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Founded by a young nation in the midst of a civil war, a private institution with a public purpose celebrates its sesquicentennial.

The U.S. National Academy of Sciences Marks 

mong all the government agencies and the membership-based private organizations clustered 
in Washington, D.C., one group has stood between the two worlds of science and government 
for 150 years: the U.S. National Academy of Sciences (NAS).

Chartered during the American Civil War, the academy is a club that one cannot ask to join; 
scientists must be elected by their peers, a high honor indeed. Over the decades, NAS and its 
sibling organizations, collectively called the National Academies, have advised the government 
on military preparedness, sponsored a groundbreaking debate on the size of the universe, 
organized a program to drill down to the Earth’s mantle—and generated three major reports on 
optics and photonics in the last 25 years.

A
(Above) The founding of NAS in 1863. Left to right: Benjamin Peirce, Alexander Dallas Bache, Joseph Henry, Louis 
Agassiz, President Abraham Lincoln, Sen. Henry Wilson, Admiral Charles Henry Davis and Benjamin Apthorp Gould.

Albert Herter, 1924/Courtesy of NAS
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Founded by a young nation in the midst of a civil war, a private institution with a public purpose celebrates its sesquicentennial.

(Above) Participants at the 1947 Shelter Island Conference on Quantum Mechanics. Left to right, standing: W. Lamb, 
K.K. Darrow, Victor Weisskopf, George E. Uhlenbeck, Robert E. Marshak, Julian Schwinger and David Bohm. Left to 
right, seated: J. Robert Oppenheimer (holding pipe), Abraham Pais, Richard P. Feynman and Herman Feshbach.

150 years

Many of OSA’s early leaders—including several namesakes of today’s Society awards—were 
elected members of the NAS. At the beginning of the 20th century, three of OSA’s first Honorary 
Members played key roles in the leadership and evolution of the academy. Today, notable OSA 
Fellows and members are elected to NAS almost every year and its companion organizations, the 
National Academy of Engineering (NAE) and the Institute of Medicine (IOM).

Academy origins
In the middle of the 19th century, science as we understand it today was hardly a professional 
enterprise. Few people made their living from conducting research. America, a young and 

NAS Archives Collection
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In the middle of the 19th century, science 
as we understand it today was hardly a 
professional enterprise. 

growing country, had a few small government 
agencies to handle practical research matters: 
to survey the coastline, to ensure accurate 
timekeeping for the navigation of ships and to 
build lighthouses. By 1860, the United States 
teetered on the brink of civil war while society 
was slowly grappling with advances in com-
munications and agriculture.

Then the U.S. Civil War broke out, bringing 
an urgent need to understand and address tech-
nological challenges. Navies on both sides of 

the conflict built ironclad warships and fought 
the world’s first iron-ship battle to a draw. The 
Union ship’s crews noticed that the iron siding 
disrupted the compasses that helped them to 
navigate, leading them to steer their vessel the 
wrong way.

The problem came to the attention of 
Alexander Dallas Bache, an expert on terres-
trial magnetism who served as superintendent 
of the U.S. Coast Survey, an agency founded 
in 1807 to assist oceanic navigation. Bache, 
the great-grandson of Benjamin Franklin, had 

a wide range of scientific interests. He 

was part of an informal circle of educated, 
hospitable friends who jokingly called them-
selves the “Scientific Lazzaroni” after an Italian 
bakery. The group included Louis Agassiz, the 
Swiss-born Harvard paleontologist who had 
become one of the world’s best-known scien-
tists through his lectures and writings, and 
physicist Joseph Henry, who served as the first 
secretary of the Smithsonian Institution.

According to Daniel J. Kevles, a Yale his-
torian of science and technology, Agassiz was 

hoping that an academy that honored 
original scientific achievement would 
improve the overall quality of American 
science. After 20 years of leading a 
federal agency, Bache was concerned 
about the quality of scientific advice 
being given to policymakers.

Agassiz and Bache gained the ear of 
a powerful senator—Henry Wilson of Massa-
chusetts. Together, they convinced Wilson that 
the United States needed an academy modeled 
upon the French Academy of Sciences.

Not all American scientists saw the need for 
such an elite academy. Henry, for one, feared 
that such an organization would conflict with 
the nation’s democratic ideals. Perhaps he wor-
ried that an official scientific academy would 
eclipse the unique institution that he led.

Nevertheless, Bache and Agassiz won over 
Wilson, the chairman of the Senate Commit-

tee on Military Affairs. According to 

Early 1860s 

Louis Agassiz 
and Alexander 
Dallas Bache 
propose an 
academy for 
U.S. scientists. 
Sen. Henry Wil-
son (pictured) 
champions  
the idea.

1873 

NAS elects 
its youngest-
ever member, 
astronomer 
Edward C. 
Pickering, at 
age 27.

1902 

Astronomer 
George Ellery 
Hale is elected 
to the academy. 

3 March 
1863 

President 
Lincoln signs 
the legislation 
creating NAS.

1888 

Physicist A.A. 
Michelson is 
elected to the 
academy. He 
was the first 
American  
to receive  
a scientific 
Nobel Prize.

1914 

NAS establishes 
Proceedings 
of the National 
Academy of 
Sciences of the 
United States  
of America.Wikimedia Commons Albert Herter/NAS MIT Archives Wikimedia Commons Wikimedia Commons
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Kevles, the legislation creating NAS passed 
both houses of Congress on voice votes and 
U.S. President Abraham Lincoln signed it into 
law on 3 March 1863. An apocryphal painting 
of the bill signing depicts Wilson standing next 
to Lincoln, along with Agassiz, Bache, Henry 
and three other founding members.

Despite his misgivings, Henry became one 
of the 50 founding members of NAS, along with 
Agassiz and Bache, who served as president. 
One of the founders, William Holmes Chambers 
Bartlett, had written an elementary treatise 
on optics for students at the U.S. Military 
Academy. Another founder, Lewis Rutherfurd, 
built the first telescope designed specifically for 
astrophotography, as well as a machine to make 
precise diffraction gratings.

The initially reluctant Henry became presi-
dent of NAS upon the death of Bache in 1867. 
He refused to ask for federal funding in order 
to keep the academy out of politics. Limited by 
its lack of money, NAS held its meetings at the 
Smithsonian Institution in Washington, D.C., 
causing some member scientists from other 
states to feel excluded. 

According to Kevles, the last few decades 
of the 19th century are sometimes called the 
Second Industrial Revolution, thanks to the 
development of electric light and telephony. As 
the number of inventions proliferated, so did 
the number of American technical societies 
between 1867 and 1913. The founder of the 

American Physical Society, Arthur Gordon 
Webster of Clark University, disliked the notion 
of the academy, even though he was elected to 
NAS himself. The academy refused to admit 
engineers, social scientists, and even physi-
cians, despite the growing professionalization 
of medical science from 1890 to 1910.

In 1888, a 35-year-old physicist named 
Albert Abraham Michelson was elected to 
the academy, one year after publishing the 
results of the Michelson-Morley experiment 
to disprove the “luminous aether” theory. 
(Edward W. Morley, who went on to a career 
in chemistry, became an NAS member in 
1897.) Nineteen years after his NAS election, 
Michelson achieved another distinction: 
He became the first American to receive a 
scientific Nobel Prize. 

As Kevles recounted at an NAS anniversary 
symposium this August, federal requests for 
NAS help steadily declined between 1879 and 
1913, to the point where the government made 
no requests in the four years leading up to the 
academy’s 50th anniversary.

Hale: “Make no small plans”
In 1910, George Ellery Hale became the 
foreign secretary of NAS and called for 
changes. He wanted the academy to work 
with specialized societies, publish its own 
“proceedings” (which commenced in 1914), 
acquire a headquarters building, enlarge its 

1915 

Physicist Robert 
A. Millikan is 
elected to the 
academy. He 
served as the 
first vice chair-
man of the NRC.

June 1916 

The academy 
establishes 
the National 
Research 
Council, 
with Hale as 
chairman.

January 
1916 

OSA holds its 
first meeting in 
Rochester, N.Y. 
Early Honorary 
Members of the 
society were 
integral to the 
establishment 
of NAS. 

April 1917 

The United 
States enters 
World War I. 

11 May 1918 

President 
Wilson issues an 
executive order 
to perpetuate 
the NRC.

April 1920 

NAS holds the “great 
debate” between astrono-
mers Heber Curtis and 
Harlow Shapley. Shapley 
argued spiral nebulae 
were small and located 
inside our galaxy. Curtis 
believed they were large, 
independent galaxies.
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annual quota of new members, and work more 
closely with the U.S. government.

“Make no small plans,” Hale was fond 
of saying. One of the first three Honorary 
Members inducted in the founding year of 
OSA, he was a solar physicist who left his 
imprint on astronomical observatories across 
the United States.

Hale was friendly with many German scien-
tists, but a trip to their country in 1913 turned 
him against Germany’s militaristic rulers. Soon 
after a German U-boat sank the RMS Lusitania 
in May 1915, Hale urged the NAS president—
pathologist William Henry Welch—to offer the 

academy’s services to the U.S. president to help 
prepare for possible war.

Thus, in 1916—the year OSA was founded—
the academy created the National Research 
Council (NRC) under the authority of its 
1863 charter. The council, functioning as the 
operating arm of NAS, would have a broader 
membership than the scientific academy. 

Hale served as its first chairman and spent 
most of the next three years in Washington. 
Another distinguished physicist, Robert A. 
Millikan, served as NRC vice chairman and led 
an effort to develop huge acoustical horns for 
submarine detection. “Both Hale and Millikan 
were among the group of NAS members who 
made the NRC real, who envisioned how it 
would work, how it would serve the govern-
ment, and how it would be funded,” says Janice 
Goldblum, an NAS archivist.

During World War I, more than 20 NAS 
members donned U.S. military uniforms. 
Michelson served with the Navy’s Bureau of 
Ordnance, and he became vice president of the 
academy in 1917. Despite his position with the 
civilian NRC, Millikan was commissioned a 
major in the Army Signal Corps.

At the end of the war, U.S. President Wood-
row Wilson, following Hale’s recommendation, 
gave the NRC a permanent existence via an 
executive order.

Members 
of the NRC 

staff during 
World War I 

(Millikan  
is second  

from left).

1923 

Michelson 
begins his 
term as NAS 
president.

1924 

NAS elects  
its first female 
member, physi-
cian Florence  
R. Sabin.

1947 

NAS sponsors 
the famous 
“Shelter Island 
Conference” 
on quantum 
mechanics.

1924 

NAS opens its 
headquarters in 
Washington, D.C.

1940-1949 

Robert Millikan 
serves as editor-
in-chief of PNAS.

1964 

The National 
Academy of 
Engineering is 
established.

“To science, pilot of industry, conqueror of disease, multiplier of the harvest, explorer of the universe, revealer of nature’s laws, eternal guide to the truth.”

NAS ArchivesMaxwell MacKenzie
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Establishing a home base
Once the “great war” in Europe ended in 
November 1918, Hale and geologist Charles 
Doolittle Walcott, who served as NAS presi-
dent from 1917 to 1923, pressed on with their 
plans to build a permanent home for the acad-
emy. Electrical engineer Gano Dunn headed 
the building committee, which included Hale 
and Millikan.

During 1919, Millikan led a fundraising 
drive to pay for the land, and at the end of the 
year, NAS purchased a plot in Washington, 
D.C., near the new Lincoln Memorial for 
$185,000. With a construction grant from the 
Carnegie Corporation in hand, the academy 
hired New York architect Bertram G. Goodhue 
to design a neoclassical edifice that would 
complement the architecture of the growing 
capital city. In 1921, Millikan succeeded Hale 
as NAS foreign secretary, a position he would 
retain until 1934.

By the time he was named an OSA Honor-
ary Member in 1922, Michelson was an elder 
statesman of the U.S. scientific community. 
Small wonder he was chosen for a four-year 
term as president of NAS in 1923. One of the 
most significant, if ceremonial, things that 
Michelson did as president was to preside 
over the grand opening ceremony of 
the NAS headquarters in 1924.

The newly 
constructed 
NAS headquar-
ters building in 
Washington, D.C.

Sidebar title

Hale and a friend, James Breasted, devised 
the inscription encircling the dome of the 
new building’s great hall: “To science, pilot of 
industry, conqueror of disease, multiplier of the 
harvest, explorer of the universe, revealer of 
nature’s laws, eternal guide to the truth.”

In the first half of the 20th century, the acad-
emy still favored practitioners of basic research 
over inventor types, although a few engineers 
from academia got elected. Even Thomas Alva 
Edison, who had famously demonstrated his 
new phonograph to the academy’s 1878 meet-

ing, had trouble joining its ranks. 

1965 

NAS elects its 
first African 
American 
member, 
statistician 
David H. 
Blackwell.

1998 

NRC releases 
the report 
Harnessing 
Light: Optical 
Science and 
Engineering for 
the 21st Century.

1979 

NAS unveils 
a memorial 
of Albert 
Einstein on the 
centennial of  
his birth.

2012 

NRC releases 
the second 
Harnessing 
Light report, 
Optics and 
Photonics: 
Essential 
Technologies for 
Our Nation.

1970 

The IOM is 
established.

2004 

The National 
Academies  
open the Marian 
Koshland Sci-
ence Museum  
to present mod-
ern scientific 
issues to the 
general public.

for America’s Technological Future

The Global Impact of Optics and Photonics

Harnessing Light

Division on Engineering & Physical Sciences

“To science, pilot of industry, conqueror of disease, multiplier of the harvest, explorer of the universe, revealer of nature’s laws, eternal guide to the truth.”

NAS Archives Collection
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—motto inscribed in the dome of the Academy’s Great Hall
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In the interwar years, Goldblum says, the 
internationalist Hale worked hard to rees-
tablish the scientific connections ruptured 
by war. He was a primary mover in the 1919 
creation of the International Research Coun-
cil, one of the ancestors of today’s Interna-
tional Council for Science. Millikan chaired 
the postwar NAS committee on photoelectric 
effects, and both Hale and Millikan served on 
a variety of NRC committees.

Dissent and expansion
In the decade after World War II, NAS finally 
recognized some practitioners of the applied 
sciences. In optics, for example, the academy 
elected two photographic pioneers from 
industrial labs: C.E.K. Mees (Eastman Kodak) 
and Edwin Land (Polaroid).

However, with the creation of the U.S. 
National Science Foundation (NSF) in 1950, 
a federal agency for distributing funds to 
scientists, the “pilots of industry” felt that 
pure science was getting favored over applied 
fields. According to historian Ruth Schwartz 
Cowan of the University of Pennsylvania, the 
academy was choosing physicists, astronomers 
and chemists to work on NAS and NRC studies. 

Science had become “an iconic profession 
in the postwar years,” Cowan said, yet NRC 
studies demanded an increasing amount of 
engineering and medical expertise.

The rebellious decade of the 1960s saw the 
uprising of those two sets of underrepresented 
members and the subsequent formation of two 
new academies. Seeking full partnership in the 
NRC, the engineers threatened to secede from 
the academy and create their own organiza-
tion to compete with the science academy for 
government contracts, according to Cowan.

The dust settled with the 1964 creation 
of NAE. The new engineering academy had 
25 founding members, mostly from the 
aeronautical, chemical, civil engineering and 
mining fields. Their ranks included the eldest 
son of one OSA Honorary Member—Clark 
Blanchard Millikan—who was a noted 
professor of aeronautics at the California 
Institute of Technology. None of the 25 NAE 
founders were optical engineers, although 
Elmer W. Engstrom led the Radio Corporation 
of America’s efforts to transmit pictures over 
the airwaves in the 1930s.

Similarly, the medical profession got its own 
national academy in 1970, with the creation of 

(Above) The lobby 
of the NAS Keck 
Center. (Facing 
Page) The Keck 
Center houses 

more than 1,000 
employees and is 

the primary site of 
NRC meetings.

Artwork by Larry Kirkland/Courtesy of NAS

Together, the science and engineering academies, the NRC and the IOM call themselves the “National Academies,” and are considered equally prestigious.
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IOM. Together, the science and engineering academies, 
the NRC and the IOM call themselves the “National 
Academies,” and their memberships are considered 
equally prestigious.

The academies today
Each academy elects new members every year. The 
three academies count more than 300 Nobel laureates 
among their ranks. Today, NAS has about 2,200 mem-
bers and 400 foreign associates; NAE has more than 
2,000 members and foreign associates; and IOM has 
more than 1,900 members. (Some scientists belong to 
more than one academy.)

The NRC remains the branch that does the heavy-lift-
ing: defining each study, gathering committee members, 
drafting reports and getting results externally reviewed. 
Today, the council annually produces 200 to 300 reports 
sponsored by federal agencies, state governments, 
charitable foundations, private groups or the National 
Academies’ own endowment. 

In 1988, the NRC produced a report titled Photonics: 
Maintaining Competitiveness in the Information Era, 
followed 10 years later by Harnessing Light: Optical 
Science and Engineering for the 21st Century. Many other 
countries used the 1998 report to guide their own plans 
for boosting photonics research.

OSA, NRC and other associations and federal agencies 
jointly sponsored the most recent major study of the field, 
Optics and Photonics: Essential Technologies for Our 
Nation (2012), written by a panel called the Committee 
on Harnessing Light. One of the study’s key recommen-
dations was the establishment of a national photonics 
initiative, which launched itself in May 2013 with NAS 
listed as one of its collaborators.

Of course, membership in the National Academies 
doesn’t mean the same thing to everyone. Theoretical 
physicist Richard Feynman, whose distaste for honors is 
well-known, famously resigned his membership. Other 
scientists, such as OSA Honorary Member Roy Glauber, 
view election to NAS as a nice honorific for one’s curricu-
lum vitae, and not much else. 

Several NAS members from the optics community, 
however, say they have gained a positive view of the 
academy through their participation in meetings and 
activities. For example, OSA Honorary Member Herwig 
Kogelnik, who participated in the first Harnessing Light 

study, says that “it has certainly broadened my perspec-
tive in the sciences.”

OSA Fellow David Auston of the University of Cali-
fornia Santa Barbara, who has served a term on the NAS 
Board of Physics and Astronomy and is also an NAE 
member, says that optics is well represented in the acad-
emy, even though it is not designated as a specific field 
on the membership rolls. Another OSA Fellow, Margaret 
Murnane of JILA and the University of Colorado, says 
that her NAS membership has given her “an opportunity 
to contribute to the science enterprise within the United 
States and work with others to improve it. For example, 
there is a big effort in place now to diversify the gender, 
ethnic, institutional, geographic and age distribution 
within the NAS.”

Now that optics has evolved from a sleepy backwater 
of physics to a driving force in multiple areas of technol-
ogy, it is easy to imagine that photonics practitioners will 
be even better represented within the National Academies 
as the 21st century marches along. Lincoln, Agassiz, 
Bache and Henry would be amazed at their work. OPN

Patricia Daukantas (patd@nasw.org) is a freelance writer 
specializing in optics and photonics.

J.D. Talasek/NAS

Visit www.osa-opn.org for a list of OSA Honorary 
Members elected to the National Academy of Sciences.

ONLINE EXTRA

Together, the science and engineering academies, the NRC and the IOM call themselves the “National Academies,” and are considered equally prestigious.


