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NUMBER OF PHYSICS GRADUATES GROWING RAPIDLY

The number of physics majors has move than tripled

at Sonoma State in the past four years, while the
fwmber of gradustes Ras JroWwn 2ven moTe.

This year saw the largest number of araduates to
date, as can be seen by the following table:

Year B5 BAR-A EBA-B  BA=C  Total

1867 1* 1
1960 3w 3
1870 1% 1
1571 ] 1 ]
1872 1 1 4
1873 1 3 4
1974 3 A= &b 16

&
£ 4 1 ! 18
g T Fq Fw 53

*The degree offered from 1967-70 was actually
called a B, A, It was essentially idemtical
to the B.5, of recent years.

1975

It is obvious that the popularity of the physics
major has increased since the introduction of the
B.A, program in 1971, One of the most innovative

programs in the nation, the B A, has appeal for a
greater variety of people than the B.5.

For those who have not Tooked in the catalog
lately, the B.A, is offered with three different
aptions,

Optian A is purely descriptive, prasenting a
view of what iz happening in physics and astronomy
without mathematics. [t does not orepare the
graduate for any Sqecﬁf1¢ Job.  Thus it 95 not
surprising that all four 1975 graduates had double
majors. Two combined physics with psychology, one
with management, and the other had a special major
in liberal arts and sciences.

Their interests are in parancrmal phenomena,
thealogy, business, and law, respectively.

Option B makes use of algebra and Erigononetry.
Graduates to date have been interested in environ-
mental work, profassional schools, and non-tech=
nical industry.

Option C is the caleulus eption. Its students
take many of the same courses as the B.5. majors.
They have the flexibility, howsver, to omit those
courses which are not relevant to their specific
nooals,

MEW ASTHEOHOMY EQUIPMENT ARRIVES
By Steyve Alexander

Luppose you want to measure the fluctuations
imn Tight intensity of some interesting celestial
object, the period of & variable star ar an
eclipsing kinary, maybe even an asteroid or
{heavensl) a quasar. To know why you might want
to do this you'll have to take an astronomy class;
let's just suppose you do.

First, you need a nice fat telescope fo gather
the 1ight, We've got twa, a new 14-in Celestron
(Schmidt-Cassegrain] reflector and cur older
(2 yrs) Celestron 100 Both are large enough for
this kind of photometric work., The "14" is even
large enpugh For spectroscopy of brighter abjects.

Hext, you need an observatory in a quiet dark
spot where you can take Tong vibrationless looks
at vour object. MWe'we got one, almast, ODut in
the corner of the football field coamstruction of
# concrete block building with a roll-off roof 15
spon to be undertaken by Plan Operations. Tha
concrete floor and the telescope mounts are
already in place,

Finally, you need a system to meazura the Tight.
Two systems exist; we've got one and are getting
the other. Prof, Spear and student John Gregg
are currently preparing the photselectric photo-
meter [essentially a photo multiplier mounted at
the focus of the telescope) that we'we had for
some time for use on the Celestyons, Purchased and
an the way 15 an fcal densityof & photographic
image on film, owedar o A7 i'ﬁ"-’_ For wio ;IT&,“;,

|I'H‘* Tine _E!_ﬂ-.J ol g -

S0 now you're SEE Up for photometry, What else do
you want? Pictures of those bautiful mebulae,
star clusters, galaxies, planets? Gotcha covered,
Me'ye also purchased a Celestron B-in Schmidt
Camera.

Imgetus for the acguisition of the new eguipment
comes from our resident astronomer, (photometry s
his specialty) Or. Spear and from such bulwarks of
the Astronomy Dept. as Drs, Tenn, Johnston & Greene,

The pads and piers were built with an N5F Grant
obtained in 1973 by Ors. Tenn and Johnston. Flanning
and desiqn of the observatory was aided in no small
part by the diligent efforts of physics el s
Steve Alexander,

(NOTE: AEE of this equipment will be wsed in
Astaonomy 457 fnds apadng)




B A, students of a1l three oplions musi choose
12 units in an "area of concentration® outside
their major. Fields chosen to date have wangad
fram Freench and philosophy to math and chestistry.

The B.5. program, with its long list of rigorous
courses in physics and mathematics, remains the '
cheice of those who wish to attend graduate school
in physics, astronomy, and closely relatad fields
or to gain the more technical jobs. [ts graduates
have an excellent recard of winning araduate assist-
antships and fellowships.

A1 B3 arads were sent a questionnaire this summer
by department advisor Joe Tenn. More than a fourth
Faye replied as this is written, Information and
guotations from these ?uu5t1unnaire1 will be found
glzawheres fn this newsletter, It 9% hﬂ?Ed khat next
wear's newsletter will contain fnformation about
the others.

JOHN PROUD received his B.A. (calculus option) in
1973, He staved on campus for a year fo earn a
secondary teaching credential. During this period
he started the popular course on celestial naviga-
tion which s now taught by Dr. Spear. Jehn is
currently in Hawali, teaching mathematics and astro-
nomy at Seabury Hall, a prep school.

JOHNSTON TO MIT FOR YEAR

A Familiar face is missing from the departnent
this ypear. DOr. George Johnston has taken a year's
leave to work full Eime on kis research in theore-
tical plasma physics, Hig work, at the Research
Labaratory of Electronics, Massachusetts Institute
of Technology, deals with some of the plasma intta=
Biltty problems which must be solved if magnetically
contained themmanuclear fusion devices are to work.



DR. BARMEEEY WAITING TEXT

Ioteet on Statistical Physics s presentTy being
written by Or. Tom Barnebey of the Physics and
Astronomy Dept. The book 15 based on a course
Mhysics 450, which Tor has taught twice, and which
he is planning to teach again im the Spring, The
text will introduce juniar and senigr physigs
students ta statistical concepts, and to their
applications in theoretical physics. FRough,
gralimipary versions of some of Ehe chapters will
be digtributed as Tecture nates in Fhysics 450
during the Spring Serester, and constructive
criticisms will be solicited from the students,

Statfstical physics provides an essential
thegretical 1ink between the fundamental Taws of
nature, which physicists descrite fn terms of
interagtions between small numbers of particles,
and the phencmerna obzarved in the rFeal worid, which
always invnlve particles in vast numbers,
Remarkably, this important and widely applicatla
subtject may be developed from very few basie arin-
cinles, and Tom hopes to rake this fact clear in
Che book.

2:?thzr project in which Tom has an interest
corbines statistical phystcs with particl ]

the subject of Tam's bh.D, thesis. The qﬁgi?ﬁﬁﬁy'
under investigation is: Can the quantum
mechanical Taws obayed Sy all elementary particles
be explained by & statistical model of particle
Interactions? An esperimont to tast this idea

may be possible, and any stwdonts interested in
participating should contact Tom Garmebey in
Darwin 331,

SPS_CHAPTER FORMED

This wear is the first year of life for the
california State College, Sonoma Chapter of the
tpciety of Physics Studemts. 1f 5F5 95 1o hecome
2 really worthwhile organization it neads a larger
rembership,  SP% is a2 mesher organization of the
hmerican Institute of Physics, Mambars of SPS
raceive Physics Teday, the publication sent to all
memters 0f G1F Member socities, They may subscribe
at special "member" rates to AP journals inzludings:
Bpplied Physics Letters, Journal of dpplied PhysSics,

turnal of Matbematical PRysics, THeE POysics O
FTuid=, The Revies o® selentific Instrurants, ATl
neryices of the alP, Inzluding placerent service,
are awvailable to members of the Society of Fhyzlcs
students,

Chapter meetings can provide an gnoortuntly for
discussions on the relations of science to ofther
fields, .0, political science, art, music, &Lc.
The only 1imitation is your imagination. Students
interssted in jelning should attend an 5P5 meeting,
ar contact Bick Defresz, Peter Parker, or Peter
Canwell, or see Dr. Tenn, Chadter advisar,

HEW COURSES THIS SPRING

Covaral eourses which have not been offered
recently will be affered this sprina. These
include twe laboratories, Physics 333 Preciston
Machining for Cxperimertal PRysics and Astronomy
487 (hnervational Astronomye, .

The machining course, very popular the last
tima it was offersd, will be taught ty an expert
machinist from outside the department. [t is
secentable as one of the two advanced Tab courses
required for the B.5. and 15 alsc a poputar
alective for 3.0, students,

Astronaomy 467 15 a new advamced course to pe
tapght by Dr, Gordon Spear. It i aimed primarily
at B.5. physics majors but i open to athers who
haye the necessary background i physics and
astronomy., Much maw equiprient, desoribad else-
where in this newsletter, will be used for pzper
-fnents in photometry, photagraphy, and spectros-
copy, Imterested stpdents should see Dr. Spear.

Or. Tom Rarnetey intends to offar ar advanced
thegretical course in Field Theory, Students wiho
have completed one semester each of upper division
machanics, electricity and magnetism, and guantum
machanics should register for Physics 296,

Three non=calculus courses are expecially suit-
able for uaper division #,A, majors, although B.5.
students and others are welcome, They are Asironory
308 Discovering the Galaxies, Physics 342 Popular
Optics, and Physics 405 Physics of Structures.

The two-unit special topic course in astronomy,
to be thuoht by Or. Joe Tenn, will deal with
dizcaveries in astronomy in the early parh of this
century. I[n 1900 most astranomers thought that the
solar systen was locabed at the center of the Milky
Way Galaxy and thal the Galaey was the universe. By
1950 1t was kEngwn that we were situated on the outer
pdoe of one of millions of galaxies, and that all of
these qalaxies were moving apart,  Students will
vead and discuss the 1970 "Great Debate” on the scale
of the universe, as well as letters, articles, and
newspaper articles from the period.

Dick Gardon will teke over Popular Optics, which
foatures lasers, holoorams, lenses, mirrors, Cameras,
and telescopes, among othar {nteresting optical
devices, Like the twd courses aboyve, its anly
precequisite 1% one course in physics or astronomy.

Physics 405 Physics of Experimantal Shructures
and Dewices will be afferad by Douy Greenz Th1S
spring. He plans a number of fietd trips in whicn
students will wisit unusual structuras and talk with
their huilders, Students will alsa be encouragqad
cq build their own experimental devices, such as

salar energy Systems.

D9, 5AM GREEME TO TAKE SABEATICAL




Next SP5 meeting will be October 17 at 12:00 p.m.
in Darwin 343,

PAUL GOODWIN earned his B.5. in pnysics with
distinetion in 1971, Since then he has been at the
Geophysical Institute of the University of Alaska.
He earned his master's degree in 1574,and expects
to complete his Ph. 0, in theoratical atmospheric
hysics and suroral physfcs in Hay 1974,

Currently he is working half time in the college
of arts and sciences of the University of Alaska,
teaching philosophy (of science} and physics.

Paul has been a visiting scientist at the National
Center for Atmospheric Research in Colorado for
three summers. He also finds time to lecture on
eross cultural education in sciences.

Of his education here Paul writes, "The education
shat | recieved in physics while at CSC% was, in my
pofrion, the best obtainable.”

Or. Sam Greene of the Physics and Astranomy
Department will be taking a sabbatical Teave this
soring in order to do research and investigation in
two areas of stydy that are undergoing a popularity
noom among pecple from varied sducational backgrounds.

e, Grasne, who has done work in Cosmelogy,
Flementary Particles, Statistical Mechanics, Para-
psycholagy and the Physics of Consciousness, will be
devating part of his sabbatical time to doing
research in Cosmalogy in Amsterdam and Vienna, ®e
speeifically intands to explove the ppssibilities that
pay exist for time travel through the use of black
hales. The rest of his time will be spent in
visiting the ancient ruins of the Middle East to Taak
far evidence of extraterrestrial influences on those
past civilizations,

Dr. Greepe hopes to share the information he
gathers on his sabbatical in & number of ways when
b returns to Sonoma next September, He intends to
include the results of his investigations in courses
on Casmology and Extratzrrestrial Intellipence. He
also plans to present a serfes of lectures or publish
a paper on the results of his cosmological research.



GRADUATE RECORD EXAM [MPORTANT

Students planming to enter graduate schasl in
physics, astronomy, or related fields wi1l probably
need to take the Graduate Record Exam (GRE)., Many
graduate departments requive scores on the aptitude
or the advanced test 1n phystcs., Those which do
not require the tests often recommend that they be

taken, particularly by applicants from smaller
colleges.

A high score on one of these tests coan be helpful
in gatning admission and financia) assistance at
one ¢f the more select graduate schools, Even a
low score can be helpful, in that 1t may direct
the student to apply to a2 graduate program with a
more open pdmissions palicy,

One advantage of the mare select shools §s that
they usually offer assistantships to nearly all
the students admitted, Teaching assistants
generally do better in their graduate work than
non-assistants, They finish no Tater,

The GRE 15 & high-speed, rulticle-choice, machine
graded exam, [t 15 offered several times a year
by the Educational Testing Service (ETS). The
aptitude test f5 piven on a Saturday morning, the
advanced tests that afierncon,

& Targe nurber of graduate departments require
that all zpplication materials be submitted by
some Lime in February. In aorder for vour score to
be available by January 29, 1976 you will have to
take the Dec. 13, 1975 exam. [f the graduate
departmants to which you are appiying hawe Tater
closing dates, you may be able to take the Jan. 10.
1576 exam,

Note that in many cases you will have to apply
to & department for an assistantship and to &
registrar or graduate school for admiSsion. The
latter may have a late deadline, but the department
is 1ikely to hand out the dollars in February or
March,

The Dec, 13 date i5 a bit inconvenient. It s
the wepkend before final exams start at Sonoma
State, and the nearest place Lo take the GRE is
30 miles away, The exam will be given at the L.
of 5.F.e at 5.F, State Unfw., and at U.C. Berkeley.
THE DEADLINE FOR THE RECEIFT OF yOUR APPLICATION TO
TAKE THE EXAM IS WOV, 12, Your application must
reach the ETS in Berkeley by that date. The fee is
$10.50 per exam. For an extra 34, late fee you can
submit your application up to one week later.

[f all of the departrents to which vou are apply-
ing can wait for your score until Feb, 12, 1978,
you are inm luck. Mot only can you take the exam
on Jan. 10, in the middle of semester break, but
you can teke it right here on the Sonoma State
campus, THE DEADLINE FOR THE RECEIPT OF YOUR
APPLICATION TO TAEE THIS EXAM 1% DEC. 9, Anain,
¥ou can apply up to one week late for 2 34, late
fow,

Boplications may be obtained at the Testing
Services Office in the Field House, or vou can
write to Educational Testing Service, Box 1502,
Berkeley, Ca 94701,

OUNNING WORES ON COAL RESEARCH

R Can our vast reserves of coal be converted inta
unnatural gas" which can then be shipped through
the matign's network of pipelines and burned as a
clean fuel? Dr, John Dunning worked on this prob-
lem this summer with scientists in the Columbia
University chemical enofnearing department, Effarts
have been made to develop & coal pasification proe-
essor that would gperate at B0 to 903 efficiency,

Or. Dunning remains very interested in teaching
students the techniques necessary to detect and
measure pollutants in the environment. This Fali
his students in Physfcs 355 Epyironmental Physics
Laboratory are doing x-ray fluorescence and maszs
spectrametry, while in the spring his Physies 482
Aoplied Nuclear Physics and Chemistry Labaratary
class will work on neutron activatian analysiz and
other nuclear mathods,

AOBERT PORTER earned his B.5. in Physics in 14971,
He has remained with the department as a half-tima
electronics technician, In addition he has taught
occasional courses in electronics and the physics
of music, has earned an KA. in psychaloay, and
has pursued research on the effects of electro-
magretic fields on people.

SOLAR EMERGY FUMDED AT CSCS
¥ John Relson

"Solar refrigeration? But I thought the sun
was hotl"

The above quote was a remark often heard by us
{from non-physics students, of course) after
telling people about the project we worked an this
LUMmer .,

Doug Hayes submitted & successful proposal to the
N5F for funding to build a solar powered refrigera-
tion system, ODoug, Roy Harthorm, Wike Ingertson,
David Kaceyama and 1 spent the summer warking on it.

Our major effort and the main objective statoed
in the grant proposal was to develop a workable
optical transmission system 2s a means of trans-
faring energy from the collector to the refrioera-
tion unit itself. Recent developments seemed to
make fiber optics fdeal as a transmission medium,
but unfortunately a six-Ffigure price tag for the
amount we neaded deterred ws from using it. After
other considerations we decided to buiid a thermal
transmizsion system using heat pioes.

The Servel absorption refrigerator we used,
which 15 normally propane powersd, is an old
idea in vefrigeration, and many were built in
the 1830"s and 19405, Hopefully, its conversion
to zolar power couwld easily be achieved by the
backyard mechanic with readily available materials.

Overall, 1t was & very worthwhile summer for all
of us, Wz not only had & chance to learn same
applied science, but we alszo gained experience
in dealing with business and bureaucracies. A1
should be encouraged by the availability of funds
from the NSF for such student originated projects.



DOMALD MEMEC received his B.A. (descriptive option)
in June 1975. He also earned a B.A, in psychology,
He is now enrplled in the Ph. 0. pragram of the
Humanistic Psychalogy Institute, San Framcisco. He
intends to pursue reseavch 1n paranormal phenomena.

According to Dom, "The Sonoma State Physics Dept.
i5s far ahead of most state school physics depts.,

because it f5 open minded enough o offer courses
in areas beyond the novmal trend of physics.”

It sure beat working n the vineyards.

Everyone is invited to share our experiences at
the "What Physicists Do" lecture on October 14 at
4:00 pom.



PHYSICE 354- EH'.'IR':IHHE_HTP.L PROBLEMS 1M FHYSICS
By Or, Ricnard karas

This course should really be called "Energy and
the Enviranment,” since its main concern is the
epyiropmental effects af erpergy production and
consumptiaon. I Tlike to begin with a working
introduction to the first and second laws of

thermodynamics and their application to heat engines.

An understanding of these allows the study of
nuclear {(fission and fusion), fossil fueled and
geothermal electricity production as well as
alternative energy solrces {wind, solar power].
Gasaline, diesel and steam ennines also appear
hera, With all these devices consuming resguces
at an ever-increasing rate, it's useful to learn how
the life axpectancy of each emargy source is
estimated, A fairly simple model gives good
answers, and the model is covered in class, with
sample groblems to try at home.

The second half of the class is spent Tooking at
the effects of energy production, In particular, I
try to cover atmospheric processes affecting the
dispersal of air poliutants, and the problems asso-
ciated with radioactive wastes, thevmal pollution
{both in water and air), and if time permits, noise
pollutien, Brief descriptions of measurement
techniques are #1s50 included, where passible.

Come join tha class next year. 1f you'll pardon
the pun = "pollution 9% & gas.”

SEE YOUR ADVISOR; GET ADVISED

Have you seen your advisor lately? If vou are a
physics majer, your advisor is Dr. Joe Tenn.
Or. Tenn recently mowed up out of his dungean and
into Trailer 34, His phone number there 5
fa4-2594,

[t i% lonely out there in the trailers, and your
adviser would Tike to see you, He Ras your file,
the most up-to date 1ist of requirements for gradu-
ation, fnformation on new courses to be offered,
and a variety of other materials.

Far example, he has a tremendous file of poslers,
brochures, and letters from graduate 5chun1ﬁ 1?
sics, astronomy, applied science, atmospherlc
Enisics: geophysics, E?unhys1:s, and other fields,
a1l anxious for students. ®any offer assistant-
ships and fellowships.

Information reagrd1ng employment apportunities,
national fellowships, and the graduate record exam
can also be found in the air conditioned trailer.

Remember, to ayeid cavities in your graduation
application, ses your advisor twice & year.



STEVE WILLIAMSON earred a BoA, (calculus option)
at Sgngma State in 1973,  From hare be wWent to _
UCLA, where ne earned a Master of Arts in Teaching
degree in physics, and also a secondary teaching

credential,
Steye 15 now back in this area, teaching physics

part time at the College of San Mateo and leading @
Paycholagy 200 discussion section at Sonoma State.

DEPARTMENT SPORSORS WHAT PHYSICISTS DD SERIES

For the tenth consecutive semestoer the departmant
of physics and astronomy 15 presenting 8 weekly
series of lactures and demopstrations for 16s majors
and others,

When the time comes to decide what you want to be
When you grow up, you will be Better informed of
the many fields open to you 1F you have regularly
attended Che serfes.

Presented each Tuesday at 4 a.m, in Darwin 108,
the lsctures do not require ruch background in
physics, yet are wsually of interest Lo seniors and
faculty as well as new physfcs majors,

Headlining the 115t of speakers this semester are
Dr. Halton irp of the Hale Observatories and

Dr. Bruce Bolt of the University of Califernia,
Berkeloy,

Dr, Arp, & regular user of the Z00-inch tele-
scope at Mt Palomar, has been at the center
of the conbroversy over quasars, While mast
astrongmers and cosmologists balieve them to be
the s0st distant objects known, Dr, Arp has
chtained pictures which appear to show some
quasars connected to relatively nearby galaxies,
On Moy, 25, Sonoma State students will have the
opportunity to view these famous pictures and
decide for themselves.

D, Balt, a prominent geophysicist and an
expert on seismalogy, served as president of the
ceismological Society of Asmerica in 1974-75, He
haz heen a visiting Tecturer in the United Eingdom,
Japan, Australia, and the Feoole's Pepublic of
China, He will speak Oct. 28 on predicting sarth-
guakes and what to do about Them,

Nther speakers this semester will discuss solar
refrigeration,cosmology, physics and consciousness,
new discoveries in particle physics, afr pollution,
and the parth's magnetosphere, See the brilliant
prange posters for details.

BALLOGHING IN GREEMLAND
oy Fele Lorwell

This summer Dr. Bichard Karas and ! joined the
University of California, Berkeley and Universily
af Denver's space physics groups in an expedition
to Sondrestrom, Greenland, We measured the x-rays
capzed by the de-acceleration of high enerqy
electrons as they collide with air molecules in the
upper atmesphere with sixty foot high helium filled
balloans. [t 9= these x-rays and electrons which
we helieye are responsifle for the Awrora Borealis,

fur real concern was whers these electrons come
from, why they occur when they do, and why they
appear only in certain geoqraphical reoions here on
the earth. 1t is clear from previous research that
part of the answer lies in understanding the procoss
by which the solar wind {phatons, protons, electrons,
and other subatomic particles streaming from the sun)
interacts with the sarth's maanetic field ta form the
magnetosphere, A simplified picture of this process
is not unlike the streamlines formed by the air
flowing around & spinning batehall if one imaoines
the flawing air as being the solar wind and the
bazekall as the earth,

Sometines in the course of expe;imentnl research
physicists accidently are in Lhe right place aE the
right time to witness nature do "its thino®. We were
yary fortunate to have this happen 1o us. When one
af pur balloons was up, the sun emitted a solar
flare, Larpe fluxes of very high energy photons and
highly relativistic protons reached our detactors,
Very few measurements of this kind have been recordad

at thase latitudes.

Fortunately the pro¢ess of deciohering the data
recarded on this flare will e sieplified qreatly by
a data reduction system desioned and built this
summer by Joe Fraser and Mill Enderlie.  The
information will first be coded onto paper tape, theo

fed fnto our computer for analysis,

In the days ahead Rich, Joe, ™ilt, and I will
certainly be busy talking to the compuier, digging
into old research articles and preparing for
Greenland '7A.

[NOTE: Pete wild give an {blustnated Leefune on
his susmer adeenfunes n the ™What Phusdolads i
spnics December 2



DR. SPEAR EMGAGED [M ASTRONOMICAL RESEARCH

Or, Gordon Spear spert the spemer at the MASA
Lyndon B, Johnson Space center in Houston working
on stellar spectral analyzis in conjunctian with

4 project undertaken bw Skylab

Skylab astronauts obtained spectra of many early-
type [hot)] stars in the far ultraviolet wave-
Tenaths 1200 to 4000 &, At the same time the
d4-inch telescope at Kitt Peak National Observatory

was used to obtain qround-based spectra of the same
stars in the visible region fo nearly 5000 A

Muring thesurmer Dr. Sosar made a preliminary
syrvay of the ground-based data - fdentifying the
Tines and establishing equivalent line widths for
corparisen with theoretical calculations of line
strengths For sinole stars.

The plan is to compare the Eitt Peak observations
with the Skylak data to provide a form of “ground-
trukh" and to extend the wavelength coverage af
certaln abfects. Hany of the ground-based specira
are of peculiar objects or are variabhle in aither
spectral characteristics ar over-all enerqy autput.
Ground=hased shservations wi11 he used to attempt
to explain certaln features in the witraviolet
spactra.

Same of Dr, Spear's tracings are of spectroscopic
himaries, Lipe widths will be measured to deteck
the presence of the unsesn campanions. Information
is being sought to detarmine some of the physteal
characteristics of the compamians and To observe
ary differences bebween them and the rain compo-
nents af the systams,

Two of the spectra obtained Tast summer are of
shell stars, These shells, which concentrate about
the equatorial reglons of the stars, are not plan-
etary rebula nor were they produced by the sams
mechanism which produces planctaries. Much data
exfats ta be studied and analyzed in an effort o
determine the origin of the shells, the differences
in cherical abundances of the shells and of the
stars, and to fdentify shell features.

ROBERT STEELE was the depertment's fifth graduate,
earning the old B.A. degree {equivalent to today's
B.5.) in 1970, A double major in math and physics,
he stayved for a year of graduate work in math, then
entered the University of California, Santa Barbara,
where he sarned his H A, in physics and 15 now well
an his way to a Ph.0. He is working in molecular
spectroscopy.

Bob wreites, "Sonoma State gave me a solid founda-
tign of basic physical concepts.”

LYNN HURBARD WINS WATIONAL FELLOWSHIP

Each year the Hational Cemter for fAtmospheric
Research grants eight fellowships for graduate
work in atmospheric science. They may be used at
any universtty in the mation. Four of the eight
are usually remewals for & second wear,

Of the 1975 winners, the only one from Califarnia
was Lynn Hubbard of this department, Along with
the other NCAR Fellows, she spent the summer doing
resaarch at HCAR in Bowlder, Colorada,

Lynn has just begun her graduate work Tn the
phvzics department at the Uniwversity of California,
Riverside. She turned down offers of assistantships
at three octher universities.

Lynn intends to work on the transport of pollu=
tants in the atmosphere, She credits Dr. Richard
Karas with getting her involved with atmospheric
work,

R. GARY WONG received his B A, {algebra |:I|Ft1'-:u1}'
in June 1975, He is back on campus this fall,
taking more courses preparatory to applying

to collega of optoseley.

Gary writes that what he found best about Sonora
State was "The freedom to expand in arsas of inters
esk to me throwugh the independent studies program,

associating with instructors who really Tike whal
they are dofng and get their students to share this."



Petatled analysis of several of the ground-based
spactra are waiting to be made,

Or, Gordon Spear and his colleagues in Houston are
plarning additional projects of astronomical research.
The group is applying for time on the 4 meter tele-
scope at Cerro Tololo Observatory in Chile. They

hope to detect main sequence stars in the Large and
Small Manellenic Clouds. Such stars have never baen
chserved. [r. Spear would 1ike to discover their
ralative frequency and their chemical compasition,
and compare them with main seguences stars 1n our own
galaxy to determine similarities and differences In
metal abundances, An electrographic detector, which
phtains better resolution and more meaningful colors,
will be used,

A second research project inwolves the photometry
of variable stars ar clusters. For this Dr. Spear
#will write a proposal for the study of B-emizzion
stars, using the 24-inch telescope of the San D1f?ﬂ
State University Nhservatory, 0. Spear would Tike
to wave a student write the proposal with him and
accompany him to the ocbservatory to assist in making
the abservations. Anyone interested in gither
project may contact his in hiz office, Darwin 33ZA.

E'«!-C\_J\.IIIJ'F

HENRY HOPPE received his B,A, [algebsa option)
in January 1974, He is happily employed by the
Marin French Cheese Company in Pelaluma in &
position which does not invelve physics. He writes
of his studies here, "The mast bereficial aspect
was the training to approach a problem or situa-
tion in a Togical and systematic manner."

FRED ARIOLD earned his B.5, in June 1975, He has
just entered graduate school in geophysics al the
University of California, Berkeley.

Fred found the "small classes, professors usually
availahle for help, informal atmosphere, escellent
Tibrary af references" to be the most beneficial
aspects of studving physics at Sonoma State.

GREG SEEGIR received his B.S, with distinction in

1oTd. After working as a micr0o=processor programmer
i Southern California, he recently returned to this
area to teach junior and senior high school science
at tha Rincon Valley Christian School in Santa Rosa.

ENRAARA GREEINE received her B.A, in physics and
wathematics in Janwary 197%. She has worked at
the Lawrence Berkeley Labaratory, and is currently
teaching an extension course on campus on the
physics of experimental structures and devices,
She has been admitted to the new dectoral program
of the Energy and Resources Group of the University
of Californla, Berkeley.

FELLOWSHIPS AVATLAELE

Students interested in applying for national
followships for graduate study beginning in 1976
should contact Dr. Tenn as soon &5 possible.  He
has information regarding MSF, WCAR, Danforth, and
ather fellawships.



DICK GORDON JOIWS CEFARTHENT

The newest man about the department =
Richard H, Gordon, who is substituting this year
for Or, Gagrge Johnston who is on leave.

A mative Mew Yorker, Dick received hls under-
graduate degres from Harvard University. He is
presently working toward his doctoral degres at

UC Barkeley and hopes to complete nis dissertation
this fall.

ick's main interest is in theoretical
astrophysics, and he makes an interesting distinction
batwean astrophysics and astronomy: “Astronomy s
Tooking through telescopes, and astrophysics 7s

physics.

Richard's thesis topic concerns the acceleration
af ¢louds near 050%s by radiation pressure. He is
the aythor of an article, "Acceleration of Isclated
Ators by Radiative Pressure", which appeared in
Astrophysics and Space Science.

Dick wouTd Tike to continue teaching afier he
receives his Fh 0. He would be interested in
gssisting students with thefr awn short-term
theoretical projects with special emphasis on
astrophysical subjects. His affice is located in
Darnin JZE.

Fichard enjoys fcm skating, h1k1n? and backpacking,
d

He also plays the wialin and the wio

What do physicists do Tate at night? Hers is one
physfcist who might be found late at night playing
guartets with friends.

LAVID WIELSEM earned his B.5. in June 1974, He then
moved to Las Yegas where he is emploved as a
physicist at the Hational Envivonmental Research
Center of the U, 5. Environmental Protection Agency.
He 15 working on the devlapment and testing of remote
sensing mathads for specific chemical and physical
pollutants,

He iz alsa a part=time student at the University
of Kevada, Las Yeoas, oursuing a Master's degree
in physics with an emphasis in biophysics.

Of Sonoma State, Dave writes, "I have found #iy
physics background to be move than adequate and ey
valuable both in my career and in my graduate
studies.”

KEW LARSEN receiwed hachelor's degrees in both
physics and mathematics at Sonomaz State in 1969, He
stayed a yvear and earned 2 master's in math, then
went to the University of Californis Irvine.. He is
currently doing research there on comauter network
security ard expects to complete his Ph.D, so0n, He
was an assistant professor of meth and computer
science at Western Washington State College im 1573-
Ta7d,

Ken writes "[ have alwaws felt that my years a5 a
physics major were the most significant part of my
education,” and “In my approach to auantitative
problems, my physics background has taught me o deald
first with the significant, 'first order' gquantities”

SUMMER RESEARCH OMN FUSLON
By ScORE Anderson

Hydrogen fusion offers some tantalizimg solutians
ta the energy problem. The fuels are dewterium and
tritium which are easily obtainable from sea water,
The corversion into electricity 1z relatively affi-
cient, with Hetle heat or radioactivity lost Lo
the envl ronment,

0f the many schemes proposed, most deal first with
the containment of a hydrogen plasma, The operating
temperature af 3 hot plazsma = of the order of a
hundred mi11i0n degrees, thereby ruling ouf any mate-
rial container. It is thus fortultous that a plasma
acts as a dielectric, i.e. it 1% repulzed by a
strong magnetic field, It iz toward the goal of
plasma confinement in 2 “magnetic botele" fields are

explared.

Under a generous NSF grant, I worked at Washinaton
State University with Tr. J.H, Wagner Tast surmer
to explore aspects af plasma containment. Of
particular interest to us was a ferromagnetic and
piece to reflect plasma losses back through the
"neck" of the bottle, lsing computer genevated
salutions of the Mawxwell equations, we arrived at
g hollow magnetic cone configuration that walidated
gur initial experimental data,

At the time of this writing, Edward Teller has
exploded a fusion device the size of a firecracker
and a plasma hasz been contained for five thousandths
of a second at 250 million degrees. Hopefully our
ressarch can dovetail with that of others to achisve
a cheap and efficient source of ensrgy--fusion,

TENK SUMMERS IN SANTA CRUS

Dr. Joe Tenn had & busy summer, Foe five weeks he
conducted research in astronomy with Lick Thservatory
astronomers at the University of California, Santa
Cruz. Thaen he traveled to San Diengo where be pre-
sented & paper at the T46th meeting of the American
Mgtronomical Sociely.

The paper, co-authored by Sonoma State stedent
Elaine Harzman, was on the changing spactrum of
tha peculiar variable star FG Sagittae.

Bare earth elements, such as lanthanum, cerium,
pragsodymium, and neodymium, have been appearing in
steadlly inersasing ouantities in the atmosphere of
this star in recent years. Their changing abundances
provide frportant fnformation regarding the nuclear
reactions which produce these elements in stellar
interiors,

Each year Dr. Robert P. Kraft of the Lick Ohserya-
tory uses the 120=inch telescope to photograph the
star's spectrum,  Dr, Tenn gnd Ms, Barsman have
analvzed the spectra ohserved in 1873 and 1574 and
are now working on new data takem in 1975,

Hrile at UG Santa Cruz, Dr. Tenn also gave a
sesinar on teaching physics and astronomy in an
undergraduate callege, He described how Songma
state has fporeased tts aumber of physics majors
from 5 to 73 1n the past four years.

JON SIHMONDS earned & B.A, (calculus option) in
1974, He is now an ensign in the U.5. Havy urder=

oolng pllat training,



DAVID KELSD earnad his B.A. (caleulus option] im
1974, The fallowing yvear he obtaired & secondary
teaching credential &t Sorome State, and he 15 now
in Australia, teaching high school science and
mathenatics,

Dave writes, "My physics baskoround makes it wery
easy For me to have an overview of materials worth-
while and interesting for high schonl students.”

Jon writes, "Wnile an in-depth knowledoge of
physics is not negessary in oue work, my backaraund

giwes me an advantage in areas where some physics
ard math s necessary,”

-

This newsletter was a wolunteer effort,
Unsigred articles were written by Tom Barpehey,
£laine Barsman, Stepnanie Snedden, and Joe Tenn.
Typing was by Delmy Rosales,



