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APPLICATIONS OF THE REACTOR

TheGeorgiaTechreaetorat theFrankH.NeelyNuclearResearchCenterhas

beeninuseforf iveyearsandoperatesaLonemegawattpowerproducingaf luxof

,-" ' r t i '  thermal neutrons n"t  "* ' - "econd'  
The research reactor is used pr imari ly

as a source of  neutrons. Becauge the reactor operaLes at  one megawatt  and is mod-

eratedbyheavywater, theneutronftuxishighrelat ivetomosLresearchreactors '

makingpossiblemanyappl icat ionsnotfeasiblewithalowerf lux.Theavai tabi l i ty

of thereactoratTechprovidesauniqueopportuni tyforresearchwithoneofthe

best neutron sources in the country '

Thequest ionisof tenasked: ' , I , r lhatcanldowithanuclearreacLor inthe

area of  my research interests?t '  This would be more accurately phrased: rrwhat can

I do with neutrons to increase the scope or ef f ic iency of  my invest igat ion?r '

Theful l rangeofappl icat ionsofneutronsistoobroadtocoverhere.But '

we can break down the appl icat ions of  neutrons to scient i f ic  and engineer ing re-

search in.o three groups based on the fundamental  neutron propert ies uLir- ized and

discuss each br ief ly wi th speci f ic  examples'

Inthisdiscussionwesha1lconsiderthefol lowingclassesofneuEroninter-

act ionswithmatterandgiveexamplesofappl icat ionsbasedoneachclass:neutron

scatter ing(elast iccol l is ions);neutronabsorpt ion;combinedeffectsof thesetwo
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interact ions,  referred to as neutron at tenuaE:-on'

Neutronsscal ter f romnuclei inamannersomewhatanalogoustoX.rayscatter-

ing f rom atomic electrons. Because the neutron scatter ing ef f ic iency of  certain

low-atomic-weight mater ia ls is high'  neutron di f f ract ion may be used to elucidate

crystal l ine structures of  these mater ia ls much as x-ray di f f ract ion is used for

higher atomic weight substances'

ManyneutronabsorPr ionprocessesresul t intheformat ionofradioact ive

speciesoftheirradiatedelements.Sueh| |act ivatedt lsamplesmaythenbeusedas

radioact ivetracerSoraSindicatorsforthepresenceofthatelement(neutron

act ivat ionanalysis,NM).Tracerappl icat ionsarewel lesLabl ishedinal l f ie lds

of science and engineer ing.  Determinat ion of  iodine uptake using iodine-131 tracer

inthethyroidglandasameasureoftheorgan|sfunct ionisarouLinediagnost ic

procedureinhospi ta lsaroundtheworld.Short- ] - ivedradioact iveisotopesareused

to evaluate the engineer ing parameters of  catal-yt ic cracking uni ts in oi1 ref iner ies '

Short . l ivedsodium-24canbepumpedthroughaleakingpipel ineandthelocat ionof

the leak determined by the detect ion of  accun*r lated radioact iv i ty at  the Leaking

point . Iodine- l3 lorphosphorus.32incorporatedintoinkcanmakeitpossibleto

determine the f low rate of  ink f rom pens by s imply measur ing the radioact iv i ty in 
. \_

the ink dePosi t  on the PaPer '
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Neutron act ivat ion analysis can ident i fy and quant i tat ivel"y determine some 70

elements from a determinat ion of the energy and i"ntensity of gamma radiat ion emit ted

by the act ivated species of the eLements present in a sampLe fol lowing irradiat ion

with neutrons in a research reactor (see EESN-3-69).  Detect ion l " imi ts as l -ow as

-1110-" gram are attainable for several  el-ements. Many t imes NAA can be performed

nondestruct ively with the sampLe remaining unchanged in appearance. Tissue samples
- t ,as smal l"  as l -0 -  gram (total  sampLe weight) have been analyzed in the Georgia Tech

Research Reactor for a mercury content of only 10-9 gram. PresentLy under way is

a study evaluat ing the appl icat ion of stabLe tracers fol lowed by NM in the measure-

ment of  h igh water- f l -ow rates (10,000 cfs)  in the discharge from dams.

Attenuat ion (both scatter ing and absorpt ion) of neutrons in a col l imated beam

can be ut iLized to produce an image on f i lm. Such neutron radiographs are capable

of visual iz ing features not seen by convent ional X-ray or gatnma-ray radiographs.

An exampl-e which demonstrates the unusuaL abi l i ty of  neutron radiography is the

cl-ear iuraging of a pol"yethyLene vial  haLf f iLLed with water within a thick lead

container.  The transparency of lead to neutrons and the high neutron scatter ing

eff ic iency of the hydrogen nuclei  in the plast ic vial"  and water rnake this i rnaging

possible. Pract icaL examples of neutron radiography are the examinat ion of glue

joints in adhesive-bonded metal  aircraft  structures and the qual- i ty-controL inspec-

t ion of  a l l  explosive bol ts used in the Apol lo program.

Radiat ion effects on mater ials rnay be used to gain an improvement of desirabLe

propert ies.  Catalyt ic ef fects of  radiat ion may be appl ied in chemical  synthesis.

The heat resistance of many polymers may be improved by radiat ion- induced crossl ink-

ing of the polymer chains. Neutron lransmutat ion (changing one element into another

through the process of neutron absorpt ion) may be used to dope semiconductor mate-

r ial-s to improve or modify semiconductor propert ies.

The faci l - i t ies at the Georgia Tech Research Reactor are avai l -able for any ap-

pl icat ions which may be of interest to staff  or students. Inquir ies may be directed

to the author,  Laboratory Supervisor,  Frank H. Neely l$relear Research Center.

I ' I i l ton E. Mcl,ain,  Jr.
Nucl"ear and Biological  Sciences Divis ion

THERMOCHM{ICAL R.ATE STUDIES ON SLIP'CAST FUSED SI].ICA

A primary technique f,or increasing the mechanicaL strength of a cerami-c mate-

r ia l  is  the appLicat ion of  energy in the form of heat.  This is most readiLy ac-

compl ished in a furnace or a k i ln designed for th is purpose'  The rate of  heat ing'

the temperature of  the heat,  and the t ime at  temperature af fect  the devel"opment of

L
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the mechanical  strength oi  the ceramic '  This gain in strength resul ts f rom increas-

ing the bonding of  the part ic l -es by rnel-Ling and' /or  crystal  grain growth (s inter ing) '

The work current l -y being conducted on the ceramic mater ia l '  s l ip-cast  fused

si ] . ica(SCFS), isdirecLedtowarddeterminingtherelat iveratesofsinLer ing

phenomena act ive dur ing heat ing.  The two predominant phenomena are densi f icaLion

and devi t r i f icat ion.  The densi f icat ion raLe enhances the mechanicat strength and

densi ty,whi ledevi t r i f icat ionretardsthesetwopropert ies.Devi t r i f icat ionin

SCFsistheconversionofanoncrystal l . ineintoacrystal l inestructure.These

forms are respect ively known as amorphous siLica and cr istobal i te '  The nucleat ion

ofthecr istobal i leoccursat impuri tysi tesandisdependentontheimpuri tycon.

tenL of  the fused si l ica s l iP '

The studies Lo date indicate that  whi le both rates are temperature dependent '

the densi f icat ion rat .e is more sensi t ive to var iat ions in f i r ing temperature'  Due

tothisunequal temperaturedependence' i t ispossibleLosubordinatethedominant

rate(devi t r i f icat ion)todensi f icat ionbyincreasingthef i r ingtemperature.

Asaresul tof thesestudies, i t ispossibletoincreasethemechanicalstrength

of SCFS 50% by increasing the f i r ing temPerature 200oF'

X;rfi 
'tlli:l:l3" Materiars Division

IMPROVING THE qUALITY OF AIR WITHIN HOSPITALS

Air isthemostpervasiveelementofLheintramural-environment; iEiSespe-

eial- ly important in hospi ta ls where a hygienic and esthet ical ly acceptable environ-

ment must.  be mainLained for the safety and wel l -being of  pat ients and for Ehe

prevent ion of  t ransmission of  infect ious agents '  For near ly ten years '  the qual i ty

ofhospi ta la i rhasbeenthesubjectof invest igat ionsconductedbyT.W.Kethley

and on. B. cown of  Ehe Bioengineer ing Laboratory,  Nuclear and Biological  sciences

Divis ion.Thesestudieswerebegunwhenaerial t ransmissionofthecausat iveagent

ofstaphylococcal infect ions\^/asrecognizedasahazardwithinEhehospi tat ,and

ear lyef for tsweredirectedtowardimprovedmethodsofairhandl- ingtoreducethe

threatofcross-contaminat ionbyairbornediseaseagenLs.Current ly,commercial- ly

avai lablehigh-ef f ic iencyf i l ters, increasedvolumesofdi lut ingair ,widespread

use of  total  a i r  condi t ioning, and improved methods of  d istr ibut ing vent i lat ing air

makepossiblethedesignofhospi ta lvent i lat ingsystemsinwhichtheLhreatof

aer ia l  t ransmission of  d isease agents is minimal.  Al though this capabi l i ty  exists '

iLmustbepointedoutthatpract ica]-appl icat ionoftenlagsfarbehind.Whenwe

became convinced that ai rborne part iculate matter can be control led'  we turned to

studies of  control-  of  gaseous conEaminants in hospi ta l  a i r '

,J
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Gaseous contaminants in hospi ta l  a i r  ar ise ei ther extramural ly or intramural ly.

The f i rst  type includes air  pol luEants such as oxides of  sul fur  and of  n i t rogen,

hydrocarbons, and oxidants;  the second case comprises volat iLes such as ether or

alcohol  and odorants ar is ing f rom pat ients.  The pract ical  s i tuat ion is th is:  I f

extramural  a i r  pol lut ion conLinues to r ise in our metropol i tan areas, i t  wiLl  be

necessary for  the hospi ta l  to t reat  t t f resh air t t  to remove these contaminants.  Then

i t  may be simpler and more economical  to recirculate hospi ta l  a i r  and remove intra-

mural  gaseous contaminants.  In response to th is s i tuat ion,  we are evaluat ing the

abi l i ty  of  commonly employed air- t reatment systems to remove ei ther c l -ass of  gaseous

contaminants.  This knowledge wi l l  serve to indicate whether or not there may be a

requirement for  improved air-c l -eaning devices for hospi ta l  a i r .

We have selected test  chemical  compounds on the basis of  water-solubi l i ty  and

vapor pressure;  these parameters appear to encomPass the character ist ics most im-

portant in removing low concentrat , ions of  gases from the air .  In general ,  the re-

sul ts have been those expected: high-vapor-pressure,  1ow-water-solubi l " i ty  compounds

(simple hydrocarbons) are not removed by any of  the common air- t reatment systems;

high-water-solubi l i ty  compounds are removed with appreciable ef f ic iency by water-

washers;  low-vapor-pressure compounds are removed with considerabl-e ef f ic iency by

sorpt ion systems. The last-rnent ioned fact  accounts for  the l inger ing ef fecE of  many

odoranLs --  they are sorbed on almost al l  surfaces and gradual ly desorb.

We al-so have found that several  compounds of  low vapor pressure are di f f icul t

to remove by di lut ion vent i laLion, even af ter  a l lowing fot  desorpt ion.  Because

di lut ion vent i lat ion is the most di-rect  and usual ly most economical  method of

removing odorants which ar ise intramural ly,  we have pursued this approach in some

detai l ,  employing a ser ies of  compounds of  varying vapor pressure'  The resul ts

show that the ef f ic iency of  removal  of  an odorant by di lut ion vent i lat ion is

markedl-y af f ,ected by the nature of  the odorant,  even though surface sorpt ion and

desorpt ion are mainLained at  an insigni f icant 1eve1 in the exper imental  design.

The apparent ef f ic iency of  d i lut ion vent i lat ion ranges from near ly 1007" for  l ight

gases to as 1ow as 2A% fot  iso-valer ic acid when the venLi lat ion rate is greater

than 5-6 changes per hour.  The pract ical  conseguence is that  increasing volumes

of f resh or equivalent f resh air  wiLl  y ie ld poor resul ts in reducing levels of

certain odorants i_n an enclosed space. This surpr is ing resul t  wi l l  require fur ther

work to determine the cause.

T. W. KethleY
Nuclear and BiologicaL sciences Divis ion

V-/
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MATHATRON IN CSMD

BCS Associates of Huntsvi l le,  Alabama, has given Georgia Tech a Mathatron

B-48 Bio-Stat with paper-tape punch and typewri ter.  The computer has several  pre-

wired stat ist icaL programs which greaEly faciLi tate stat ist ical-  analysis of  many

types of  engineer ing data.  These prograns permit  calculat ion of  sums of  x,  x ' ,  Y,
2

Y ,  xy,  in addi t ion to calculat ion of  average x,  average y,  eorrelat ion coeff ic ienL,

var iance, standard error,  regression coeff ic ients ( for  y *  ax *  b) ,  chi  square,  and

t- test  stat ist ics,  etc. ,  wi th a s ingle entry of  each data point .

The paper-tape punch permits programming a large var iety of special  or general

calculat ions which can then be reused at  wi I1.  Input t ,o the machine is in s imple

algebraic notat ion. The equipment is located in the new EES bui lding"

Jack KinneY
Chemical  Sciences and Mater ia ls Div is ion

ADVANCES IN ELECTRON SPIN RESONANCE SPECTROSCOPY

Electron spin resonance (ESR) spectroscopy has been employed in nondestruct ive

t .est ing of  b io l -ogical  mater ia ls for  over a decade. The advent of  manned space

fLights has emphasized the need for cont inuing study to determine the ef fects of

both ioniz ing and non- ioniz ing radiat ion on biological  mater ia ls;  ESR teehniques

are wel l  sui ted to analysis of  these ef fects.

Ear ly appl icat ions of  ESR were conf ined to sol id der ivat ives of  t issues because

the presence of  water,  wi th i ts high dissipat ion factor,  reduces the sensi t iv i ty of

ESR spectromeEers.  This Limitat ion has precluded many valuable exper iments which

otherwise could be made with funct ional  (waEer-containing) biological  samples.  Im-

provements in microwave instrumentat ion now make possible the l funiLed use of  water-

containing samples in ESR exper iments"

One of  the major instrumentat ion problems encountered in th is appl icat ion is

the design of  a low-1oss microwave cavi ty which wi l l  provide an adequaLe transmis-

sion window for sample i r radiat ion.  Al though the sophist icat ion of  ESR instrumenta-

t ion has grown since i ts incept ion by Zavoisky Ln 1945, development of  the microwave

cavi ty has proceeded slow1y. An exper imental  Program in Lhe Electronics Div is ion

has concentrated on the design and test ing of  two open-boundary microwave cavi t ies '

These caviEy designs di f fer  f rom the standard metal  waveguide caviEy in that  the

electromagnet ic boundar ies are formed by conduct ing wal ls on two sides with an open

dielectr ic medium in between, whereas the waveguide cavi ty is completely enclosed

by metal  wal ls.  In the open-boundary resonator,  the sample is posi t ioned at  the

proper point  in the dielectr ic medium, al lowing i r radiat ion wi th a high radiaEion

f lux for  wavelengths which l ie wi th in the t ransmission band of  Lhe dielectr ic '

\r'
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One desi-gn that has shown g]  eat promise is the diel-ectr ic cavi ty resonator

(DCR). The DCR is formed by terrninat ing a l -or^r- loss dieLectr ic tube wiLh two cir-

cular metal  end plates at  r ight  angles to the tubing axis.  Al though the Seometry

is relat ively s impl-e,  the resonator mode structure is complex and of fers excel lent

f lexibi l i ty  in posi t ioning of  the biological  sample for  ESR coupl ing'  A DCR ut i l -

izLng a s i -ngle-crystal  sapphire tube was shown Lo have an order of  magnitude im-

provement in s ignal-Eo-noise rat io over a comrnercial  waveguide cavi t 'y  designed for

the study of  photosensi t ive Processes in biological  mater ia ls '  In addi t ion'  sap-

phire has a t ransmission band extending into the near ul t raviolet ,  and the open-

boundary design permits a much higher radiat ion f lux Ehan is possible wiLh a

waveguidecavi tyequippedwithaslot tedradiat ionwindow.

The Fabry-Perot  resonator ut i l iz ing an air  d ie lectr ic between two ref lectors

also has been invest igated. This design of fers a broad transmission band for

sample i r radiat ion,  but requires a magnet of  much larger dimensions for sensi t iv i ty

comparable to that  obtained with the DCR or standard waveguide caviLy'  In addi t ion

to the emphasis on sample i r radiat ion,  opt imum sample placement for  water-containing

samples has been invesLigated with both the Fabry-Perot  and the dielectr ic cavi ty

resonator.

Much work remains before the open-boundary resonator is accepted as a complete

replacement for  the standard cLosed-boundary resonator '  The study of  low-temperature

photochemical  processes current ly occupies a high pr ior i ty wi th many researchers in

the f ie ld.  The DCR has been shown to of fer  improved performance in sample i r radia-

Lion, and the design of  a sui table cryogenic sample holder for  the open-boundary

resonator would fu1f i11 an instrumentat ion need which at  present cannot be real ized

with the c losed-boundary resonator '

R'  G'  Shackel ford
Electronics Div is ion

NUMERICA], INTEGRATI0NMETH0DSFoRSYSTEI"ISoFORDINARYDIFFER.ENTIALEQUATIONS

When faced with a problem involv ing Lhe solut ion of  a di f ferent ia l  equat ion,

most engineers and scient ists are aware that there are standard techniques fcr  sb-

taining numerical  solut ions and that,  i f  other methods fai l '  one can always use a

computertoobtainnumbersrepreSent ingthesolut ion.Forexample, theclassical

4th_order method of  Runge and Kutta has been used for generat ions 
'  

on desk calcula-

torsbeforethedaysofcomputers,andbyhandcalculat ionbeforethat, toobtain

these numerical  approximat ions.  There are other,  general ly less wel l -known numerical

methodsforsolv ingdi f ferent ia lequat ions'somepredat ingRunge. l (ut ta,others
v-.
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descr ibed qui te recent ly.  Adamts method was publ ished in 1883; CoweLLrs method was

devised to study the orbi t  of  Hal leyrs comet at  the t ime of  i ts  last  appearance in

1910. More recent ly,  E.  B.  Shanks has publ ished improved versions of  the Runge-

KuLta methodi  Gragg and Setter,  and Butcher have publ- ished schemes which show

promise.

The Georgia Tech study of  numerical  methods consists of  test ing as many of

these integrat ion schemes as possible on var ious problems to determine under what

circumstances some are more ef f ic ient  or  more accurate than others.  Computer pro-

grams have been wri- t ten for  each of  the di f ferent methods (and the di f ferent orders

within the method).  These programs are general--purpose subrout ines,  having automat ic

error and step-si-ze control ,  and can be used with any number of  equat ions or any kind

of di f ferent ia l  equat ion system.

The tests are conducted by integrat ing a system of equat ions for each of  the

methods with a given accuracy request and observing the number of  steps Laken'

accuracy obtained, t ime taken, and other character ist ics of  the integrat ion scheme'

The tes1s suggesL that,  whi le most of  the methods tested work wel l ,  h igh-order

methods are super ior  for  h igh accutacy.  For example,  at  error to lerances of  less

-11
than 10 -- .  of ten desired in precise satal l i te orbi t  or  other astronomical  calcula-

t ions,  the high-order methods of  Butcher,  Adams, or cowel l  can be up to two orders

of magnitude faster than the tradi t ional  4th-order Runge-Kutta" These high-order

methods are longer,  more compl icated, and more di f f icul t  to program, buL in terms

of reducing eomput ing costs in high-accuracy ca1-culat ions,  they are wel l  worth i t '

over the course of  several  years,  G. E. Duncan, H. L.  Durham, Jr . ,  o.  B'  Francis,

Jr . ,1, .  J.  Gal laher,  J.  M. Gwynn, Jr ' ,  H'G'  Hale,  Jr"  E'M'Pass'  W' T'  Wal l '  and

s. Fi l ippi  (of  the universi ty of  Aachen, west Germany) have part ic ipated in th is

work under mY direct ion.

I .  E.  Per l in
Rich Electronie ComPuter Center

SURFACE SCIENTIST A?PoINTED To ?HYSICAL SCIENCES DIVIS]0N ADMINISTRATION

Dr. E. J.  scheibner has announced that Dr.  Raymond K. Hart  has been appointed

Head of  the Surface Science Sect ion and Associate Chief  of  the Physical  Sciences

Divis ion.  Ih is assignment wi lL combine act ive research in the f ie lds of  surface

science and electron opt ics wi th administrat . ive responsibi l i ty  at  the div is ional

1evel .  As Head of  the Surface Science Sect ion,  he wi l l  have speci f ic  responsibi l i ty

forexist ingprogramsintheareasofsurfacephysicsandappl icat ions,surface

chemistry 'vacuumLechnology,andhighstabi l - i tyquatEzcrystalosci l lators.

J
J
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Dr. Hart  comes to Georgia Tech from Argonne Nat ional  Laboratory,  where he has

been act ively engaged in the study of  metal  surfaces for more than a decade. These

invest igat ions r^rere focused on both the physical  nature of  surfaces, including work

funct ion and part ic le scatter ing phenomena, and their  chemical  react ion k inet ics in

var ious environments.  For the detai led invest igat ion of  surfaces he has made ex-

tensive use of  a wide var iety of  e lectron opt ical  techniques. Besides their  appl i -

cat icn,  he has played an act ive part  in advanc. ing the design and instrumentat ion

of electron microscopes to meet new 1evels of  performance.

In 1966 he served as chairman for the Joint  Associated Midwestern Universi t ies-

Argonne l r lat ional  laboratory Workshop on High Vol tage ELectron Microscopy. Later

chat year,  he was appointed ?roject  Leader of  a program to develop a high-vo1"tage

eleetron microscope (1 to 5 MeV) faci l i ty  at  Argonne.

Dr.  Hart  at tended Sydney Universi ty,  Austral ia,  Imperial -  ColLege, London, and

Cambridge Universi ty.  He is a member of  the American and Br i t ish Physical  Societ ies,

Faraday Society,  and Royal  Austral ian Chemical  Inst i tute.  In the ELectron Micro-

scopy Society of  America,  he is Director for  Physical-  Sciences, and he is a past

president of  the Midwest Society of  Electron Microscopists.  He has publ ished 34

papers and review art ic les.

PROFESS TONAL ACTIVITIES

Papers and Presentat ions

At the Symposium on Research on Uranium Plasmas and Their  Technological  App1i-

cat ions held at  the universi ty of  Flor ida in Gainesvi l le. Ianuary 7 'LO, two papers

by NBSD personnel  were presenEed: I 'Gaseous Reactors for  MHD Power" by J.  R. Wi l l iams

and S. V. Shel ton and I tA Study of  Thermal Radiat ion Absorpt ion Processes in Gas Core

Reactors ' r  by J.  R..  wi l l iams, J.  D. Clement,  and tr ' I .  L.  Partain.  Edward Keng, csMD,

read a paper ent i t led ' tAppl icat ion of  Zoning Techniques in ?ract ical  Radiat ion

Energy TransPort  Problems.r l

Fred Bel l inger,  Chief ,  CSI"ID, reeent ly went.  on an AIChE Speakerrs Tour,  g iv ing

f ive ta lks on "The Future of  Chenical  Engineer ing'r  in f ive days to l "ocal  sect ions

in Louis iana and Texas.

D. A. Sparrow, RECC, is conduct ing a t ra in ing course in comput ing at  Berry co1-

1ege, Rome, Georgia,  January 5-March 31, 1970'

W. R. Tooke, Jr . ,  CSMD, at tended the Highway Research Board meet ing in Washing-

ton, D. C.,  on January 13, and gave a ta lk on "Electrochemical  Propert ies of  Coat ings"t

O. M. Wel lstr-ager and John Frazer,  IDD, Lest i f ied January L5 before the Directors

of the Georgia State Game and Fish Connnission on the need for more than one

Y.t
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I
Icommercial  al l igator farming venture in the state, and the Conmrission authorized a

second such venture.
t tAn El-ectronical ly Scanned Geodesic Luneberg Lens'  by R. P. Zinmer, ED, was J

presented at the Conformal-Array Antenna Conference, which was he1d at the Naval

Electronics Laborator ies center,  san Diego, cal i fornia,  .Tanuary 1-3-15.

Publ icat ion

Charles ?oole,  IDD, t tCoated Blades,tr  MobiLe Home/Recreat ional  Vehic le Dealer,

December 20, L969.

Honors and Awards

Fred Bel l inger,  Chief,  CSMD, was appointed by Gov. Maddox to a six-year term

as Trustee of  the Ocean Science Center of  the At lanEic.

The State Committee of the Georgia Cooperat ive Area Manpower Planning Systern

(CAl"tPS) has asked Wil l iam C. Howard, IDD, to serve on i ts Manpower Problems Sub-

committee. CAI{PS is developing cornprehensive manpor/er plans for f iscal  year L971.

L. T. Murphy, Jr. ,  IDD, was general  chairman of a seminar presented on January

23 by the Augusta Chapter of the AIIE on rrThe Prof i tabi l i ty Index (Calcul-at ing Rare

of Return on Proposed Projects,  Equipment and Plant Faci l i t ies). t t

SUBMISSION OF ARTICLES

Contr ibutors in the div is ions should submit  their  ar t ic les to the ap-

propr iate div is ion coordinator l is ted be1ow. Others may send their  con-

tr ibut ions v ia campus mai l  to Martha Ann Deadmore at  the Industr ia l

Development Div is ion.

Div is ion Coordinators

Chemical  Sciences and Mater ia ls Div is ion

Electronics Div is i .on

High Temperature Mater ia ls Div is ion

Industr ia l  Development Div is ion

NucLear and Biological  Sciences Divis ion

Physical  Sciences Divis ion

Rich Electronic Computer Center

Walter H. Burrows

H. A. Corr iher,  Jr"

Nick E. Poulos

Martha Ann Deadmore

Geoffrey G" Eichholz

Robert  L.  Bul lock

John ?. McGovern

- l -0-


