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MICROWAVE RADIATION HAZARDS

For many years Lhe scient i f ic  community and the general  publ ic have been in-

formed of  the hazards associated with ioniz ing radiat ion such as X-rays and gamma

radiat ion.  What has been lef t  a lmost unpubl i .c ized is the biological ly deleter ious

effects that  can be caused by electromagnet ic radiat ion.  Since World War I I  micro-

wave engineers and radar special ists have known that high-powered radar systems can

cause severe burns.  The recent avai labi l i ty  to the publ ic of  the so-cal led elec-

,  t ronic or micrornrave ovens has indicated to reguLatory agencies the need for stan-
V:

dards of  protect ion and safety.

The reason microwaves are part iculat1y hazardous stems from the wavelengEhs

involved and high water content of  l iv ing matter.  The dissipat ion factor (energy

loss) in the body is not great enough to y ie ld much absorpt ion of  radiat ion i f  the

body is less than 1/10 wavelength in s ize.  Hence, humans are v i r tual ly t ransparent

to radiat ion in the region below 20MHz, i .e" ,  a wavelength of  15 meters (49 feet)

or greater.  Short  wavel-engths,  such as mi l l imeter and submil l - imeLer waves'  interact

only at  the surface of  the skin,  causing burns i f  their  power densi ty is suf f i -

c ient ly high.

Thus the electromagnet ic region of  pr imary concern f rom a human hazatd stand-

point  is ,  indeed, the port ion of  the spectrum between 100 and 10,000 MHz (wave-

lengths of  3 meters to 3 cent imeters) "  Because of  the high water content of

biological  t issue, th is part icular f requency region is also one of  h igh absorpt iv i ty

for r iv ing organisms. one of  Lhe reasons that 915 and 2450 l {Hz are the two pr imary

frequencies for  microwave cooking is the t rade-of f  between peneErat ion and energy

absorpt ion.

EES Notes is issued monthly for the infor" ta{ io" of  technical  personnel  at  Lhe Geor-

gia l "st i tute of  TechnologY. I t  is

erature and must not be abstracted

of each art ic le and the edi tors.  The art ic les are wr i t ten by members of  the EES

research staf f ,  wi th occasional  contr ibut ions by others.

not part  of  the engineer ing or scient i f ic  l i t -
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One of the organs most sensit ive to microwave radiat ion is the eye. Prol-onged

or repeated exposure to microwave radiat ion of the order of a few hundred mil l iwatts

Per square cent imeter wi l l -  unquest ionably produce cataract-1- ike opacit ies on the

lens of the eye. Power levels of this magnitude aLso are l ikely to produce physical

damage internal ly.  Hence, the u.  s.  has establ ished a level  of  1-0 w/cm2 as the

maximum Por'ler density a11owable for continuous exposure to microwave radiation.

This 1evel would seem reasonable except for a number of reports in the l i terature,

part icular ly that of  the Russians, that indicate many more subtLe, nonthermal,

biological  ef fects occur as a resuLt of exposure to microwaves at l "evels lower in
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power densi ty than 10 mw/ cm2 . In fact,  the Eastern BLoc has a maximum permissible

cont inuous exposure standard seL at  0.Ol-  nnr/crn2.

There is considerable stat ist ical  evidence that bradycardia (s low heart  rate),

fat igue, lent icular changes in the eye, genet ic anomal ies,  tension, headaches,

glandular changes, and other physical ly distressing ef fects can occur as a resul t

of  cont inubd exposure to 1ow-1eve1 microwave radiat ion.  When one considers that

used (and sometimes even new) microwave ovens often have leakage around their doors

that may exceed the 10 */"*2 1evel  and almost always have a leakage above L mw/cm2,

i t  is  evident that  a genuine possibi l i ty  of  a heal th hazard around such ovens exists.

The Electronics Div is ion,  in cooperat ion wi th the School  of  Biology, is working

to uncover addi t ional  informat ion which wi l l  lead to the establ ishment of  a stan-

dard of  exposure that wi l l  indicate the Level  of  microwave po$rer densi ty that  actu-

al ly represents a hazard.  The ef fects of  microwave radiat ion on blood, the ef fects

of  low-1eve1 microwave radiat ion on ce11s, and techniques for accurately measur ing

microwave f ieLds near their  source of  or ig in are the areas where the Georgia Tech

microwave radiat ion hazards research is being concentrated.

A. P. Sheppard
Electronics Div is ion

CHEI"I]CAL ANALYTICAL SERVICES

The Chemical  Sciences and Mater ia ls Div is ion has avai lable an exper ienced staf f

in chemical-  analyt ical  research. Because of  needs in geological  studies,  the analyt-

ical  group has funct ioned as part  of  the Minerals Engineer ing Branch since L965.

I ts purpose is to provide special ized and rel- iabl-e chemicat analyses, and related

research, in support  of  var ious Georgia Tech projects.

The majority of samples anaLyzed have been minerals from the South Georgia

Minerals program sponsored by the Georgia state Department of  Mines, Mining and Geol-

ogy. Other work has included analysis i -n support  of  studies pertaining to fer t i l iz-

ers,  c lay and heavy minerals,  t race analysis in natural  waters,  and control  of  metal
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f in ishing baths.  Studies of  dental  amal-gam solubi l i t ies in art i f ic ia l  sal iva,

ident i f icat ion of corrosion products on structural  mater ials after long environ-

mental  exposure, and coLl-aborat ion with invest igators evaluat ing new methods of

analysis also indicate the scope of the work.

Analyt ical  methods have included classical  gravimetr ic and volumetr ic proce-

dures prescr ibed by the Associat ion of  Off ic ia l  Analyt ical  Chemists for  agr icul-

tural  mater ials,  the American Society for Test ing } later ials for s i l icates and

refractory mater ials,  and the Associat ion of Flor ida Phosphate Chemists for phos-

phate matr ices. Arc-emission sPectroscoPy was used for qual i tat ive examinat ion of

most of the mineral  specimens processed. l ' l inor components of complex samples have

been anal-yzed by aEomic absorpt ion, spectrophotometry '  color imetry,  or ul t raviolet

and visible spectrophotometry.  Concentrat ions have ranged from 99-7 + 0.1-% SiO2

(gravimetr ic) in a glass sand to 10 parts of phosphorus per bi l l ion (spectrophotom-

etry with l -0 cm quattz cel ls) in a natural  water.  The rate of analysis has ex-

ceeded 400 volumeLric phosphate determinat ions per week when suff ie ient samples

were avai l -able.

Lewis W. ELston
Chemical Sciences
and Mater ial-s Divis ion

ISOSTATIC PRESSING FUSED SILICA POWDERS

During recent months, the Processes and Fabricat ion Branch has been invest igat-

ing isostat ic pressing as a means of forming fused-si l ica shapes ready for heaE

treatment.  Fine si l ica powder in a closed rubber moLd is pLaced in a pressure

vessel containing water or hydraul ic f l -uid.  The pressure in the container is then

increased to produce the desired level of  compact ion. With such equipment,  pres-

sures up to 100r000 psi  can be real ized, aLthough mosL ceramic powders are pressed

in the range from L0,000 to 30,000 Psi . ,

The main advantages of isostat ic pressing are unifonn compact ion throughout the

formed shape and the ability to form more compl-ex shapes than with conventional

methods such as sl ip cast ing or die pressing'  A further advantage is that high

purity powders may be formed into dense shapes without contamination by binder

mater ia ls.

Possible appLicat ions of the technique are the product ion of fused si l ica ra-

domes for hypersonic reentry vehicles and fused siLica dieLectr ic windows for s lot

antennas mounted on the surface of high-speed aircraft '

E. A. We].sh

_r-r_ 

High Temperature l" Iater ials Divis ion
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ECONOMIC DEVELOPMENT TMINING PROGRAIVIS AT IDD

The successful  p lanning and implementat ion of  economic development programs

require the services of  personnel  t ra ined in the pract ical  processes of  community,

distr ict ,  and regional  economic development.  However,  many programs are being re-

tarded by an acute and cont inuing shortage of  qual i f ied and exper ienced economic

development pract i t ioners across the United States.  This shortage has been brought

about pr imari ly by the constant ly increasing number of  1oca1 and state development

and planning agencies,  the advent of  numeriealLy large staf fs in some agencies,  and

the prol i ferat ion of  Federal  programs in the development and planning f ie lds.  Ad-

di t ional ly,  staf f  personnel  normal ly required to perform special- ized dut ies must

now do so in a manner that  wi l l  insure that part icul-ar programs provide the maximum

economic contr ibut ion in the commrni ty and distr ict .  Accordingly,  such personnel

also must be fami l iar  wi th the concepts and rnethodoLogy involved in economic devel-

opment programs.

Drr ing Apr i l  and lu lay 1967, Ehe Industr ia l  Development Div is ion ( IDD) conducted

a prototype, four-week training program in the fundamentals of  economic development

for staf f  personnel  of  the area planning and development commissions in Georgia

under sponsorship of  the Economic Development Administrat ion (EDA).  An evaluat ion

fol lowing the program concluded that th is type of  t ra in ing program could perform an

extremely useful  ro le in providing short- term training and or ientat ion for  profes-

sional  personnel  associated with economic development agencies.

EDA then asked IDD to develop and conduct a ser ies of  short  t ra in ing programs

during l96B-L969. The basic object ive of  these economic development t ra in ing pro-

grams is to provide instruct ion in the pract ical  processes of  economic developmenL

for economic developmenL distr ict  staf f  members,  personnel-  associated with EDA's

Universi ty Centers for  Technical  Assistance Program, and other interested personnel

in order to increase the ef fect iveness of  EDA-related economic development programs.

T\do types of  programs were presented the f i rst  year.  An Execut ive Training

Program was developed to provide instnrct ion for  execut ive directors and senior

staf f  personneL of  recent ly organized economic development distr icts,  personnel  who

have recent ly jo ined the staf f  of  an economic development distr icL,  and for staf f

members of other organlzations whose programs relate to the Economic Development

Administrat ion.  A companion program, the Basic Economic Development Training Pro-

gram, was designed to provide instruct ion for  personnel  wi th l i t t le formal or in-

formal instruct ion or work exper ience in the f ie ld of  economic development.

T1.,o addi t ional  t ra in ing programs are being presented dur ing the per iod L969'

Lg70. The Advanced Execut ive Training Program was deveLoped to furnish professional

j
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instruct ion for  execut ive directors who have at tended the Execut ive Training Program

or who have served as execut ive directors for  a per iod of  at  least  one year.  I t  is

designed to introduce advanced scient i f ic  methods into present and future economic

development distr ict  staf f  operat i -ons.  The program provides a balanced methodologi-

ca1 approach in which student part ic ipat ion is emphasized.

The purpose of  the Industr ia l  Development Training Program is to furnish execu-

t ive directors and staf f  assistants involved in industr ia l  development act iv i t ies wi th

formal instruct ion in Ehe theory and fundamentals of  industr ia l  development and the

pract ical  appl icat ion of  theory in development distr ict  p lanning and operat ions.

This program is designed to v iew the industr ia l  development process through the

eyes of  the distr ict  staf f ,  enabl ing the staf f  to work in a more rat ional  manner

with professional  industr ia l  developers,  wi th other publ ic development commissions,

and with pr ivate agencies,  chambers of  commerce, publ ic ut i l i t ies,  banks, and other

organLzat ions act ive in industr ia l  development.

To date,  111 indiv iduals have at tended the training sessions. They represented

31 statesr 56 economic development distr icts,  and f ive county planning groups.

Thir ty- three execut ive directors and 26 deputy/assistant directors have at tended the

programs. At least  12 Industr ia l  Development Div is ion staf f  members regular ly par-

t ic ipate in each training program.

Robert  E.  Col- l ier
Industr ial  DevelopmenL Divis ion

NEUTRON ACTIVATION ANALYSIS AT THE NUCLEAR RESEARCH CENTER

One of  the more frequent uses of  the high neutron f lux avai lable at  the Georgia

Tech Research Reactor is neutron act ivat ion analysis (NM). Most mater ia ls when ex-

posed to the f lux of  the reactor become radioact ive,  hence the name. After exposure'

the sample is removed and placed in a radiat ion count ing chamber.  Analysis of  the

character ist ic energy of  the emission and the amount of  radiat ion gives the ident i -

f icat ion of  the elements act ivated and the total  mass of  each.

Not al l  e lements can be measured, but the technique is so sensi t ive that  10-10

grams can in many cases be ident i f ied.  Since this mefhod measures the mass of  the

element and not the concentrat ion,  the required sample s ize is dependent on the

sensi t iv i ty for  that  e lement and the concentrat ion in the specimen. Like emission

spectroscopy, NM does not dist inguish chemical  states but measures only the total

amount of  the element Present.

As with any other general"  analyt icaL rnethod, NAA has been used in a wide var i -

ety of  determinat ions.  The high sensi t iv i ty of  the technique is one of  i ts  chief
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attract ions, as, for example, in the recent measurement of mercury to an accuracy

of parts per rni l - l - ion in t issue sect ions weighing only 100 micrograms. Another

advantage is that the test of ten can be perforrned nondestruct ively,  leaving the

sample avai lable for  subsequent tests.  Other examples of  use of  NM at Georgia

Tech are given be1ow.

-u

Appl icat ion

Trace gold in barbiLurates

Plat inum on asbestos f ibers

Aluminum on boron ni t r ide

Uranium on molecular s ieves

Trace elements in r ice hu1ls

Mineral  analyses

Chlor ide in apat i te

Trace elements in hair

Manganese in water

Mercury in f ish

Ir idium in wood pulp

Aluminum in minerals

Gol-d and aLuminum in quartz

Vanadium in ref inery ash

Potassium in peanut hul1s

Use

Catalyt ic combust ion
apparatus

Measurement of  A1^0-
deposi t  

'2-3

Graduate student thesis
research

Unknown rock for Hg and
rare earths

Measured quant i t ies of
HB, I ,  Cu, As, Sb in
hair  samples of  pat ients
suspected of  poisoning

Trace Mn in surface
water suppl ies

Determinat ion of  pest i -
c ide residues

Development of  stable
Ir  tagging of  wood pulP
for paperboard manufac-
turer

Comparison of  NM with
atomic absorpt ion spec-
trophotometry

Measurement of Au and AL
concentrat ion as func-
t ion of  depth in quartz
for determinat ion of
di f fusion of  these
metals into quartz

Eval-uat ion of  recovery
economics

By-produet recovery

User

Universi ty of  Flor ida,
Cherni s try Dept .

Chemical  Sciences & Mate-
r ia ls Div.

Chemical  Engineer ing School

Nuclear & Biological  Sciences
Div.

Chernical  Sciences & Mater ia ls
Div.

Oak Ridge Associated Univ.

Physical  Sciences Div.

.H.mory ur ln lc

Chemical  Sciences & Mater ia ls
Div.

Nuclear & Biol-ogical  Sciences
Div.

Nuclear & Biological  Sciences
Div.

Nuclear & Biological  Sciences
Div.

Physical  Sciences Div.

Indu s t ry

Chemical  Sciences & Mater ia ls
Div.

Mi l ton E. Mclain,  Jr .
Nuclear and Biological

Sciences Divis ion-30-



TEXTILE FIBER ATI,AS

Even the best reference books on text i le f ibers now avai lable leave much to be

desired. These usual ly contain ei ther physical-  and chemical  data or ident i f icat ion

test  data (burn test ,  stain test ,  etc.) ,  a long with micrographs or drawings of  f iber

surfaces and cross sect ions.  Opt ical  cross sect ions have been very sat isfactory in

most cases, of  course, but surface data have been l imi ted, most ly by the opt ical

microscope i tsel- f .  Even the l - i rn i ted resolut ion of  the opt ical  microscope cannot be

who11y ut i l ized because of  the microscopets smal- l  depth of  f ie1d. Since f ibers are

round and not f1at ,  at  h igher opt ical  magnif icat ions where more detai led surface

studies can be made, only a very sma1"l  port ion of  the surface can be brought into

focus at  one t ime. Some electron microscopy has been done, but repl icat ion of  f iber

surfaces is at  best  a Eedious process and the chances of  ar t i facts in repl icas

leaves some doubL as to the t rue f iber topography'

The invent ion of  the scanning electron microscope (SEM) in 1938 st imulated

interest  in i ts appl icat ions in a number of  f ie lds of  science'  Hor^rever '  i t  was

not unt i l  the ear ly l -960's that  the instrument was developed to the stage where re-

l iabl-e commercial  product ion was feasible.  The f i rst  sm/l  in th is category hTas pro-

duced by the Cambridge Instrument Company in 1965 '

The scanning electron microscope ut i l izes an electron beam which is made to

scan the surface of  a sampl-e in the same manner as the eleclron beam scans the

phosphorescent surface in a TV picture tube. As the beam str ikes each point  on the

sample,  each point  in turn emits a number of  d i f ferent types of  radiat ion (secondary

electrons, l ight ,  X-rays,  etc.) .  A picture of  the sample is obtained by using the

signal  f rom one type of  radiat ion,  usual- ly secondary electron emission, to control

the intensi ty of  a cathode ray tube synchronized with the scanning electron beam'

The diameter of  the electron beam can be control led by the use of  a ser ies of  e lec-

tromagnet ic lenses and the magnif icat ion changed by control l ing the s ize of  the

area scanned by the electron beam. The,resuLt is a microscope having a resolv ing

power 10 t imes greater and a depth of  f ie ld 300 t imes greater than the opt ical

microscope. The usable magnif icat ion range of  fhe instrument is f rom 20 t imes to

30,000 t imes"

The avai labiLi ty on the campus of  a scanning electron microscope has prompted

the creat ion of  a f iber at l -as which is expected to be publ ished in ear ly L970 at

Georgia Tech. This f i rst  edi t ion wi l l  survey some 43 natural  and 35 man-made f ibers '

arranged by their  natural-  or  gener ic c lassi f icat ions.  Each seet ion wi lL be preceded

by notes on the history,  generaL characEerist ies,  and usage of  the c lass of  f iber '

Each indiv idual  f iber type wiLL be given two pages in the at las '  The f i rst  page
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wilL contain physical ,  chemical ,  and test  data (e.g. ,  speci f ic  gravi ty,  densi ty,

chemical-  resistance, color of stains).  The facing Page wi l l "  show the cross sect ion

of the f iber in an opt ical  micrograph and surface features at low and high magnif i -

cat ions in scanning electron micrographs.

This atLas is planned to be the f i rst  of  a number of edi t ions. Ihe second

edit ion should compLete the survey: at  least pictor iaLLy, of al l  of  the natural

f ibers and enlarge the man-made f iber sect ion. A Later edit ion shoul-d contain a

fair ly compLete survey of at  least Lhe most used man-made f ibers from alL of the

manufacturers and enough chemical,  physicaL, and test data to al l -ow one to ident i fy

an unknown f iber.  0ther scanning electron microscopic techniques may be added,

such as the examinat ion of f ractured f iber ends. I t  is expected that this at las

wi l l  f ind broad use in industry,  educat ion, cr ime Laborator ies, and among others

concerned with f iber ident i f icat ion.

James L. Hubbard
Physieal Sciences Divis ion

COI"IPUTING SERVICES

A visi t ing committee from the Nat ionaL science Foundat ion made a si te vis i t  to

Georgia Tech on october 27 and, 28. The purpose of the si te vis i t  was to review the

fol1-owing two ProPosals.

vement of t ins Services for  Educat ion and Scient i f ic  Research at  the Geor-

gia Inst i tute of TechnologY

This proposal involves upgrading of the present Georgia Inst i tute of Technology

computing faciLi t ies to the higher l -evel-  of  serviee needed to suPport educat ion and

aeademic research. With current l-y avaiLable equipment,  the Rich Electronic Computer

Center is unable Lo provide suff ic ient on-campus remote terminals and adequate turn-

around for batch processing to support  known requirements. The proposal is related

directl-y to the Five-year Plan for the Rich Electronic Computer Center for the per-

iod j-969- Lg73. The additional equiprnent and services are intended primarily for

improvement in the amount and extent of computing services provided for education

and researeh. However,  s ince the overal l  capacity would increase, the percentage of

total computing resources devoted to these tl,Io categories would remain about the same'

riment in the Deve tofa ional ter Center Serving Al l -Units o!

the Universi tv Svstem of Georgia

The hypothesis to be tested by th is exper iment is as fo l ] -ows: The Universi ty

system of Georgia can provide, by means of a data communication network and an asso-

ciated educational undertaking, the same level of computing power at other schools
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in the System not Possessing computers on campus as that which exists at  Georgia

Tech and the Universi ty of  Georgia,  and this data communicat ion system wi l l  be com-

pletely adequate to fu1f i1L al l  of  the requirements at  each inst i tut ion for  h igh-

quaLi ty comput ing educat ional  programs. I t  is  fur ther hypothesized that the

al ternat ive system of providing separate computers at  each inst i tut ion woul-d cost

considerabLy more than the data communicat ions network.

Discussions concerning the second proposal  are being held wi th the 24 other

schooLs in the System on budget ing,  designat ion of  campus coordinators,  and simi lar

matters.  NSF current ly is consider ing revised budgets for  both proposals.  I t  ap-

pears that  favorable act ion on both proposaLs wi l l  be for thcoming from NSF.

John P. McGovern
Rich ELectronic Computer Center

STMPOST]I,I ON INTERtr'ACE PHENOMENA

Since September 1,  L967, a team of facul ty members,  technical-  staf f ,  and stu-

dents f rom several-  departments of  the Georgia Inst i tute of  Technology has been con-

duct ing research on var ious aspects of  surface or interface phenomena. Pr ior  to that

date indiv idual  ef for ts had received recogni t ion but there were few coordinated

studies.  With the onset in 1967 of  Project  THEMIS, sponsored by the Air  Force Of-

f ice of  Scient i f ic  Research, i t  became possible to strengthen exist ing programs and

to develop new groups in accordance with certain object ives.  These object ives are

to strengthen the graduate programs of  the Inst i tute which include the area of  inter-

face phenomena and to achieve a s igni f icanL capabi l i ty  for  responding to the needs

of the Department of  Defense in the same area.

A symposium on t t fnterface Phenomena in Engineer ing Mater ia lst '  held at  Georgia

Tech on December 10, 1969 was organized to serve several  purposes: I t  provided a

means for report ing on al l  the TH$' I IS research and other ef for ts related to the

scope of  the THWIS program; i t  gave graduate students an opportuni ty to part ic ipate

so that they would gain exper ience for oLher s imi lar  meet ings;  through the presenta-

t ions al l  part ic ipants could hear what others were doing; and through the publ ished

proceedings further exchange is expected.

The symposium comprised four sessions whose general  themes were as foLlows:

Session I  -  Fundamental-  Science, i .e. ,  physics and chemistry of  surfaces; Session I I

-  Or iented Basic Research, i .e. ,  research directed towards Ehe solut ion of  broadly

def ined problems; Session I I I  -  Conceptual  Studies,  i .e. ,  models or techniques; and

Session IV -  Appl icat ion Invest igat ions,  Copies of  Lhe proceedings of  the symposium

are avai lable to interested facul ty members.

Edwin J.  Scheibner
Physical  Sciences Divis ion
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ROSS HAMMOND CHAIRS HOUSING COMMITTEE

Gov. Lester G. Maddox recentLy named Ross W. Hamnond, Industrial Development

Divis ion chief,  to a 27-member Governorts Cormit tee on Housing in Georgia. At the

organizat ional meeting of the committee in December, Mr. Hanrnond was elected chair-

man. The comrnit tee is charged with the responsibi l i t ies of determining the status

of housing needs in the state and recorrnending to the Governor proposed courses of

act ion and l-egislat ion to improve Georgiars housing picture'  to remove current

obstacles to solving Georgiats housing problem, and to enhance the construct ion in-

dustr ies in Georgia. A cont inuing body, the conmittee is composed of persons from

the f ields of educat ion, publ ic health,  locaL and state government,  reLigion, bank-

ing,  archi tecLure,  home bui ld ing,  real  estate,  and business.

PROFESS TONAL ACTW ITIES

Speeches and Papers

Six papers coauthored by members of the Nuclear and Biol"ogical  Sciences Divi-

s ion were presented at the 1-969 Winter l ' leet ing of the American NucLear Society in

San Francisco November 3O-December 4, and are incl-uded in the Transact ions of that

meet ing:

John M. Jamieson and W. Waverly Graham II I ,  "Cycl ic Act ivat ion in a Reactor

Neutron Beam.I t

R. J.  Johnson, J.  D. Clement,  and others,  t 'Nuclear Design Educat ion at  Georgia

Tech. t t

R. Joe Johnson and others,  t rspat ia l  Xenon Stabi l i ty  Measurernents on the Con-

nect icut  Yankee Reactor.r t

J.  I , l .  IgLLfelz and others,  t tFast Reactor Integral  Studies of  Modif icat ions to

,?R
ENDF/B ""U Inelast ic Scatter ing."

J" M. Kal1fe1z and othersr t tNeutron Energy Spectra for  Fast Reactor l r radia-

t ion Effects.r t

J.  R. Wi l I iams, t tThermal Radiat ion Transport  in ParLic le-seeded Gases.r '

other papers presented dur ing December inel-ude the fol lowing:

At the NASA El-ectronics Research Center Quarterly Technical- ?rogram Review held

at cambridge, Mass.,  on December 10-11-,  L.  J.  Gal laher,  RECC, gave a Paper ent i t led

rrAn Evaluation of Some High-Accuracy NumericaL lntegration Methods for Systems of

Ordinary Di f ferent ia l  Equat i -ons""

Ross w. Harmnond, IDD, spoke on trour Industr ia l  Futurerrat  the Annual-  Meet ing of

the Georgia Electr ic Membership corporat ion in At lanLa December 15 "

v-
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RaJrmond W. Tooke, Jr. ,  CSMD, del ivered papers on t tResearch in Traff ic Marking
SysEemstt  and t tspecify ing Paint Systems for Br idgestr at  the Annual Meeting of the/

(  
' - - '  Southeastern Associat ion of state Highway off ic ials held in At lanta December 7-I0.

/ Honors and Awards
4 -

G. G. Eichholz,  NBSD, is on the execut ive conrni t tee of  the Isotopes and Radia-
t ion Div is ion of  the American l r l r :c lear Society and also a member of  the Student

Conference Commit tee and the Educat ional  Development Commit tee.

James L.  Hubbard, PsD, has been reelected secretary-treasurer of  the Southeast

Electron Microscopy Society,  a post which he has held s ince 196g.

David c.  Iu lorgan, IDD, has been elected to the Board of  Directors of  the Georgia
Industr ia l  Developers Associat ion.

At the Georgia Industr ia l  Developers Associat ion Annual-  Meet ing in December,

George I .  Whit latch,  IDD, was given an honorary l i fe membership.

Robert  L.  Zimmerman, MSD, is t reasurer of  the Health physics SocieEv.

Abou Award

For 22 years t tAbou,rr the Lwo-foot-high plaster bust of  an Arabian chief ta in,
has stood guard over EES staff  members who have suffered in the cause of research.
First  presented at the 1947 EES Christmas Party in an exchange of ten-cent gi f ts,

Abou was found to exercise protect ive powers over his ovmers. This yearrs joint
{Y' /  recipients are S. P. Lenoir ,  Jr . ,  Senior Research Engineer at  RECC, and T. F.  Jones,

Assistant to the Director.

SUBMISSION OF ARTICLES

Contr ibutors in the divis ions should submit their  art ic l -es to the ap-

propriate divis ion coordinator l isEed be1ow. Others may send their  con-

tr ibut ions via campus mai l  to Martha Ann Deadmore at the Industr ial

Development Divis ion.

Divis ion Coordinators

Chemical Sciences and Mater ials Divis ion Walter H. Burrows

Electronics Div is ion H. A. Corr iher,  Jr .

High Temperature Mater ials Divis ion Nick E. ?ouLos

Industrial Devel-opment Division Martha Ann Deadmore

Ituclear and Biological  Sciences Divis ion Geoffrey G. Eichholz

Physical  Sciences Divis ion Robert  L.  Bul lock

Rich ElecEronic Computer Center John P. McGovern
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