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Abstract
The author describes in some technical detail his career in experimental
particle physics. It began in 1955, when he joined Brookhaven National
Laboratory, and ended in 1985, when he moved to the field of cosmic-ray
physics. The author discusses not only his successes but also his failures
and his bad judgments. This period was the golden age of particle physics,
when the experimental possibilities were abundant and one could carry out
experiments with a small team of colleagues and students.
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Partial Chronology

3

Sep 29,1931 Born in Chicago (Father was UC GS)

1936 – 1939 Marion, Alabama

1939 – 1951 Public school in Dallas, Texas

1948 – 1951 Undergraduate, Southern Methodist University

1951 – 1955 Graduate student, U. Chicago

1955 – 1958 Postdoctoral scientist, Brookhaven Lab

1958 – 1971 Faculty member, Princeton Univ.

1963 – 1964 CP Violation!!

1971 – 1996 Distinguished Professor, U. Chicago

1980 Nobel Prize in Physics

1996 – 2016 Distinguished Professor Emeritus

1st paper as undergraduate on studies with electric eels: Curtis L, Cronin JW. Proc. Tex. Acad. Sci. 1:41 (1952)

Teachers included: Fermi, Teller, Goeppert- Mayer, Gell-Mann, Telegdi, and Chandrasekhar
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PhD Thesis: 1953-1955

4

Title: 
Excitation functions and angular distributions of alpha particles leading to the 

ground and first excited states of Be7 in the reaction B10 ( p,α) Be7   

(Cronin JW., Phys. Rev. 101:298 (1956); 13 citations)

Measurements performed at 2 MeV Van de Graaff Accelerator

Annu. Rev. Nucl. Part. Sci. 64, 1 (2014)
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Jim’s work at Brookhaven: 1955-1958

5

• Married and with a new baby, in 1955 Jim accepted an assistant scientist position 
at Brookhaven National Laboratory to work in a group led by Rod Cool and 
Oreste Piccioni.

• At the Cosmotron, a new 3 GeV proton accelerator, they measured absorption 
and diffractive cross sections of pions on nuclei. Jim used the optical model to find 
that a Fermi distribution with reasonable radius and skin width fit the data 
extremely well.

• In 1957 Jim had just built an innovative K+ meson detector in anticipation of 
measuring more total cross sections. However, at this time parity violation was 
discovered by Wu.

• So Jim and Cool used it instead to search for parity-violating asymmetries in as 
many weak decays as possible, including Σ+ and Σ– hyperons.

• Had to use the Berkeley Bevatron because the Cosmotron was out of action.

• Their measurements were suggestive but not conclusive.

• The experience at Berkeley inspired Jim “to do it right”.

„I had found in my character a strong desire to contribute significantly to any project 
in which I was involved.“   JWC in Annu. Rev. Nucl. Part. Sci. 64, 1 (2014)



Karl-Heinz Kampert - Univ. Wuppertal UHECR 2016, Kyoto, 11.10.16

Life at BNL

6

With their new baby Cathryn, Jim and Annette greatly 
enjoyed the Brookhaven experience, including the beaches. 

Brookhaven was arguably the center of the particle physics universe
A satirical restaurant guide rated the BNL cafeteria as “the worst,” with the comment
“we just don’t understand why people come from all over the world to eat here.” 

courtesy Stewart Smith, Chicago, Oct. 2016
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1958: From BNL to Princeton
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Val Fitch got to know Jim at 
the Cosmotron, as a 
“neighbor” and as a bridge 
companion.

Even though Jim’s list of 
publications was a bit thin, 
Val managed to bring Jim to 
Princeton as assistant 
professor at the age of 27!

courtesy S. Smith, Chicago, Oct. 2016
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1959-1960: From Counters to Spark Chambers

8

A brief stint with a bubble chamber 
experiment showed Jim the power of 
visual tracking:
In 1959, Fukui & Miyamoto introduced 
the “discharge chamber”. Jim quickly 
tested and improved this technology, 
called it the „spark chamber“, and 
immediately designed experiments 
around it. Counters and fast logic 
selected interesting events at 1 MHz!

Jim’s 18-gap
spark chamber

Jim was invited to give the plenary talk on spark chambers at the
1962 International Conference on Instrumentation held at CERN

Orthogonal view of
a scattered proton
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A 3-Spark-Chamber Experiment

9

Longitudinal proton polarisation in Λ0 decays: parity violation polarisation.
As a by-product, lifetimes of the Λ0 hyperon and K0 meson were measured

⇡� + p ! ⇤0 +K0
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Jim builds a Pair-Spectrometer

10

… a fateful move!
For his next experiment, in 1961 Jim designed a high-resolution pair spectrometer for 
an experiment at the Cosmotron, to study the production cross section and line shape 
of the recently discovered ρ0 meson, via its decay ρ0→π+π-.

In spring 1963, Val Fitch proposed moving Jim’s spectrometer to a neutral beam at the 
new AGS, to study interesting phenomena in decays of the long-lived neutral K-meson.

The CP-Violation Detector

Primary goal was to verify anomalously large regeneration of KS mesons in hydrogen, as observed by Adair 

KL entering KL ⇒ π+  π’ 
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2 Page Proposal for CP-Experiment

11
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courtesy S. Smith, Chicago, Oct. 2016
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Angle of π+ π– pair
with the K02 beam

m∗ is the effective mass of the two charged 
particles, assuming each is a pion.

For a vacuum decay, the direction of the 
vector sum of the 2π momenta must lie in 
the direction of the beam. 

cos Θ with respect to the K02 beam
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Angle of π+ π– pair
with the K02 beam

m∗ is the effective mass of the two charged 
particles, assuming each is a pion.

For a vacuum decay, the direction of the 
vector sum of the 2π momenta must lie in 
the direction of the beam. 

cos Θ with respect to the K02 beam

Much more work was needed to fully establish the effect and measure

(KL ! 2⇡0)/(KL ! 3⇡0) = (19± 3) · 10�3

„nothing to nothing“



Karl-Heinz Kampert - Univ. Wuppertal UHECR 2016, Kyoto, 11.10.16

1971: Move to Chicago

14

1970-71: Sabbatical at new NAL (now FNAL) to look for 
new area of research

1971: Received an offer; accepted because of experimental  
opportunities

KL ! µ+µ� R=(7.18 ± 0.17) × 10−9
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The Parton Model

15

1970: R. Feynman gave a talk at NAL about the parton model  
arguing that all the physics happens at low pT.

Jim with his French colleague 
Pierre Piroué planned to use their 
µ-spectrometer to look for large pT 
muons.
⇒ E100 (1970-77)

courtesy S. Smith, Chicago, Oct. 2016
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The High-pT Spectrometer
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Very clean particle identification by C-counters!

set up at an angle of 77 mrad!
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See Power-Law behaviour and E-dependence 
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pT reaches close to kinematical limit 
of 11.9 GeV/c!

at large pT the cross is a strong function of
Ebeam

Phys. Rev. D11 (1975)
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See Power-Law behaviour and E-dependence 
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pT reaches close to kinematical limit 
of 11.9 GeV/c!

at large pT the cross is a strong function of
Ebeam

E
d3�

dp3
/ A↵

expect α ≈ ⅔ 
find: α > 1 !

Known as 
„Cronin-Effect“
by multiple 
parton scattering 
in nuclei Phys. Rev. D11 (1975)

and of mass number !
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16 years after
discovery of
CP-violation: 
Stockholm 1980

Jadwin Hall of Fame 
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In 1980, Jim was still working with his younger colleague  
Bruce Winstein on |ε’/ε| , planning a new experiment…

Because of Jim’s Noble prize, it was then difficult for Bruce to get  
recognition for his work, so Jim decided to let him go and look for 
something else.

⇒ sabbatical at CERN 1982/83

„I wanted to revisit for the last time the experience of a conceptually simple 
measurement that could be carried out with a small group.“

Measured π0 lifetime with a 10 kCHF CERN budgeted experiment.  
This was his last experiment in particle physics.
„Important as these future experiments were, I realized that they 
would take place with or without me. 
For any future experiment in which I would participate, I wanted 
to make a difference even if the experiment was not of the 
greatest importance. Thus, I began to look for other areas of 
research.“

Annu. Rev. Nucl. Part. Sci. 64, 1 (2014)

⇒
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Jim speaking of the CASA array:

courtesy Paolo Privitera, Chicago, Oct. 2016
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The Chicago Air Shower Array (CASA)

21 UHECR 2016, Kyoto, 11.10.16

courtesy Paolo Privitera, Chicago, Oct. 2016
500 m

1089 detectors with 15 m
spacing covering an area
of ~ 500 m x 500 m

> ten times bigger than
previous detectors
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The Legacy of CASA-MIA
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This brought Jim Cronin to the Auger adventure, and ultimately to 
inspire so many of us all around the world.

courtesy Paolo Privitera, Chicago, Oct. 2016
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6 months Workshop @ Fermilab 1995

24
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Groundbreaking in March 1999
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Inauguration November 2008

26
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Auger Observatory and Jim’s Legacy

27

• 70 Journal papers with more coming
• 270 PhDs earned with 100 in the pipeline
• The surprising and unexpected heavy composition of the
highest energy cosmic rays and other key results are
providing the direction for future research in particle
astrophysics.

AugerPrime
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Conclusion

What an amazing man 
and what a fascinating road 

he led us along!
A.A. Watson, 10/2016


