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COVER: 
The two screwworm flies on the 
cover of this edition of “The 
Atom” were photographed by ISD- 
7 photographer Victor Stevenson. 
T h e  flies were obtained by John 
Umbarger and John Malanify, 
both of Group A-1, from the U.S. 
Department of Agriculture’s screw- 
worm eradication project labora- 
tories in Mission, Texas. T h e  
Texas laboratories provided the 
two scientists with both native and 
laboratory-grown screwworm flies. 
Umbarger and Malanify have 
demonstrated that x-ray fluores- 
cence techniques can be used to dif- 
ferentiate between the two types, 
a factor of statistical importance 
to the USDA. For more detailed 
information, read the story which 
begins on page one. 



I nrque 

n old tcclinique shows promise 01 
rnakiiig nc'w contributions to both 
sticncc :tiid socicty. Thc  piinciplcs 
01 this too(, x-ray lluorcscciice, have 
bccn liiiown lor a t  lcast 50 years 
and aic riseel in routine inatrrials 
andyses by ihc mctallurgic a1 anel 
miriiiig inclustrics. Now, with thc 
advciii ol inoic scnsitivc x-ray dc- 
tet tion systems, scirntis~s fccl x-ray 
Iluorcstrnc e inay have many ncw 
pi x t i c  ,t1 applications. 

Sonic 01 thcsr applications, being 
invcstig,ttccl by  sciciitists at tlw LOS 
Rlainos Sc ieritific Lahoralory, arc 
in tlic hcltls 01 biology, biorncd- 
ic inc a i d  ecology. Tilc piinciplc 
invcstiptors arc John Malaiiily 
and Jolm Uinbargcr who arc nicni- 
bcrs 01 LASl,'s Nuclear Salcguards 
Group, A-1, hcadecl by Robeit 
ILrcpin. Although tlic primary 
luiic tion uJ A-1 is the devrlopmenl 
of nondestruit ivc tcchniqucs and 
instrumcntation lor assaying nu- 
clear inatci ials in  unknown mix- 
tures, XCccyin notcd that nuclcar 
safcguarcl\ tcclinology could bc 
uscd lor otlicr purposes. 

Malanify arid Clmbaiger havc so 
jar usccl x-ray iliroresccncc tech- 
niclrics 1 0  clctcct and detcrminc thc 
amounts ol clcrncnts contained in 
laboratory-grown and riativc scrcw- 

.john Um$urgc!r and John h\alcitiify lirik CI lithium Jrified silicon detector worm flies, blood, urine, tissue, 
beneath a target chamber in the Group A-1 Van dc Graaff aecelc!rator ex- and pollutanfs in water samples 
perirnenfcil areca. Screwworm flies (ire plwctmd wiihin tht? rhambtrr and irradiated and air-sampling filters. 
with protons f r c m  the uccelerator. I he cnergucs and intensities of x rays emitted The scientists liacl demonstratcd 
are charactetistit of the elemcerfs present uti tlte flies and arc measured by the the tapability of x-ray fluorcsccncc 
deteCbi'. continued on next page 
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Umbarger displays screwworm flies 
obtained from the USDA. 

X-ray fluorescence techniques em- 
ployed by Umbarger and Malanify 
confirmed the results of neutron activa- 
tion work done by John Balagna of 
CNC-11. The native screwworm fly 
contains significant amounts of bro- 
mine while the laboratory-grown fly 
contains none. 

techniques to assay uranium in 
water as a part of nuclear safe- 
guards activities, This seemed a 
good indication that the technique 
could also be used to identify and 
quantify elements in other mater- 
ials. 

They subsequently demonstrated 
that x-ray fluorescence could be 
used to show differences between 
laboratory-grown screwworm flies 
and their native counterparts. The  
results of this study were identical 
to those obtained by the neutron 
activation work of John Balagna. 
Balagna, CNC-11, determined with 
neutron activation methods that 

the native screwworm fly has more 
bromine in its system than the lab- 
oratory-grown fly. His work was a 
test to determine the feasibility of 
using neutron activation to help 
the United States Department of 
Agriculture obtain some statistics 
on the dynamics of its screwworm 
fly eradication project. 

Screwworn infestation of live- 
stock in some southwestern states 
has reached epidemic proportions. 
In  an effort to control this prob- 
lem, the USDA grows and sterilizes 
screwworm flies and then air-drops 
them in infested areas. The idea is 
that the sterile fly will not repro- 
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Malanify and Umbarger mount a di- 
rectional plutonium-238 x-ray source 
on the  lithium-drifted silicon detector. 
The source is pointed at u scrcwwortn 
fly whish is supported by ci film of 
Mylar above the  detector. 
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The detector transmits signals to a 
computer which stores the spectrum 
of elements present in the fly and 
displays it on an oscilloscope screen. 
Here, Malanify moves screen markers 
to the bromine region of the spectrum. 
The computer then determines bromine 
content. 

Malanify and Umbarger have 
expanded their x-ray fluorescence 
studies to determine other possible 
practical applications. Their pre- 
vious investigations of uranium in 
water indicated that x-ray fluores- 
cence could probably be used to 
identify and quantify pollutants in 
other materials. The scientists have 
since determined the elemental 
spectrum of pollutants in air-sam- 
pling filters provided by Group 
H-8. They have also been working 
with Group H-5 industrial hygien- 
ists to develop methods to measure 
toxic metal concentrations in body 
fluids and tissues. T o  date, the 
scientists have successfully deter- 
mined the elementary spectrum 
from human blood, tissue and urine 
samples. Another application being 
considered is the determination of 
elementary composition of artifacts 
collected by the Museum of New 
Mexico to better pinpoint the 
origin and migration of an artifact. 

Although most of the x-ray 
fluorescence work done by Malanify 
and Umbarger has been concen- 
trated on elemental composition of 
materials, the scientists are widen- 
ing their investigations to include 
other techniques for isotopic mea- 
suremen ts. 

In  collaboration with A1 Evans, 
A-1, they have used the Van de 
Graaff accelerator to assay carbon- 
12 and carbon-13 in various mater- 
ials and are interested in determin- 
ing whether the technique can be 
applied to nitrogen isotopic an- 
alysis as well. The establishment of 
carbon and nitrogen isotopic an- 
alytical techniques is aimed toward 
applications in support of the Lab- 
oratory's ICONS program. ICONS 
is the acronym for Isotopes of Car- 
bon, Oxygen, Nitrogen and Sulfur. 

Stable isotopes of these elements 
are in increasing demand for med- 
ical, biological and environmental 
research and development projects. 
The advantage of stable isotopes 
used as tracers is that sophisticated 
studies can be made without the 
hazard of radiation exposure. 

This month, Malanify and Um- 
barger are beginning a series of 
experiments using muonic x rays 
from the accelerator at NASA's 
Space Radiation Effects Laboratory 
at Newport News, Va., to do iso- 
topic studies of heavy elements 
such as plutonium, uranium, and 
of fissionable isotopes in general. 
The Virginia experiments will be 
followed by similar studies at the 
Los Alamos Meson Physics Facility 
soon after it becomes operational. 
Malanify and Umbarger are being 

assisted in the muon studies by 
Ron Augustson and Roddy Walton, 
both of A-1, and LASL consultant 
Lon Morgan from the University 
of Texas at Austin. 

Malanify and Umbarger said the 
revival of interest in x-ray fluores- 
cence techniques is world-wide. 
Many scientists at other laborator- 
ies are studying a seemingly end- 
less number of applications that 
will have significant and beneficial 
impact on both science and society. 
Some of the attractive features of 
x-ray fluorescence are that it is non- 
destructive, rapid, direct and ex- 
tremely sensitive to elements of 
interest. Analyses can be performed 
on small samples with little pre- 
paration and the necessary instru- 
mentation is compact and easily 
adapted to mobile field units. @ 
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J. Robert Oppenheimer 

f we an’  t o  have a Jnturc in which ;dl pcot~le 
arc t o  livc to!!,etiicr and to worli iogctfier in 

t l i c  same world, at peace, men must 1~ al)lc I O  riri 
tlersiantl oiic another. ‘Tliey nirist bc ;iblc to coin- 
nimicatc with cacli otlier without barr icrs, w i l l i  
out cocrciort, ant1 without fear, Wc mmt  have an 
opcii worltl and we m u s ~  have rncri with opm 
minds.” 

When J. Robert Oppcnlieirner matle Ihis st,ti r 
mcmt to a “Lilc” wrilcr he ar~iculaietl once ag,iin 
his, life-long concern for comaiunic atioii and 1x11- 

derstanding in  all ajpccts ol life. In so  doing, I I V  
~ e i  thc ttirmc lor his own rncmtxial, soon to 1,c 
est ablishcd in Los Alanios. 

T h e  1. 12 obcrt Opprnlici nwr Memorial (hni-  
mitlcc, ; in  asox tcd group of dctlicatrtl Los Al;trtios 
cil imis ,  11~1s tlwotcd tlit. List year 1 0  finding way.; 
to achievc a lasting and appropr iatc rncrnorlaal 
that will s c ~ v c  as a rernitrtler o f  Oplmilicirner’s 
eflot ts t o  Giid conmion patlis of unrlcrstanding 
hclwceii thc cwrnrriunities of the arts antl scicrrccs 
and between tliem and tlic world ;it large. 

I he first part of  the incmorial, a srrics or am 
nrial 1cctiirc.s Iiy cvriiiicrir hpcdiers i r i  ii widc raiigc 
01 iic1d9, bc.g.iri last moiicli wit11 a djsciissioii, hy 
lomier Am1~;tr;sador George Kerin;~n, 01 the cn- 
viuonrnental predic ament lacing the Ilrtitcrl States. 
the  second part is still in ttrc plmniny; stages 

I<y meant, of  an iritcrniitional coinpct ition, the 

r 7  

r 7  

cornmit tee will acquii-e a sciilpturc to be placed 
in a nicinorial park, probably at thc site of the old 
Central School, wc5t o f  Friller Lotlgc. 

‘I’hc desired purpose is to dedicatc an object 
of higli cultural mcrit to tlic mcrnory of J. Robert 
Oppcnlieirnei and to platc i t  in a locatjon that 
had great personal significant e to him. It i.; lioped 
t11a1 the sculpture and thc continuing lectures 
will togc.tlicr provide a rallying point ior x i  ini- 
provcd trnc1cist;inding oE the I‘rctors that sonic- 
times t r  oublc the r-clatio nsh ip betwecn the scien- 
tist ;I tic1 the rim-scient ist . 

J u s t  how h i s  g o d  will talie skiape is still to bc 
workcd out b y  tlic cornmittcc lxforc the compcti- 
tion can bc launclicd. Opinions about what kind 
ol scrrlpturc will best express thc aims of the rnc- 
moria1 arc as  viii icd as tlic cornniittcc mcrn1)cr- 
diip, ranging from the traditional-a h u t  or 
rc~msentat ivc statue- to abstract intcrpretations 
o f  Oppenlic imer’s widc-I-anging int crests antl vi  
sion. 

‘The job of compiling tlicsc ideas and establish- 
ing ;t conselisus will fall to memhers of the corn- 
pctit ion jury, tlircc of whom have already been 
sclec ccd. Onc, Architect Wallace IIarrison, is an  
Olqxnlicimer family friend antl designer of t l ~ c  
llnited Nations buildiiig in Ncw York. Tlic others 
arc iwo of New Mexico’, most renowned artists: 

continued on next puge 
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Painter Georgia O’Keeffe of Abiquiu and Archi- 
tect Alexander Girard of Santa Fe. 

Meanwhile, the committee’s plea for funds has 
brought encouraging response from individuals, 
but the largest portion of the money probably will 
have to come from some type of grant. T h e  orig- 
inal goal of $100,000 is still tentative and subject 
to change once the specific desires of the commit- 
tee have been firmed up. Robert Davis of New 
Yorli, former editor of “Physics Today” and one- 
time member of the Los Alamos project, is work- 
ing with the committee as fund drive chairman. 

Acquisition of a park site seems a reasonably 
sure thing, according to Harold Argo, P-4, chair- 
man of the committee. T h e  county has been nego- 
tiating with the Los Alamos school system for a 
land trade in which the county would acquire the 
Central School site in exchange for land of equal 
value elsewhere. T h e  land would continue to be 
owned by the county but dedicated as a memorial 
park. 

T h e  idea for the memorial originated with 
John Brolley, P-DOR. H e  attended an anniver- 
sary celebration of Enrico Fermi’s first chain re- 
action at the University of Chicago at which a 
Henry Moore sculpture to nuclear energy was 
dedicated. Brolley originally envisioned a memo- 

Harold Argo, chairman of the Oppen- 
heimer Memorial Committee, and 
John Brolley, who originated the idea 
of a memorial, look over the site of 
the old Central School. 

Right, what the ”object of high cul- 
tural merit” to be dedicated to Op- 
penheimer will be is debated at a 
meeting of the Memorial Committee. 
Members shown in the photograph 
are Edmund Storms, Perc King, 
Nicholas Metropolis, Charles Critch- 
field, Nerses Krikorian, Argo and Nor- 
ris Bradbury. 

rial to all the great scientists who had worked at 
Los Alamos and he took his proposal to the Los 
Alamos Arts Council. 

Enthusiastic about the idea, the Arts Council 
delegated Brolley to investigate various means for 
establishing the memorial, the scope of which was 
eventually limited to honoring Oppenheimer. 

Brolley inquired around the world about cast- 
ing costs and made preliminary cost estimates for 
the project. Help from the artistic viewpoint came 
from Robert Ewing and Carlos Nagel of the Mu- 
seum of New Mexico who volunteered museum 
facilities for judging and display of the entries. 

Former Oppenheimer associates John Manley 
and Perc King, both research advisors at LASL, 
compiled a list of possible sponsors, all of whom 
agreed to endorse the memorial when they were 
contacted by Darol Froman, former LASL associ- 
ate director. T h e  sponsors, most of them scientists 
and all of them former associates of Oppenheimer’s 
in science and government, include Harold Ag- 
new, LASL director: Robert Bacher, provost, 
California Institute of Technology; Hans Bethe, 
Nobel Laureate of Cornell; Austin Betts, former 
director of the AEC’s Division of Military Appli- 
cation: Norris Bradbury, former LASL director; 
Edward Creutz, assistant director of research, Na- 
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No longer associated with the Arts Council, the 
committee has been organbcd iiidepcr~dently as 
a noit-profi1 corporat ion wi th  Argo as chairman. 
Mcmbci s, in addition tc) Urolley, Frornan and 
King, include Mrs. llcverly Rgnew; Bradbury; 
Charlc~s Critchficld, T-9 group leader; Donald 
Harris, T - 2  group leader; Mrs. Gloria Haus- 
ner, Fiist National Rank of Santa Fe; Nerses 
Kuikorian, CMB 3; Nicholas Metropolis, C-clivi- 
sion itclvi~c>l-; Chairn Ricliman, 11-0 group leader; 
Gcorgc Slicplierd, 11-4; Eclmund Storms, CMB-3; 
Gcroltl ‘Tcnncy, I ,ASL consultant; and Mrs. Judy  
Yoring. I~,wiiig and Nagcl represenl tlic Mrxscum 
ol Ncw Mcxic-o on thc conimittec. 

Whrn Oppciiheimer died in Fcbruar y of 1967, 
13mdbiiry, who wits iheri l ,ASI,  director, corn- 
ineritetl: “Ilir, stamp upon tlic cliaracier 01 I,os 
Alaiiios was prolouncl and permanenl; his impres- 
sion upon iliosc who knew him was no lebs so.’’ 

Wi~li  gcnci 011s Iinmcial support, wit 11 a success- 
f ul comtnunimi ion ot idcas between the arts, thc 
wirnccs and I hc ( ommunit y, t hc memorial corn- 
mitlcc liopcs to d i i c v c  a rrieniorial that will ieavc 
rhr s;iriir liinrl ol imprcssion on all who sce it-a 
rricmoi ial oifcriiig a prof ountl and pcrriianciit rc- 
rninder ol ‘1 remarkablc man. 4% 
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Bernie Gilbert and Eugene Harkle- 
road use an optical comparator to 
determine the location of the inter- 
section of two angles. The angles ap- 
pear as a shadow on the circular 
screen. 

The Inspectors 
T h i s  page is 4.8-thousandths-of- 
an-inch thick. I t  was measured by 
HannibaI Fraga, SD-4 group leader, 
with a simple, but precise, hand- 
held micrometer. 

The micrometer is only one of 
many instruments-although not 
thc most exacting-used by Fraga 
and his 20-member group for mak- 
ing fine measurements. Group SD-4 
is the Shop department’s Inspection 
group at the Los Alamos Scientific 
Laboratory. Equipped with latest 
precision tools and measuring in- 
struments, group members can in- 
spect apparatus and tools to 10- 
millionths of an inch and calibrate 
gauges to within one-millionth of 
an inch. 

“We provide a service to the Lab- 
oratory,” Fraga said. “We assist with 
gauging problems, we do dynamic 
balancing, we measure straightness 
and hardness, we check materials 
for fine cracks and flaws, we do leak 
testing, and we make many different 
types ol dimensional measurements 
for such things as roundness and 
conccn tricity. 

“Our personnel are selccted from 
experienced machinists in the Shop 
department. The  mechanical apti- 
tude and manual dexterity they de- 
velop through years of working 
with machinery makes them bcst 
suited for the job of an inspector. 
Some of our tools are only refine- 
ments of the tools they used as 
machinists, but others, such as opti- 
cal flats, comparators and micro- 
scopes, they’ve never used before, 
and they have to be trained to use 
them properly.” 

Of the 20 members of SD-4, 17 
arc permanent employees and three 
are apprentice machinists tempor- 
arily assigned. Apprentice machin- 
ists are assigned to the Inspection 
group and other groups of the Shop 
department for short periods of 
time. “It gives them an appreciation 

for the geometry ol parts and for 
good work,” Fraga said. 

“Ninety per cent of the work we 
do,” the group leader noted, “re- 
quires inspection to within thou- 
sandths of an inch. The remainder 
is in the millionth-of-an-inch range 
and generally not closer than 10 
millionths.” 

Accurate measurements to within 
millionths of an inch are affected by 
too many variables for it to be done 
in normal laboratory facilities. Ser- 
ious errurs can be caused by slight 
contraction or expansion of both 
instruments and the parts to be in- 
spected due to fluctuating room 
temperatures. Measurements can 
also be influenced by a man’s body 
heat, his breath or by dust particles 
only a few millionths of an inch in 
diameter. Because of these vari- 
ables, such fine measurements are 
made in the “Modulab,” a custom- 
built room where the atmosphere is 
care Eu Ily cdn trolled. 

“The Modulab,” Fraga said, “is 
maintained at  68 degrees Fahren- 
heit, plus or minus a quarter of a 
degree, and the air is changed 20 
times an hour. Dust particles down 
to 10-millionths of an inch are fil- 
tered out of the incoming air.” 

T o  avoid any errors, due to con- 
traction, parts are allowed to reach 
ambient temperature in the Modu- 
lab belore they are inspected. 

Most parts reach ambient temper- 
ature within 24 hours, although 
more massive components take 
longer. Fraga noted that a coordin- 
ate measuring machine, moved into 
the room more than a month ago, 
is still one degree above room tem- 
perature. 

The Modulab became opera- 
tional about a year ago. Although 
used regularly, a major portion of 
the Inspection group’s work is 
done in normal laboratory facilities. 

continued on page 10 
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[nside the Moddab, SD-4 Grot~p Lcader tiannilbal Fragu discusses a work order with inspectors Albert TiltSy and bee 
Bridges. In right fcweground is B ctmrdinaitr! rnoasuring muchine, moved into the Modulab moro than a month ago, whose 
~ m r t s  are still one degree abovo room temperature. 
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A recent and typical job done by 
group members is the inspection of 
a square component consisting of 
several welded parts. On each of 
two sides of the component is a 
large hole, rimmed by a smooth 
sealing surlace. This surface is sur- 
rounded by a series of 12 smaller 
holes and, in addition, there are 
similar-sized holes at each of the 
component’s corners. 

Inspection requirements w e r e 
that the welds be airtight, that hole 
locations be accurate to within five- 
thousandths of an inch, and that 
the rims of the two large holes in 
the component allow a good sealing 
surface. 

The inspectors plugged the holes 

left, Allan Spooner traces welded joints 
on a component with a jet of helium 
gas to determine whether the welds are 
airtight. Gauge at right indicates 
whether any of the helium gas enters 
the component through the welded 
joints. 

Above, Fraga observes Paul Valdez 
measure the smoothness of the sealing 
surface with a horizontal profilometer. 

After the component was leak tested, 
hole locations were measured on a 
coordinate measuring machine by 
Harkleroad. 

in the component and mounted it 
on a leak detector, a machine 
equipped with a vacuum pump and 
helium-sensitive detector. In  a leak 
test, a vacuum is created within a 
component and an inspector traces 
the welded joints with a jet of 
helium gas while watching the de- 
tector gauge which indicates how 
much, if any, gas is sucked into the 
vacuum through the welded joints. 

After the component was leak 
tested, hole locations on two of its 
surfaces were measured with a co- 
ordinate measuring machine. This 
is an instrument capable of measur- 
ing the location of points on a sur- 
face in relation to a reference point 
to .5 thousandths of an inch. After 

establishing the reference point (in 
this case, the center of the large 
hole in either of the two surfaces) 
the machine’s vertical pointer is 
moved from point to point (hole to 
hole) and its coordinates with rela- 
tion to the reference point are in- 
dicated on a digital printer. 

T o  measure the smoothness of 
the sealing surface a horizontal pro- 
filometer was used. This machine 
measures the roughness of a surface 
in millionths of an inch. Surface 
variations are recorded on a gauge 
electronically linked to a sensitive 
diamond-tipped needle detector 
which moves across the contours of 
the machined surface. 

Another recent job completed by 
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irrs'lde and outside rudii of mine hemispheres were incusured with sweep gauges. 
Muking the muusuvements tire Jim Clayton, Eugene Roach and Jim Snyder. 

Ralph McFarlaiitl arid Clayton files- 

!;we the wall tliickriess of t'i hcmis- 
phere. The coinperrent is positioned 
O V C ! ~  a steel btill which rolls agoinst 
ihe inside wall. 'The dial indicator on 
jhe outside wall indicates deviations 
from specifier! thickness. 

Peler Kleczka mtrtches a cast against 
the component pari  which served us 01 

mold. From tlic east, SD-4 inrpeekws 
~ould  uccuraiely measure the origIt3 
cind length of angle of a surface! de- 
viation inside the cylinder. 

rnc:m I ~ r s  of X>-4 rcqrriretli the 1nc;i- 
stircnierit. o l  llic insiclc arid outside 
radii, and wall thickncss 01 '  somc: 
hcaiisplicrcs. '3 'hc radii wcrc mca- 
srirc~l with swccp garxgcs, instru- 
mc:nts con:tistirig of 1iall-mooi1- 
sli;rpcd bars whic:li swivcl, or swccp, 
hroiitlside ovw t hc rounrlcil suriacx 
ol ii par1 ririilcrgoing inspwtion. On 
;i stun rnoritii.ctL 1.0 the bars arc dial 
inc1ic;itors which mcasurc dcvia- 
lions from triw radius. 

'Yo mcawrc .wall thkkncss, each 
01 tht: hcixrisplicrcs was 1)ositioncd 
over a stcel I d l .  As t.hc ball rollctl 
;-qyiinst the iiisidc radins of a hemis- 
phcrc, a dial indicator on tlic out- 
:;id c radiu!: mcasurccl r l  cv i ations 
J'rom. specificd thickncss. 

According LO Fi:iga, r io t  all Inca- 
srmxIieiit~, can Xtc macle diicctly 
Iroiii a pare. llolc paramclcrs, for  
cx;miple, rnu\t oftcn hc iricasurcd 
lroiii imprcshis .  "Wc had ;I job 
rccently whcr c we wcrc rcquired to 
nicci\ur c wmc threid prarnc'rcrs on 
;I part, 'rhc part wcighcd 9,000 
pounds and was too big to bring in 
herc, SO wc took our mcawrcxncrits 
Lioi~i itri imprcssion we mad(. with 
wine investment Lasting matcrial. 

"We irispc' t itcnis rriachincd in  
llic various SI) shops and by oncside 
vendors, ;tnd we providc a scrvitc 
Lor othrr LRSI, personnel. ' 1 ' 1 ~  
gioup ordering a pi11 mu5t request 
a n  inspection arid let u\ know the 
dcgrec o i  inspection they want." @ 
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Photo Shorts by Bill Jack Rodgers and Bill Regan 

Unclassified paperwork discarded by LASL personnel during the recent Lab- 
oratory-wide clean-out campaign is loaded on a truck at  the Records Manage- 
ment Center. The paper is being collected by the Albuquerque Paper Stock 
Company for recycling. 

William Pickering, director of the Jet Propulsion Laboratory, California In- 
stitute of Technology, shows LASL's Raemer Schreiber, technical associate 
director, and Duncan MacDougall, assistant director for weapons, photographs 
taken of the planet Mars by Mariner spacecraft. Pickering talked at  a LASL 
colloquium on "The Mariner Program." Below right, John Flaherty, assistant 
manager of the AEC's Energy Development Programs, observes a subterrene- 
bored hole. Kneeling i s  John Rowley, N-7 group leader, who heads the sub- 
terrene project at LASL. 

About two miles northeast of Fenton 
Lake, an oil-drilling rig is sinking a 
3,000-foot hole. The hole, on Forest 
Service land two to three miles outside 
the Jemez Caldera, will be used by 
Los Alamos scientists for preliminary 
studies, to support their proposal to 
investigate the feasibility of geotherm- 
a l  energy power plants. The scientists 
believe it may be possible to extract 
heat from dry, but hot regioix of the 
earth, and convert it to electricity. 

12 



Britkh Broadcasting Company Narrator Alistaiir Cookc sttrnds in front of one OF 
LAMPF's Cock roft-Wsltcsn injectors waititig for. his CLIC. Members of the BBC 
spent three day:, filming iH lo!v Alamos for II segmtmt which will be used in 
one of a series of I3 hour-long pvogratns mi American history. 

Right, Emory Kristot, :,taf+ phoiographer for "National Geographic" magazine, 
spent sevcral days in los Alarnofi pliotographitig resixwcli areas. The photo- 
graphs are for a special article oni "The Energy Crisis," planned for Edovcmber. 

I3ruee Stewart, .&='IO, climbs aboard u rubber raft in the Sandia Laboratories 
r,wimruiing pool. Tho exercise was a parf of survival truining taken by several 
LASL personnel who makc up the We-135 "flying laboratory" scientific crew 
t h i n g  high uiltitude studies. To Stewart's right is Don Westervelt, 5-14 group 
leader. 
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The Stanley Steamers 

The Stanley Steamers-Stan Marsh, 
Joe Fritz, Max Fowler and Jerry Mor- 
gan. 

Five years ago Jerry Morgan be- 
came the newest member of a car 
pool. He and its other members- 
Stan Marsh, Max Fowler and Joe 
Fritz-had a lot in common. All 
four lived in the northern part of 
Los Alamos; all were physicists, and 
all worked for Group GMX-6 at 
Ancho Canyon, one of the Los Ala- 
mos Scientific Laboratory’s outlying 
sites, As it turned out, all four men 
also enjoyed music and it was often 
a topic of conversation. 

About six months went by when 
one of the members suggested it 
might be fun to sing together. A 
canvass showed that the foursome 
was made up of a first tenor-Marsh; 
a second, or lead, tenor-Morgan; a 
bari tone-Fritz; and a bass-Fowler. 
They bought some sheet music and 
borrowed the use of a piano. Fritz 
sat down at the keyboard and 
plinked out the voice parts for each 

of the men, and then they sang to- 
gether. 

They’re still singing together. 
They formed a barbershop quartet 
known as the Stanley Steamers, a 
name suggested by Fowler. Since 
then the singing physicists have per- 
formed during GMX-6 group par- 
ties and other informal get-togeth- 
ers, and they have made 24 formal 
appearances at such things as church 
socials, dance intermissions, parties, 
the Los Alamos Concert Association 
Festival, political dinners, service 
club banquets, and even a 50th wed- 
ding anniversary. 

Their bookings could be more 
numerous, but to the members of 
the quartet, singing is a hobby. 
They accept invitations to sing 
when it’s convenient for all of them 
and they limit their appearances so 
as not to interfere with their family 
lives or work. 
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datc of the rnonth by four-the 
numbcr ol persons in the car pool. 
11 thc date isn’t cvenly divisible by 
lour, tlie rcmaindcr will be one, 
two or thice and thc inernbcr with 
this numbcr docs the driving. If thc 
chtc is divi~iblc by tour, Marsh 
(11 ivcs. 

“It’s intcrcsting to w;itcli the rc-  
action5 01 people whcn wc’rc sing- 
irig 011 tho way to and from work,” 
Mai sh said. “Some peoplr roll down 
their car  windows to find out  whcrc 
thc mu&- is coming from. Other 
1)cople give u s  strange looks and roll 
tlirir windows up. Most members 01 
the l’rotcctivc $orcc who know us 
don’t 11iinli therc is ariytliiiig 
str;tngc allout 115 singing wlicri we 
stop at  tlic guard station For thcni 
to chcrk our I)adgcs. Wc cvcn do an 
occasional rcqucst for thcm. On( c 
in  i? while though, therc’ll be a ncw 
guaid aiid he’ll give us mine fumy 
look\ unt i l  lic knows who we iirc 
;tiid what wc’rc doing.” 

‘I’hc group siiigc unaccornpanicd 
m t l  normnlly it pitch pipe is usccl to 
cstnl)lidi (lie starting pitch. They 
don’t Jw;iys havc oric with thcm 
diiring t l ic practice sessions on ihc 
ro;itl to and Iiom work, lint tlicn, 
ihcy don’t r d l y  need one. ‘l’hcy 
have c o m p r  cd 1 hc  pitch or their 
car horii5 with ii pitcli pipe and h e y  
kitow tlic riotc ciich one sounds. Onc 
Iioin may sound a “C” and another 
A I  “A,” buf lrom this thcy ran rcach 
the star ling pi tch For a numbcr. 

Asitlc from tlic 15- to 20-minutc 
scs4oiis on thc 15-mile stretch to 
,ind liotri Anclio Canyon Site, tllc 
oiily otlicr time? thc group practices 
is diiiiiig noon hours wlicn thcy arc 
preparing lor a pcriormance. 
“ M k n  wc liiive a noon-hour ses- 
sion,” Moigan said, “we just iind a 
room a t  tlir sitc that isn’t bcirig 
riscd, ClOsC thc door and sing.” 

During their on-thc-road practice 
scssion5, tlie SI anlcy Steamers havc 
woikcd up a iepcrtoirc oi about 40 
songs, 20 o f  which arc used rcgul- 
arly at m o r t  evcnts. Wagcs? “Coolr- 
ics ;ind pncli ,” said Morgan, 
I ‘ .  . . <L meal or whatcver refresh- 
ments iir(3 being served,” said 
Marsh. 4% 



MT/ST, 
By Charles Mitchell 

Because reporting results of re- 
search, making proposals to various 
agencies, and printing directories, 
manuals, and listings are so im- 
portant to the Los Alamos Scien- 
tific Laboratory, the Reports sec- 
tion of Group ISD-6 has “gone 
modern.” Modernization in ISD-6’s 
case involves the use of two new 
systems to produce high-quality 
minted matter. 

MT/SC, 
and MUX 

According to Charles Mitchell, 
who heads the Reports section, un- 
til a couple of years ago, all docu- 
ments were typed on standard of- 
fice typewriters. While work done 
this way was generally acceptable, 
it was decided that some new 
equipment by IBM, called the 
Magnetic Tape Selectric Typewrit- 
cr (MT/ST) and the Magnetic 
Tape Selectric Composer (MT/SC) 
would offer four features not avail- 
able with standard typewriters. 
This new equipment produces 
printed pages that look as good as 
the pages in books. Because of the 
way the machines arrange the type 
on the page, the copy produced is 
more “readable” and, in a long 
documcnt, paper is saved. The fact 
that the MT/ST-MT/SC records 
everything on magnetic tape allows 
simple correction and updating of 
items that change regularly. 

The MT/ST-MT/SC equip- 
ment is really quite simple in con- 
cept. In  essence, the MT/ST 
creates magnetic tapes which, in 
turn, tell the MT/SC how to type 
the document, which it  does es- 
sentially automatically. One of the 
four, half-time operators of this 
equipment types the document, 
and as she types, the document is 
recorded on a magnetic tape, 

The format, or how the final re- 
port is to look, is also recorded on 
the tape so that the MT/SC, which 
is controlled by the tape, will type 
out the final report correctly. If 
an error, such as a mispelled word 
is found, the operator can search 

In the ISD-6 composing room, La- 
Vaughn Lundgaard, foreground, and 
Phyllis Holland operate the MT/ST 
and MTlSC equipment. 
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throitgli tlic tape very easily a r i d  
t h m g c  h i  nrw word. Entirr sen- 
tcnccs arid piragraphs do not have 
to be rctypcd as they would on it 

standard tyl)ixwritcr. 
When a pcifcct tapc h, been 

cre,rtcd by the operator, tlic M’13/ 
SC takes ovcr. ‘ I  his ulidliri(* 

cluc cd and typcs the final doru. 
men1 . 

Instructions the operator has 
put on the rape tell ihc M l  /SC 
whrn  and how IO do many s p ~ i d l  
opcrittions, w c h  its stop to  allow 
bold or italic lrrtcrs to bo iirscircd. 
Th(> programiniiig ot thc M‘I /SC 
cven  Icts it “ask” the o[mator 
whr.rc words arc to bc hypI~eti,i~crI 
at the crid of ct printctl line. These 
Icatuies allow [SO-G to plodrice 
priiitcd docunicnts with ,111 ol the 
lcai 111 cs, such ;IS many type styles, 
found in ‘“lh Atom.” 

‘1 lie 1,aboratory produces ;i num- 
ber of “listings” that arc updatccl 
pci iotlically. A good cxaaiplr is (lie 
“1)ircctory of Division L,ixlcrs, 
Group Ixadcr:o, and Sccreiarics.” 
T h i s  dirccroi y has thc Ixiildiiig 
Iiumbcr, room n u n  I her, and I clr- 
photic n umber Tor ;ill idministra- 
tors; and tlicii 8,ccrel ariec. Nntur 211- 
ly, with thc lormation ol‘ ncw divi- 
\ions and  groups, and with people 
,mtl their tclcplmitc uumhc i 5 con- 
stantly changing, this list mus t  bc 
I cdonc~, nsually twice a year. P u t -  
ting tlic whole listing on M r/s’T 
inagtictir tapr maltcs this updating 
qrrite simple, siricc only thohe cn- 
i r k s  affected tuwl to be c1iaiig;cd. 
‘I his imcitiiq (hat  a job that woiiltl 
take two day:, to do on it11 oKicc 
typewriter, siricc thc ciitirr listing 
would liavc l o  he rctypcd, t a r i  bc 
tlonc in orie (lay and bc more iit- 
( r x  tivc ant1 cnsily u5cd brcausci o f  
t tic Ikxibility 111 typc stylco aiitl 
syrnrrirtry of layout. 

Group ISL9-(i is iiow looking into 
arca:, in whirli ihc M’l‘/S(I ian  br 
iicd into a ( I-division compitcr. 
One of these arcs< is Lhe prorlrrction 
of lcgiblc r o m p t c r  printouts. ‘ 1  ‘hc 
“normal” uxripiricr printoii(, gcii- 
cra t r d  by  i he hi$i-spced prini c1-5 
in t lie C:critral (2omputiiig Vacility 
(CCF), is 1101 of high quality. ’I hc 

“ t ~ i i d ~ ”  t l l ~  t a ] ~  the M T / S  I’ 11r0- 

Charles Mitch e II, composing section 
leader, operates the MUX terminal. Icttcrs are, for piinting purj~oses, 

cad in reports t h r y  ale 

Woiking with Stan Lyon of (2-4, 
C!$II-[i tlcviwtl it mctllotl loi 121 OCIUL- 
iiig $II( I1 printouls on t h e  n/rT/SC. 
Lyon tlevclopd a progr a117 which 
allo.ccr~ the mini-taps in the CCF to 
hc tiariscrihctl onto M T / K  t a p .  
’ 1 lir (ode Lyori devclopctl allows 

iiri coiitiol todes to bc wriltcn 

lormat5 ciln bv cliangctl easily. 
Aiitlior5 who 1iavc in usc computer 
grricriitcd iiilorimation in thc rorm 
01 priiitouts ;ire now bcing idviscd 
ol this servirc ilrltI are itble to pro- 
t1irc.e rnoic rcatlablr repori s. 

While working on thc roniputcr 
pi iiitoiit problcrn w i h  Idyon, ISD-R 
s t a r id  givinp, serioir 
i o  the itlcit 01 cditii 
in2 rrports irsing thc CUCX600 

continued an next puge 

oficsrt  vrry diilictxlr to  read. 

011 tlic titl)c!i 50 i h t  LypC styles atld 



Carol Banks and Mitchell study layout sheets for report being prepared by the 
ISD-6 composing section. 

computer in the CCF. MUX (Mul- 
tiple User experiment) had been 
brought on line and its program- 
ming allowed text editing. Basical- 
ly, MUX is a computer system that 
can be used simultaneously by a 
number of people from remote 
locations. 

If ISD-6, with the help of C- 
and E-divisions, can work out the 
“bugs,” a system can be created 
which will enable a number of 
users, at remote locations, to use 
MUX for the preparation of re- 
ports. While MUX is not perfect 
for ISD-6’s intended use, this group 
now has the hardware and software 
to start investigating using com- 
puters for the editing and prepara- 
tion of reports through the CDC- 
6600 computer. 

When this system is perfected, an 
author will have his report typed 
on a “terminal” in his area. This 
terminal resembles a typewriter and 
is used to “talk” to the CDC-6600 
computer. His report will be re- 
corded by the CDC-6600 and given 
a “file” name. ISD-6 will be notified 
of this file name so that the 
author’s report can be “called up“ 
at the ISD-6 terminal, where i t  will 
be typed automatically. Since MUX 
has an editing capability, that is 
the system allows changes in the 
files, the ISD-6 editors can use their 
terminal to edit the report. ISD-6 
will then give the author the new 
file name assigned so that he can 
“call up” the report to review the 
editing. After the author’s ap- 
proval, the report will be processed 
through a language conversion 
code, composer instruction will be 
added, and the computer will be 
asked to write the report onto 
MT/SC casettes on a tape writer 
in ISD-6. These tapes can then be 
run on the MTISC to obtain a 
final typed copy. 

In short, a report will have to 
be typed only once-the rough 
draft-and the physical difficulties 
in handling and transmitting var- 
ious copies back and forth between 
ISD-6 and the author will be 
avoided. Information storage, re- 
trieval, and record keeping will be 
much easier. 4k 
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I,. $rank Son, tornicrly cmployctl  in (;roup 
G NIX-.?, dictl rc( critly in Gialiarn, ‘I’c.x;is. Son re- 
tirccl in 1968 ,iftcr 18 years wrvicc a~ tlic L,abora 
tory. l l c  is sixrvivccl by  his wile, 11a7cl, it fornier 
cmphycc in (;rouli ISD 7. 

Cclroltl Teriney, Laborittory consulrant on non- 
rlest ructive I w i n g  and eval uaiion, organized, 
chair maned and gave the kcynote addrcss at  the 
Symposium on Quality Assurance arid Reliability 
in 151irnos Aires, Agent ina, liist month. Tenncy’s 
adtlrcss was on “‘I%e Fmnornic and Industrial 
Role of Quality Rssurancc and Kelial>ility.” 

‘I’he symposium was held in conjunction with 
thc 17,xliibition of ITS Made Quality and Kelia- 
l d t y  I‘quipment . IL  wits the inaugural cvcnt of 
tlic First [J.S. Regional ‘Trade Ikvclopment Cen- 
tcr e o  be established in Soutli America. 

4% 
Eci o ]1Ialtkila, CMIi-l, h a s  Ixcn elected presi- 

tleiit of the NCW Mexico Institute o f  Chemists, 
sucwtditig Charlles Hollcy, CNC-2 group leader. 

John Wml, CMU-5, was namcd president- 
elect; lkwicl I%owcrsox, CMB-I I ,  secrctary; and 
TIIO~I~IS Sanderraw, C M U  13, trcasurer. 

(; 01 111 c i 1 rn c m b e rs i nc lu de Darleane HoUnan, 
C:NC 1 1 ,  Karl Bergstrcsscser who recently retired 
f rorri [;roiip CM11 I ,  and llolley. 

‘1 hc, New Mexico Institute of Chcmists is coin- 
Iiosccl of pro1 cssional cheniists and chemical engi- 
neers in New Mcxiro and Wcst ‘Texas. It is af- 
liIiatc-tl with the Ameriran Institute of Chemists. 

4k 
‘llic Atomic Energy Commission’s Divi4on of 

Rcscar (11 will provide funds to hclp scientists 
parlicipatc in cxpcrimcnls that have bccn ap- 
provccl for bciiln tinrc at the 1,os Alamos Mcson 
I’liysics 1;acility. 

‘I-fiis financial hrrpport, to  be aclmiiiistcrcd by 
I l i e  Assoc iatcd Wcstcrn Univcrsities is in the form 
oC sril)sist ence and travel while scientists are ac- 
tively partiripating in ail cxperinient or it5 prc- 
parat ion. 

‘I’he annorinccmcnt was made by G. Victor 
[leaid, executive dircctor o f  the RWU. Further 
inlorinat ion and application forms can be ob- 
i aincd h o m  t lie Associaml Wcstcrn Univcrsities 
oili( (’5, 1.M k i s t  South Tcrnple, Salt Lake City, 
I Jtali. 

4% 
Morc than 11,000 pcrsons from throughout the 

I Jnitctl Si;ites aiicl rrom some lorcign countries 
visi t d  t hc 15raclbrn-y Scicncc IIall during t he first 
l ow iiioiitlis o f  this year. T h c  record month dur- 
ing tliis period was March when more than 4,000 
visit at ions were rccortlcd. 
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Eight Laboratory employees were 
killed May 19 when a Ross Aviation 
Queenaire crashed and burned 
shortly after takeoff at the Albu- 
querque International Airport. 
The pilot was also killed in the 
accident which is being investi- 
gated by the Federal Aviation Ad- 
ministration. 

Dead are Wright Langham, as- 
sociate division leader for biomed- 
ical research, H-DO; Eugene Teat- 
um, TD-4; Richard Neithammer, 
W-I; Don Larson, J-8; Bruce Bean, 
J-8; William Frye, J-8; Johnnie 
GaIlegos, 5-14; John Gill, N-3; and 

Langham, a LASL employee since 
1944, was a pioneer in the field of 
the toxicology of plutonium. Start- 
ing as a chemist in the early days 
of the Manhattan District, he was 
with one of the many small groups 
working on the chemistry of plu- 
tonium when the world's supply of 
this nuclide consisted of only a 
few milligrams. He was a senior 
member of the team sent to Palo- 
marcs, Spain, in 1966 to investigate 
that accident. Again, in 1968, he 
was sent to Greenland to assist with 
work in connection with that in- 
cident. He was also a mcmbcr of 
several advisory committees con- 
nected with this country's space 
program. He was 60. 

Gill, 43, had been employed at 
LASL since 1966. He was an elec- 
trical engineer. 

Teatum was a staff member who 
was hired by the Laboratory in 
1966. He was 37. 

Larson, a technician in J-8, had 
been empIoyed by the Laboratory 
since 1949. He was 46. 

Bean, 28, had been a LASL em- 
ployee since January 1 of this year. 
He was an engineer. 

Gallegos, hired by LASL in 
1956, was a senior electronics tech- 
nician. Hc was 41. 

Niethammer, 39, was an engineer 
in W-1. He had been a LASL staff 
member since 1968. He had also 
been a Laboratory employee from 
1958 to 1967. 

Frye, an electronics engineer, 
was 40 and had been a Laboratory 
employee since 1966. 

Eight 

Scientists Richard Zettel, pilot. 

Die in 

Plane Crash 

@ 

Wright Langham Johnnie Galleg- 

Bruce Bean Richard Niethammer 

William Frye John Gill 

Don Larsan Eugene Teatum 
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Otlic'r retiring employees include veterans Jose 
Valdc~/, F,-DO; 'Thelma Tliomis, N-2; M a h  An- 
tlcrson, 1 T - 2 ;  and I'rlwin Ihot t s ,  ENG-2. 

V;ildc/, who came to L.os hlarnos in 1944 as a 
nicrnbcr 01 tlic 1J.S. Corps oC Engineers, and his 
wil'c, Stella, will continue to livc in Los Rlanios. 

Mrs .  'Tlionms, an  emIdoyce for 22 years, will 
~ o n ~ i i i u c  to live in Los Alamos. 

Mrs. ilndcrsoii, a LASl, cmploycc for 20 ycars, 
;md licw liusband, (hrroll,  will livc in Santa lie. 

I h o t t s ,  and his wile, Virginia, will move to 
1)cnvc.r. I<noi ts 1 
'20 yc'n-9. 

been employed at 1,ASL for 

Ro1)crt Swain, CNC-1 1, who has served at the 
I ,a l )oiator  y lor scvcn ycars, and his wifc, Marjory 
F'llcn, will livc in Jcmcz Springs. 

I'oy Gipqori, ;I riiernhcr 01 CRITI3-AS siiicc 1066, 
and liis wiic, Mac, will move to Abilenc, 'lcxas. 

c 

Conference ori Quantitative Floiure!;- 
ccnce Technique:, as Applied in Cell 
Biology, Scattle, Wash., March 27- 
31: 

"Thc Cell Scrising and Ancilysis 
I'rogram a i  Los Alamos" by M. A. 
VariDilla, tl-4 (invtied) 

Seminar, Colurrtbia University, New 
York, N. Y., April 3: 

"Anotnalous Microwwe Absorp- 
tion Near ihc Plasma Frequeiicy" 
IJY I I. Dreicer, 1'- 13 
Now York Academy of Sciences 
Conference or1 the Chemiccxl and 
Physical Behavior of Porphyrin Coni- 
pounds and P\elatod Structures, New 
Yatk, N. Y., April 3-6: 

"Ccrrbon-13 Nuclear Magndic 
Resonance Spciroscopy of 1 et 
rapyrroles" by N. A. Matwiyoff, 
CNC-4, and D. I-. Burnham, lJtalt 
Stale Univcrsity, Logan 

American Crystallographic Associa 
tiatr Meeting, Albuyuerquc, N. M., 
April 4-7: 

"The Crystal Structure and Elec- 
iron Distribuiion of 1, 1'-Azobiscar- 
bcltnide and Acetylene Dicarboxylic 
Acid" by D. T. Cromcr arid A. C. 
Ltirson, boih CMB-5 

"The Crystol twnd Molecular Struc- 
ture of di,+--.( I'yricline Oxide)-bis 
(Dicl-ilorodimol hyl !;ulfoxiclecopper 
1.111)'' by K. J. Williams, Midwestern 
Univt::rsity, Wichita Falls, Texas, 
and A. C. l.cirson, CMB-5 

Syrnrrssiuni on Plasma Waves, In- 
stabilities and Interactions, Word- 
lorpa, Norway, April 5-12: 

"Para mo tric I nsta bi I ity (3 nd 0 b- 
scwation of Ariomulous Microwave 
Absorption Near  the Plasma Fre- 
quoncy" by 1-1. brcicer, P-'I3 (in- 
viied) 

10s Alamos~--Sunta Fe Subsection, 
Irrstitute of: Electrical and Electronic 
Engiriecrs Meeting, 10s Alamos, 
April 6: 

"The High Energy Short Pulse 

COz Laser Program at LASL" by C. 
A. Fenstermachcr, 1-1 

"The High Energy Glass Laser 
Program ai LASL" by D. H. Gill, 1-2 

"Laser Produced Plasma Izesearch 
ai Los Alamos" by G. H. McCaII, 
L-4 

Seminar, University of Pittsburgh 
Graduate School of Public Heatlh, 
Piktsburgh, Pa., April 6: 

"Respiratory Protective Devices" 
by E. C. Hyati, H-3 (invited) 
Deportment of Chemistry, University 
of Texas at El Paso, Texas, April 7: 

"Molecular Moiion and Magnetic 
Resonance" by L. J. Burnett, CNC-2 
(invited) 
Florida Section, Optical Society of 
Americtr, Winter Park, Ha., April 8: 

"Analysis of ihe Energy Level 
Siructurc of Neutral Dysprosium" 
by K. D. Cowan, T-4, and D. C. 
Griffin and J. S. Ross, both Rollins 
Collcge, Winter Park, Fla. 

continued on next page 
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American Chemical Society's 163rd 
National Meeting, Boston, Mass., 
April 9-1 4: 

"A New Synthetic Route to Highly 
Clustered Organometallic Sulfur 
Complexes and Characterization of 
their Structures and Bonding'' by P. 
J. Veryamini, CNC-4, T. J. Burger 
and L. F. Dahl, both University of 
Wisconsin, Madison 

"Chemical Aspects of New SU- 
perconducting Materials and Fab- 
rication Techniques" by M. G. Bow- 
man, CMB-DO 

"I5N Spin-Lattice Relaxation in 
Liquid 16NH3 and 16ND3/' by W. M. 
Litchman, University of New Mexico, 
Albuquerque, and M. Alei, Jr., 

"Studies of (a, xn) and (a, pxn) 
Reactions in Heavy Element Tar- 
gets" by C. T. Roche and V. E. 
Viola, Jr., both University of Mary- 
land, College Park, and M. M. 
Minor, P-2 

"Raman Spectra of Single Crys- 
tals" by L. H. Jones, CNC-4 

"A Compartmented Aquatic 
Model of the Relationship between 
Carbonate and Nitrate in a Great 
Plains Reservoir" by L. P. Varga, G. 
K. Rice, and D. W. Toetz, all Okla- 
homa State University, Stillwater, 
and E. D. Loughran, GMX-2 

Controlled Thermonuclear Research 
Technology Committee Meeting, 
Federal Council on Science and 
Technology Energy Study Group, 
Argonne National laboratory, Ill., 
April 10-1 1 : 

"Energy Balance, Circulating 
Power, and Plant Efficiency for a 
pulsed Theta-Pinch Reactor'' by S. 
C. Burnett and W. R. Ellis, both 
P-15, and F. L. Ribe, P-DO 

"Information for the Environ- 
ment and Economics Subcommittee 
of the CTR Technology Committee 
of the FCST Energy Study Group" 
by S. C. Burnett, P- 15 

American Society of  Biological 
Chemists 63rd Annual Meeting/ 
1972 Federation of American Soci- 
eties for Experimenal Biology Joint 
Meeting, Atlantic City, N. J., April 

"Synthesis of Mixed Polynucleo- 
tides Containing Ribo- and Deoxy- 

CNC-2 

10-14: 

ribonucleotides by Terminal Deoxy- 
nucleotidyl Transferase" by R. L. 
Ratliff, H-4 

"Turnover of Labeled Methyl and 
Acetyl Groups in Histone Fractions 
of Cultured Mammalian Cells" by 
P. Byvoet, University of Florida, 
Gainesville, and G. R. Shepherd, 
Julia M. Hardin and Billie J. No- 
land, all H-4 

Colloquium, Astronomy Department, 
University of Wisconsin, Madison, 
April 11: 

"Reduced-Proper-Motion Dia- 
grams-A New Look at an old Way 
of Looking at Stellar Evolution or 
Hertzsprung Rides Again!" by E. M. 
Jones, J-10 (invited) 

Computer Science Seminar, Courant 
Institute of Mathematical Sciences, 
New York University, New York, N. 
Y., April 11, and at Massachusetts 
Institute of  Technology, Cambridge, 
April 17: 

"The MADCAP VI Programming 
Language'' by J. 8. Morris, C-7 

Optical Society of America, 1972 
Spring Meeting, New York City, N. 
Y., April 11-14: 

"The Electron Beam Controlled 
Discharge as a Method of Pumping 
Molecular Gas Lasers at High Pres- 
sure'' by C. A. Fenstermacher, L-1 
(invited) 

"Laser Fusion Program at the Los 
Alamos Scientific Laboratory'' by K. 
Boyer, L-DO 

Defense Nuclear Agency Radiation 
Physics Division Long Range Plan- 
ning Meeting, Washington, D.C., 
April 12: 

"Cross Section Evaluation" by P. 
G. Young, T-2 

Department of Chemistry, University 
of Arkansas, Fayetteville, April 12, 
and Symposium on Molecular En- 
ergy Transfer, University of Missis- 
sippi, Oxford, April 13-1 4: 

"Energy-Transfer Mechanisms'' by 
D. L. Thompson, CNC-4 

Defense Nuclear Agency Thermal 
Effects Symposium, Nuclear Weap- 
ons Thermal Radiation Environment 
Seminar, Colorado Springs, Colo., 
April 12-13: 

"The Temperatures of Fireballs'' 
by H. G. Horak, J-10. 

"Total Thermal and Spectral Frac- 
tion vs Yield" by M. T. Sandford, 

"2D Radiating Fireballs'' by E. M. 

"A Compilation of Air Opacities" 

"Thermal Studies" by C. G. Davis, 

"Fireball Yields for Selected 
Events" by D. D. Eilers, J- 15 

"Sea Level Fireball Phenomenol- 
ogy" by J. Zinn and J. Kodis, both 
J-10 

New Mexico Law Enforcement 
Academy, Santa Fe, N.M., April 13: 

"Explosives, Some of Their Char- 
acteristics and Possible Illegal Uses" 
by T. E. Larson, GMX-2 

United States National Committee/ 
Union of Radio Science Internation- 
al-Institute of Electrical and Elec- 
tronic Engineers Spring Meeting, 
Washington, D. C., April 13-1 5: 

"Some Results of Calculations of 
Radar Reflection Coefficients from 
Plasma Gradients with Collisions" 
by W. G. Chesnut, Stanford Re- 
search Institute, Palo Atlo, Calif., 
and M. S. Tierney, J-10 

American Welding Society National 
Annual Meeting, Detroit, Mich., 
April 14: 

"Some Practical Aspects of Tan- 
talum Alloy Development" by D. J. 
Sandstrom, CMB-6 (invited) 

Western Regional American Nuclear 
Society Student Conference, Poca- 
tello, Idaho, April 14: 

"Environmental Protection for 
Plutonium Facilities'' by J. R. Lilien- 
thal, CMB-DO 
American Institute of Aeronautics 
and Astronautics Ninth Electric Pro- 
pulsion Conference, Bethesda, Md., 
April 17-19: 

"Experimental Performance of 
Supersonic Nozzles Using Lithium 
Vapor as a Propellant'' by D. J. 
Roehling and T. F. Stratton, both 
N-5, and D. B. Fradkin, N-7 

American Geophysical Union 53rd 
Annual Meeting, Washington, D.C., 
April 17-21: 

"Positive Evidence for Closed 

J-10 

Jones, J- 10 

by A. N. Cox, J- 15 

J-15 
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Magneiic Structures in the Solar 
Wind Associated with Iriterplanelary 
Shock Wcives" by M. ID. Montgom- 
ery, J. R. Asbridge, S. J. Hamo, t r n d  
W. C:. Felclman, all P-4. 

"Associatioil of Energetic Particlo 
Stretrms with L.txrge Scalo Struclurc? 
in the Solar Wind" by S. Singer, M. 
I). Montgomery, cind S. J. Btrme, all 

"Interponef-ratii~!~ Ic)n Beam:, i r i  
thc .(;alar Wind" by W. C. Feldnian, 
J. I?. Asbr-idgo, S. J.  Bamc, and M. 
0. Montgomery, ciII P-4 

"Au ro ra I I lite iisij-i es at Con j u g u tct 
Points" by t i .  C. ~;tenl:)ack-Nielsen, 
I:. M. Wcscott, and 1'. N. Davis, all 
(;eophysical In:;titute, University or 
Alaska, Collcgc, cind R. W. Peter- 
son, .J.. I 6  

"l'ime I-lisiory o l  Plasma Ob:;er- 
vations in thc &ornagtietic Tail 
h r i r i g  n Substarid' by D. I.. Iterr- 
soner arid F. J, IRich, both Ricx: I lni- 
vcrsiiy, Housion, Texas, and E. W. 
h w s ,  Jr., P-4 

National Aeronautics and Spticc: 
Administration langley Research 
C:critcr; Harnptorr, Va., April 18: 

"Devclopmont of Carbon-Basct 
Space-Agc Ma,iei.inls tit LASL" by 
M. C. Smith, CMR-13 (invitcd) 

Now Mexico S t d i m  of .the h e r - .  
ic:zin Society of Heating, Refrigeuat., 
ing, and Air Coriditioning Engineers, 
1.0s Alarnos, April 18: 

"Proposed New Plutonium Facil-. 
iiy c i t  LASL" by \W. .I. Maratriain, 
CMB-1 1 

Naticinal Sciencc: i'oundatiori, Wnsh- 
irigton, D.C., April 18, and Rutger's 
Uniwrsity Physics Deptrrtment Col-. 
loquiutn, New Brunswick, NJ,, April 
19: 

"C:orijecturcs on thc Nature of: 
Bal l  Liyhtnirig" by J. I.. 'Tuck, P-DO 

Itistituto for Defense Antrlysis Fif-. 
teenth Midcourse Mcasuremiints 
Meeting, Arlingloii, Va., April 'I 67: 

"l-\igh Ahitucie Iron Vapor I&!- 
ICCISC!'' by J. S. Bctrrdall, 1-1. M. Pwk, 
and K. A. Jeffi-ies, 0 1 1  .J-10 
Cross Sectiori livaluation Working 
Group Shielding Subcommittee 
Meeting, San I)iogo, Calif., April 
19: 

"C:rrlcu\rrtion of Ncutroii-lnduc:cd 

11-4. 

Photon Cross Sections arid 13nergy 
Spccira" bmy 1)" CG. Young, 'r-2 

Birntiiighnm Aviation Associotion, 
Rirniingham, Ah., April 20: 

"lclentificatioti of Aerosols in the 
Soutl-iwcstei-ri Uriiierl Stales Using 
Activation Analysis and Scarining 
I-loc:tron Microsc:c:)py" by W. A. Sed- 
lusck, 1'. I?, Ch~tt icr ls,  and tl. C. 
Smith, all CNc:- 1 1  

Phy:sic:s Resccm:li Conference, Cali- 
Fornicu Institute of Technology, Paso- 
dena, April 20: 

'Ti-edictiorir; lor Superheavy Nu- 
cIc:i" by J. R. Nix, T-9 

'Th ir ty-secorid Annual Congress and 
!Tcienlific Exhibition of the British 
Institute of Rudiology, London, Eng- 
land, April 20-21: 

"Possiblc ILJse of Negat ive Pions 
and Negative Muons in 'I'herapoutic 
iirid Diagnosiic Medicine" by 1. 
Rosori, MP-[X$ (invited) 

Co I loquiuni, Garncgie-Me1 lo ti Uni- 
versity, Pittskiurgh, Pa., April 21 : 

"EPICS: A High Resoluiion Pion 
Nucleus Scattering Facility for 
I.AMPF" by 1 1 .  A. -l'hiesseti, MP-7 

Plcrsmri Physics Seminar, University 
of Perinsylvcriiia, Philadelphia, April 
2 1  : 

,>icxbilizocl %- I'inch Program at 
Lo:; Alamos" by . I .  A. Phillips, 1'-14 

Seminar, Kellugg Radiation Lnbora- 
lory, California Institute of Tech- 
nology, Pa:;adena, April 2'1 : 
''(h lcuk~l  i0 t - i  of f'ission Barriers 

lot Iicavy Ni.dci" by J. I?. Nix, T-9 

kvctnty-Seco rid An nua I Meeting of 
the .American, Society for Microbiol- 
ogy, Philadelphia, Pa., April 23-28: 

"Replication trricl Sizing of Bac- 
te r io p hag e I3 N A: Mern bra ne- Associ ~ 

atod I'unctioui:; in Hcremophilus In- 
,1lueiwae" by K. J.  Bmrnhart and S. 

Symposium O H  Applications of Op- 
ticcrl I!lectronies in Instrumentation, 
Alliuquerque,, N.M., April 24-25: 

"Nanoscc:ond Framing Cameras 
llsiny Proximity tocused Image In- 
tmsified" by 1.1. 11). Sutphin, 1.;-4, and 
A. J. Liebcr, W-.'I 1 

"I-lolographic Inieri'erometry of 
I)Iasrna" by A. E. Siemon, P-15 

I ,  P 

1-1. COX, both k1-4 

American Physical Society Meeting, 
Washington, B.C., April1 24-47: 

"Elemental Analysis of Biological 
Samples" by J. J. Malanify and C. 
J.  Umbarger, both A-1 

"The Decay of 1 O'-y 126-Tin" by 
H. A. Srniih, Jr., M. E. Bunker, and 
J. W. Starner, all P-2, K. E. G. Lob- 
ner, Technical Instituie, Munich, Ger- 
many, and C J. Orth, CNC-1 1 

"Fission of 238-Uranium with 
140-MeV 4-Helium Ions" by V. E. 
Viola, Jr. and C. T. Roche, both Uni- 
versity of Maryland, College Park, 
and M. M. Minor, P-2 

"Observation of the Decay of 
P-35" by K. E. Apt and J. D. Knight, 
both CNC-11 

"Nucleon-Nucleon Bremsstrah- 
lung" by L. tlcller, 1-5 (invited) 

"Random Pulsations of Cygnus 
X-1" by N. J. Tet-t-ell, Jr., T-6 

"Tongue- Pa la te Con tact During 
Consonant Production" by J. G. 
Beery, formerly P-DOE, Joyce E. 
Beery and S. G. Fletcher, both Uni- 
versity of New Mexico, Albuquer- 
que 

"Field Theoretic Description of 
(Pion-Proton) and (Proton-Pion) Re- 
actions in Nuclei" by B. R. Wienke, 
T-5 

"Fission Induced by (:'He, d), 
("tie, a ) ,  ("He, i )  and (i, a) Reac- 
tions" by 0. Hansen, B. Back, 1-1. C. 
Britt, and J. Garreit, all P-DOR 

"Resoriance Structure in (t, pf) I 
and (d, pf) - Reactions on Actinide 
Nuclei" by 8. Back, I-I. C. Britt, 
0. Hansen, and J. D. Garrett, all 
P-DOR 

"Observation of Zeeman Effect 
in Optical Spectra of Fast Ion 
Beams" by J. 0. Stoner, Jr., Univer- 
sity of Arizona, Tucson, and 1. J. 
Rudzicmski, Jr., CMB-1 

General Physics Colloquium, Univer- 
sity of California, San Diego, April 
26: 

"Superheavy Elements" by J. R. 
Nix, T-9 

Midregional Joint Statistical Meet- 
ing, Ames, Iowa, April 26-28: 

"Three Ko I mogorov-Smi rnov-Type 
One-Sample Tests with Improved 
Power Properties'' by R. K. Lohrding, 
c-5 
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20 
years ago in 10s alamos 

Culled from the June, 1952, files of the Santa Fe New Mexican by Robert Porton 

Atomic Installations to  be Expaqded 

T w o  atomic installations in New Mexico are due for expansion 
that will mean increased personnel and greater output if congress 
approves funds. Of the total amount, Los Alamos is scheduled for $9 
million. Much of this sum will be used for the construction of a n  Ad- 
ministration building. Projects would also be undertaken at Sandia 
Base in Albuquerque. 

Strange Sights and Sounds 

Strange sights and sounds-the suspension of three khaki weather 
balloons and the firing of nine-inch aerial bombs-will be noted by 
local residents. These events will be part of defense planning here. 
T h e  bombs, to be set off in a series of three at 9, 10 and 11 a.m. from 
the Main, North Community, East Road and South Mesa fire stations 
are to test their use as possible supplements to the present signal 
warning system. T h e  balloons will represent possible bomb explosion 
points. If the blasts are clearly audible throughout the community, 
the Diaster and Defense Planning Committee will consider using 
them as a last minute warning to take cover in case of attack. 

A MANIAC a t  Los Alamos 

There is a cool calculating MANIAC in Los Alamos with a math- 
ematical “brain” that figures 100,000 times faster than a trained com- 
puter operator sitting at  a desk machine. I t  is the new electronic 
digital calculator, designed and constructed by staffers at  LASL. De- 
velopment of the machine has been handled by a small group, headed 
by Nicholas Metropolis with James Richardson as senior engineer. 

Volunteer Water Conservation Asked 

Unless volunteer action by residents corrects the use of too much 
water in Los Alamos, stringent controls may be imposed soon accord- 
ing to the Zia Company. Lack of rainfall in recent weeks coupled 
with increased consumption, resulting from population growth and 
care of newly seeded lawns, was the reason given for the dwindling 
water supply. 

what‘s doing 
SIERRA CLUB: Luncheon meeting at  noon, 

first Tuesday 04 each month, South Mesa 
cafeteria. For information call Brant Cal- 
kin, 455-2468, Santa Fe. 

110 GRANDE RIVER RUNNERS: Meetings 
scheduled for noon, second Friday of 
each month at South Mesa Cafeteria. For 
information call Joan Chellis, 662-3836. 

.OS ALAMOS SAILORS: Meetings at noon, 
South Mesa Cofeteria, tirst Friday of 
each month. For information call Dick 
Young, 662-3751. 

SPORTS CAR CLUB DEL VALLE RIO 
GRANDE: Meetings, 7:30 p m ,  Hospitality 
Room, 10s Alamos National Bank, first 
Tuesday of each month. For information 
call Gerry Strickfadden, 672-3664 or 
Frank Clinard, 662-4951. 

NOUNTAIN MIXERS SQUARE DANCING 
CLUB: Mesa School, 8 p.m. For informa- 
tion call Ruth Maier, 662-3843. 
June 3-Bob Gregg, Albuquerque 
June 17-Bones Craig, club caller 
July 1-Fred Staben, Colorado Springs, 

July 15-Pete Holly, Albuquerque 
Colo. 

’UBLIC SWIMMING: High Schomol Pool- 
Monday through Friday, 1 9 0  p.m. to 5 
p.m. and 7:15 p.m. to 10 pm.; Saturday 
and Sunday, 1 p.m. to 5 p.m. 

MESA PUELIC LIBRARY: 
May 18June 17-Marjorie Garn, water- 

June 8-28-Harriet Sanborn, oils 
June 29-July 20-Sara Eyesfone, batiks 

3UTDOOR ASSOCIATION: No  charge, 
open to the pubilc. Contact leaders for 
information. 
June 3-Taos Junction Bridge to Pilar,* 

June 4-Heron Reservoir canoe sailing, 

June 10-1 1-Horsethief Meadows, Bob 

June 10-1 1-Upper San Juan River Run,* 

June 15-Meeting, South Mesa Cafeteria, 

June 17-18-Conejos River, Cola.,* Dave 

June 19-25-Goosenecks of the San 

June 25-County line to Velarde,* John 

lune  24-25-Culebra Peak, Colo., Reed 

July 1-4-Conejos River trails, Marlene 
McKee, 662-4988 
July 8-9-Conchas Reservoir, canoe trip, 

July 15-16-Creede to South Fork, Colo.,’ 

colors and pen and ink sketches 

LaVerne Pollat, 672-3280 

Cecil Carnes, 672-3593 

Skaggs, 662-6597 

Tom Springer, 662-7406 

noon, Reed Elliott, 662-4515 

Blevins, 662-7458 

Juan,* Watler Green, 672-3203 

Sullivan, 662-6185 

Elliott, 662-451 5 

Cecil Carnes, 672-3593 

Dave Blevins, 662-7458 
*River Trip 

NEWCOMERS CLUB: June 28, 11:30 am., 
Pinon Park. Picnic for mothers and chil- 
dren. For information call Linda Hertrich, 
662-9355. 
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Wernher von Braun, associate administrator of the National Aeronautics and Space Administration, center, talks about 
the role of nuclear propulsion in space with Roderick Spence, N-division leader, and Frank Durham, alternate N-division 
leader. Van Braun reviewed the mace Droaram at a special colloquium at the Los Alamos Scientific Laboratory. 


