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Glossary on Kalinga Prize Laureates

UNESCO – Kalinga Prize Winner – 1971

Pierre Victor Auger
A Life in the Service of Science

French Physicist, Discoverer of the Atomic Auger Electronic Effect.

[Born : Paris 14 th  May, 1899
Died : Paris 25 th December 1993]

Professor Auger’s outstanding professional career covered Physics, Nuclear Power & Space
Research, Organization  and Administration of Research, Diplomatic Services & Pedagogics but
also extended in to Modern Biology , Humanistic Sciences, Poetry & Arts. He was awarded with
the most Prestigious Gaede – Langmuir Award “For establishing the Fundamental Principle of
Auger Spectroscopy which has led to the most widely used surface analysis technique of
import ance to all aspect s of V acuum Science & T echnology”.

Energy with the Earth Atmosphere can be considered  like discoverer of gigantic
particle rains generated by the interaction of cosmic rays of Extreme Discharge

...Pierre Auger
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Pierre V ictor Auger

Pierre Victor Auger  (May 14, 1899 – December 25, 1993) was a French Physicist, born in Paris. He
worked in the fields of atomic physics, nuclear physics and cosmic ray physics.

The Auger process where Auger electrons are emitted from atoms was named after him, despite  the fact
that Lise Meitner discovered the process a few years before in 1923.

In his work with cosmic rays, he found that the cosmic radiation events were coincident in time meaning
that they were associated with a single event, an air shower. He estimated that the energy of the incoming
particle that creates large air showers must be at least 1015eV (electron-volts) = 106 particles of 108eV
(critical energy in air) and  a factor of ten for energy loss from traversing the atmosphere (Auger et al.,
1939).

The word’s largest cosmic ray detector, the Pierre Auger Observatory, is  named after him.

References :

n P. Auger et al.  (1939). “Extensive Cosmic – Ray Showers (http://prola.aps.org/abstract/RMP/v11/i3-
4/p288 1)”. Rev. Mod. Phys. 11 (3-4) : 288-291.

External links:

n Pierre Auger: The Pioneering Work (http://auger.cnrs.fr/pierre auger.html)

n Pierre Auger Observatory (http://www.auger.org.)

n “http://en.wikipedia.org/wiki/Pierre_Victor_Auger”

q
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Pierre Auger

World Famous French Physicist
After Pierre Auger is designated the Auger Effect.

[14 May 1899 in Paris ; 24 December 1993 in Paris]

Pierre Victor Auger, born in Paris May 14, 1899 and dead December 25, 1993, is French Physicist, wire of
the professor of chemistry Victor Auger and brother-in-law of Francis Perrin. He worked in atomic, nuclear
physics  and on the cosmic rays.

Former pupil of the higher Teacher training school he obtains in 1926 the science doctorate in physics for
his work in the laboratory of Jean Perrin (made up photoelectric effect). 1927 to 1936, he was assistant
with the Faculty of Science of Paris, and continued to work in the same laboratory. Named in 1936
lecturer, he was in charge of the quantum course of mechanics. He was then named professor with the
Faculty of Science and the higher Teacher training school, succeeding George Bruhat with the pulpit of
theoretical and physical physics celestial. He occupies then the pulpit of quantum physics and relativity.

With the Release, he was named director of the Higher education from 1945 to 1948.

The Auger process, by which the Auger electrons are emitted by the atoms, bears his name, although it
was discovered by Lise Meitner a few years earlier, in 1923.

He was elected member of the Academy of Science in 1977. He was the first director general of the
European Council of Space Research, which was one of the ancétres European Space Agency and
contributed to the development of the great international institutions such as the CERN or UNESCO.

The largest detector of cosmic rays, the Observatory  Pierre Auger, bears his name.
q

Person Data
Name : AUGER, PIERRE VICTOR
ALTERNATIVE NAME : —
SHORT DESCRIPTION : French Physicist
DATE OF BIRTH : 14, May 1899
PLACE OF BIRTH : Paris, France
DYINGS DATE : 24, December 1993
DYING PLACE : Paris, France
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Pierre Auger

Pierre Victor Auge  (1899-1993) – French Physicist,
was born in Paris and was educated in the “Ecole
Normale Supérieure”, where he got his doctorate in
1926. He entered for the University of Paris and
became professor of the Sorbonne (1937). He was
member of the Department of University for the
French government, Department of Sciences of
UNESCO and the French Space Commission.
During the years of war he worked in the United
States in the University of Chicago and after the
Second War he was member of the French Atomic
Commission. In 1964 managing generality of the
Organization of Space Research Européia became,
rank where he remained up to 1967.

Auger had great interest in the Popularization of
science and mainly worked in the nuclear physics
and cosmic rays.

Electron:

Auger mainly is known by the discovery of the effect
electroscope that takes his name and used to
detect  the impurities of crystalline surfaces. Pierre
Victor Auger reported his discovery in the “journal
Radium” in 1925 e, with this his name was given to
the phenomenon, the Auger electron.

In synthesis, the spectroscopy for auger electron is
one of the most spread out techniques of study of

surfaces and important to determine the identity of
atoms of a sample. This spectroscopy can be made
bombing a sample with X-rays, protons or with sped
up electrons and measuring the kinetic energy of
the Auger electrons in function of the energy of
electrons or X-rays incidents.

Finder of the “extensive aerial
chuveiros” :

Using two separate detectors of ionizing radiation
space, he obtained to show that the detectors
designated the ticket of high cosmic particle flow at
the same time. This discovery extended the fan of
possible detectors, therefore it inside allowed to the
construction of detectors in the ground, eliminating
the limitation of detention in small areas of balloons
or the top of buildings. This phenomenon was called
“extensive aerial Shower”. The Astroroof Pierre
Auger is a homage to one of the more influential
French scientists, for having registered the first
“Shower” of particle in 1938 and inspired the project,
which was materialized in 1995 with the support of
UNESCO.

Auger died in 1993, two yeas after the register of
the “detected more intense cascade” already, with
200,000 million particles and an energy millions of
superior times to the terrestrial generators.

q
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Pierre Auger: The Pioneering Work/Les Origines
Pierre Victor Auger

French Physicist (1899-1993)
Auger was born in Paris and educated there at the Ecole Normale Supérieure, where he obtained his
doctorate in 1926. He was later appointed to the staff of the University of Paris  and after serving there as
professor of physics from 1937 became director of higher education for France in 1945. From 1948 until 1960
he was director of the science department of UNESCO; he left UNESCO  to become president of the French
Space Commission but in 1964 he took the post of director-general of the European Space and Research
Organization, a post he retained until his retirement in 1967.
Auger worked mainly on nuclear physics  and cosmic rays. In 1925 he discovered the Auger effect in which an
excited atom emits an electron (rather than a photon) in reverting to a lower energy state. In 1938 Auger made
a careful study of ‘air showers’, a cascade of particles produced by a cosmic ray entering the atmosphere and
later known as an Auger shower. Auger had an interest in the popularization of science. He also published
volumes of poetry.

The Auger Observatory experiment was named after
Pierre Victor Auger (Paris, 14/5/1899-Paris, 25/12/
1993) who can be considered as the discoverer of the
giant airshowers generated by the interaction of very
high-energy cosmic rays with the earth’s atmosphere.
A few dates on the life and works of Pierre Auger
[excerpts from a biographical note written by himself
in 1971]:
nnnnn     1919 : enters the Ecole Normale

Supérieure de Paris in the biology
group but with interest in atomic
physics.

n n n n n 1922-1942: devotes his professional life to
experimental physics in the fields
of :
l Atomic physics (Photoelectric

effect);
l Nuclear physics (slow neutrons);
l Cosmic ray physics (atmospheric

air-showers)
n n n n n 1939-1941: is in charge of the organization of a

service of documentation for the
laboratories working for the
defence.

n n n n n 1941 : leaves France and enters the
“Forces Françaises Libres” (Free
French Forces). Participates in the
creation of a French-British-
Canadian group on atomic energy
research (becomes head of this
department in Montreal).

n n n n n 1944 : joins the operational groups in
London.

n n n n n 1945 : becomes Chairman of the
Department of Universities for the
French government. Many of his
reforms at this position are still
operational in the  French system.

In particular, he participates in the
creation of the French Atomic
Energy Commission (CEA).

n n n n n 1948-1959 : Director of the Department of
Sciences for the UNESCO. He
strongly campaigns for the creation
of international research
organisms. He is one of the
forefathers of CERN whose
construction begins in 1953.

n n n n n 1959-1964 : resumes his activities in cosmic ray
physics with a shift from nuclear
physics to astrophysics. Creates
and chairs the still existing CNES
(National Center for Space
Physics) and other similar
organisms (COPERS, CERS-
ESRO).

n n n n n 1964-1967: chairs ESRO, an international
organisms of cooperation between
10 european countries for satellite
projects.

n n n n n 1967-1970 (his retirement date): Director of the
“Centre des Faibles
Radioactivités”(weak radiations
used in particular for datation
techniques).

Following are the reproductions of the original articles
by Pierre Auger and collaborators on the first hints of
the existence of ultra high energy cosmic rays by the
observation of large air-showers.
References :
nnnnn Comptes rendus, Académie des Science 206-

(1938) 1721 (8/6/1938).
n n n n n Competes rendus, Académie des Sciences 207

(1938) 228 (11/7/1938).

q
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Auger , Pierre V ictor [Ohzhay] (1899-1993)

Auger , Pierre V ictor  (1899-1993) French physicist, n. in Paris. Professor in the Sorbona (1937) and
member of the department of Sciences of UNESCO (1946), mainly is known by the discovery (1925) of
the spectroscopic effect that takes his name, that as of 1953 was used to detect the impurities in the
crystalline surfaces.

Auger Effect.  When the atoms of a gas are radiated with x-rayses, each one emits a pair of electrons:
one started of an internal layer, equipped with energy  constant and characteristic of the atom at issue;
the other of an external layer, that by impulse X is absorbed to the internal layer, to occupy the empty
position that leaves first.

French Physicist :  Discovered the Auger Effect. Auger was educated at the Ecole Normale Superieure
and subsequently became Prof. of physics at the University of Paris. After the 2nd world  war he held a
succession of Posts in French & European Science Administration & was Director General of the European
Space & Research Organisation at the  time of his retirement.

Auger is remembered for his discovery in 1925 of the Auger Effect, in which an Atom absorbs energy in the
form of an X-Ray Photon, & Loses it by emitting an electron, Auger Spectroscopy  uses the effect to yield
information about the electronic structure of atoms, particularly if they form part of a crystal.

Name of Scientist Supervisor Ph.D. Year University Ref.
Auger Pierre Victor Jean Baptiste Perrin 1926 Ecole 5,11

Norm.
           Super. (Paris)

References :
(5) Poggendorff, J.C., Biographisches – Literarisches Handwortenbuch Zur Geschichte

der exacten Naturwiss-enschaffen, VCH: Liepzing, 1863-
(11) Debus, Allen G (ed) World who’s who in science: A Biographical Dictionary of 12

Scientists from Antiquity to the Present, 1st ed., Marquis who’s who, Inc : Hannibal :
Missouri, 1968

q
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Auger , Pierre V ictor
French Physicist

[Born May 14, 1899, Paris, France
Died December 25, 1993]

Pierre V. Auger , France
Director , Natural Sciences Section/Dep artment

April 1948 – December 1958

Born in Paris in 1899, Pierre Auger attended the Ecole Normale Supérieure first to study biology, but
already showed an interest in atomic physics. Between 1922 and 1942, he was first Doctor és Science,
then Assistant to become finally Professor of Physics at the Sorbonne (1937), where he devoted his
professional life to experimental physics in the fields of Atomic physics (atmospheric air-showers).
Between 1939 and 1941, head of the documentation service of the CNRS, he joined the Free French
forces and participated in the creation of a French-British-Canadian group on atomic energy research,
University of Chicago and Montreal before joining operational groups in London in 1944.

In 1945, Pierre Auger became Director of Higher Education in French Ministry of National Education
where he participated in the creation of the French Atomic Energy Commission. Member of the UNESCO’s
Executive  Board from 1946 to 1948, he was appointed Director of UNESCO’s Natural Science Section/
Department in 1948. During his mandate, he played a decisive role in the creation of the European
Centre for Nuclear Research (CERN) (1954).

After leaving UNESCO in 1959, and among many other activities, he was Director of Cosmic Physics
Service at the CNRS (1959-1962), Director- General of the European Space Research Organization
(1962-1967) and also, between 1964 and 1967, chaired ESRO, an international organism of cooperation
between 10 European countries for satellite projects. Pierre Auger is also the author of many scientific
works on x-rays , neutrons and cosmic rays. He died in Paris in 1993.

In 2002, named after him, the Pierre Auger Cosmic Ray Observatory set up in Western Argentina began
studies of the universe’s highest energy particles with unprecedented collecting power and experimental
controls.
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rom the outset of his work in 1922 Auger
interested himself in the cloud chamber method

discovered by C.T.R. Wilson and applied it to

studying the  photoelectric  effect produced by x-

rays on gas atoms. The Wilson method provided

him with the most direct means of obtaining detailed

information on the photoelectrons produced, since

their trajectories  could be followed as soon as they

left the atom that had absorbed the quantum of

radiation. Auger aimed to simplify the phenomenon

and to obtain the photoelectric effect on a single

category of atoms, rather than on all those of the

mixture of air and water vapor used hitherto. He filled

the chamber with hydrogen, which has a very low x-

ray absorption coefficient, and a small proportion of

highly absorbent and chemically neutral heavy

gases, such as krypton and xenon.

While providing information on the directions in which

the photoelectrons were emitted, this method

revealed the effect of he radiations emitted by the

positive ion left behind after the departure of the

electron. Thus, if the photons of fluorescence (that

is, the characteristic x-rays emitted by atoms

ionized in their inner, or K and L, layers) were

reabsorbed in the gas of the chamber, they should

show up in the form of short electron trajectories.

Auger was able to observe some instances of this

reabsorption in the gas, but usually found that the

expected electron trajectory started from the same

point as the electron trajectory attributable to the

first photoelectron, that is, the two tracks started

from the positive ion itself. The common source of

the tracks meant that an internal conversion of the

Photon of fluorescence had to be taking place when

it became reabsorbed among the electrons of the

very ion from which it had sprung. Such reabsorption

would diminish the fluorescence correspondingly,

since the photon was not emitted outside, a fact

that could be checked by global methods.

Numerous experiments enabled Auger to show that

the phenomenon is a general one and amounts, in

fact, to “nonradiating” transitions among the

electrons of atoms ionized in depth; the fall of

peripheral electrons toward the free places in the

iner levels is directly accompanied by the emission

of electrons that carry away the liberated energy in

kinetic form. This phenomenon was named the Auger

effect, and the corresponding electrons Auger

electrons. The ionization of the positive remainder

increases with each repetition of  the effect. N. Perrin

later  proved that certain heavy atoms can, by a

series of Auger effects, attain a positive charge as

high as 28 elementary charges. The effect thus

discovered is similar to the internal conversion of

gamma rays and Klein and Rosseland’s  collisions

of the second kind.

Shortly after James Chadwick’s discovery of

neutrons in polonium-beryllium source radiations,

Auger established their energy spectrum, and was

able to demonstrate the existence of a group forming

a continuous band of low energies. He explained

the emission of such  neutrons as a peculiar

mechanism of disintegration of the beryllium nucleus

by alpha particles without the latter being captured.

Much of Auger’s work was devoted  to cosmic rays.

He was able to reveal the tracks of penetrating

corpuscles in a double expansion chamber before

and after their passage through half a meter of lead.

The nonelectronic nature of these particles thus

became a certainty (1935), and was finally

demonstrated in 1938 when C.D. Anderson

discovered the muon.

Auger next studied the cosmic showers in the form

of photoelectron cascades and sought the existence

of very-high-energy particles by looking for the very

extensive showers which they ought to produce in

passing through the atmosphere. By means of high

F
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speed-resolution coincidence-counting equipment

(10 6−  seconds in 1938), built with the help of Roland

Maze, Auger demonstrated the existence of

enormous atmospheric showers, which he called

“grandes grebes” and which are also  known as

extensive air showers or extensive Auger showers

(EAS). The great size of these showers, which

contain tens of millions of electrons and photons

spread over areas of thousands of square meters,

enabled Auger to attribute energies exceeding 1015

electron volts to the initial particle from which these

showers originate. Later estimates raised the figure

to 1020 electron volts, giving the extensive Auger

showers the highest known energy of any natural

phenomenon. It is a billion times that which the most

powerful proton accelerator can attain. How

corpuscular radiations with this amount of energy

are created in the universe is still an unsolved

problem of cosmic physics, though partial

explanations have been suggested by various

physicists, in particular, Enrico Fermi.

Auger studied at the Ecole Normle Supérieure and

the Faculty of Sciences at the University of Paris,

where he obtained his doctorate in 1926.He

remained associated with the university throughout

his career, becoming a full professor in 1937. His

research work was carried out first at Jean Perrin’s

laboratory there and then at the Ecole Normale

Supérieure. He played an important role in the

establishment of both French and international

scientific research bodies. After taking part during

World War II in the work of the Anglo-Canadian

Atomic Energy Research group in Montreal, he

returned to France in 1945 to help found the

Commissariat a I’Energie Atomique. In 1952, as

director of the Department of Sciences at UNESCO,

he was responsible  for setting up the European

Nuclear Research Organization (CERN). After

organizing the Centre National d’Etudes Spatiales

(National Space Study Center) in France, he spent

the years from 1960 to 1964 in bringing about the

establishment of the European  Space Research

Organization (ESRO), of which he became director-

general in 1962.

Auger wrote works on cosmic rays; a book of

scientific philosophy, L’Homme Microscopique; and

Main Trends in Scientific Research; prepared for the

United Nations and UNESCO (1961).

For background information see AUGER EFFECT;

CLOUD CHAMBER; COSMIC RAYS in the McGraw-

Hill Encyclopedia of Science and Technology.

q



10

Glossary on Kalinga Prize Laureates

Pierre Victor Auger
(14 May 1899-24 December 1993)

Auger Electron Spectroscopy

Overview :

First observed by Pierre V. Auger in the 1920s, the Auger effect is a process where an atom that has
been ionized with the emission of a core level electron undergoes a transition in which as second
electron, the Auger electron, is emitted. Auger electron spectroscopy, AES, is a surface analytical
technique that utilizes the Auger effect to measure the elemental composition of surfaces. A beam of
energetic electrons, 3 to 25 KeV, is used to eject a core level electron from surface atoms. To release
energy, those atoms may emit Auger electrons from their induced excited state. The energy of the
Auger electron, specific to the atom from which it originated, is measured and the quantity of Auger
electrons is proportional to the concentration of the atoms on the surface. Auger electron spectroscopy
can measure two dimensional maps of elements on a surface and elemental depth profiles when
accompanied by ion sputtering.

Auger Effect, Auger Electron Spectroscopy :
Auger, P.; Dauvillier, A.Compt. Rend. 1923, 176, 1297

Auger, P. Compt. Rend. 1923, 177 169

Auger, P. Compt. Rend. 1924, 178, 929

Auger, P. Compt. Rend. 1924, 178, 1535

Auger, P. Compt. Rend. 1925, 180, 65

Auger, P. Compt. Rend. 1926, 182, 773

Biographical References :
l Debus, AllenG. (ed.) World Who’s Who in Science, 1st ed., Marquis-Who’s Who,

Inc.: Hannibal: Missouri. 1968

l Pogg.6(1).89:8(1).165

l Briand, J.P. Comments AT.Mol.Physics 1996,33,1

q
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Pierre Auger Observatory
Pierre Auger Observatory is an international cosmic ray observatory designed to detect ultra high energy
cosmic rays-Oh-My-God particles. These are sub-atomic particles (protons or other nuclei) with energies
beyond 1020 electron-volts, the energy in a well-served tennis ball! It was named after the French physicist
Pierre Victor Auger. The observatory project was proposed in 1992 by Jim Cronin  and Alan  Watson. It will
consist of northern and southern sites. The southern site is partially constructed and operating. It became
the largest in the world in 2003. It is located on the vast plane of Pampa Amarilla, near the town of
Malargüe in Mendoza Province in Argentina. The northern site will be located in southwestern Colorado,
United States.

Each site of the final observatory will consists of 1600 water tanks (Water Cherenkov Detectors) distributed
over 3000 km2 (similar to the Haverah Park experiment) overseen by four atmospheric fluorescence detectors
similar to the HiRes Fly’s Eye.

The PAO is unique in that it is the first experiment that combines both ground and fluorescence detectors
at the same site thus allowing cross-calibration and reduction of systematic effects that may be peculiar
to each technique.

The Cherenkov detectors use 3 large photomultiplier tubes to detect the light produced by high-energy
particles passing through water in the tank. The time of arrival of high-energy particles from the same
shower at several tanks is used to calculate the direction of travel of the original particle.

The fluorescence detectors are used to track the particle shower’s glow on dark nights, as it descends
through the atmosphere.

Auger Electron
[Categories : Foundational quantum physics, Atomic physics]
When an electron is removed from a core level of an atom, leaving a vacancy, an electron from a higer
energy level may fall into the vacancy, resulting in a release of energy. Although sometimes this energy is
released in the form of an emitted photon, the energy can also be transferred to another electron, which  is
then ejected from the atom. This ejected electron is called an Auger electron (pronounced O-jay where the
j is a soft j) and the process by which it is ejected is called the Auger emission process.

Upon ejection the kinetic energy of the Auger electron corresponds to the difference between the energy
of the initial electronic transition and the ionization energy for the shell from which the Auger electron was
ejected. These energy levels depend on the type of atom and the chemical environment in which the atom
was located. Auger electron spectroscopy stimulates the emission of Auger electrons by bombarding a
sample with either X-rays or energetic  electrons and measures the intensity of Auger electrons as a
function of the Auger electron energy. The resulting spectra can be used to determine the identify of the
emitting atoms and some information about their environment.

History :
The Auger emission process was discovered in the 1920s by Lise Meitner, an Austrian physicist.
Subsequently Pierre Victor Auger, a French Physicist, also discovered the process. Auger reported the
discovery in the journal Radium in 1925 and it was Auger that had the process named after him.
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Photo Features on Pierre Victor Auger

Description :
Pierre Auger (left) profile, eyeglasses, beard, moustache, suit, standing;
Niels Bohr (right) full face, pipe in mouth, suit, standing
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Description :
L-R: Pierre Auger , H. Halban, J.Gueron, B. Goldschmid t, B. Pontecorvo,
Seligman, Montreal Reactor T eam, ca. 1943

Description :
Pierre Auger (left) and J.B. Perrin (right),
photo taken during a conference on beta
and gamma rays at the Cavendish
Laboratory ca. 1929
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Description :
L-R : Auger , Edoardo Amaldi,
Lew Kowarski; all three are
standing and looking in the
same direction

Description :
L-R seated at table : Lew
Kowarski, Pierre Auger ,
Edoardo Amaldi, Niels Bohr ,
standing in rear Odd Dahl.


