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PReFACE 

AdminiEtrative responsibility for the Neely Nuclear Renearch Center 
(NNRC) resides in the Office o f  the Dean of Engineering of the  
Georgia Institute of Technology, The NNRC hausea two major 
facilitiesr the Georgia Tech Research Reactor (GTRR) and the Hot 
Cell Laboratory. The NNRC is a facility of the University System 
of the State of Georgia and is available to all universitiee. 

This annual progress report of the operation of t h e  GTRR and NNRC 
i s  eiubmitted to DOE in accordance with the requirement af Contract, 



HIGHLIGHTS 

The following unfversitfes (other than Georgia Tach) have used the 
fac i l i t ies  at the Neely Nuclear Research Center: 

1. Arizona State University 
2. Medical College of Georgia 
3 .  Tuskegee University 
4 .  Univerteity of Oklahoraa 
5 .  Oklahoma State University 
6. Emory University 
7. University of Alabama 

A X i Z Q l U l  
Georgia 
Alabama 
Oklahoma 
Oklahoma 
Georgia 
Alabama 

The inventoxy of Co-60 sources a t  the H o t  C e l l  Laboratory i s  
250,000 Ci. Dase rate8 of up t o  1.0 E7 rads per hour are poesible. 

Fifteen commercial companies have uoed the facilitiee at NNRC. 

The sur0 of $319,475 i n  sponsored research and services warn obtained 
during the year to support the Center'e activit ies .  

Seven graduate students were financially supperted by the Center 
la6 t gear. 

Thirty-seven undergraduate and f i v e  graduate students have used the 
NNRC f 8 C f l i t i e S  in laboratory courses. 

Over one thoueand-one hundred viuitors from high schools, 
educational institutions, induetry and foreign countries have had 
conducted tours at the Center. 

Over 120 students fron Georgia Tech were trained in radiological 
safety, 

Nineteen new or zevised procedures were written, approved, and 
instituted at the Neely Nuclear Research Center to bring the use of 
radioactive substance on the aampue under better national safety 
standards b 

Collaboration on Boron Neutron Capture Therapy (BNCT) with Ehnory 
University continuera, A new Georgia Tech-Emory Center for cancer 
research haa been formed, The main thrust of th is  center is BNCT 
reraearch. 



The Neely Nuclear Research Center, Georgia Institute of Technology, 
has been a participant in the University Reactor Sharing Progrm 
since 1970.  During this period, NNRC has made available its 5 MW 
research reactor, its Co-60 irradiation facility, and Ita 
activation analysie laboratory t o  large numbare of students and 
faculty from many universities and colleges. 

Thipl report of NNRC utilieation is prepared in compliance w i t h  the 
requirement of Contract No, DE-FG05-80ER10771 between the U,S* 
Department of Energy and the Georgia Institute of Technology. The 
report contain8 infamation with regard to facilities descriptions 
(brief), personnel, organization, and programe. 

The Neely Nuclear Research Center of the Georgia Institute of 
Technology houses two major facilities: the Georgia Tech Research 
Reactor and the Wot Cell Laboratory. 

The CTRR ita a heterogeneous, heavy-water moderated and cooled 
reactor, fueled w i t h  plates  of alminun-uranium alloy. It i s  
designed to produce a tharmal flux of more than 1.0 E14 n/cd/sec 
at a power of 5 rn and an exit moderator temperature of 1 3 9 9 .  

The reactor core is approxinately two feet i n  diameter, two feet 
high and, when fully loaded, contains provieions for up to nineteen 
fuel assembliec~ spaced s i x  inches apart i n  a triangular array. 
Each aesenrbly contains eixteen fuel plates. The total uranium-235 
content af a full loading is 3.6 kg. The fue l  i s  central ly  located 
in a s i x  foot diameter aluminum reactor vessel which provide8 a two 
foot th ick  D,O reflector completely surrounding the core, 

11.1. 

11.1.1. 

11.1.2, 

11.1*3* 

11. 1 , 4  

11.2. 

11.2,l. 

11. NNFtC Activities 

Reactor m a t i o n  and other Speclfiea 

University: Georgia Institute QE Technology 
Atlanta, GA 30332-0425 

Program Director; R.A. Kaxm (404-894-3620) 

Grant # 

Reactor Type/Power Level: 

Staff and Administration 

The following personnel were employed at NNRC f u l l  tinre 
for the entire reporting periodt 

Tank TYpa/li MW Wavy Water 



11.2.2. 

I1 m2 3 m 

11.3.2. 

11.3.3. 

TI e 3 .4 .  

1. 
.'2 
3 .  
4 .  
5 .  
6 .  
7 .  
8.  
9 .  

R.A.  Karam, Director 
Rodney D. Ice, Manager, Office of Radiation Safety 
Billy Statham, Electronic Engineer 
Dixon Parker, Reactor Supervisor 
Debbie McGeorge, Administrative Coordinator 
Fritz Strydom, Senior Engineering Gafety heirstant 
Edgar Jawdeh, Health Physicist 
Bill DOwns, Senior Renctar Operator 
Arlene Smith, Administrative Secretary 

The following personnel were employed part times 

Jeremy Sweszy, SRO; Dwayne Blaylock, RO; Peter Newby, RO; 
Ralph DeMoglio, €20: Krrtherin NOLton, Tina Weathornran, 
Chris Comfort and Sham K l a a  

The following Graduate Gtudents were given GRA'e during 
the reporting period: 

1. Jeremy Sweesy 
2.  Hannah Mitchell 
3. Peter Newby 
4. Dwayne Blaylock 
5 *  Michelle Coulter 
6. Melinda mitt 
7 .  Nick Jenkins 

Educational Output 

The following course6 were taught usLng the GTRRr 

N.E. 4205 Nuclear Reactor Xtaboratary 
N.E. 4260 Radiation Transpart and Shielding 
N . E .  4210 Reactor Operation 

Degrees 

Hannah Mitchell - Ph.D. Health Physics 

N . E .  6110 Radiation Detection 
N.E. 6110 Radiation Detection 

2 

Short Courses Taught 

Radiation protection short course given evezy quarter and 
attended by more than 30 students each quarter. 

Other Course8 which used NNRC Facilities 



PUS 

N.E. 3110 Radiation Detection 

11.3.6. High School Student TOWE 

NNRC conducted tour6 to high school students interested 
in nuclear science, More than 1200 students have toured 
the NNRC facilities. 

r1.3.7. Uae of NNRC Facilitiee by Other Universities 

The following table ehows how principal inveetigators 
framvariow universities used NNRC facilities, primarily 
the GTRR, through the Reactor Shaxing Program funded by 
DOE. 

3 



Inst i tut ion P.I. 

Arizona State (1) Dr, Paul 
Fitzgerald 
( 2 )  E. Stump 

TABLE I 
Reactor Sharing Services 

September 1, 1994 - August 31, 1995 CD 
-2 

Emory Univ. Dr. Raymond 
Sc hinazy 

Hedical College 
of Georgia Dr. R. Whitney 

# Students 
Involved Procrram 

Reactor Sharing 
Summrt 

6 Fission track dating, uplift 16,549.00 
and formation of mountain chains 

5 

3 

BNCT 3, 850.00 

Bone marrow transplant i n  mice 
variation i n  atmosphere 

500.00 

U n i v e r s i t y  of Dr. B a r r y  Weaver B 
Oklahoma 

Oklahoma 
State Univ. 

Dr. Brian Carter 

University of 
Alabama 

High School Tours 1200 

Rare.earth elements determin- 
ations as a tool for rock origin 
verification 

4,500.00 

Fission track dating 1,500. DO 

Irradiation services 4,500.00 

5,000.00 

TOTAL 

4 



m ' s  staff efforts under U.Sm IJRC's License No. R-97 
and under the State of Georgia Licenee lo. 147-1 and 
L i c e n s e  No. 21-2. 

Procedure Writing and Revision 

Significant effort was made to upgrade and write new 
procedures to bring the use of radioactive substances on 
the campus of Georgia Tech under national safety 
standards. 

P m C ,  # Tftle 

A list of these procedures follows. 

4902 

3800 

Corrective Maintenance 

Liquid Waste Dispoeal 

7272 Log N Period Amplifier Calibration 

7280 MAP-1 Recorder Calibration 

7281 

9013 

9018 

9 160 

1500 

150 1 

1505 

1506 

1507 

1508 

1510 

Temperature Recorder Calibration - 
Thermocouple 

Calibration and Testing of Moving Air 
Particulate Monitor 

Charcoal Cartridge Analysis 

Calibration af the LB5100-W Counting System 

Iraxiiated Fuel Discharge to Storage Pool 

Lower Top Shield Plug Removal from Spent Fuel 

Preparation and Off-Site Shipment of 
Irradiated Fuel 

Physical Protection of frradfated Fuel in 
Transit 

Enlergency Threats to Irradiated Fuel in 
Transit 

Inerpection, T88th9 and Operating Procedure 
far 6-M Drums 

BMI-1 Maintenance, I n s p c t i o n e  and Teats 

5 



1511 

15 12 

9400 

9501 

MI-l Cask Operating Procedure 

Irradiated Fuel Shipment by NAC-LWT Cask 

Environmental Monitoring 

Control ii Accountability o f  Radioactive 
~ourc  e B 

There weze two procedures canceled: 

4900 

4901 

S y a t m  Work Sheet 

Preventive/Corrective Maintenance on safety 
Related Equipment 

11.4.2. U.6. NRC and State InSpeCtiOn6 

Ruring the reporting period there were four U . S .  NRC 
inspections and one State of Georgia inspection. 

Requalifications Program for Reactor Operators 

The U.S. NRC examined four candidateer for RO licsnsea, 
and two for 6RO licen688. T h r e e  RO'a and two fiRO's 
passed. 

11.4.3. 

Research output 

IX.S.1. PhD Granted 

XI.60 

Hannah Mitchell 

Budget Information 

11.6.1. Institutional Funds 

11.6.1.1. Regular institutional allocations to NNRC during 
This money Waf3 epent t o  reporting period were $427,386. 

partially cover personnel  service^. 

11.6.2. Extetnal Funds ($319,475.00) 

X1.6.2.1. DOE Funds 

The following funds were obtained from DOE: 

1. Reactor Sharing 

6 

$25,000.00 



11.6.2.2. ERDA Funding 

The funding for ERDA Administration was $191,408,00* 

II.6.2;3. Various CorapanieB 

111.1. 

XV. 1. 

Fifteen companies from the metropolitan area of Atlanta 
and the rest of the W.S* used the WNRC facilities. 
Revenuee from these companies totaled $103,007.06. 

IIX. Problema/ll;reas of #sed/Priorities 

Inatmment 

Instruraents upgrade aze needed in few areaa. For the 
reactor the following are needed: 

(1) Auto controller 
( 2 )  Intercom system 

Other needed improvemente include d new filtex for WCT 
applications. 

XV. Plans for PY96 

Boron Neutron Capture Therapy 

The reactor w i l l  be ehut down for the Olympics. 
f u e l  was shipped to the Savannah River Site, 

The HEU 

7 



V. 

1. 

2 .  

3 .  

4 .  

5 .  

6 .  

7 .  

8 .  

9 .  

10. 

11 0 

Partial Publications Generated Through the U&e of the GTREZ 

Graham, Waverly ( 1 9 6 6 ) ,  "The Determination of Effective 
Delayed Neutron and Photoneutson Kinetics Parmeters in 
Highly-Enriched Heavy-Water Reactor," Schoal of Nuclear 
Engineering, Georgia Tech. 

Macdonald, Robert (1966), "A Method for the Analysis of 
Modulated Neutron Experiments," School of Nuclear Engineering, 
Georgia Tech. 

Johnmon, Robert 119671, "Investigation of the Space-Dependent 
Zero-Power Reactor Source Transfer Function," School of 
Nuclear Engineering, Georgia Tech. 

McGhee, ( 1 9 6 9 ) ,  8tMeasurement of Neutron Diffusion Parameters 
of Heavy Water and Spheres by the Pulaed Neutron Source 
Wthod," School of Nuclear Engheering, Georgia Tech. 

Champlin, Jerry B. ( 1 9 7 0 )  8 "The Transport of Radioisotopes by 
Fine Particulate Matter in Aquifers, 'I School of Nuclear 
Engineering, Georgia Tech. 

Walker, David, Y. ( 1 9 7 0 ) ,  "An Inveatigation of Multiple Gamma 
Scattering in Germanium a8 Applied to GE(L1) Gamma 
Spectrmeterafn School of Nuclear Engineering, Georgia Tech, 

Wilkie, William H. (1970) ,  "Theoretical Xmage-Forming Quality 
of Fast-Neutron Radiography," School of Nuclear Engineering, 
Geosgia Tech. ). 

Bridges, Donald N. (1971) , "An Investigation of the Spatially- 
Pependent Reactor Source Transfer Function with TPamperatuleo 
Feedback," School of Nuclear Engineering, Georgia Tech. 

Ebert, David (1972)# "Space and Energy-Dependent Nofse 
Analysiler Using Nodal Expanrions," School of Nuclear 
Engineering, Georgia Tech, 

Lord, Robert J. (1972) ,  "Simulated Boiling Effects in a 
Subcritical Arreenrbly," School of Nuclear Engineering, Georgia 
Tech 

Lake, James ( 1 9 7 3 ) ,  "Measurement of Steady-State Space- 
Dependent Thernal Neutron Spectra in Beryllium,*i School of 
Nuclear Engineering, Georgia Tech. 

8 



12. 

13. 

14. 

15. 

16 

1 7  

18 * 

19.  

20. 

21. 

22. 

23 

Bhamaaundar, R.1. ( 2 9 7 3 ) ,  "Investigation of Neutron 
Thermalization in Polycrystalline Moderators," School of 
Nuclear Engineering, Ceorgia Tech. 

Sohrabi, M. (1975), "Electrochemical Etching Amplification of 
Low-Lit Recoil Particle Tracks in Polymers for Fast Neutron 
Doeimet~y,~ School of Nuclear Engineering, Georgia Tech. 

James011 ( 1 9 7 6 ) ,  "Analysis of Fissionable Uterial by Delayed 
EIILi~sions,~ School of Nuclear Engineering, Georgia Tech. 

Renfer, Zean-Paul (1976), "Multi-Group, Multi-Dimensional 
fnvestigations of the Power Spectral Dengities of the GTRR and 
the Faat-Thermal Argonaut Reactor, * School of Nuclear 
Engineering, Georgia Tech. 

kteaidi, Samir ( 1 9 7 7 ) ,  "New Neutron Detector Using 
Magnetically Focused Electrons for F a s t  Reactor: NJeutron Flux 
Measurement6," School of Nuclear Engineering, Georgia Tech. 

Reed, Rodican P. (1977), "Neutron Activation Analysis of 
Cataractous LensefS of Mice and Mongolian Gerbils Exposed to 
Acute Doses of X-rays, Thermal. and F a s t  Neutrons,*' School o f  
Nuclear Engineering, Georgia Tech. 

Mahaffey, James (1979), *'A Measurablle Relationship Between 
Flux Tilt and Excess Reactivity i n  a Tightly Coupled Reactor, '' 
School of Nuclear Engineering, Georgia Tech, 

Wahlig, B a r r y  G. (1981), 1"2ransport of Suspended Matter 
Through Rock Fonnations, School of Nuclear Engineering, 
Georgia Tech. 

Sanders, Michael E. (1983), Dealgr and Application of a 
Damage-Trac-K Neutron Dosimeter Useable in the 1 EV to 17 M ~ V  
Neutron Energy Region," School o f  Nuclear Engineering, Georgia 
Tech. 

Noonan, Denise J, (1984) , *'An Epithenmal Neutron Beam Approach 
to Boron Neutron Captus8 Therapy, School of Nuclear 
Engineering, Georgia Tech. 

Dams, LA., €2.6. Said, M.A. Nullen, J . H .  Brower, and P.A, 
Loretan (19861, "Sennitivity of Sweet Potato Weevil 
(Coleoptera 8 Curculionldae) t o  Gama Radiation. Amepted for 
publication in Journal to Economic Entomology. 

Lu, J.Y., C. Stevens and P.A. froretan (1986) ,  "The Effect of 
G~anna,  E l e C t r O f i  Beam and Ultraviolet Radiation on the Control 
of Storage Rot and the Quality of Walla Walla Onions." 
Submitted to the Journal of Food Science fox publication. 

9 
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24 

25. 

2 6 .  

27 

28 

29 

30 

31 

32 a 

Lu, J .P . ,  S. White, P. Yakubu and P,A. Loretan (1986), 
"Effects of G a m a  Radiation on Nutritive and Sensory Qualitiee 
of Sweet Potato Storage Roots." Subaitted to Journal of Food 
Quality for publication. 
Bond, C . P , ,  P.A. Loretan and P. David ( 1 9 8 6 ) ,  "Influence of 
Gamma Radiation on Storage Rot of Sweet Potatoes." Submitted 
t o  Plant Disease for publication. 

Bonsf, C.P., P.A. Loretan and P, David (19861, "Effect of 
G a m a  Radiation in Prolonging the Shelf-Life of Sweet 
POt8tOeS." 

Williams, C.8.  , R.A. Chung, A. Brown, B. Harvey, P.A. Loretan, 
C. Bonsi and M. Tolbert ( 1 9 9 6 ) ,  Ttadiation Induced 
Ultrastructural Chafigee in Sweet Potato*" Abstract submitted 
to the Institute for Food Techologiets for presentation a8 a 
poster 8t the annual IFT Meeting, June 16-19, 1987,  La8 Vegas, 
Nevada. 

Submitted to Phytopathology for publication. 

"Reaction of Beneenediazonium-2-carboxylate with Reactor- 
Pzoduced No-Carrier-Added leF-Fluoride: A Novel Synth6d8 of 
2-IL*F]-Fluorobenzoic Acid. A.D. Strouphauer, C.L. Liotta, 
and R.W. Fink, Int. J. ADR 1. Radlat. a nd Isotoaeq (accepted 
and in press for  early 1984) ; accepted for preeentation at the 

AnteriCan Chemical Society meeting, April I 1984, %. Louis, 
Missouri. 

smn osium on Chemical Con eiderations jn the Labeuzra of 
ad- ceut icals  with S hart-f Aved RadionuclJ at the 

"Preparation of HL8F ,K*'F ,XL8FF, from Reactor-Produced lap- 
Fluoride f of the Synthesis of Radioactive l'F-Labeled Aromatic 
Compounds,H AID. Strouphauer, M.S. thesis, S c h o o l  of 
Chemiertry, Georgia Tech (June, 1983). 

"Preparation of Reactor-Produced Catrier-Free a6F-Fluoride 86 
the Potassium 18-Crown-6 Complex for Syntheeh of Labeled 
Organic Compounder," B.E. Gnade, G.P. Schwaiger, C.L.  Liotta,  

(1981). 
and R.W. Fink,  -t, and I e a t o ~  32, 9 1  

"The Preparationof Reactor-Produced, Carrier-Fl'ee l*F-Fluoride 
for the Syntheeia of Labeled Organic Compounda, Part 11, 
B r u c e  Edwctrd Gnade, Ph.D. thesis, School of Chemistryl Georgia 
Tech (September, 1982). 

"Preparation of Reactar-Produced No-Cezrier Added 'OF-Fluoride 
and Its Wee in the Synthesis of Labeled Organic Compounds o f  
Xntereslt in Radiophamaoeuticals (tentative title), R.W. Fink, 
to be presented as I review paper at the Jnt. Conf. on NucleglX; 
and Rad iochemietrv, Lindau, West Germany, October, 1984 
(tentative, pending travel grant from Georgia Tech Foundation. 

10 



3 3 .  "A R e m O t 8  Device for De-Encapsulating Reactor-Irradiated 
Samples," G.P. Schwaiger and RTW. Pink; m. Instr. 
186, 663  (1981) .  

34.  "Thermal Neutron Crclsa Sections and Resonance Integrals for 

Vol .  3,  edited by J.W. Robinson (CRC! P ~ Q B E ,  Boca Raton, 
Florida, 1981); pp. 95-123. 

35. "Production of 14  Plue, or  Minus 2 MeV Neutron6 in & Reactor 
with an Enriched L i D  Irradiation Capsule," C. Papanicolopoulos 
and R4W, Fink, Nucl. 1- h . ,  151, 53 (1978) .  

36. "The K-Shell Conversion Coefficient of the 135,s kev M4 
Transition in lor9t decay," A.I. Saleh, R.A.  raga, and .ROW, 
Fink, $3. Physik A279, 27 ( 1 9 7 6 ) .  

A C t i V a t i O A  AnalySi8, R.W. Fink, in H a n d b o o k o f t  

37. " A  Precision Determination of the #-Shell Internal Conversion 
Coefficient of the 1 3 5 . 5  keV M4 Transition in lssnFtr Mi I .  
Saleh, M.S. Thesis, School Of Chemist-, -0rgia Tech (ALlWSt 
1976). 

"Trace Elements in Normal and Malignant Human Breast Tissue," 
A.E. Schwartz, G.W. Leddicotte, R.W. Fink, and E.W. Friedman, 
Suraerv 16, 325 ( 1 9 7 4 ) .  

39. "The K-Conversion Coefficient Near Threshold of t h e  30 keV 
Ieomeric Transition in zoemAg Decay, " W,D. Schmidt-0tt and R.W. 

"The L, and L, Subshell X-Ray Fluorescence Yields for 2 = 76 
and 78 from the Decay of ra21r,n S. Mohan, W.D. 6ch idt -0 t t8  
J.C. McGeorge, and R.W. Fink, in u n e r  shell Xpni eatiap 
7 enomen l i c a  , edited by R.W. P i n k ,  et al 
(UIS. Atomic Energy Ccmmi6SiOnt 1973); pp. 244,  

41, **A Multiwire Proportional Counter Meaeurement of the I/L 
Orbital Electron Capture rat io  in ?%a Decay," H. Gem, J . P .  
Renier, J . G .  Psngta, and R.W, Fink, Rev. a, 172 (1971) 
and Bull. Php. S W .  u, 1345 (1970) .  

42 . "Measurement of Electron Capture Probabilitiee , Harald Gens, 
Ph.D, thesis,  School of Chemistry, Georgia Tech, and Dept. of 
Phyeice, hwy Univezeity (November, 1971). 

43. *Precioian Determination of the K-Shell X-Ray Fluorescence 
Yield of Gallium," H.U. Freund, HI Genz, J.B. Sleberts, and 

3 8 .  

Pink, 3. P h v m  254, 2 8 1  ( 1 9 7 2 ) .  

40.  

R.W. Fink ,  NUCl. Phv 8 .  200 ( 1 9 6 9 ) .  

11 
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44 4 

45 

46 

47 .  

48  - 

49 

5 0 .  

51. 

52 . 

53 . 

54 . 

"Total Conversion Coefficient of the 375 kev Tranerition in 
lQgmNg Decayln A,#. Hankla, J.W.  Hamilton, and R + W 4  Pink, i n  

Y i-D ectrog'lES1EY , edited by J.H. 
Hamilton, et al. , (Gordon and Breach Publishers, New York, 

"The K-Conversion Coefficient for  the 40.95 keV Transition in 
the 6.3 Min Decay af 44%b,H K.S.R. Sastry, R.W. Fink, and P.V, 

1932);  Pp. 1401. 

Rao. &Am P ~ v s .  14, 18 ( 1 9 6 9 ) .  

hThemal Neutron Activation Cram Sections for Kr and Xe 
Irotopes," E .  Kondiah, N .  Ranakumar, and R.W. Fink, Nucl. 
Phvs. &UQ, 329 (1968)  and Bull. m. P~YS. SOC . JJ, 1422 
(1968)  

Gamma Rayas from the Decay o f  and 77Ce, Anne Ng, R.E. 
Wood, J.M. Palms, P.V.  R&o, and R.W. Fink, JJuc1. R e y .  u, 
1328 ( 1 9 6 8 )  and c. u, 1422 ( 1 9 6 8 ) .  

"The MIL Osbital Electron Capture Ratio i n  17Ar  Decay and the  
Fraction of K X-rays in the K Series of Chlorine, 1f H. Gene, 
J.P. Renier, K.W.D4 Lsdingham, and R.W. F i n k ,  phvs, Rw. 166, 
935 (1968) and wll. Am. Phvs. Sog + JJ, 1422 (1968). 

"Studies of the M/L Orbital Electron Capture Ratio i n  Ar37 
Decay," M.S. thesie, Georgia Tech, Jean-Paul Renier, School of 
Nuclear Engineering (June, 1 9 6 7 ) .  

t l L i f e t h e  of the 724.3 keV Level and Shell-Model Intruder 
States in 109Ag,w R.A. Braga and R.W. Pink, phvs. Rev. a, 
1302 ( 1 9 8 2 ) .  

"L4, CoBter-Kronig Traneitfon probability of 2 6 4 ,  I' P .EI . 
Semmes, R.A. Brag&, J . C .  Griffin and R.W, Pink, School of 
Chemistry, Georgia Tech (October 1 9 8 6 ) .  

ttPetrology and Geochemistry of the  Huerto Formations Sad Juan 
Volcanic Field, South Central Coloradorn D. Aerkren and M. 
Roden, Siymposium a t  Rocky Mountain Meeting of Geological 
Society o f  America (1987) .  

Dyer, N . C . ,  Brill, A.B., Fe%eliu8, GI, and Stahlman, M.t 
"Blood volume and Hemorrhage Timing in Newborn Infants with 
Respiratory Diatrese using the Stable Tracer, Cr-SO, " Neutron 
6ources and Applicatione, Proceedings of the American Nuclear 
Society National Topical meting, A p r i l  19-21, 1971, pp. v46- 
~ 5 2 ,  CONF 710402, 1971. 

Dyer, N.C., and Brill, A.B.: Use of the S t a b l e  Tracers Fe-58 
and Cr-50 for the Study of Iron Utilization in Pregnant 
Women, Nuclear Activation Tech nicnres i n  t h e  Life Scienc tas . 
IAEA, pp. 469-477, 1972. 
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55 1 

5 6 .  

57. 

58 

59 .  

60.  

61 . 
62 

63. 

64 

P 1 8  
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