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The Lab Today:
Facility for Rare Isotope Beams [TIA: 100]
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• Superconducting linear accelerator facility costing over $700 million 
• 627 Staff, students, & faculty as of 2021-10-19 (Melissa Garza, FRIB HR)
• Over 1500 scientific users from 30 countries worldwide
• Will double the known number of isotopes and enable cutting edge rare 

isotope science with first experiments expected in early 2022!
• Funded by U.S. Department of Energy



The Lab 63 Years Ago:
The MSU Cyclotron Project [37]
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• Room temperature cyclotron facility costing over $10 million (adjusted)
• 1 Staff, students, & faculty as of 1958-11 (Prof. Henry Blosser)
• No users lined up yet – internal or external
• Research with protons and stable heavy ions planned for 1962
• Unfunded proposal submitted to the U.S. Atomic Energy Commission 

(precursor to the U.S. Department of Energy)



The Founders: Profs. Henry Blosser & Morton Gordon
March 1961 [40]
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Spartan Engineer, Volume 14, No. 3, p. 21 (March 1961)



The Third Person Hired:
A Computer Programmer [38]
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C.D. Church, E.E., Spartan Engineer, 
Volume 14, No. 3, p. 21 (March 1961)

Henry G. Blosser, The Centennial Review, 
Vol 25, No. 3 (Summer 1981)

The CNS @ MSU 1855-2005 by Clarence Suelter (2008)

“Up From Nothing” by Sam Austin (MSU Press 2015)



A Notable Promotion to Assistant Professor of Physics 
July 1, 1962 [41]
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• 87 total appointments on June 20, 1962 by MSU BOT
• 65 men – 75%
• 22 women – 25% (3 to 1 male/female ratio)
• male salary = $9.0k +/- $3.6k ($82k +/- $33k, adjusted)
• female salary = $7.6k +/- 4.0k ($69k +/- $36k, adjusted)
• $7.6k/$9.0k = 85 cents to the dollar
• TIA: 2nd highest salary out of 22 women
• TIA: 15th highest salary out of 87 appointments

$103k (adjusted)

Minutes of the Meeting of the Board of Trustees: June 20, 1962



BS in Education: University of Tennessee, Knoxville
June 1, 1942 [21]
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University of Tennessee, Knoxville (Yearbook) ”The Volunteer” 1942

• Phi Kappa Phi – “an honor society 
established in 1897 to recognize and 
encourage superior scholarship without 
restriction as to area of study, and to promote 
the “unity and democracy of education””

• Pi Lambda Theta – “founded in 1910 for 
outstanding students who intend to pursue 
careers in education”

• At least two student trips to Mexico

• Piano accompanist in several public 
performances noted in the local newspapers



Home Economics or Education?
UTK Seniors in Yearbook – 1942 [21]
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University of Tennessee, Knoxville (Yearbook) ”The Volunteer” 1942 - Seniors

Major Number of Men Number of Women

Engineering 41 0

Agriculture 31 0

Business Administration 28 11

Liberal Arts 26 25

Law 4 1

Education 2 15

Home Economics 0 87

Total 132 139



Jane Halliburton Greer @ UTK
An Anecdote from ~1940 [20]
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“The Girls of Atomic City” by Denise Kiernan (Simon & Schuster 2013)



Pearl Harbor
December 7, 1941 [20]
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https://en.wikipedia.org/w/index.php?title=File:The_USS_Arizona_(BB-
39)_burning_after_the_Japanese_attack_on_Pearl_Harbor_-_NARA_195617_-_Edit.jpg&oldid=808286040



The Manhattan Project - Approved by 
President Roosevelt: June 1942 [21]

FRIB/NSCL Research Discussion2021-10-21 11htt
ps

:/
/e

n.w
iki

pe
dia

.or
g/

wi
ki/

Fil
e:M

an
ha

tta
n_

Pr
oje

ct_
US

_C
an

ad
a_

Ma
p_

2.s
vg



Clinton Engineering Works – Site Selected by
General Groves: September 1942 [21]
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CP1 @ Chicago: 1st Nuclear Reactor
December 2, 1942 [21]
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X10 @ Clinton: 2nd Nuclear Reactor
November 4, 1943 [22]
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The Water Lattice Experiments
June-October 1944 [23]
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• These experiments showed 
that light water (normal 
water) was a good enough 
moderator for a nuclear 
reactor using low enriched 
Uranium.

• This observation formed the 
basis of Pressurized Water 
Reactors that currently 
produce 2/3 of all the 
nuclear energy in the world.

CP-2048 (1944-10-03)
A.H. Snell, ORNL Review Vol 9 #4 Fall 1976



Neutron Distribution in the Clinton Pile
February 1945 [24]
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CP-2602 (1945-02-27)



Gadget (Trinity, NM) & Fat Man (Nagasaki)
July 16 & August 9, 1945 [24]
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326.4 grams of Plutonium-239 produced 
by the X10 Graphite Reactor and sent to 

Los Alamos directly informed the design
of the “implosion-type” fission bomb.

ORNL Review, Vol. 25, Nos. 3 & 4 (1992)



Will Drums Filled With Enriched Uranium Hexaflouride 
Go Critical And Explode? - November 1945 [24]

FRIB/NSCL Research Discussion2021-10-21 18

MonP-47 (1945-11-30)



A Slide Rule for Neutron Activation Calculations 
April 1946 [25]
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MDDC-734 (1946-04--01)



Production of 88 mg of Carbon-14 for 
Use as a Radioactive Tracer: April 1947 [26]
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Science, 7 Mar 1947, Vol 105, Issue 2723, pp. 265-267
ORNL-388 (1949-10-19)

“A great deal of credit is due Miss Thelma Arnette and Mrs. Ida Coveyou for 
assistance in the preparation and counting of samples.”



First Tests of Shielding for Nuclear Reactors
November 1947 [26]
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Mon-P-437 (1947-11)
ORNL-209 (1949-03-16)
ORNL Review, Vol. 25, Nos. 3 & 4 (1992)



Lead Storage Battery Radiation Damage Tests
May 1948 [27]
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ORNL-106 (1948-11-16)



Masters of Arts in Spanish, UTK
August 1948 [27]
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An Early Study of Zirconium as a Reactor Material
July 1950 [29]
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Zirconium is an important metal for reactors since it is “transparent” to 
neutrons. However, it has a hafnium impurity of 1% which is a strong neutron 
absorber and therefore needs to be removed to make reactor grade zirconium.

ORNL-641 (1950-07-27)



The Total Cross Section of Holmium
March 1950 [29]
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ORNL-694 (1950-06-13)
ORNL-782 (1950-10-04)
PR V87 N3 p. 487 (1952)



Thermal Neutron Capture Cross Sections
December 1950 [30]
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ORNL-940 (1951-03-15)
ORNL-1164 (1952-04-14)
ORNL-1289 (1952-03-20)
PR V88 N2 p. 412 (1952)



Monoenergetic Thermal Neutrons from a Crystal 
Spectrometer - September 1951 [30]
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ORNL-1164 (1952-04-14)
PR V96 N5 p. 1297 (1954)



Experimentalists vs. Theorists!
July 1952 [31]
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ORNL-1340 (1952-07-30)
AECD-3590 (1952-10-17)
ORNL Review, Vol 8 No 3 (Summer 1975)



Reactor Power Calibration for Livermore
June 1954 [33]
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LRL-149 (1954-06)



An Attempt to Measure the Neutrino Mass
July 1955 [34]
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They measured the neutrino rest mass
upper limit of 5 keV from a line-shape 
analysis in an experiment ahead of its
time.
PR V100 N5 p. 1396 (1955)



Neutron Diffraction From Materials
January 1957 [36]
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https://www.nobelprize.org/prizes/physics/1994/shull/facts/

1994 Nobel Prize in Physics



Studying the Properties of the “Fission Poison” Xe-135
 April 1959 [38]
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Transformations Between Lab Coordinate and 
Center of Mass Coordinates - April 1959 [38]
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This technical note
was cited near 20 times 
in PR journals up to 1989!

ORNL-2574 (1959-04-08)



Programming the ORACLE Computer
September 1954 [33]
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ORNL-1798 (1954-11-26)
ORNL-1820 (1955-01-20)



Cyclotron Studies with Blosser @ ORNL
September 1956 [35]
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ORNL-2204 (1957-01-29)



Annual Meeting of the Association for Computing Machinery
 June 1958 [37]
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Blosser’s RSI Paper for a New Cyclotron Design
 July 1958 [37]
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Studying Cyclotron Orbits with Gordon 
September 1958 [37]
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ORNL-2610 (1959-02-26)



IBM 704 Code for Cyclotron Orbits
 November 1959 [38]
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Masters of Science, Math, UTK
 December 1959 [38]
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Thanks For Your Attention! [50]
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Michigan State University Archives and Historical Collections  Thomas Baumann Office Door (1163)

• Versatile in Experience
• Intense Worker
• Trusted by Colleagues
• Many Contributions to Important Work 



Acknowledgements

FRIB/NSCL Research Discussion2021-10-21

• Prof. Sam Austin - University Distinguished Professor Emeritus, NSCL & PA
• Prof. Danita Brandt - Paleobiology and Paleoecology, DEES
• Sara Roberts – MSU Archives
• Danielle R. Hamilton – PHY 481 Honors Option Undergraduate Student
• Mark Dickey & David Whittaker – Oak Ridge National Laboratory Library
• Prof. Surjit Singh – my dad and future publisher

42


