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Decoding the Nucleus –
John R. Huizenga: Pioneer, Scholar, Mentor

D e c o d i n g t h e N u c l e u s –

J o h n R . H u i z e n g a : 

P i o n e e r , S c h o l a r , 

M e n t o r

Honoring John Huizenga 
on the occasion of his 85. 
b i r t h d a y , A p r i l 2 1 , 2 0 0 6 .

W. Udo Schröder
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Research Areas

Polymeric electrolytes, metal ion attachment and diffusion
radiotracer methods

Chemical dependence of nuclear beta decay
pressure sensitivity of EC rates

Cosmic abundances of elements  metorites
Nucleogensis via r-process irradiation in reactors, bomb tests
Heavy elements

Spontaneous/induced fission, isotopic dependence
Fission delay times muon induced prompt fission
Fission transition state shapes, Z2/A and pairing dependence
K alignment ff angular distributions

Spin/isospin/pairing dependent nuclear level densities 
statistical nuclear decay isomer ratios, n/ f

Single-particle structure of actinides 
characterization of Nilsson states

Interaction potentials and dissipative forces in heavy-ion reactions Interaction 
times, fusion probability

dissipation, deflection functions
Multi-nucleon diffusion fragment-Z distributions- EDiss
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Community Service/Scientific Awards

Community Service

Manhattan Project 1942-46
Co-founder of Gordon Conference on Nuclear Chemistry 1958 
IAEA Technical advisor 1965
ERAB Panel 1984-90
DOE Cold-Fusion Panel 1989-92, Co-Chair
Advisory Council, G.T. Seaborg Institute for Transuranium Science 
(LLNL), 1991

Book “Cold Fusion –The Scientific Fiasco of the Century” 1992/4

Scientific awards

1966  E. O. Lawrence Memorial Award for Research in Nuclear Fission.
1975  ACS Award for Nuclear Applications in Chemistry, 
1975  Distinguished Alumni Award at Calvin College,
1976  Elected to the National Academy of Sciences,
1991Leroy Randle Grumman Medal for Outstanding Scientific 

Achievement.
1954…74  Several Fulbright & Guggenheim Fellowships 
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John’s Career Trail

Fulton, ILFulton, IL

Grand Rapids, MIGrand Rapids, MI

Oak Ridge, TNOak Ridge, TN

Urbana, ILUrbana, IL

Argonne, ILArgonne, IL

Rochester, NYRochester, NY
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1940-44: Calvin College: ”Minds in the 
Making”

Boy - Interrupted
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1944-46: Oak Ridge National Laboratory

1941: Rudolph Frisch & Otto Peierls (in UK) 
calculate critical mass 235U (~10 lbs)

Dec. 1942: Chicago Fermi’s reactor critical 
April 1943: Site Y: Los Alamos/NM laboratory

Industrial Scale Test Experiments

Pu prod

U 
enrichmt

ORNL 
K-35 Plant

A centrifuge 
tubes, 40 feet 
high, 39 cm 
dia., 1 mm 
wall thickness

US Manhattan Project
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The Huizengas (1969)

Married to Dorothy 
“Dolly” Koeze, 1946
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1946-49: University of Illinois, Urbana

Dept. Chemistry, Noyes Laboratory

Worked with Frederick T. Wall
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1946-49 Grad. Studies: U Illinois/Urbana 

Pioneering application of radio-tracer methods in electro-chemistry Ph.D. Thesis

Diffusion of radioactive Na in PAA/NaOH
Na+ attachment to poly-acrylic acid



JR
H

8
5
-F

es
t

1
0

W. Udo Schröder, 2006

1949-67 Argonne National Laboratory
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Radiochemical Work at ANL

Loading a radioactive sample into 
a shielded detector

Working with a 4k MCA
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Cosmic Abundance of Elements

Radiotracing heavy elements in 
Meteorites (Chondrites)
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The Quest for (Super) Heavy Elements

Seaborg & Loveland, “The Search for New Elements,” in The New 
Chemistry (N. Hall, Edt.) Cambridge U Press, Cambridge 2000

December 1952: Event Mike LBL & 
ANL analyzed debris Z=99,100
Reported 25 years later
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Nucleogenesis by Multiple n Capture

PR 93, 1433 (1954)
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Discovery of Elements 99 and 100

Huizenga

Seaborg

Ghiorso

Louise 
Smith

January 23, 1978: 25th

anniversary of the discovery
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Particle Transmission Coefficients

Thorough analysis.
“Bestseller” - still used today in 
statistical model codes.

Used different simple functions for 
the real part of optical potential for 
medium-weight to heavy target 
nuclei.

Accelerator studies in the 1960s
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Nuclear Fission

Transition 
States

2 3

0

/

2 f nE A B A
n T

f

Neutron evaporation fission branching

A A
T e

A K

0

0 0( ) 1

.

n

f

For heavy nuclei A A

B A B A A A

Fission barrier E const
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Classic Works in Nuclear Science

1969

1954

1964

1974
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“Scientific Ambassador” During Cold-War Era

Khlopin
Radium Institute 
St. Petersburg
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1967 University of Rochester/NSRL

NSRL Parking NSRL Office

UR Campus

City View from SOuth

Rochester (NY)
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Outside Users at National-Laboratories

At LAMPF 
Los Alamos

At SuperHILAC 
Berkeley

John with 
Dieter 
Hilscher, 
Berlin 
1988

John Browne

Dieter 
Hilscher

Dieter 
Hilscher

Udo Schröder
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Remarkable results at LAMPF

Prompt, muon-induced fission 
induced by radiation less 
transitions 

Observation: Muon is captured by 
heavy fission fragment 

adiabatic fission process 
relative to muonic motion

Constraint on nuclear viscosity 
in fission

Xrl
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„Nuclear Chemistry Jet Set“ RRAM

Tired even before the start of 
the experiment ...

Laura Tubbs, Arden Hoover, 
Dieter Hilscher, WUS, John 
Birkelund

Watching the data flow: Vic 
Viola, Kevin Wolf, Dieter 
Hilscher, WUS 

(Photos: Winfried Wilcke)
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An Elegant Analysis Scheme

Final Kinetic Energy

Dissipated energy (TKELoss)
impact parameter

+ deflection angle
interaction time

Z(Xe)=54

In
te

ra
ct

io
n
 T

im
e 

Multi-nucleon exchange 
between heavy nuclei is 
similar to a diffusion process !
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Remarkable Results from SuperHILAC Work

6 NE213

Beam 
Direction

P
T

Reaction Dynamic

Orbiting

Diffusive Transport

• Energy-partition

• A/Z-relaxation

• (Spin relaxation)

Neutrons carry most 
of the E* signal Mn(E*)
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Application: HI Induced Nuclear Fission

max 2 2
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Statistical Scission Model
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Department Chairmanship 1983-1988

R. K. Boeckman for appraisal
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Chronicle of the “Cold Fusion” Scientific Fiasco 

1st Edition, 1992

2nd Edition, 1993

23 March 1989 Press 
Conference in Salt Lake City 
University of Utah

M. Fleischmann & B.S. Pons: 
Table-top DD Fusion 
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Chronicle of the “Cold Fusion” Scientific Fiasco 

Claim: D2O Electrolysis followed 
by DD fusion in Pd cathode 
absorbing D.

Excess heat through DD fusion.

Theoretical estimate 
(Koonin et al.): 10-64

Potential perils of experiment: 
extreme radiation levels
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John Huizenga as a Mentor of Students

Fission and Neutron-Emission Phenomena in Actinide Muonic Atoms

Tc-99m radioaerosol clearance as an index of pulmonary epithelial permeability / by David Lee Waldman

Effect of isospin on compound nucleus decay and a study of statistical properties of nuclei.

Classical trajectory model of heavy ion fusion and an experimental study of momentum transfer in fission 
reactions of 292 MeV Ne on Ho, Ta, Au, Bi, and U 

Fragment angular distributions for dipole photofission of U, U and Np. Lithium ion induced fission of Th and U

Energy loss and fragment Z dependence of alpha particle emission in both the damped and fusion reactions 
between iron and holmium

Isospin dependence of the nuclear level width from cross section fluctuations

Mass exchange and energy dissipation in the reaction 165Ho+56Fe at 8.5 MeV per nucleon

Effect of pressure on the radioactive decay rate of Be

Role of the potential energy surface in the evolution of mass and charge asymmetry in storngly damped 
heavy-ion reactions

Significance of shell corrections in the parameterization of numerical state density calculations.

Study of reaction processes with characteristics intermediate between damped and fusion processes

Levels of Tb excited in helium induced single proton transfer reactions.

New radionuclide generator systems for use in nuclear medicine / by Robert Whitehill Atcher.

Thesis Title

Johnson, M. William, 1952

Waldman, David Lee, 1959-

Vaz, Louis Cajetan, 1937-

Tubbs, Laura Ellen, 1954-

Rizzo, Gary Trott, 1946-

Kosky, John Peter, 1947-

Kildir, Mehmet, 1947-

Hoover, Arden Diane, 1954-

Hensley, Walter King, 1945-

De Souza, Romualdo T., 1963-

Chan, Woon-chun, 1944-

Butler, Michael Alan, 1957-

Boyno, John Stephen, 1946-

Atcher, Robert Whitehill.

Student Name 



David L Waldman MD,PhD
Professor and Chair
Department of Imaging Sciences
University of Rochester Medical Center

To D r Joh n H u i zen g aTo D r Joh n H u i zen g a
You g a ve m e t h e oppor t u n i t y n o on e el se You g a ve m e t h e oppor t u n i t y n o on e el se 

wou l d t a k e a ch a n ce on .  You wen t ou t o f wou l d t a k e a ch a n ce on .  You wen t ou t o f 
you r wa y t o h el p a st u d en t wa y ou t o f you r you r wa y t o h el p a st u d en t wa y ou t o f you r 

f i el d .  No on e el se wou l d h a ve t h a t f i el d .  No on e el se wou l d h a ve t h a t 
com pa ssi on for ed u ca t i on .  I w i l l n ever com pa ssi on for ed u ca t i on .  I w i l l n ever 

for g et h ow m a n y d oor s you open ed for m e.  for g et h ow m a n y d oor s you open ed for m e.  
An d l ook , i t a l l wor k ed ou t ok . H i g h l i g h t o f An d l ook , i t a l l wor k ed ou t ok . H i g h l i g h t o f 

m y ed u ca t i on wa s scor i n g 100% on t h e m y ed u ca t i on wa s scor i n g 100% on t h e 
n u cl ea r ch em i st r y f i n a l . n u cl ea r ch em i st r y f i n a l . 

I a m sor r y I m i ssed t h i s g r ea t d a y.  I a m sor r y I m i ssed t h i s g r ea t d a y.  
H APPY BI RTH D AYH APPY BI RTH D AY

Greetings from Former Students
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Greetings from Former Associates

Dear John,
Due to health problems, I find myself unable to attend your birthday 
celebration….
I came to Rochester 39 years ago in the fall of 1967.  The first tour I 
took through the lab was truly impressing.  I found the research
area filled with state-of-the-art equipment, the Emperor-accelerator, 
the Enge spectrograph, to name just two major components. In 
addition, there was a library containing almost everything needed 
for nuclear research.  There was ample office and laboratory space. 
In my recollection, the lab ranged among the top university-based 
laboratories in the U.S., if not in the world. There were numerous 
research groups engaged in various aspects of nuclear research, 
nuclear structure as well as nuclear reaction mechanisms. In 
addition, the development of new detector systems and the 
application of computers for data acquisition and analysis were the 
subject of ongoing and successful research.

John - I wish to thank you again for inviting me to join your research
group at the NSRL 39 years ago and participate in the fascinating 
research going on at that time. For the coming years I send you my 
best wishes. I trust, you and all those attending the celebration will 
have a nice and long remembered meeting in Rochester.
Thank you.
Tom 

Thomas Elze
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Messages from Colleagues

Dear John:

I am sure that, in terms of praises, you must be close to saturation 
by now. So, let me temper the atmosphere with a few words of 
reproach. 

While you were with us we looked up to you for example, direction 
and guidance. Now, without you, we are like sheep without shepherd 
( Somebody might correct that as shepherds without sheep, given 
the shortness of graduate students). You kept us with your steady 
hand, to the straight and narrow of Nuclear Science. Now we are led 
astray by the physicists with phase transitions, negative heat 
capacities, bimodalities etc., all things that a good chemist of the old 
school with his thermodynamical good sense would have stayed 
away from like the devil from holy water. I myself, I must confess, 
have been tempted by that, and I have even done the unthinkable 
of trying my hand with quark gluon plasma, for which I now stand
aside red faced.

Luciano Moretto
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Hi John

Congratulations on 85 years!  What a milestone.
I really regret not being there personally to help you celebrate. You have 
been an inspiration to me since the early sixties when I was a graduate 
student and then post-doc. I have always admired your work. I have also 
always appreciated your enthusiasm and your intellectual honesty and tried 
to incorporate as much of that as possible into my own work. Looking for 
pictures of us together I found this one from the Fall Creek Falls meeting in 
1977. Unfortunately it confirms my fears- I have aged while you continue to 
remain young.
Best wishes for the next 85.

Joe Natowitz
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Dear John,

Sorry that I am unable to join you for this celebration. We are in the
midst of moving (part-time) to Arizona.

Sue and I have nearly completed a book on the science and politics of
nuclear waste disposal. In the course of trying to find a publisher I have
come to realize I owe you a large debt of gratitude for doing all the leg
work in getting our book on Nuclear Fission published. In spite of the
hassles Sue and I have found researching the nuclear waste issue very
interesting. Now we are learning how to walk away from the computer to
enjoy the sunshine. I hope you can continue to do this in North Carolina.

Sincerely,
Bob V.
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end

Thank You, John, from me and many others !

Yours Truly




