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>
OFYICE OF TXN PARJIDENT

June &, 1952

Honorable Gordon Dcaﬁ} Chairman
U. 8. Atomic Energy Conmission
¥ashington 25, D, 0.

Dear MNr. Dean:

Thank you for the opportunity granted a few weeks ago to dis-
ouss the reseéarch resctor for the University of Michigan. At this
time I have the pleasure of submitting the Proposal prepared by the
speoial ocommittee of the faoulty appointed for this purpose. The
University of Michigan incorporates a large and exceptionally cape-
ble group of diverse solientists and sengineers who are actively co-
operating in nuolear eduocation, researoh and development at this
time. The scops of the unique Michigan Hemorial Phoenix Projeot
vhioch embreces the legal, soclal and econonic aspects of atomio
energy &s well as the prodlems of physiocal solence and engineering,
indiocates the wide range of aotive interests of the faoulty and

students,

¥e are thoroughly arcused to the importance of nuolear energy
in ths future lives of our students. The nuclear reactor is the
prims source of this energy for peace time uses and therefors a
mosat ;clontiul device in the educational and researoh progras of
the Uhiversity. Long range research of a fundamental and explora-
tory nature always flourishes best in the oreative atmosphsre of a
well-squipped University wvhere there i active enthusiasm and a
willingness of men in dirfferent fields to work together.

The Detroit Edison and Dow Chemiocal Companies have indioated
that the availability of such a reaocotor at the University of Miochigan
will help support their program of study of atomic energy for power.

Partioularly ths University requests:

1) the permigsion of the Commission to congtruot
the reaotor as described in the attached Proposal,
2) the loan of the required fissionable material.
3) the granting of a budget of $615,570 for the
conatruotion of this reactor,

The University will provide suitable housing for this remotor
and will operate it at least to the extent neocessary and desired in
its program of education and research,

S8incerely,

Harlan Hatohex
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jomen or v™wa Duismeren 3 June 1852

Honorabdble Gordon Dean
Atomic EBnergy Commission
Washington 285, D, C.

Dear Mr, Deant

On behalf of the Executive Committeo of the
Michigan Memorial-Phoenix Project 1 wish to assure
the Atomic Energy Commission of the great interest
of the Michigan Nemorial-Phoenix Project in the
proposal to place a nuclear reactor at the University
of Michigan, and of the intention of the Phoenix
Project to assist in the support of this reactor.
Plans are now being drawn for a Laboratory Building
for the Michigan Memorial-Phoenix Project in which
it is intended to house the University of Michigan's
synchrotron and cyclotron, as well as other-research
requiring high radiation flux, The University of
Michigan plans to provide the housing for ths nuclear
reactor, and this reactor will be placed either
adjacent to the Phoenix Laboratory or in an extension
of the Laboratory, so that the reactor group can use
the shop and other common facilities of the .Laboratory,
These various activities then will form an integrated
whole. The Phoenix Project is assisting in the design
work of the reactor and expects to provide part of the
funds for operation of the reactor.

The Phoenix Project funds are being used to asaist
and strengthen the broad program of research in nuclear
physics and in the applications of nuclear research to
all fields of study and research in the University, We
believe that a reactor is an extremely desirable feature
of this research program, and will help to provide the
University with a very broad and well-rounded progranm
in this field, It seems to us that the research program
of the University and the industrial interest in Michigan
in the development of power from nuclear reactors make
the University a strategic place for the location of a

reactor,
R

Ralph A, Sawyer
Director




SUMMARY

A survey under a contract between the United States Atomic Energy
Commission ard the University of Michigan (AT(11-1)-224) has been made of
the reactors available for installation at the University of Michigan. A
design vas made to provide the features desirable for combined teaching and
research. A heterogenesous reactor with light water for moderation, shield-
ing and cooling was chosen. In essence the design combines features of the
Bulk Shielding Facility and the Low-Intensity Training Reactors in operation
at the Oak Ridge National Laboratory.

A flux of 107 neutrons per square centimeter per second is pro-
vided. This requires a power level of 1000 kv and forced water cooling.
The fuel requirement is 3.67 kg of uranium-235 which allows for 10 per cent
burn-up, poisoning, and operation with six neutron beam holes in use.

Full consideration has been given to the safety problems involved
in the installation-of the reactor on the newly developed North Campus of the
University. The existing Radiation Safety Organization of the University
will be expanded to provide proper supervision of the Reactor Laboratory.

The returns to be expected, both in research and education, from
the installation of a reactor at the University are discussed. In brief it
will permit the University to assume a leading role in the training of engi-
neers and scientists for work in nuclear energy. New ideas may be expected
to flow from independent investigation by scientists in the diverse fields
represented at a large University.

A budget developed from cost quotations and consultation with
experienced Atamic Energy Commission reactor personnel is presented for the
reactor installation and auxiliaries. The amount requested from the Atomic
Energy Commission 1s $615,570, of which $450,370 is for the reactor instal-
lation and $165,200 is for auxiliary equipment. The reactor will be housed
in the Michigan Memorial-Phoenix Project Building at a total cost to the
University of $1,200,000. Thus the request from the Commission comprises
one-third of the total investment, planned for new high-level radiation
facilities at the University.

ix
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PROPOSAL FOR A NUCLEAR REAGCTOR
AT THE UNIVERSITY OF MICHIGAN

INTRODUCTION

The University of Michigan has always advocated pioneer-
ing research in all flelds of human endeavour. In recognition of
the tremendous new problems oreated by the advent of atomio enexrgy,
the Phoenix Projeot was oreatsd at the University "to explore the
ways and means by which the potentialities of atomio energy nay
become a beneficent influence in the 1lifs of man,” The utili-
zation of the energy avallable from the atomlc nucleus has
reached its greatest deveclopment, up to the present time, in the
nuclear reactor.

That the University may partloipate fully in the
research and development of this new field of energy, it 1is
becoming evident that a research reastor should be avallable to
the faculty for research and inatruction.

Just as the availability of radloective tracer material
led rapidly to a very broad research program, in which all
gsolentifio branches of the University are particinating, so too
1t 1s belleved that the advent of a nuclear reactor with adequate
auxiliery facilities will bring forth a broad program of basic
and applied research.

In addition, the University educational program in
nuclear physios, engineering, chemistry and cognate fields can be
glven a basic nature only obtained by direot experimentation with

& nueclear reactor.
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This neutron flux can be malntailned over a significant volume desvite
the presence of several tast‘apecimen.

The proposed design will uillize both the technique of
ingerting experimental assemblies adjacent to fho reactor elements
and under suffiocient water to provide shlelding and cooling, and
aleo direot neutron beam exposure through suitable ports in the tank
wall. At least two or three such ports will be designed into the
reactor assembly. .

It 1s further proposed that coils through which solutions
can be eirculated will'be installed in high neutron intensity nositions
within the reaotor, so that processing studies may be made in a oone
tlnuous manner under operating conditions without interfering with the
funetioning of the reactor.

The fuel elements are similar to those now in use af Cak
Ridge and Idaho and for which fabrication and reﬁrooesaing facilitles
are available, By encasing the fuel elements in an inert metal
sneath, loss of filssion nroduéts and contamination 1s avoided. It 1is
anticlpated that at averase rates of operation, the 1ife of the fuel
elements will be about 2 to 3 yeara. The deslgn of the reactor ver-
mits removal of individual elementa and storage under water until the
radloactivity has subsided to a level which nérmita easy shioment to
the Atomlie FEnergy Commission to exchange for new fuel elements.

From previous conatruction experience and a sreliminary
cost analysis of the modifications necessary to orovide water

ciroulation and easily accessible neutron ports, it is estimated
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been teatéd in A.E.C. installations and the performance ocan be
guaranteed“ .5 g : T

: An.alternate deaign, knowq as the "Water Boiler®* and
which 1s a.loweg%qoat daviceria.beingeatudlad. Agcording to the
lnrormatian.rolaased tram Hortn_carolina State Gollager where
such a unit is being-built, the progpsed.reaotar wil!*raaoh.
1013 nautron flux operating at a: powar level of about 30 kw,
‘ Howaver, we have been‘led to bel&ava; through disouuaiona with
tho rosponsible dirooting-peraonnel at tho Oak Ridge Reactor group,
that this flux denaity may'not~bo achieved, especially when pracg-
tical slza spaoimena are inserted. in high neutron flux positions.
It 1sa relt, therefore, that it would bs unwise to commit ourselves
to this design as opposed to a larger, somewhat more costly,
system whose performance cen be assured. From our study to date,
it would appear that the extra cost of the 1000 kw unit over that
of the 30 kw size is more than warranted by extended usefulness
of the larger ocapacity unit.

It 1a acknowledged that Uranium 13 at all times the

pronerty of the Atomlie Energy Commission and the cost of Uranium

1a not included in our estimate.

SITE FOR REACTOR AND BUILDING

The University has already undertaken the developunent
of a new auxiliary campus of 265 acres looated aporoximately two

miles northeast of the center of the present campus. The
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UNIVERSITY PROGRAM

As an lndloation of the ucope of aotivitx nav exiating
at tho University and which will supply tho basis for the research
progran to be built aronnd the reaotog, !ablu I has been prepareq‘
giving & partill 113t of research studies now belng carried aut
under thn direotlon.or Unlvonaitxﬁrhoulty memborar-.

On-the baais of oonreranoen hela with&porsons actively
enqaga& in relearnh, a tentatlve program for util;zing the
reaotar fhgtlitx was;prapsrsd and is vresented in Table II.
Specifio items as follows have been geleoted for further disoussion.

In the rield of physies, the teohhlquaa of X-ray and
electron diffraction have already been strongly developed and great
masges of basic data on atomic, molecular and orysetal struoture
have been obtained thereby. Some early work has now been done
using th;fno'sroglia wave length of neutrons as the basis for
diffraction studies in the solid state. This is a field which has
Just come into being and which has great promise particu;arly sinoce
1light nuclei will interast strongly in this new type of diffraction
syaten.

Nuolear energy level studies still provide a large field
for systematic exploration in order that a oconeistent and adequate
nuoclear model may be developed. In addition, if a sufficlently
strong source of fast neutrons i1s available, further work on neutron

defiolent nuclei, a relatively unexplored field, can provide a long
and profitable program.



Of the engineering problems listed, two which are
particularly vital are those of the sffect of neut;pns on atrug-
tural materials and the problems of removing and recovering in
pure form, materials produced by neutron capture and by fission.
Techniques of ion exchange, liquid-liquid extraction and other
transfer operations should provide significant results when
applied in thig field.

While we are aware of the special efforts being made
to teat materials under intense radiation oonditions, we feel
that a more general University type program would provide ample
problems in which the pile neutron flux would be essential for
solution. Further, special studies of the almultaneous effecta
of neutrons and high temperature would be of speclial interest and
ocould well be ocarried out, | |

In Ghemiatry, analysls through the studies of neutron
induced activity have provided a very sansitive and promising new
technique. Many studlies in both organioc and inorganic systems can
be set up for this tyve of work. For research purposes both in
chemistry and in applied flelds, short half life 1sotopes can be
freely used since they would be readily available. We now fly
palladium 1q from Chalk River for studies ot the effect of
lonlzing radiation on flame propagation rate

Many problems in blology have arisen as a result of
neutron irradiation. A group now working on the campus on

blologloal effects of radiation has already indicated interest

&9 w



SECURITY AND SAFETY PROBLEMS

The necessity for proper security in matters involving
atomlo energy is recognized. However, research incentive ana
the oreation of new 1deas require a minimum of restriction.

We would consider 1t most desirable if the proposed reactor design
aould be unclagsified. However, if this cannot be done, then at
least the faoe of the reactor in which neutron ports have been
provided for general research must be freely accessible. Like-
wise, in the rield of education, students must hnvi free access to
observe control panel operation and other technical details of
pPlle systematiocs.

On the other hand, it is recognized that apqolrio
research problems must be ooqduoted on a clagsified basis, en-
talling the restriotion of speoific areas to authorized personnel.
The University has long operated in research probleme of this
nature and can handle the administrative detalls involved.

| " The installation of a reaétor in any area automatically
raises problems of safety. The reactor design seleoted has
inherent safety features which will prevent catastrophie failure
even under earthquake sonditions. For control and oroteotion of
personnel, a University Radiation Safety Committee 1s now
funotioning, a Radiation safety officer with an adequate stafrf
1s working on a routine basis and health examinations have been
made mandatory for all personnel requiring film badges.

This organization can easily be expanded to gervigce the

reactor installation.
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TABLE I.
Partial List of Research Programs in Progress at Ann Arbor of
Direot Interest to A.E.O.

1. Physiocs - High Energy Accelerator Research -
rane A.E.0, Assistance

Nuclear Energy Levels - Wiedenbeck A.E.C. Assistance
Oork A.EC, "

Dislocation in 8o0lid State - E. Kats

Moleoular 8tructure - Infra red - Sutherland -

Blophysios - virus gengtios - Levinthal -

Cosmic Rays - Hazen -

2. Engineering
- &. Development of High Magnification Radiation
Mioroscope (Gonﬁe - Kexrr)* A.E.0. Contract
1’&?)

b. Effeot of Radiatio on Jet Flame Propogation
(Vinoent - Brownell) Partial A.E.0. Support

6. Food Preservation by Radiation (Brownell) M.M.P.P,

d. Pharmaceutical Sterilization by Radiation Support
(Brownell)

. Ohemlocal Reaction Catalysis ~ Martin ¢ Partial A.E.C,

8
Support
f. BSolid 8tate Struoture Ana1¥aia ueing Tracers and
Aotivation Techniques Gomberg) .
g. Heat Transfer and flow problem analyeis (A.D. Moors)+
h. BServo Mechanisms Research (Rauch - Aero.)
(MacNee - Eleo. ) J/
i. New Autoradiographic Systems (Gomberg) A.E.Q. Contract
J. Characteristics of Metals at High Temperature (Freeman)V/
k. Ion Exchange Techniques (R. R. White)v
1. 80114 State Analysis - X-ray (Thomassen)s
m. Gas Turbine Studies (Schwartz) o
n. HRigh Pressure gas diffusion (Martin)
0. Reaotors shielding (Bobrowsky and Chenea)
P. Properties of metal under neutron bombardment (Chenea)

3. Chemistry
a, Fieslon product analysis (Meinke)
b. Thermodynamioc property changes caused by
bombardment with neutrons (Westrum)
6. Fission Product Distribution - Stable and
Radioactive (Rulf - Meinke)
d. Very Low Temperature Thermodynamics (Westrum) A.E.C.
Support
6. Eleotron Diffraction Studies in Solid State (Brocgvay)

« 19 -



TABLE 1II.
Tentative Research Programs Involving Use of Reasearch Reactor

b

A. Pure Research
1. Physios:

- Oapture and Soatter Cross Sections to
thermal and (Depending on pile design)
fast neutrons

- Neutron Diffraction studies of golid state

- Neutron Diffraction study of molecular -
structure

- Knock-on (solid state structure) experiments

- Neutrino measurements

~ Nuolear Energy levels

2. Enginee:ing:

- Plle instrumentation and control

- Structural materials analysis under radiation
and high temperature

Use of radiation fopr catalyzing reaction on
an industrial baeis

- Use of radiation for sterilization

- Flaslon product recovery methods - ion exchange

- Fuel refining methods

~ Power generation methods

- Investigation of direct energy recovery

possibilities
3. Chemistry: |
- Neutron spectroscopy for analysis
- Activation analysis
~ Short half life isotope preparation
- Flasion vroduot characterization
~ Radlation chemistry
L. Blology:

- Effects of radiation aé'diract cause of damage
- Use of induced mutations for oreation of new
types for industrial microbiology work
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