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A group of investigators wish to perform M6ssbauer scattering

experiments with an intense beam of low-energy gamma radiation. Four
radionuclides have been selected as suitable sources: samarium- 153,

gadolinium-153, dysprosium-159, and thulium-170. The sources will be
prepared at our Research itenctor Facility as < 100 curie, scaled sources
in quartz nmpoules of 8 mm diameter,13 mm high cylinders having a 1
mm wall thickness. Authorization for a total netivity of 200 curies for all
sources in use is requested. The sources will be prepared from high-
purity enriched material to prevent any significant radionuclide contam-
inntion being included during the activation process. The description
of the procedure for preparing the source within the quartz umpoules
was described in our letter to you dated May 8,1984, in reference to
the preparation of Dy-150 sources. A copy of the sketch of the source
capsule is enclosed. The same procedures will be used to prepare
sources of the four radionuclides specified in this amendment request.

In addition, the following radiation protection requirements have
been stipulated for these sources: each sented quartz ampoule will be
placed in a tungsten shield /collimator (see Figure 1) having a minimum
thickness of one inch of tungsten surrounding the source: the source
will be loaded into the tungsten container at the Itesourch llenctor Facility
and the dose rate outside of the shicid/collimator will not exceed 10 mrem /
h; the source will not be removed from the tungsten container until the
end of its useful life; the tungsten container will have an identifiention
inbol affixed that will include the radionuclido, activity, und date the
activity was determined; the label will include the wording and color re-
quirements of 10 CFit 20.203(f); the source will be transported from the
llesearch Ronctor Facility to the Physics lluilding in a GE H500 shipping
cask; after delivery to the Physics llullding, the tungsten shield /collimntor
will be removed from the shipping cask and securely fastened in a dowar
can and the enn will be securely fastened in a stainless steel Jacket (see
Figure 2); the outer jacket will also have a radioactive materini label af-
fixed; and health physics personnel will be present during the transpor-
tation of any source and during the time the source container la removed
from the shipping cask nnd placed in the downr. .,
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The source will be used in room 332 of the Physics Building. The
room will be posted in accordance with 10 CFR 20. Not more than two
sources will be in the Physics Building at any given time.. The room will
be locked and access will be limited. The beam from the source will be
highly collimated. The shield /collimator with the enclosed source will be
loaded into the dewar, then the collimator pin will be removed from the
shield /collimator and the dewar placed into the stainless steel jacket. The

. beam will be blocked from exiting the dewar by a tungsten beam block
uttached to the stainless steelJacket (see Figure 2). When the scattering
experiments are being conducted, the beam stop will be removed to permit
the gamma beam to strike a target and be scattered. A block of lead about
3/8 inch thick, 4 inches high, and 14 inches wide will be permanently
mounted behind the experimental apparatus to fully intercept the direct
and scattered beam (see Figure 3). In addition, a red light will be acti-
vated by a microswitch when the beam stop has been removed from the
dewar. Semi-annual wipe tests will be accomplished and recorded. A log-
book will be maintained, listing: radionuclide, initial activity, and the
dates of installation and removal of sources.

Theft of the source is unlikely due to the security and posting of the
room, the massive weight (over 150 pounds) and labeling of the apparatus,
the complex and redundant units bolted together, and the lack of value of
the material. The likelihood of contamluation is remote due to the fusing
of the source to the quartz rod, the encapsulation within the quartz, the
aluminum window between the encapsulated source and the tungsten
blocking pin, and the tight-fitting, precision ground connection between
the two parts of the shield /collimator. The pin has a machined offset to
physically prevent the pin from touching the aluminum window.

When the source activity is depleted, the dewar with the shield / col-
limator containing the source will be removed from the stainless steel
Jacket. The collimator pin and protective shipping cover will be replaced
on the shield /collimator, which will then be removed from the dewar. The
unit will be placed in a GE 8500 shipping cask for the unit to be returned
to the Research Reactor Facility for removal and disposal of the source.

Please let me know if additional information is required. Because the
primary investigator for this project will be in residence here for just a
short time, your indulgence is urgently solicited to expedito this request
for an amendment.

Sincerely ,

d O W
John 11. Tolan
Radiation Safety Officer

JiiTimh
Enclosures

cy James G. Mullen, Ph.D.
Wynn A. Volkert, Ph.D.
Philip K. Lee, Ph.D.
Robert M. Ilrugger. Ph.D.
Edward King
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Figpre 1. Tungsten source holder and
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collimator. The minimum
O tungston shielding is one inch.
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Figure 2. Source liquid nitrogen dewar '
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