertised with SPIE in the past 12 months. Please pick up my ad materials from:

2023 Insertion Order

1  PLEASE PROVIDE COMPLETE BILLING INFORMATION
My company is an SPIE Corporate Member o No o Yes Corporate ID# P.O. (if required for billing)

Advertising Company o Bill to Advertising Company (not Ad Agency) 

Address  

City State/Prov. Zip  

Contact Title 

Telephone Fax Email 

Ad Agency

Address  

City State/Prov. Zip  

Contact Title 

Telephone Fax Email 

Contact 
SPIE Sales

Melissa Valum  |  Tel: +1 360 685 5596  |  Fax: +1 360 647 1445  |  melissav@spie.org  |  www.spie.org/advertising



TRIM Size - Magazine will be cut to this size .

BLEED Size - Background images need to be slightly larger than trim so it looks like it goes off the edge .

ELECTRONIC FILE REQUIREMENTS
• AD SHOULD BE FURNISHED AS A HIGH-

RESOLUTION PDF (at least 300 dpi). Fonts must 
be embedded, outlined, or included. All colors 
should be CMYK builds. Note: eps, jpg, and tif 
files will be accepted but PDF IS PREFERRED.

• Keep essential matter of an ad (text or 
image) inside the live area or 1/4” inside 
TRIM, except for full page ads.

• PLEASE REMOVE ALL PRINTER MARKS 
INCLUDING REGISTRATION AND CROP 
MARKS FROM YOUR AD FILE.

AD MATERIAL SUBMISSION 
GUIDELINES
• Ads can be emailed (files <5 MB may be 

emailed to advertising@spie.org).
• Please contact advertising@spie.org with 

questions about ad submissions.

IMPORTANT: PLEASE REMOVE all printer marks including registration and crop marks from your ad file

POLICIES
• Changes or modifications to submitted ad 

materials may be subject to production charges.
• SPIE does not guarantee reproduction quality 

for late ads or ads that do not meet the 
Mechanical and Electronic File Requirements.

• Ad materials are stored for 12 months, unless 
other arrangements have been made in writing.

• No refunds on ads cancelled after 
Insertion Order Due dates.

• No guaranteed ad placement other than 
accepted special cover positions.

• SPIE reserves the right to cancel or reject 
any advertisement; this includes solicitation 
by organizations for membership and 
event attendees, authors or exhibitors, 
or products unrelated to the event. 

• Simulation of the publication’s 
format is not permitted.

• SPIE reserves the right to place the word 
“advertisement” with copy that, in the publisher’s 
opinion, resembles editorial matter.

• All advertising is subject to publisher’s approval 
and agreement by the advertiser and agency to 
indemnify and protect the publisher from and 
against any claims, loss, liability, or expense, 
including reasonable attorney’s fees, arising 
out of publication of such advertisement.

• Ads received after the Materials Due 
dates are subject to a 10% surcharge.

• Recognized ad agencies will receive a 15% 
commission. Commissions given to ad 
agencies will be forfeited if payment is not 
received within 60 days of invoice date.

• Account delinquency may affect advertiser’s and 
agency’s ability to book space in future issues.

• For accounts with more than one unpaid invoice, all 
cash received will be paid to oldest invoice first.

• Advertiser and agency agree to pay 
all collection costs that result from our 
collection efforts on delinquent balances, 
including reasonable attorney’s fees.

LIABILITY
The publisher reserves the right to hold the advertiser 
and advertising agency jointly liable to SPIE for 
payments due hereunder. The advertiser is at all 
times liable for payment of all account balances 
due and all other liabilities and deemed to receive 
refund payments, adjustments, notices and all other 
documents when the same are delivered to their 
advertising agency. Payments by the advertiser 
to the advertising agency for services does not 
constitute payment to SPIE. Any language to the 
contrary in any advertising agency’s insertion orders 
or other documents is void and without effect.

BILLING AND DISCOUNTS
• Billing and tear sheets will be mailed after the piece 

has been published. Payment must be made to 
SPIE within 30 days of invoice date. After 30 days, 
a 5% late fee will be added to all unpaid balances.

• Multiple ad placements per issue receive 
a 10% discount for each additional ad.

• SPIE Corporate Members receive a 5% 
discount on published rates. 

• All prices are in US dollars.

Specifications

Full-
page 
bleed

Full-page 
non-bleed

2/3-page 
Vertical

1/3-page 
Vertical

1/6-page 
Vertical

1/2-page 
Vertical

1/2-page 
Horizontal

2-page  
spread bleed

AD SIZE INCHES MILLIMETERS

Magazine trim size 8 × 10 7/8 212.725 × 273

Full-page bleed 8 1/2 × 11 3/8 222 × 283

Full-page non-bleed 7 × 10 178 × 254

2-page spread bleed 16 1/2 × 11 3/8 419 × 289

2/3-page vertical 4 5/8 × 10 117 × 254

1/2-page vertical 3 1/2 × 10 89 × 254

1/2-page horizontal 7 × 4 7/8 178 × 124

1/3-page vertical 2 1/4 × 10 57 × 254

1/6-page vertical 2 1/4 × 4 7/8 57 × 124

SPIE Sales  ·  spiesales@spie.org  ·  Tel: +1 360 676 3290  ·  Fax: +1 360 647 1445
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