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Still photo copies of intensified-
image orthicon tape records when
matched together in top panel
show a barium ion streak tracing
a geomagnetic field line from a
point over Kauai to its disappear-
ance over the southern horizon
(left). Center records were made
from two NC-135 aircraft flying
near the southern conjugate point
southeast of Tonga. The same
streak is shown arching up from
the northern horizon. Bottom se-
quence shows the detonation of the
shaped charge which surrounded a
cone of barium metal. The barium
was vaporized, creating a rapidly
moving jet of barium plasma in the
ionosphere. LASL scientists with
the collaboration of the University
of Alaska Geophysical Institute suc-
cessfully conducted two experi-
ments in “painting” a magnetic
field line for its whole length—a
first in the field of ionospheric re-
search. For more information read
the story which begins on page 12,



P roject Sherwood history is a chronology ol step-
by-step design improvements which arc sub-
stantiated by testing and retesting. Although the
designs and tests have become considerably more
complex than they were 20 years ago when the
Los Alamos Scientific Lahboratory began work in
controlted thermonuclear (fusion) reactions, this
philosophy bhas not changed. Scientists are seill
improving experimental devices and are confi-
dent that scveral years from now, these devices
will lead to a fusion reactor capable of producing
clectrical power.

The Tatest step in the Los Alamos fusion proj-
cct is a new linear machine which will be used to

LASL scientists work on Sherwood’s
new linear machine. The open-ended
quariz tube will be placed in the com.
pression coil between the two rows of
capacitor banks. The two outside
banks, on the right, will be used to
energize the magnetic mirrors, The
curved sector of Scyllac is just beyond
the wall.

A
Straight
Machine
for
Toroidal
Problems

investigate some of the problems associated with
the development of both “straight” and toroidal
machines.

Most of the experimental devices built for
Project Sherwood have been linear. One of the
problems associated with them has been the con-
lincment of a very hot, compressed plasma (ion-
ized gas). The scientists calculate that plasma
temperature in a fusion reactor must be about
100 million degrees. Since no earthly material
can resist such a temperature, they have turned to
the idea of “bottling” the plasma in strong mag-
netic fields. In {incar machines used to date, con-

continued on next page
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Jose Garcia and Neil Lowry, both of
P-15, work on capacitor bank load
cables.

The quortz tube will be placed in the
hole at center. Working on the com-
pression coils are Tom Dominguez,

P-16, top, and Mike Thomas, P-15.

finement time has been limited by radial diffu-
sion of the plasma through the magnetic fields
and through the ends of the linear devices.

With these machines scientists have been able
to confine a plasma for about 10 microseconds,
roughly 1/1,000 of the time required for a fusion
reactor. Because the new linear device is longer
than any previous LASL machine and magnetic
mirrors will be used to cut down on end losses,
Sherwood scientists feel that plasma confinement
time can be more than doubled and much can be
learned about plasma behavior that will be ap-
plicable to the development of the toroidal ma-
chine, Scyllac.

Scyllac is being built in three sectors, the first
of which was completed in April. Although the
torus is an extremely complex system, it is ex-
pected to have several advantages over the
straight machine concept. One of these is that
there are no ends through which the plasma can
escape. Also, according to Fred Ribe, P-15 group
leader, “The toroidal machine, as a reactor, is less
expensive—by a factor of 10. A comparable linear
machine would have to be very long—about two
miles. The Scyllac torus will be about 50 feet in
circumference and 16 feet in diameter.

“Some of the problems, however, can be inves-
tigated better with a straight machine. The torus



concept brings in some complicating factors. We
must work hard to keep the plasma off its walls
and on its curved axis. With a linear machine we
dor’t have this problem. With the new machine
we will be concerned with such things as how
plasma diffuses through magnetic fields and we
will be stadying it as a complete alternate to the
toroidal system by attempting to stopper the ends
against end loss with magnetic mirrors.”

The mirrors are, in essence, stronger magnetic
ficlds. On the new lincar machine there will be
two whose strength and timing can be controlled
individaally to obtain the longest possible plasma
conflinement time,

With two exceptions—the mirrors on the linear
device and the curved axis of the Scyllac sector -
the machines are identical. Both are 16 {eet long,
usc the same hardware and operate on the theta-
pinch principle whereby a magnetic field rapidly
cornpresses the plasma into a very hot column one
inch in diameter.

Like its predecessors, the new linear machine
operates in pulses of shovt duration. In essence, it
consists of an open-ended quartz tube four inches
in diameter. The tube contains deuterium gas
and is surrounded by a coil. A current of morc
than 50 million amperes is passed through the
coil for a very short time by the discharge of hive
encrgy storage capacitor banks. "his strong cur-
rent flowing through the coil gencrates a power-
ful magnetic {icld which compresses and heats the

Both the curved sector of Scyllac and
the linear device will be operated
from the same control console. Ward
Harris, P-16, right, adjusts one of the
television monitors. At left are Keith
Thomas and Carroll Harder, bath of
P-15.

plasma. The machine has a total of seven capaci-
tor banks. The other two are used to energize the
magnetic mirrors.

Construction of the linear device was com-
pleted by Los Alamos Constructors, Inc. (ILACI),
just before Christmas and it will be used in ex-
perintents as soon as it is meshed with its auxili-
ary components and checked out. Key figures in
these phases include Ward IHarris, P-16, who is
chiel engineer for the project, Ross Harder, P-15,
who is in charge of checkout testing, and Alan
Rawcliffe, P-15, who is control systems cngincer
for both the toroidal and straight machincs.

According to George Sawvyer, P-15 alternate
group leader, the linear machine will be used in
the Sherwood project “. .. until we can control
the torus. Then we intend to use its components
to complete the ring.”

The lincar machine stands adjacent to the
curved sector of Scyllac. The two machines were
conceived at the same time as separate stages of
the Scyllac experiment. The sector of Scyllac
was built first in order to make preliminary ex-
perimnents with regard to a plasma following a
curved axis belore building the full torus, Ribe
said. “T'rom a construction point of view, the fact
that the curved sector was built first was an en-
gincering detail,” according to Iid Kemp, P-16
group leader. “T'he torus will be with us longer so
we built its first sector at the back of the room.
The lincar machine is nearcst the door.” e
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Charles Sargent sorts o group of negatives generated on
one of the Central Computing Facility’s 4020 printer/
plotters.

Charles Sargent
X

Very Busy Man

he average American lives at a pretty hectic
pace, but he would be hard put to compete
with Charles Sargent.

Sargent is a full-time employee in Group C-1
at the Los Alamos Scientific Laboratory and a full-
time student at the College of Santa Fe. He is a
member of the College’s student government, has
organized a business club and a day-care center at
the institution and is currently working toward
the procurement of a computer terminal for its
Business division. In addition, he is building a
three-bedroom home in Cordova for his family,
commutes 150 miles a day and still finds time
for horseback riding, a hobby, hiking, fishing and
other family activities.

Sargent begins each day about 6:30 a.m. He
and his wife, Eloida, commute from their home
in Cordova to the College of Santa Fe where he
is majoring in business management and she is
majoring in psychology. Sargent is a senior and
has carried 15 to 18 credit hours per semester
during the three years he has attended classes in
Santa Fe. He has been on the dean’s list every
semester and has been accepted for inclusion in
the 1971-72 edition of “Who’s Who Among Stu-
dents in American Universities and Colleges.”
He is the Business division’s student government
senator. He organized the College’s Business club
“... to help businessmen with bookkeeping prob-
lems, advertising, marketing or anything else we
can do to help them.” For the past year—summers

and between classes—he has been working to es-
tablish a free day-care center for Santa Fe chil-
dren whose mothers attend classes at the College.
The day-care center opened in January. More re-
cently he has been working with the Business
club toward the procurement of a computer term-
inal which would give the Business division access
to a major computing facility.

Sargent currently attends classes from 9 a.m.
to 2 p.m. Monday through Friday. He arrives at
the Laboratory by 4 p.m. and works until mid-
night as a computer and printer-plotter operator.
After completing his workshift, Sargent arrives
home about 1 a.m.

“Sargent’s other activities don’t interfere with
his Laboratory job,” said Paul Harper, assistant
C-division leader. “He does excellent work.”

On weekends, Sargent divides his time among
several activities. He works on his house, attends
to his hobby (organic gardening), or goes horse-
back riding, hiking or fishing with his family.
The Sargents have two children—]Jeff, 4, and
Chris, 11.

“I'm 33 years old,” Sargent said. “I feel that if
I don’t do these things now, I won’'t do them
later. It’s hard to find a job with working hours
that will allow you to go to school at the same
time. Both the College and the Laboratory have
been very cooperative in helping me work out a
compatible schedule for classes and working

hours.” @



In this arfist's conception of the Pionser F spacecrafy, the radioisotope thermo-
electric generaiors are located at the ends of the two booms, Two of the RTG's
are mounted on each one. (NASA/JPL photo)

The fupiter Flyby
and .45

jn late Kebruary or carly March
a small delegation from the Los
Alamos Scientilic Laboratory will
witness the launch of NASA’s Pio-
neer ¥ spacecralt at Cape Kennedy,
The launch will mark the culmina-
tion of nearly three years’ work at
the Laboratory on the heat sources
for the cralC’s power supplics.

The Pionecer will be the st
spaceeralt to probe the territory be-
yond Mars, 1ts goal is a [yby of
Jupiter  to  collece  information
about the planct and its atino-
sphere,

The B50-pound probe scrves as
a scan platform for I on-hoard
experiments, the divst  deep-space
probe in history to rely solely on
nuclear generators for clectrical

powcer. Nuclear generators have
beenn used, howcever, on various
tl ks

orbiting satellites and are still pro-
viding power for scientific instru-
metits on the moon,

T'his system was chosen by NASA
to power the mission experiments
becanse of the problems that could
be expected if other sources werc
used. Solar cells and storage batter-

ics have been used in previous mis-
sions, But, epormous numbers of
solur cells would be necessary to
generate the power required when
the spacecraft encountered Japiter.
“Lhe sun’s encrgy drops 25-fold this
far out in space, and it is unlikely
they would survive the debris of
the asteroid belt and anticipated
high-radiation fields trapped by
Jupiter’s magnetic ficld. In the
case ol storage batterics, weight re-
strictions prevent the use of the
[arge numbers of them that would
be necessary to produce cunough
power for the experiments. The
number of batteries that could be
accormmodated would be run down
belore the end of the mission and
could not be recharged.

For these reasons, it was decided
to use four rugged nuclear genera-
tors, cach one producing 30 watts
ol electrical power. Although three
of them would be cnough to meet
the miuiimnn requiremnents of the
experiments at the time of the
Pioncer’s encounter with  Jupiter,
the fourth generator was added to

confinved on next page




Tom Keenan and Mike Tokar, both of
CMB-11, examine a part of the high-
density carbon die used in a 50-ton
press to form plutonium-238 dioxide
spheres.

reduce the possibility of a power
shortage at a crucial moment.

Technically, the generators are
called radioisotope thermoelectric
generators (RTG’s). An RTG has
no moving parts. The spontaneous
radioactive decay of its plutonium-
238 dioxide fuel generates heat
which is converted directly into
electrical energy.

The fuel for each of the four
generators consists of 18 stacked
disks, each producing 40 watts of
thermal energy. The disks are
about two inches in diameter and
a quarter of an inch thick. The
stack is encased in a multi-layered
refractory metal capsule which is
contained in a hexagonal graphite
reentry shield. The fuel-capsule-
shield assembly is inserted in a
compact cylindrical generator 11
inches high and 20 inches in diam-
eter which weighs about 30
pounds.

Much of the initial develop-

ment of the disks was done by
Group CMB-11 at the Los Alamos
Scientific Laboratory. Characteri-
zation and testing were done by
members of CMB-b, CMB-1,
CMB-7, N-2, GMX-1, GMX-3, and
GMX-6.

According to Tom Keenan of
CMB-11, group members have pro-
duced 46 plutonium-238 disks for
the project, some of which have
been used in development and
characterization testing and others
that will be used” in the Jupiter-
bound spacecraft’s RTG’s. Mound
Laboratory, the AEC-designated
production site, fabricated the
majority of the disks required.

Fuel characterization work done
by CMB-5 is essentially measure-
ments of the fuel’s properties with
respect to its capsule and shield.
From these measurements nuclear
safety guidelines are determined to
assure containment and control of
the nuclear fuel in the unlikely
event of an aborted mission. Char-
acterization, Bob Mulford, alter-
nate CMB-5 group leader, said,
includes a thorough study of the
chemical and metallurgical com-
patability of the fuel and capsule,
and the behavior of the fuel-cap-
sule-shield assembly when subject
to conditions such as ground im-
pact, high temperatures that would
be experienced during reentry, and
submersion in sea water.

Among other fuel characteriza-
tion aspects investigated by CMB-5
is the measurement of the helium
nuclei (alpha particle) release rate
from the fuel. Helium is a product
of plutonium-238 decay. The mea-
surements were made to aid in the
design of the nuclear generators.

The generators will provide 120
watts of power for 11 experiments
on board the Pioneer. There will
be two asteroid particle detector
experiments and three energetic
proton and electron detectors to
measure the intensity and energy
distribution of radiation fields. A
plasma probe will measure the ex-
tended solar corona and its interac-
tion with the planet’s magnetic
field. A magnetometer will be used



for interplanctary and  magnetic
ficld measurciments, and a detector
will measure the influx of galactic
cosmic rays and the elllux of solar
rays,

The Pionecr spacecralt will en-
counter Jupiter 600 to 800 days
after launch and fly within 100,000
miles of its surface, At that time, an
infrared radiomecter will measure
the planct’s thermal encrgy balance.
An imaging photopolarimeter will
take pictures of the planct in red
and blue light, and an ultraviolet
photometer  will make mcasure-
ments of  [upiter’s atmosphere.

Additional information about
Jupiter will be collected [rom carth
tracking stations. 'I'he Pioncer’s §-
band telemetry signal will pene-
trate and be altered by the upper
edge of the planct’s atmosphere as
the spaccerafe starts to pass behind
Jupiter. "The crafe will cventually
be completely shadowed by the

continued on next page

Dana Douglass and Stan Bronisz, boih
of CMB-5, study capsules and reentry
shields of various designs to determine
their capabilifies to contain the pluto-
nium fuel under velocity, temperature
and impact conditions similar 1o those
that would be expected from reentry.
At right is Bob Mulford, alternate CMB-5
group leader.

Raphael Montano and Charles Franz,
both of CMB-5, load a container hold-
ing a fuel sample info an air-gun “bul-
let” at Ten site. The air gun is used to
simulate the hot impact of a fuel cap-
sule on the earth’s surface, such as
might be expecfed after reentry.



planet and the propagation changes
of its radio signals will give addi-
tional information about its atmo-
sphere. Earth tracking stations will
also provide data on Jupiter’s or-
bital position and mass by the way
it alters the spacecralt’s trajectory.

While the Pioneer mission will
help untangle some of the mysteries
of our solar system, it will also be a
precursor to the forthcoming
“Grand Tour” missions. About
every 175 years, the planets in our
solar system become so aligned that
it is possible to “tour” several of
them with one space probe. This
alignment comes about again in
1975. Through 1980 NASA has
planned several multi-planet space
probes.

According to Keenan, these mis-
sions will require higher power
levels over longer times. An ad-
vanced fuel form to mect these re-
quirements is being developed at
LASL. A proposed new generator
design requires that the fuel be

8

spherical in shape, CMB-11 has
made enough prototype spheres to
prove the feasibility of this form.
The spheres are made of pure
plutonium-238 dioxide, about an
inch and a half in diameter, and
are produced by a more simple
process than that required for the
cermet disks. Each sphere generates
about 100 watts of thermal energy
and the cherryred glow from a
single sphere is easily visible in a
darkened room. The LASL-de-
veloped fabrication technology for
the spheres has been used success-
fully at the Mound Laboratory
production site.

The gencrator system which em-
ploys the sphere-shaped fuel could
be used for the Grand Tour probes
scheduled for 1975 through 1980
and beyond. However, LASL is con-
tinuing to develop and characterize
even more advanced fuel forms
and assemblies to meet the differ-
ent requircments of missions en-
visioned by space scientists. £

Richard Kent and George Melton, both
of CMB-11, examine a plutonium-238
dioxide fuel sphere developed by mem-
bers of CMB-11. .
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Lower Cost Insurance

“Mor several years there has been a trend toward
E the lower-cost group health insurance plan
offered to employecs at the Los Alamos Scientific

Laboratory, and it appears the trend will continue
in 1972, During the ryecent open enrolbment
period, this plan—Lquitable 1L gained 196 sub-
scribers at the expense of its two counterpartts—
Equitable 1 and New Mexico Blue Cross/Blue
Shield.

According to Ken Wilson, PIR-6 group leader,
and Neva Roberson, assistant group leader, the
first big surge toward Fquitable Plan ITI began
1967, During the open envollinent. period for
that year, ithe plan gained 729 policy holders and
]l}l.‘i recorded ('()l’l‘i(‘('lltl.V(‘ 5"'(11.](]‘4 iH cach y(‘.;tr S‘l]’l(:(,L
then, In 1968 Plan 11E rose by 201; 1969, 351;
and 1970, 73,

Cost is apparcntly the factor rvesponsible for
the trend toward the lower-priced plan. For fam-
ty coverage, Tquitable Plan IF now costs the
craployee $50.62 per month, up $8.64 from the
previous year. Equitable Plan TIL is $18.78, up
$8.05; and New Mexico Blue Cross/Blue Shield
s $47.30, up $10.95. "Uotal enrollment for cach
of the three plans at the close of the recent open
enrollment period is: Fquitable Plan 11, 636;
Equitable Plan ITL, 2,880; New Mexico Blue
Cross/Blue Shield, 214.

I addition to the group health insurance plans,
several other coverages are available to Labora-
tory employees. These are Equitable Fmployee
Group Life, Dependent Group Life and Fmployee
Shore-Term Disability; American Horoe Assurs
ance (J(nnp;ﬂ’ly Accidental Death and Dismember-
ment; and California Casualty Insurance Com-
pany Automobile Insurance.

Approgimately 90 per cent of the Laboratory’s
employees are enrolled in the health insurance
plans. Nincty-five per cent are envolled in the
ife insurance plan and 62 per cent carry depen-
dent life. "Chirty per cent carry short-term dis-
ability; 65 per cent, accidental death and dismem-
berment; and 34 per cent, automobile insurance.

“With the exception of short-term  disability
insurance,” Wilson said, “the percentage of cm-

continved on next puge

Revising insurance summary sheets are Neva Roberson,
assistant PER-6 group leader, and Lou Foyt. The sum-
mary sheets provide employees with a condensed ex-
planation of all insurance plans available through the
Laboratory.



price price

price price price
‘67 change ‘68 change ‘69 change 70 change 7 change
W —71 -+7.50 —179 +-2.87 —363 +7.33 —70 -+5.28 —136 +8.64
Il 4729 4220 4201 4+215 4351 427 473 4311 4196 3.0
BC/BS — 18 4600 — 22 4075 412 4215 —3 4575 — 60 41095
The table above shows the net change during open en- &7 68 69 70 el
rollr.nent and the: change in cost to the employee for T 3337 1619 1378 537 784
family coverage in each of the plans. These figures were
recorded at the completion of enrollment periods and i 772 1894 2282 2512 2611
BC/BS 299 300 290 275 278

price changes reflect adjustments in the employer con-
tribution during the calendar year. During the five-year
period covered in the table, the University of California’s
confribution has increased from $6 to $12 per en-
rolled employee. Therefore, the net increase to the
employee with family coverage has been $25.62 (102%)
in Plan I, $8.78 (88%) in Plan lll, and $19.60 (71%) in
New Mexico Blue Cross. The table at right shows en-
rollment figures over a five-year period for each of the
three group health insurance plans offered to employees
at the Laboratory. The figures represent enrollment just
prior fo open enrollment periods.
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ployees enrolled at Los Alamos in the University
insurance programs is higher than at any other
University location.

“The University of California has a group in-
surance manager in Berkeley whose responsibility
is to develop and administer group Insurance pro-
grams. He and his staff work with the personnel
people from the University campuses and lab-
oratories, and he is our contact with respect to
changes in programs, employee complaints and
suggestions for the annual negotiations with the
insurance carriers. Once or twice a year he holds
meetings with employee benefits people from the
different University locations. At these meetings,
participants exchange ideas and discuss sugges-
tions they have received. The manager evaluates
these proposals and resolves any conflicting points
of view before meeting with representatives of
the insurance carriers.

“Insurance premium rates are based on three
things. These are claims experience in the pre-
ceding fiscal year; retention that the insurance
companies must have for such things as outstand-
ing claims, administrative expense, profits, taxes
and reserves, and projected costs for the current
fiscal year. Unfortunately, for all of us, the cost of
medical care has been skyrocketing in this coun-
try. As a result, some new national health plan may
be passed by the Congress in 1972. How this may
affect private plans such as ours is not yet clear.

“Equitable Plans II and III are University-
wide, and Los Alamos is a part of the total Univ-
ersity claims experience, so rates are not geared
specifically to LASL.”

Group PER-6, however, does keep track of
LASL’s claims experience—employee dollars paid
in versus cash claims paid out. According to Mrs.
Roberson, the cumulative total for Equitable
Plan II since its inception at the Laboratory in
1962 is $1.04 paid out in cash claims for every
premium dollar paid in. Cumulative totals for



Equitable Plan TII and New Mexico Blue Cross/
Blue Shicld are 84 cents and 95 cents respectively.

Administration of the lLaboratory’s insurance
programs is a junction of PER-6 and inclodes
counseling scrvices and processing of tnsurance
data. New hires are given reasonable time to cn-
roll in any of the insurance programs. For cm-
ployces who are alrcady covolled, changes are
rnade during an anmual open enrollment period
which is usually in November. These normally
become effective the first day of the new calendar
year. During the open enrollment period em-
ployees can coroll or make changes in life and
health insuarance plans without evidence ol in-
surability, increase life insurance coverage, change
health plans and add previously uninsured de-
pendents. Fsceptions to the open enrollment
pertod arve that employees can enroll or make
changes in the accidental death and dismember-
ment and autornobile insurance plans at any
time duaring the year. The same is true of short-

ez Hults of PER-& explains the employee benefits program o Robert Anderson, a new hire in J-8.

term disability insurance, although the employce
must submit a statement of health for approval
by the insurance company before he can be en-
rolled. Also, beneficiary designations in life and
accidental death and dismemberment plans may
be changed at any time.

Wilson and Mrs. Roberson pointed out several
advantages to belonging to the group insurance
plans offered through the Laboratory. Cost to the
cmployee is lower under the group plans than if
they were to subscribe individually. The Univ-
crsity contributes $12 per month for cach em-
ployce cnrolled under one ol the group health
insurance plans which helps offsct employee costs.
The University’s monthly contribution has in-
creased $2 cach ycar for the past two years. Other
advantages can result from improved claims ex-
pericnce. In 1971, for example, December pre-
miums were waived for employee and dependent
life insurance and short-term  disability plans
becanse of favorable experience. R

"



peratlon Barbizon:

; Paint Job
“on 4,350 Miles

of a Magnetic Field Line

By Bill Regan

B "here it is. . . . Oh! Beautiful. , . . Right on

Baby. . . Right on. ... Look at it go. . . .

Motherrrrr (IOOSC. . .. Beautiful, . . . Beauti-

ful., .

» )
\

';Fhese approving cornments and more floated
ab(fgve the general chatter from an intent group

of |

| Operation Barbizon participants crowded

around .a television s¢reen The place’ was an
_office! trailer at chkam Air Force Base, Hono-

luli

u. i'The time was Alco/ Bubia plus five days.

What is Operation Barbizon? What is an Alco/
Bubia? Why all the excitement over TV?

Operation Barbuon1 was a series of rocket-
laynched experiments des1gned to investigate the
ionosphere and its magnetic and electric fields.

Alco and Bubia are the Spanish bird names

giv
Al

(meaning ' guillemot and gannet respectively)

en to the first two eyents sponsored by the Los
mos Scientific Laboratory in Operatlon Barbi-

Zo

n, Other participants in the series came from

t:htrr\ Sandla Lahoratories, the Advanced Research




Projects Agency (ARPA), University ol Alaska
Geophysical Institute, National Science Founda-
tion, Defense Nuoclear Ageuncy (DNA), National
Acronautics and Space Administration (NASA)
and the United States Navy and Air Force.

The L'V show? . . . well, it was no ordinary
program. Appearing on the screcn was visual
prool that Don Kerr’s and Milt Peck’s [-10 space
physicists and their colleagues had added another
first to the Laboratory’s long list of successcs.

T'he screen first showed the darkness ol space
with myriad stars-more nunerous than the hu-
man cye normally sces even on the cleavest of
nights. T'he intensified-image orthicon camera
which recorded the scene has sensitivity Far sur
passing that of the eye. A small dot of light ap-
peared in the lower vight and rose to a point near
a bright star. Saddenly the dot exploded and ex-
panded into a large double doughnutshaped
cloud of light which moved diagonally to almost
il the screen. A shore line of light speared
through the douphnut and streiched and stretched
until it streaked from corner to corner.,

A sccond video vecord ivacked ahead of the
strcak showing its movement frora north to

continved on next pago

It was Alco/Bubia plus five days when an intent group of
Operation Barbizon experimenters gathered around «o
television monitor to see the data. They are Gene Wes-
cott, University of Alaska; Dan Stillman, J-8; Ed Marram,
EG8G; Don Kerr, J-10, test group director; Bob Jeffries,
J-10; and Tom Hallinan and Russ Beach, both of the
University of Alaska.
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south across the star background. The streak
curved on and on and finally was lost over the
southern horizon. These were the video tapes of
Alco/Bubia recorded by Eric Jones, J-10, Johnnie
Gallegos, J-14, and Russ Beach, University of
Alaska, from Mount Haleakala on the island of
Maui.

A third and a fourth tape were run showing
the same streak as it looked to airborne observers
aboard two Air Force/AEC NC-135 flying labor-
atories far south of the equator near Tonga. From
this viewpoint the streak appeared low on the
northern horizon and arched high into the star-
studded sky background.

This was proof that LASL scientists had suc-
ceeded in injecting a jet stream of barium plasma
upwards along a specific magnetic field line of the
earth, visibly painting it with barium iohs for its
whole 4,350-mile length. Man for the first time
could actually see one strand in that invisible
magnetic envelope that originates inside our
planet’s rocky mantle and extends thousands of
miles out into space.

The earth’s external field can be pictured by
imagining lines of force that emerge from one
magnetic pole and curve around the earth to re-
enter at the opposite magnetic pole. Before the
space age began, the field was assumed to be sym-
metric around the poles and it was believed that
it extended to infinity. Now it is known that this
picture of the blanket that serves as the first bar-
rier to radiation streaming toward earth from the
sun and interplanetary space is not at all accurate.

The pioneering experiment in ionospheric
investigation was done not just once, but twice.
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Neil Davis, University of Alaska Geo-
physical Institute, describes the next
field line tracing experiment for Hono-
lulu newsmen. The pioneering experi-
ments, Alco and Bubia, traced a short
geomagnetic field line represented by
innermost arc to globe.

i Lo &

Eric Jones, J-10, and Johnnie Gallegos, J-14, recorded
this closeup of the beginning of the barium plasma jet
which traced a geomagnetic field line for its whole length.
The intensified-image orthicon record was made from
Mount Haleakala, Maui.



During cach morning twilight of Oct. 18 and 19,
a Sandia-launched Sandhawk-Tomahawk rocket
roarcd into the pre-dawn sky over the Atomic
Faergy Conmumission’s Kauai Test Vacility  at
Barking Sands. At 291 miles altitude a high ex-
plosive shaped charge, surrounding an 800-gram
cone of bariem metal, detonated on radio comn-
mand creating a barium plasma jet. The jet had
suflicient. pariicle velocity upwards to the south
along the magnetic ficld line to get over the
equatorial summit.

In a matter of a few scconds much of the neu-
tral barium became ionized by solar altraviolet
radiation and the positively charged particles
streamed south with a complicated spiraling mo-
tion along the magnetic field line. The stream of
particles in eflect formed a tube of ions around
the line and scattered light in the visible spec-
trum making it possible to photograph it with
very sensitive optical gystems.

About five minutes after injection the first
bariurn ions tcached the southern conjugate de-
position points where their arrival was recorded
by the scientific crews aboard the two NC-185
lying laboratorics on station southcast of "l'onga.
Directing the T.ASL, atrborne observations were
Bob Jeffries and Bill Roach, J-10.

Relatively bright barium emissions appeared as
more fons arrived and piled up at the point where
they entered the upper atmosphere. Striations de-
veloped in the southern conjugate barium cloud
about 24 minutes after release and their distance
of scparation increased slowly with time. During
cach experiment barium ion streamers were ob-
served for about an hour until sunlight prevented
further observation.

All along the ion path from ground stations on
Maui, tiny Johnston Island, isolated Canton
Island, American Samoa and remote Niue—the
men of TAST, and their collcagues from other
lahoratoties and agencies observed and recorded
a mass of data with a variety of optical equip-
ment.

In Honolulu, when the records were returned,
the theoreticians were waiting and the tedious
job of preliminary analysis began. John Zinn and
John Kodis, J-10, Gene Wescott, Neil Davis and
Wally Murcray, University of Alaska, and Jerry
Fu, Los Alamos GG, ])()1"(3(1 OVCr Star maps
comparing them with photographic records which
had supcrimposed star images. Lon trail positions
were established by triangulation methods, rela-
tively simple for the data collected at ground

Ivars Henins, P-17, adjusts optical equipment aboard the
NC-135 aircraft in preparation for the Buitre plasma gun
experiment.

stations, but more complicated in the case of the
aircralt data.

Comparison of Alco/Bubia field linc tracings
with most of the existing magnetic ficld models
showed that the southern conjugate locations are
consistently to the cast of predictions by as
much as b0 miles. However, onc model, POGO
10/68, was in good agreement with the L.ASI.
data for carly time obscrvations. More complete
data analysis is now underway and will continuc
for some time.

What does all this mecan? It points out that
although geomagnetic observations have been
made for many ycars from ships, aircraft, ground
stations and more recently, satellites, the resulting
models have many deficiencies. If man is to be
able to predict what the magnetic ficld structure
is at a given point and time much more data is
required for real understanding.

Alco/Bubia shows that a new and probably
more exact technique is practicable. "These two
experiments mark only the beginning of what
could be a significant, long range, systematic pro-

continued on next page
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Above, C. R. Robertson, left, J-DO,
runs a communication check at the
LASL ground station on Logatala Hill,
American Samoa, while Larry Krenzien,
J-8, and Bruce Stewart, J-10, finish the
housing for the optical equipment in-
side the trailer.

A four-rocket finale, photographed by
Bill Jack Rodgers, ISD-7, marked the
end of Operation Barhizon.

gram to visually map the geomagnetic field struc-
ture and perhaps to add to man’s understanding
of the transition region (magnetopause) between
the magnetosphere containing the earth’s protect-
ing field and the interplanetary medium. Such
understanding is desirable if man is to carry out
his plans of routinely sailing the interplanetary
seas and returning safely to harbor—earth with its
protective magnetic barrier.

The next step will be to see if it is possible to
inject barium particles and paint a field line
which runs from pole to pole and arches out
a greater distance into space, perhaps as far as five
earth radii, instead of the modest one and a half
of Alco/Bubia. The easiest way to do this would
be to make the injection much further north,
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nearer to where the field lines dip downward to
the magnetic pole.

And LASL’s energetic team of space physicists
is going to try just that. Plans are under way to
launch another barium jet payload from near
Fairbanks, Alaska, home base of the University
of Alaska Geophysical Institute which will once
again collaborate with Los Alamos. Target date
is early March. The field line tracing experiment
will be an “add on” to a series of coordinated
rocket investigations of auroras.

Operation Barbizon which kept a LASL field
test group of 50 in the Pacific Ocean areas for
about 40 days during October and November
ended Nov. 7 with a grand finale performance
involving four rocket launches and a double-



Above, ot the Pacific Missile Range
conirol room ot Barking Sands, Milt
Peek, dlternate director for the LASL
fest group, and Jim Wells, J-1, receive
leist minute reports from both ground
and air observation stations.

header carly evening experiment. One rocket was
used to deposit two bariuin clouds in the ion-
osphere at an altitude of 125 miles. Observation
ol barium cloud movenients is a relatively com-
mon way ol studying the magnetic field in the
ionosphere. "T'heir color change {rom green to
pink-violet provided IMawaiian Tsland residents
and tourists with a spectacular view ol science at
work. A stmilar experiment carlicr in the series
was hidden from most Ishud viewers by clouds,

A sccond rocket carried a plasma gun powered
by a high explosive generator which injected a
high energy neon plasma jet at an angle to the
geomaguetic ficld to study interactions with the
ambicot atmosphere and lield-aliened excitation
processes. It was not visible to ground observers,

Theoreticians John Kodis, and John
Zinn, both of J-10, compare Alco/
Bubia photographs with star maps to
locate the precise position of the bar-
ium jon streak in space.

Juhinnie  Gallegos, 114, and Brook
Sandford, J-10, prepare an intensified-
imrge orthicon camera af the LASL
station on Mount Haleakala, Maui.

T'wo other rvockets carried instrumentation
probes to look at the experiments. "This was a
vepeat of an experiment first successfully con-
ducted in the Birdseed 1970 spring rocket scries.

In addition to the large contingent from Group
J-10, personncl from J-DO, J-1, J-6, -8, J-9, J-14,
J-16, N-1, GMX-6, 1-17, P-1, ENG-5, ISD-1 and
ISD-7 participated in the field test phase of Opera-
tion Barbizon. Important contributions to the
success of the pioneering field-line tracing experi-
ments were made at Tos Alamos by members of
Groups CMB-3 and GMX-6 who constructed the
barium cones and explosive assemblies  and
worked closely with J-10’s Reed Jensen in con-
ducting performance tests prior to the Oct. 18
and 19 experiments. B
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Left, trainees at the Los Alamos Shel-
tered Workshop, Inc., have three con-
tracts with LASL to assemble electronic
components for the Los Alamos Meson
Physics Facility. Some of the trainees
are shown working on the Laboratory
projects under the supervision of the
workshop’s director, Tony Dizon (stand-
ing, upper left).

Photo Shorts

By Bill Jack Rodgers, Ivan Worthington and Henry Ortega

Above, Catherine Wiig, TD-5 data
analyst, wheels a cart of computer
listings into a dumbwaiter near the
Laboratory’s Central Computing Fa-
cility. The dumbwaiter carries materi-
als to the covered walkway which
links with the Administration building.
The apparctus was installed because
of concern for the safety of data
analysts, mostly women, who pre-
viously wheeled their carts across the
oftentimes snowpacked or icy service
area between buildings.

Large icicles hanging over the out-
side walkways at LAMPF Experimental
Area A were potentially hazardous to
the safety of employees until the Zia
Company’s Placido Ortiz was hoisted
aloft in a boatswain’s chair to chip them
off. Operating the crane is J. D. Tyra,
also of the Zia Company.




Lighted Chrisimas frees aren’t limited
to hames and office lobbies anymore,
Members of MP-division put one on
iop of LAMPF Experimenial Area C
which is being buili to house o high
resolution  spectrometer.

Lafi, Harry Krospy of the University of New Mexico Civil Defense Extension Staff
speaks to Los Alamos County, LASL and AEC representatives at the recent
Emergency Planning Workshop. Purpose of the workshop, conducted under
contract with the Department of Defense, was to provide the local Civil Defense
organization with information that cun be used to develop a written county
plan for handling emergency situations resulting from both nuclear and natural
disasters. County Civil Defense Director Bob Porton, 1SD-2 group leader, said
an emergency plan is being formulated under the direction of Mayo Pacheco,
deputy civil defense director, which will be submitted to the New Mexico Civil

Defense Office for approval,

Left, when the snow started to melt it
began to slide off the awning over the
entrance to the Scyllac building’s ma-
chine shop entrance,

Below, a crane is used to emplace one
of fourteen huge prestressed concrete
beams which will support the roof of
the new addition to the Central Com-
puting  Facility. The beams were
brought to Los Alaumos by a convoy of
seven trucks from Albuquerque. The
beams are made of lightweight, steel-
reinforced concrete ranging from 15.5
to 17 fons. The smallest of them is
30”x6'5"x88’  and the largest s
307x8'x97".
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LASL-NMSU Scientists Collaborate
On Mars Dust Cloud Study

The dust cloud which obscured
Mars from Mariner 9 television
cameras during the first half of the
spacecraft’s basic mission was a
disappointment to geologists, for
one of the mission’s basic objectives
was to photograph 70 per cent of
the planet’s surface features.

On the other hand, a Mars dust
storm was one of several phenom-
ena of interest to the National
Aeronautics and Space Adminis-
tration. Dust storms on the planet
have been observed in the past
from earth stations and have been
known to obscure large portions of
the face of Mars for as long as two
months.

Fortunately, NASA scientists
built flexibility into the Mariner
9's systems so they could react to
opportunities to study unusual or
unexpected surface and atmospher-
ic phenomena. This is done by pro-
gramming the spacecraft’s on-board
computer.

When it became apparent that
light-scattering data could be ob-
tained from the Martian dust cloud,
Henry Horak of the Los Alamos
Scientific Laboratory and Reta
Beebe of New Mexico State Univ-
ersity began a collaborative study.

Horak taught astronomy at the
University of Kansas for 17 years
prior to joining Group J-10 at the
Laboratory five years ago. For sev-

20

eral years, he and Mrs. Beebe have
collaborated on various planetary
light scattering problems and are
now sharing computer codes to in-
terpret the properties of the Mars
dust storm. Mrs. Beebe is a research
associate in NMSU’s Astronomy de-
partment and formerly worked at
LASL in Group J-15 as a summer
graduate student.

The two scientists visited the
California Institute of Technol-
ogy’s Jet Propulsion Laboratory at
Pasadena, Calif., where the space-
craft’s orbital operations are sched-
uled, and made recommendations
for observations that would be most
useful in studying properties of the
cloud. Their recommendations
were considered by the JPL science
team which meets daily to capital-
ize on the flexibility of the Marin-
er's capabilities. Photometric mea-
surements of the dust cloud were
subsequently included in the mix
of data transmitted to earth by the
spacecraft’s instrumentation.

The Mariner’s television cameras
are equipped with a series of filters
which allows them to function as
photometers, instruments used to
measure brightness and polarization
of reflected light. These measure-
ments are being used by the LASL
and NMSU scientists to determine
particle size distribution and their

refractive indices. From these par-
ameters, others, such as density, that
will help in modeling the cloud, can
be inferred.

“Photometric studies of Mars,”
Horak said, “are important to us in
J-10 because we study atmospheric
phenomena of all kinds. And
they're helpful in planning future
space missions, such as the Grand
Tours scheduled in the late 70’s
when vehicles will be sent to the
outermost planets.”

Mrs. Beebe noted, “The varia-
tions in the properties of the dust
cloud over the planet can be used to
determine the forces of the wind and
the circulation pattern on Mars.”

The Mars probe was launched
May 30 and was put into orbit
around the planet in mid-Novem-
ber. NASA planned a basic 90-day
mission for the Mariner and, if
the condition of the spacecraft per-
mits, an extended mission of up to
one year is possible. The dust cloud
began dissipating in late December
and television coverage was begun.
Although photographs will cover
somewhat less than 70 per cent of
Mars’ surface, scientists received a
bonus in atmospheric measure-
ments. Together, the mix of atmos-
pheric and surface data will greatly
increase man’s knowledge of Mars
and of the solar system. &



Henry Horak, J-10, and Reta Beebe, New Mexico
State University, position Mars on a spuce globe.

Wolfgang Poppelbaum to Head E-Division

Wollgang Poppelbaum, proflessor of electrical
cugineering and computer science at the Univer-
sity of Ilinois, has been nanmed to head a new
division at the Los Ala-
mos Scicentific Laboratory.

The new organization
is known as F-- (clectron-
ics and instramentation)
division, and is expected
to improve the overall
Laboratory capability in
the clectronics  field by
climinating  duplication
of effort, by improved co-
ordination and sharing of
achicvements.  Kmphasis
will be placed on clec-
tronics rescarch and devefopment of highly spe-
cialized equipraent to meet the needs of the Los

. );

Wolfgung Poppelbaum

Alamos Scientific Laboratory programs.

The division’s size is expected to be in the
range of hetween 150 and 200 employees. Present
members have been drawn from other Laboratory
groups including P-1, C-8, CMB-7, ENG-b,
ENG-7 and SP-3.

Its staff includes William Briscoe, alternate
division leader; Thomas Gardiner, assistant divi-
sion Jeader and leader of the digital systems
group, with James Gallagher as alternate group
fcader; Bobby Strait, leader of the control sys-
tems group, and John Buchen, alternate; Richard
[lichert, leader of the analog device and detector
group; George Bjarke, acting leader of the fabri-
cation group; and Donald Lester, lcader of the
maintenance group. Supporting the division of-
fice will be John Tamb, business management;
Charles Beckett, information; and Bjarke, equip-
ment and quality control. %
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short subjects

Bill Ogle, J-division leader, has been appointed
chairman of the Nevada Test Site Planning
Board. The appointment was announced by
R. E. Miller, manager of
the Atomic Energy Com-
mission’s Nevada Opera-
tions Office.

As chairman, Ogle is
responsible for transmit-
ting to Miller the board’s
recommendations on var-
ious policy and opera-
tional matters including
program or project sche-
dules, technical impact of
current and proposed ex-
periments, budgetary impacts on proposed pro-
grams and other planning necessary to conduct
nuclear experiments at NTS and offsite loca-
tions.

Ogle, who has participated in all of the United
States Pacific nuclear tests and most of the LASL
events at N'TS, succeeds Roger Batzel. Batzel re-
signed after he was appointed director of the
Lawrence Livermore Laboratory.

e

LASL Director Harold Agnew has been ap-
pointed a member of the Committee on Federal
Laboratories for a three-year term ending Dec.
31, 1974.

The committee is the major arm of the Fed-
eral Council for Science and Technology and
deals with the internal management problems of
federal laboratories, both government-operated
and contract-operated.

=ia

Science Youth Days at the Los Alamos Scien-
tific Laboratory will be April 12-14. The event
drew 750 students from a five-state area last year.

Ken Hill and LeRoy Apodaca, both of ISD-2,
are co-chairman for the event.

Los Alamos high school students will tour
LASL facilities during the first day. Local senior

science students will serve as honor guides for,

out-of-town students the next two days.
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Registration for second semester classes at the
University of New Mexico’s Los Alamos Resi-
dence Center will be from 10 a.m. until 5 p.m,
Jan. 19-21. Classes will begin Jan. 24.

- Persons planning to enroll will have a choice
of 29 courses. Most are basic freshman and sopho-
more classes in the humanities, sciences and arts.
Two junior-level courses—magazine journalism
and Spanish literature—will also be offered.

More detailed information is available from
the registrar, Betty Myers, 662-6966.

¥

Celeste Porto retired after more than 22 years
in Group H-5. She plans a trip to Florida and will
return to Los Alamos in the spring.

Grace Williamson, SP-12, retired following
more than 21 years with the Supply and Property
department. She and her husband, John, plan to
do some traveling, but will maintain their home
in Los Alamos.

Pedro Samuel Vigil retired after more than 21
years in GMX-3. He will continue to live in the
Espanola Valley.

Elizabeth Graves, P-6 group leader and one of
the first scientists to arrive at Los Alamos in early
1943, died in an Albu-
querque hospital after a
lengthy illness.

Mrs. Graves came to
Los Alamos with her hus-
band, Alvin, from the
Metallurgical Laboratory
at the University of Chi-
cago. Both were physi-
cists. He was associated
with the group which in-
itiated the first self-sus-
taining nuclear chain re-
action Dec. 2, 1942, and was head of LASL's
J-division at the time of his death in 1965. She
began work on fast neutron measurements and
related research in neutron physics at the Uni-
versity of Chicago, and continued working in
these areas almost without interruption until her
death.

She is survived by three children: Marilyn (Ms.
George) Hedrick of Stillwater, Okla., Alvin
Palmer, and Flizabeth Anne, a student at the Uni-
versity of New Mexico; one grandson, Bryan
Hedrick; and one brother, John Riddle of Los
Altos Hills, Calif.




MEP-Division ]Bf:gigm Hﬂorganization

Aimed at

LAMPI (chraai_;i@:n and Research

& cveral years ago, MP-division was organized in
nJa way that was compatible with the develop-
ment and construction phase of the Tos Alamos
Meson Physics Iacility. Now that this phase is
ncaring completion, the division has begun a
gradual reorganization to permit a smooth trans-
ition to operation and research at LAMPY,

According to T.oais Rosen, MP-division leader,
the major objective of the reorganizacion plan is
to make changes within the division “. . . with
minimum perturbation and anxiety to the per-
sonnel involved, and with minimum distarbance
to the on-going construction work on the accelera-
tor proper, the experimental arcas and the all-
imnportant sccondary beam lines,

“Division personnel will be kept on their pres-
ent tasks until these are concluded. Then, the
pcople involved will gradually be phased into
new duties consistent with operation of the facil-
ity and the rescarch programs that will be con-
ducted there”

Although a full 800-McV heam is not expected
for another six months and experiments are not
scheduled to begin until 1978, Rosen noted,
“Some experiments have already been aceepted.
and it will take all the time we have lelt to ade-
quately prepare for them, The present reorgani-
zation plan allows the division to move expedi-
tiously and in an orderly fashion from the con-
struction phase to operations and rescarch.”

In a memorandum to MP-division personnel,
the division leader stated that some adminiscra-
tive changes “. . . will be implemented as soon
alter Jan. [, 1972, as is [casible without causing
unacceptable disraption of construction activ-
ities,”

These include the appointments of T'om Put-
nam as assistant division leader for safety; Paul
Fdwards, assistant division leader for facility
planning and budget control; Ed Knapp, asso-
ciate division leader for practical applications;
and Don THagerman, associate division leader for
operations.

Hagerman will have overall responsibility for
accelerator operations, maintenance and develop-
ment activities in Groups MP-1, MP-2, MP-8 and
MP-9. Ile will also be chicl of operations with
responsibility for day-to-day scheduling of exper-
iments on line and in preparation.

Other administrative changes include the ap-
pointment of Ray Gore as MP-1 group leader;
IMagerman, acting MP-2 group leader, and Bob
Warncr, alternate group leader; Bob Macek, alter-
nate MP-6 group leader; T1. A, "Thicssen, alternate
MP-7 group leader.

Group MP-5 has been disbanded since construc-
tion scheduling, planning and budget control ac-
tivitics have been moved to the division oflice
under Fdwards.

Two new groups, MP-8 and MIP’-9, have been
formed under the leadership of Tom Boyd and
Bob Jameson respectively. H. C. Worstell is alter-
nate MP-8 group leader. Don Swenson is asso-
ciate MP-9 group leader, and Ralph Stevens is as-
sistant group leader.

The responsibilities of MP-8 include electrical
and mechanical enginecring, drafting, metronics
laboratory, klystron repair and accelerator im-
provements.

Group MP-9 will be responsible for the de-
velopment of advanced concepts for improvement
of accelerator reliability and capability. &
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the technical side

Taken from LASL Technical Information Reports submitted through ISD-6

Seminar, Physical Technical Insti-

tute of Leningrad, USSR, Sept. 17:
“Los Alamos Meson Factory”’ by

R. L. Burman, MP-7

Colloquium, Physics Department,

Stevens Institute of Technology, Ho-

boken, N.J., Oct. 14;

“Anomalous Microwave Absorp-
tion Near the Plasma Frequency”
by H. Dreicer, P-13
Turbulence Modeling Workshop,
Boulder, Colo., Oct. 18-19:

“A Brief Review of Recent Work
in Turbulence Modeling at Los Al-
amos” by R. A. Gentry, T-3 (in-
vited)

Seminar, Department of Biophysics,
Pennsylvania State University, Uni-
versity Park, Pa., Oct. 19:

“"DNA-Membrane Associations in
Chinese Hamster Cells” by C. E.
Hildebrand, H-4 (invited)

Los Alamos—Santa Fe Subsection,
Institute of Electrical and Electronic
Engineers Meeting, Los Alamos,
Oct, 20:

“Superconducting Power Trans-
mission Lines” by E. F. Hammel, P-8
Symposium on Implementing Nu-
clear Safeguards, Kansas State Un-
iversity, Manhattan, Oct. 25-27:

“Real Problems—Real Solutions”
by J. H. Menzel, A-1
Seminars, Physical-Technical Insti-
tute of the Ukrainian Academy of
Sciences of the USSR, Kharkov, Oct.
26; Lebedev Physical-Technical In-
stitute of the USSR Academy of
Sciences, Moscow, Oct. 28; and
loffe Physical-Technical Institute of
the USSR Academy of Sciences,
Leningrad, Nov. 1:

“Basic Plasma Research at Los
Alamos on Anomalous Microwave
Absorption, Plasma Cyclotron Emis-
sion, and the Application of Radic-
active lon Tracers to Plasma Diag-
nostic Problems’ by H. Dreicer, P-13

1971 Symposium on Thermal Expan-
sion, Corning, N.Y., Oct. 27-29:
“The Variation of Lattice Param-
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eter of UC-ZrC Solid Solutions with
Temperature and Composition” by
A. L. Bowman and N. H. Krikorian,
both CMB-3, and N. G. Nereson,
pP-2

Seminar, Rocky Flats, Golden,
Colo., Oct. 29:

“Plutonium-Chemistry Studies Re-
lated to New Weapons Designs” by
J. W. Ward, CMB-5

“The Plutonium-Hydrogen Reac-
tion: A Study of the Reaction Rate
with a Vacuum Microscope and by
Pressure Measurements” by W. M.
Olson, CMB-5

Conference on Superconductivity in
d- and {- Band Metals, University of
Rochester, N.Y., Oct. 29-30:

“Superconductivity of Various
Ternary Thorium Compounds” by
A. L. Giorgi, E. G. Szklarz and M.
C. Krupka, all CMB-3

Twenty-fourth Pacific Coast Region-
al Meeting of American Ceramic
Society, Anaheim, Calif., Oct. 30-
Nov. 3:

“The Grindability of Petroleum
Cokes” by R. J. Imprescia, H. D.
Lewis and J. A. O’Rourke, ali
CMB-13

Twenty-fourth Annual Conference
on Engineering in Medicine and
Biology, Las Vegas, Nev., Oct. 31-
Nov. 4:

“Electronic  Cell  Sorting by
Volume, Light Scatter and Fluor-
escence’” by J. A. Steinkamp and
M. J. Fulwyler, both H-4, and J. R.
Coulter, SD-5

Health Physics Society Symposium,
Richland, Wash., Nov. 2-5:

“Human Values in Standard Set-
ting” by H. J. Otway, J-DO (in-
vited)

Colloquium, University of Califor-
nia, San Diego, Nov. 3:

"Plasma Flow Systems and Hy-
dromagnetic Guns” by J. Marshall,
P-17
1971 Institute of Electrical and

Electronics Engineers Nuclear Sci-
ence Symposium, San Francisco,
Calif., Nov. 3-5:

“Gamma-Ray Scanning System
for Barrels Containing Plutonium
Waste” by L. V. East, J. L. Parker,
T. D. Reilly and R. B. Walton, all
Al

“SHIRX—A High-Resolution Rock-
et-Borne X-Ray Spectrometer” by
S. Singer, P-4, W. P. Ajello and
J. A. Bergey, both P-1, F. J. Edes-
kuty and K. D. Williamson, Jr.,
both P-8

Second Joint Working Conference
in Chemotherapy, National Cancer
Institute, Annapolis, Md., Nov. 3-5:

“Design of an In Vitro Screening
Test for Anti-Tumor Compounds”
by R. A, Tobey, H-4 (invited)

Panel Discussion, AESOP-V Meet-
ing, Kansas City, Mo., Nov. 3-5:

“Problems as Seen by a Contrac-
tor” by E. A. Voorhees, C-DO

Seminar, Department of Biochem-
istry, University of New Mexico
School of Medicine, Albuquerque,
NOV. 4:

“Heparan Sulfate: A General
Component of Mammalion Cells”
by P. M. Kraemer, H-4 (invited)

1971 Fall Meeting, American Phys-
ical Society, Tucson, Ariz., Nov. 4-6:

“Excitation  Function for the
285)(a, 3n)23% Pu Reaction” by B. H.
Erkkila, P-12, G. R. Bethune, Beth-
une-Cookman College, Daytona,
Florida, and H. C. Britt, P-DOR

“Microscopic  Analysis of New
(p,n) Analog Data at Ep = 23
MeV” by R. B. Perkins, P-DO, R. F.
Bentley and C. D. Zafiratos, both
University of Colorado, Boulder

“Low-Energy Neutrons Produced
by 740-MeV Protons on Uranium”
by L. R. Veeser, E. R. Shunk, and
R. R. Fullwood, all W-8, and A. A.
Robba, A-2

"E3-M2—E| Multipole Mixing in
the 1189-KeV Gamma Radiation of
182w by K. S. Krane, J. R. Sites
and W. A. Steyert, all P-8

“Neutron Fission Cross Section of
ZMNp” by M. M. Hoffman, G. Ber-
zins, W. Sanders and L. J. Brown,
all J-12

“Medical Applications of LAMPF"



by L. Rosen, MP-DO (invited)

“Parity-Nonconserving Ampli-
tudes Observed Through Nuclear
Orientation  Studies” by K. S.
Krane, J. R. Sites and W. A,
Steyert, all P-8

“The Spin of the 1770 keV State
of Palladium-108" by K. S. Krane,
P-8, K. M. Steffen, Purdue University
Tandem Laboratory, Latayette, Ind.,
and M. E. Bunker, P-2

“EI-M2-E3 Mixing of the 1159.3
keV Transition in 176-Hafnivm’ by
K. E. G. Lobner, visiting staff mem-
ber, P-2, 1. A. Smith and M. L.
Bunker, both P.2

“Lavels of "Be from o Study of
the “Bel(t,p)''Be Reaction” by F.
Ajzoenberg-Selove,  University  of
Pennsylvania, Philadelphia, R F.
Casten, and T. J. Mulligan, both
formerly P-DOR, ond O. Hansen,
P-DOR

“Proton Two Particle-One Hole
States in 298§ by P. D, Barnes, C.
Ellegaard and E. Romberg, all Car-
negie-Mellon University, Pittsburgh,
Pa., O. MHansen, P-DOR, and R. Cas-
ten and 1. Mulligan, both formerly
P-DOR

"T == 45/2 Stotes in 20T by O,
Hansen, P-DOR, R. F. Casten and
T. J. Mulligan, both  formerly
P-DOR, E. R. Flynn, P-12, O. Na-
than, Niels Bohr Instituie, Copen-
hagen, Denmark, and N. Stein,
Yale University, New Haven, Conn.

“Polarized Protons on Helium-3
at 13.6 Million-Electron-Volis” by
N. Jarmie, P-DOR and J. H. Jeit,
A2

“Polarization Transfer in the Re-
action Triton(proton, neutron)Heli-
um-3 at 13.6 Million-Electron-Volis”
by R. C. Haighi, T. R. Donoghue,
and J. E. Simmons, all P-DOR

“:xcitation Functions for Fission
Isomars Produced in (f, xn) and
(p, xn) Reactions” by B. B. Buack,
visiting staff member, P-DOR, H. C.
Britt, P-DOR, and B. H. Erkkila, P-12

Institute of Electrical and Electronics
Engineers 1971 Nuclear Science
Symposium, San Franciseo, Calif,,
Nov, 5:

“Problems of Plutonium Measure-
ment in the Environment” by 1. W.
Healy, H-DO

Fifth Asilomar Conference on Cir-
cuits and  Systems, Department of
Flectrical Engineering, Naval Post-
graduate School, Monterey, Calif.,
MNov. 8-10:

"Design Considerations for Cir-
cvits and  Systems  Security” by
R. A. Stutz, TD-3
University of Colorado, Boulder,
Nov. 9:

“Conjectures on the Naiure of
Ball Lightning” by J. L. Tuck, P-DO
Department of Computer Science,
University of California, Berkeley,
MNov., 10:

“Madcap: A Unique Program-
ming Languoge” by M. B. Wells,
-7
Seminar, University of Southern
California, Los Angeles, Nov. 10,
and University of New Mexico, Al-
buquergque, Mov. 18:

“Computational  Considerations
in Digital Image Enhancement” by
B. R. Hunt, C-5
Seminar on the Use of Stable Iso-
fopes in Clinical Pharmacology,
Center for Continuing Education,
University of Chicago, lll., Nov. 10-
11:

“QOrganic Synthesis and  Biosyn-
thesis” by D. . Oft, H-4 (invited)

“Nuclear Magnetic Resonance”
by C. T. Gregg, H-4 (invited)

“Production of Stable lsotopes”
by E. S. Robinson, CNC-4

“Nuclear Magnetic Resonance—
Carbon-13 NMR in Clinical Chem-
istry” by N. A, Matwiyoft, CNC-4
Joint Committee on Atomic Energy
1971 Hearings on Controlled Ther-
monuclear Research, Washington,
N.C., Nov. 10-1T:

“The High-Beta Pulsed Pinch Pro-
gram” by F. L. Ribe, P-15
University of Arizona, Optical Sci-
ence Center, Tucson, Nov. 10-14:

"The Theory of the High Intensity

Laser in Two and Three Level Sys-
lems” by B. J. Feldman, P-18 (in-
vited)
Joint Western Inferstate  Nuclear
Bouard--LASL Symposium, “Risk vs
Benefit: Solution or Dream?,” Los
Alamos, N.M.,, Nov. 11-12;

"Risk-Benefit Quantification” by
H. J. Otway, J-DO
1971 Digital Equipment Computer

Users Society Fall Symposium, San
Francisco, Calif., Nov. 11-13:

“Yet Another Photopeak Analysis
Program for the PDP-9 Computer”
by L. V. East, A-1
Seminar, Department of Physics,
University of Missouri, St. Louis,
Nov. 12:

“The Use of lon Beams in Spec-
troscopic Studies” by W. B. Maier,
Il, and R. F. Holland, both J-10
{invited)

Seminar, University of Chicago, De-
partment of the Geophysical Sci-
ences, Chicago, Hll., Nov. 12:

“Subterrene” by E. S. Robinson,
CNC-4 (invited)

Colloquium, Center for Numerical
Analysis, University of Texas, Aus-
tin, Nov. 15:

“A Survey of Methods for the Di-
rect Solution of the Discrete Poisson
Equation” by F. W. Dorr, C-6
University of Oklahoma, Norman,
Nov. 15:

“Use of lon Beams in Spectro-

scopic Studies” by R. F. Holland
ond W. B. Maier, I, both J-10
(invited)
Radiation  Shielding  Information
Center Seminar-Workshop on Ra-
diation Transport in Air, Ook Ridge
Nationa! Laboratory, Tenn., Nov.
15-17:

“Multigroup Monte Carlo and
Sx Methods for Air Transport” by
D. R, Harris, Jr., T-2, D. R, Koenig,
TD-4, and W. E. Preeg, TD-3

“An Evaluation of the Neutron
and Gamma Ray Cross Sections for
Nitrogen” by P. G. Young, Jr., and
D, G. Foster, Jr., both T-2

“A Preliminary Evaluation of the
Neutron and  Photon-Production
Cross Sections of Oxygen” by D. G.
Foster, Jr., and P. G. Younyg, Jr.,
both T-2

“Time-Dependent, Two-Dimension-
al Calculation of Energy Deposi-
tion in Air Due to Neutrons from a
High Energy Source” by W. H.
Roach, 1-10

“Ajr Transport Calculations Using
the Los Alamos Scientific Labora-
tory—Naval Weapons Evaluation
Facility Neutron-Gamma  Air - Flux
Tape and the Naval Weapons

continved on next page
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Evaluation Facility Computer Pro-
gram CDR” by J. E. Campbell,
Naval Weapons Evaluation Facil-
ity, Albuguerque, and H. A. Sand-
meier, TD-3

"Two-Dimensional Coupled Neu-
tron-Gamma S, Transport from «a
14.1 MeV Neutron Source in Air
Over Ground Using the Los Alamos
Scientific Laboratory Twotran-FC
Program” by H. A. Sandmeier,
TD-3, K. D. Lathrop and F. W.
Brinkley, both T-1, G. E. Hansen,
N-2, and J. E. Compbell, Naval
Weapons Evaluation Facility, Al-
buquerque.

“An Automated Method to Cal-
culote  Non-Fission Neutron and
Neutron-Induced Gamma Heating
in Air and Other Materials from
Basic  Multigroup  Cross  Section
Data” by H. A. Sandmeier, TD-3,
G. E. Hansen, N-2, and Margaret
E. Asprey, C-4

“Two Dimensional Air Transport
from a Point, Anisotropic Source”
by K. D. Lathrop, T-1

“The Simulation of Low Energy
Photon Transport and the Simula-
tion of the Adjoint Neutron Trans-
port Equation with Monte Carlo”
by L. L. Carter, E. D. Cashwell and
R. G. Schrandt, all TD-6

Thirteenth Annual Meeting, Division
of Plasma Physics, American Physi-
cal Society, University of Wiscon-
sin, Madison, Nov. 15-18:

“Initial Theta-Pinch Experiments
in the Scyllac 5-Meter Toroidal Sec-
tor” by G. A. Sawyer, R. F. Gribble,
W. E. Quinn and D. M. Weldon, all
P-15, and C. F. Hammer, P-16

“Electrically  Driven  lonizing
Shock Waves” by B. R. Suydam,
T-DOT

“Plasma  Focus  Experiments,
Theory, and Numerical Simulation”
by J. W. Mather, P-7 (invited)

“Interpretation  of  Anomalous
Microwave  Absorption  Measure-
ments” by J. C. Ingraham, H.
Dreicer and D. B. Henderson, all
P13

”Anomalous Microwave Absorp-
tion Near the Plasma Frequency”
by H. Dreicer, D. B. Henderson and
J. C. Ingraham, all P-13

“"Q-Machine lon Drift Speed and
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Resonant Charge Exchange Near
the Hot Plate” by D. B. Henderson,
H. Dreicer and J. D. Thomas, all
P-13

“Shock Heating of a Biased Plas-
ma’ by T. A, Oliphant, P-18

“Theory of Laminar Collisionless
Shocks” by D. W. Forslund and
J. P. Freidberg, both P-18

“Numerical Simulation of the
Plasma Focus Experiment” by B. M.
Marder, P-18

“Numerical Simulation of Non-
linear Resonant Damping of lon
Waves in One Dimension” by T. P.
Armstrong, visiting staff member in
P-18

“Numerical MHD Stability Cal-
culations of Mixed Field Toroidal
Equilibria” by D. A. Baker and
L. W. Mann, both P-18

“Growth Rates for Axially Sym-
metric Equilibria” by H. Weitzner,
consultant in P-18

“Two-Dimensional Interferometry
at 10.68" by R. W. Peterson and
F. C. Jahoda, both P-15, P. R. For-
man, P-14, S. T. Kush, University of
Texas, Austin, and F. L. Yarger,
Highlands University, Las Vegas,
N. M.

“Experimental Study of Magnetic
Energy Storage for Theta-Pinch Ex-
periments” by H. L. Laquer and
L. D. G. Llindsay, both P-8, and
E. M. Little and D. M. Weldon, both
P-15

“Experiments on the 8= 1,0 Heli-
cal Equilibria in the Scyllac 5-
Meter, Theta-Pinch Toroidal Sector”
by W. E. Quinn, W. R. Ellis, F. L.
Ribe and E. L. Zimmerman, all P-15

“Plasma  Measurements on the
Scyllac 5-Meter Toroidal Sector” by
F. C. Jahoda, S. C. Burnett, W. R.
Ellis, R. E. Siemon, all P-15, and
M. Kaufmann, Max-Planck Institute
for Plasma Physics, Garching, Ger-
many

“A Parameter Study of Next
Generation Theta Pinch  Experi-
ments” by S. C. Burnett and W. R.
Ellis, both P-15

"Wetted-Wall Reactor Concept
for Power Generation from Laser-
Initfiated Fusion Pulses” by J. D.
Balcomb, N-DO, and J. C. Hed-
strom, N-DOT

“The Separated-Shock Concept
for Large-Scale Theta-Pinch Experi-
ments’” by F. L. Ribe, P-15

“Variational Algorithms for Nu-
merical Simulation of Collisionless
Plasma with Point Particles includ-
ing Magnetic Interactions” by H. R.
Lewis, P-18

A Comparison of Some Particle-
in-Cell  Plasma  Simulation Meth-
ods” by A. Sykes and J. A. Wesson,
both Culham Laboratory, United
Kingdom Atomic Energy Authority,
Abington, Berkshire, England, and
H. R. Lewis, P-18

“Use of a Theta-Pinch for Opa-
city Studies” by D. B. Thomson,
GMX-6, and A. G. Bailey, P-16

“The Toroidal Z-Pinch Experi-
ment with Shock Heating” by L. C.
Burkhardt, J. DiMarco, P. Forman,
A. Haberstich, H. Karr, J. Phillips
and A. Schofield, all P-14

“Cross-Field Resistivity Due to the
Nonlinear Electron Cyclotron Drift
Instability” by C. W. Nielson, D. W.
Forslund and R. L. Morse, all P-18

“Absorption of Laser Light in
Plasmas’ by R. L. Morse, J. P. Fried-
berg, B. M. Marder, R. W. Mitchell
and C. W. Nielson, all P-18, and L.
Rudsinski, C-4

“Barium Cloud Striation Struc-
ture” by S. R. Goldman, formerly
J-10

Seminar, Department of Electrical
Engineering, University of Colora-
do, Boulder, Nov. 16:

“An Introduction to the Los Al-
amos Meson Physics Facility” by D.
C. Hagerman, MP-2

1971 Conference on Magnetism
and Magnetic Materials, Chicago,
Hl., Nov. 16-19:

“Neutron Diffraction Studies on
Dysprosium  Antimonide, Neody-
mium Antimonide, and Cerium An-
timonide” by N. G. Nereson, P-2,
and V. O. Struebing, CMB-5

University of North Carolina—Duke

University Joint Physics Colloquium,

Chapel Hill, N.C., Nov. 17:
“Ferromagnetic Superconductors

and Thermometry Below 0.1 K” by

R. D. Taylor, P-8 (invited)

Eleventh Annual Meeting, American



Society for Cell Biology, New
Orleans, La., Nav, 17-20:

“Protein Synthesis in lsoleucine-
Deficient Chinese Hamster Ovary
Cells” by M. D. £nger and R. A.
Tobey, both H-4

"DNA Constancy in Heteroploidy
and Interphase Chromosome Con-
tinuity” by P. M. Kraemer, D. F.
Petersen, and M. A. Van Dilla, all
H-4

“The Metabolism of Histone
Isolated from Cytoplasm” by L. R.
Gurley, M. D. Enger and R. A.
Walters, all H-4
Seminar, University of New Mexico,
Albuquerque, Nov. 18:

“"Computational Considerations in
Digital Image Enhancement” by
B. R. Hunt, C-5
Seminar  on  Moterials  Science,
Sandia Corporation, Albuquerque,
Nov. 18:

“Thermodynamic  Properlies  of
the Transition Metal Carbides” by
F. K. Storms, CMB-3
Second Rocky Mountain  Appren-
ticeship Conference, Denver, Colo.,
Nov. 18-20:

“Journeymen as Teachers” by
A. P. Delgado, SD-DO
New Mexico Chapter, American
Society of Safety Engineers, Albu.
querque, Nov. 19:

“Respirator  Lfficiency  Measure-
ment and New Regulations” by
L. C. Hyatt, H-5
Seminar, Nuclear Engineering De-
partment, University of New Mex-
ico, Albuquerque, Nov. 19:

“Use of Activation Analysis and
Scanning  Electron Microscopy  to
Characterize Aerosol Sources” by
W. A. Sedlacek, P. R. Guthals and
Helen L. Smith, all CNC-11
Colorado State University, Fort Col-
lins, Nov. 19:

“Energy Resources and Nuclear
Power” by G. A. Graves, Dir. Off.
Fifth Annual Conference on Numer-
ical Simulation of Plasmas, Univer-
sity of lowa, lowa City, Nov. 19-20:

“Electromagnetic Simulation
Methods Based on an  Extended-
Particle Lagrangian” by E. L. Lind-
man, J-10

“A Pic-Type Fluid Code” by
B. M. Marder, P-18

“Variational Algorithms for Nu-
merical Simulation of Collisionless
Plasma with Point Particles Includ-
ing Magnetic Interactions’” by H. R.
Lewis, P-18

“A Comparison of Some Particle-
in-Cell Plasma Simulation Methods”
by A. Sykes and J. A. Wesson, both
Cultham Lahoratory, United King-
dom Atomic Fnergy Authority, Ab-
ington, Berkshire, FEngland, and
H. R. Lewis, P-18

“On the Formation and Structure
of Strong Electromagnetic Collision-
less Shockwaves” by D. W. Fors-
lund and R. W. Mitchell, both P-18

“PIC Codes on Advanced Com-
puters” by R. W. Mitchell, P-18,
and L. E. Rudsinski, C-4

“Flectromagnetic  Particle-in-Cell
Methods” by R. L. Morse and C. W.
Nielson, both P-18

“Elliptic Equation Solution Using
Combined  Direct and  lterative
Methods” by C. W. Nielson, P-18,
and B. L. Buzbee and L. I. Rudsin-
ski, both C-4
Seminar, Nuclear Engineering De-
partment, University of lllinois, Ur-
bana, Nov. 22:

“Dense Plasma Focus at the Los
Alamos  Scientific Laboratory”” by
K. D. Ware, P-7
Seminar, Ohio State University, Co-
lumbus, Nov. 22:

“Polarization  Transfer in  the
Reaction Triton(proton, neutron)He-
lium-3" by R. C. Haight, P-DOR
(invited)

Meeating, American Physical Soci-
ety, Division of Fluid Dynamics, San
Diego, Calif., Nov. 22-24:

“Calculations of Underwater De-
tonations” by C. L. Mader, T-4

“Moation of a Compressible Plate
Driven by Shock or Explosion—-An
Exact Solution” by W. C. Rivard,
GMX-10, and R. Engelke, GMX-8
Annual Winter Meeting, American
Society of Mechanical Engineers
Special Session on Heat Pipes,
Washington, D.C., Nov., 28-Dec. 2:

“Incompressible  Laminar  Vapor
Flow in Cylindrical Heat Pipes” by
C. A. Bankston, N-7, and H. J.
Smith, University of Michigan, Ann
Arbor
Meeting, Radiological Society of

North America, Chicago, lll., Nov.
29:

“Physical and Radiobiological
Aspects of Heavy Charged Particles
and their Potential Use in Radio-
therapy” by M. R. Raju, H-9
Seminar, University of Texas, Ar-
lington, Nov. 29-30:

“Remarks on the Production As-
pects of the Transplutonium Re-
search Programs in the United
States” by R. A, Penneman, CNC-4
Semi-Annual Atomic Energy Com-
mission  Computer  Information
Meeting, Lawrence Livermore Lab-
oratory, Calif., Nov. 29-30:

“A View of the Los Alamos Sci-
entific Laboratory Hydra System”
by 1. L. Jordan, C-DO

"Los Alamos Scientific Laboratory
Computer Activity Report” by T. L.
Jordan, C-DO
Nuclear Physics Seminars, Purdue
University, Lafayette, Ind., Nov. 30
and Indiana University, Blooming-
ton, Dec. 2:

“lsomer Shifts and the Structure
of Nuclear States” by G. A. Rinker,
Jr., P-DOR

Colloquium, Air Force Cambridge
Research  Laboratory,  Bedford,
Mass., Dec. 1:

“Subterrene’” by E. S. Robinson,
CNC-4 (invited)

Seminar, University of Michigan,
Ann Arbor, Dec. 1:

"Conjectures on the Noture of
Ball Lightning” by J. L. Tuck, P-DO
American  Astronomical  Society
136th Meeting, National Astronomy
and lonosphere Center, Arecibo
Observatory, San Juan, Puerto Rico,
Dec. 5-8:

“The Effect of Rare Earths on
the Opacity of Ap Stars” by W. F.
Huebner and Mary F. Argo, both
T-4, and G. D. Koontz, formerly
T-DOT

“The Effects of Autoionization on
the Opacity of Stellar Mixtures” by
A. L. Merts and N. H. Magee, both
T-4

“A W Virginis Model  Using
Radiation Transfer” by C. G. Davis,
Jr., J-15

“New los Alamos Opacities” by
A. N. Cox, J-15, N. H. Magee and
A. L. Merts, both T-4
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years ago in los alamos

Culled from the January-February, 1952, files of the Santa Fe New Mexican
by Robert Porton

Medical Center to be Dedicated

One of the most modern establishments of its kind in the world,
the Los Alamos Medical Center, will be dedicated. The new build-
ing will be formally presented to the community of Los Alamos by
Carroll Tyler, manager of the Atomic Energy Commission’s Santa
Fe Operations Office. The 84-bed institution will have space for
physicians to operate under private practice.

County May Operate Library

It appears probable that another “luxury” may be pruned from the
budget of the AEC field office here as the board of trustees of the
Mesa Library begins negotiations with county commissioners on a
proposal that the library be operated by the county. Library Board
Chairman Frederick Reines emphasized that the talks at this time are
merely exploratory. King Derr of the Commission, who has admin-
istered the contract since its inception, stated that probably the AEC
expects to provide some grant-in-aid based on operating figures sub-
mitted by the board.

A-Tests Planned for Pacific

The Department of Defense and the Atomic Energy Commission
announced that preparations for a new series of A-tests at Eniwetok
Atoll are being carried out by Task Force 132. Alvin Graves has been
named as Deputy Commander for the tests. Graves, director of the
Los Alamos Scientific Laboratory’s test division, will direct the tech-
nical phases. It is believed plans include further research into the
possibilities of a thermonuclear explosion.

Dogs Terrorize Residents

A special meeting of the Los Alamos Board of County Commis-
sioners has been called in an attempt to find a solution for a difficult
problem. It has been reported that packs of savage dogs have been
terrorizing residents for several days. Earlier this week, citizens told
of the dogs attacking a mailman and killing two deer in residential
areas.
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what's doing

PUBLIC SWIMMING: High School Pool—
Monday through Wednesday, 7:30 to
9 p.m, and Saturday and Sunday, 2
to 5 p.m.; Adult Swim Club, Sunday, 7
to 9 p.m.

OUTDOOR ASSOCIATION: No charge,
open to the public. Contact leaders for
information.

Jan. 15—Frostbite Cruise, Cecil Carnes,
672-3593

Jan. 23—Cerro Grande
Betty Perkins, 662-7802

Feb. 6—Puerto Nambe (snowshoe/ski),
Dana Douglass, 662-3088

Feb. 19-21—McKittrick Canyen, Texas,
Reed Elliot, 662-4515

(snowshoe),

SIERRA CLUB: Luncheon meeting at noon,
first Tuesday of each month, South Mesa
Cafeteria. For information call Brant
Calkin, 455-2468, Santa Fe.

LOS ALAMOS FILM SOCIETY: 7:30 p.m.,
Civic Auditorium. Admission: members—
$.50, others, $2.

Jan. 26—""Shadows’’
Feb. 23—"“The Knack'

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

LOS ALAMOS SAILORS: Meetings at noon,
South Mesa Cafeteria, first Friday of
each month. For information call Dick
Young, 662-3751.

MESA PUBLIC LIBRARY

Jan. 4-Feb. 1—Llos Alamos Opera Guild
display

Jan. 6-31—Jacob Trapp, Santa Fe, wood
sculpture

Jan. 10-31—"Winter in New Mexico,”
paintings, Museum of New Mexico

Feb. 1-22—'"Dancers of the Four Sea-
sons,”” paintings, Museum of New
Mexico

Feb. 1-29—Los Alamos Heart Association
display

LOS ALAMOS CONCERT ASSOCIATION:
Feb. 16, 8:15 p.m., Civic Auditorium, |
Solisti di Zagreb, a chamber orchestra.
For information call Marilyn Stevens,
662-4873,

NEWCOMERS CLUB: Jan. 26, Los Alamos
Golf Club: cocktails—6 p.m., installation
dinner—7 p.m. For reservations call
Linda Hertrich, 662-9355.

Feb. 23, Los Alamos National Bank,
white elephant sale, 7:30 p.m. For in-
formation call Linda Hertrich, 662-

9355,

LOS ALAMOS ARTS COUNCIL: Jan, 14-
15, 7:30 p.m., Fuller Lodge. Tony
Shearer, author of “Lord of the Dawn,”
presents ““The Path of the Plumed Ser-
pent.” For information call Marie Filip,
662.2135,




Jumes Fletcher, administrator of the National Aeronautics
and Space Administration, secand from right, exumines

nuclear reactor fuel elements developed hy N-division
personitel. Looking on are laboratory Director Harold
Agniew, N-Division Leader Roderick Spence and Alternate
N-Division Lleader Frank Durham.



Te Hote
#E Woodland
Lds Alamos, New Mexico et A

5 e
i O

T el

Former New Mexico Governor Jack Campbell gestures during his recent visit with Laboratory officials to discuss the
National Science Foundation’s RANN (Research Applied to National Needs) programs. Listening to the former governor
are Richard Taschek, assistant director for research; George Cowan, CNC-division leader; and Harold Agnew, Labora-
tory director.




