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DeFreez Wins Intemship,
Makes Discovery

Senfor physics major Rlek DeFrees worked
last surmer Tn the research Tabs of Bethlehen
Steel Corporation in Pennsylivenia. There he
made & discovery which may significantly increase
the efficiency of coal mining.

Rick was one af a kandful of students from
throughout the nation selacted to participate
in the Tndustris] Graduate [nterm Frogran of
the Bmerican Fhysfcal Seciety, Most of the others
were gradusbe students.

Bethlehem Steei, 1ike many steel companies,
mines fts own ceal. Coal is, of course, the most
abimdant source af enerqgy avaflable in this
country,

Howadays #ipst coal 95 mined by machipes.
The machines tunnel directly inta the seams of
coal. However, coal s often accompanied by
kighly flammable metkane gas, For this reasom
the law requires that the methane concentration
be measured in the mine tunne!l frequentiy - as
aftan as every twenty minutes in Pennsylvania,

The present method iz sTow. After twenty
minutes of mining, the rachire rust be remcwed
ard a miner sert into the shaft with a dewice
te measure the methane,

He can't walk right in, though, First
shoring must be puf up to esiablizh a safe roof
cver Ais head.

after the measurement 1% mede, the roof
must be taken dowm. It only gets im the way
af the mining machine,

Thus the sachine only mines coal a fraction
af the time. Clearly a Tot of Cime could be
saved 1T the methame could be measured from
i distanta,

It had accurred to the researchers at

Bethlehem Steel that a way might be fourd ta
de this using lasers. But they had no laser
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The internship prograr of the prestigious
Amerfean Physical Scciety allomed them te abtain
cne for the sumser.

They chose DeFreez, the star student
in the Gas Lasers and Helography course
taught by Or. Tseac Hass at Scocma State.

Korking with a special £100,000 laser
borrowed from the U.5, gowernment, [eFreez
demapstrated, 1n just seven weeks, that laser
Tight scattered off coal dust could be detected
from & distance.

Light absorbed by methane molecules 15
nissing from the scatifered beam, Careful
measurement and data analysis reveals the actual
methane concentration.

Rick belfeves that eventuslly a technician
will be able to paint a2 dewice containing a
production laser at the end of the nine tunnel,
press a button, ond read the amount of methane
there.

First, Bethlehem 5teel plans to patent
the discovary.

Mearwhile DeFreer i4 back at Somora State,
helping to teach the Teaser cowrse. His mentor,
Or., Bass, is on leave, pursuing more adyvenced
research with lesers at Stanford University.

Number of Majors Hits
All Time High

At the end of Dctober 1979, the department
of physics and astronomy counted 75 physics majors,
up four frar 4 year earlier, the largest sumber
FEL.

The percentage of whdergraduate students
rajoring in physics at Scnoma State continwes
to be the highest by far in the Califarnia
State University and Caflege system.

Physics majors are not lonely at Sonpms
State University.
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Laser Research

by Jaggues P Echlumberger

Lacers poW redd praduct codes on grocerios,
arid perform delicate eye surgery.  Zpon they
will read video diske in many hone conputer
centers.  After Chat, who knows? Research and
dewaloprent in the field of Taser techrology
qoEs on At a dizzying pace.

Lazt Spring, fiwe studeris sl fonocma State
University parcicipated in an experiment of their
awn. Under the direction of fssaciate Professar
Igaar L, Bass of the department of physics ard
astroncay, stwdents Blck DeFreez, Mary 591ker,
Eric Reiter, Raland Begin, and Jobanres Raab
taok a prototype course called "Gas Lasers and
Folography.®  “The course." explained Bass,

"was an attempt to fird, within our respurce
constraints, a progran soitable far the wide
rterest within our department, Lasers ave
ingreasingly importamt in science and technalogy.
Marepuer, they are a device which has special
2ppenl for students.”

drer of the most spectacular appifcations
of lasers 1= in malegraphy. This consists of
a laser brar shone through 2 prepared pfece
of photagraphic i@ to praduce & three-dipen-
stonal image. The film itself is essentfally
 stored diffraction pattern. Physics studant
Rolard Begin worked extersively with holograns.
one pessible application of Begin's work night
be 1n the ffelc of urban planning and development.
De wow wonder how 2 new park or & few Lbuilding
right Teak Tr & partfcular communite?  Try
imapsing a threa-dinenzional image an & halp-
graphic phetograph of the commaity. Better
yeb, try o Tife size holographic image oo Tecetion,

After comoleting a 26t of practice experi-
merts dovised by Bass, Bick Defreez amd Mary
Silber chaze tet exparimerts From the Stanford
University graduate program fn applied physics,

"Tn ane of these," comments DeFreep, "we
saw the potential of ‘unable pliravialet Jazerc.
If frequencies can be mixed together, 1t Zust
night be poseible to use lasers in the Lrans-
mission of electricity.”

) [saac Bass 15 now an sabbatica] working
with nated physizist Robert Byer ot Starforc.
Sags 15 conducting reseavch in CRRS {Coherent
Anti-Stokes Saesn Spectroscopy]. One possible
application 15 amalyifs of the corbustion process
throvgh the detection of different molecular
ipectes, "There has beer a wirtual renaissence
Tn Raman spectroscoplc teshniques witk the adwent
of lazers,” Gats noted bafore ha Teft.

Davelopmant of laser fecknoloay has far
outstripped aur imagirations. When the First
Tager was built, Tess thar teenty years ago,
could aryone have ‘mecined the application
of the laser Leday in koth sclence and techunnlogy?
ferhaps the anly true preciction to be made
akout the laser 15 that 1t will contimue to sueprice
us .

George Johnston Studies Plasmas

Frofessar George Johnston, a plasna theordist
2l ten=yasr nemher of the 550 physics and astronomy
depariment faculty, divided his tine last sunmer
petwean assigrmenlts at Lhe Lawrenoe ferkeley Laboras=
Lery and U_C. [rvina,

Ap d.C, Irvine he worked on “thermal instability
mn a sheared magnetic field", a2 proeklem which 95 a
piece of a puzzle which might describe the “trlogger
nechanism® for Lhe eruokion of 8 selar flare,

At Berkeley, Or, Johnston worked with & plasma
theory group on “rescoact interastion theore® which
wiuld help to explain "freguency chavacteristics” of
cartain particles, The present mathematical thenry
doesn 't adequately accounl far resamnant parkizies,
e, Frequency values "biow up® to infinity whem cal-
culated by current metheds, accarding to Or. Johngslon.

At Irvine, thers 15 much interest in solar flare
sruptians. Flares cause disturbanrces in the carth's
magnetic field which cause radio wave interfarence
and may tnflusnce weather pheranena such as droughts.

& =plar flare is 2 sudder outburst af particies
from the sun,  Theories state that magnetic field
anergy % convorted into particie emergy on the sur=
face layer of the sum. Theve 15 a “strip region® an
the sun which has been identified as “flare torritary®.
{Jne side of the strip has a magretic charge oppasitce
that of the other just prlor o the flare eraption.
"Tha Falk wmiscdom®” in plasma thepry, as Gooege calls i,
is that when a flare eruption occurs, magretic field
engrgy is conwerkted inktn particle enerpy I::-:-r.:_'.u,,
erTREtic elactrons, etc. ).

Tae big queslian, which George worked an, 15 what
is the "trigger mechanism" of zolar flarest why do
the flare regicns renaln stakle for extended periods
of time, and then suddenly release tremendaus anpunts
of energy?

Jobngtam woarked an this prohlem for abovt a
manthk before maving on te Berkeley, bwi he plans to
return to the problem with his colleaques, George
said that his idea for the wark came as a result aof
an [eabian ol league's research,  The hope i% that
the trigaer pechanism of solar flares cam someday
b= discovered. This might wltimately lead to the
ahility to predict flaves.

George spamt The rest of his summer at the
Lawernce Berkeley Lahoratory, where he is & partici-
pating quest, He now wisits the Tabh weekly to keep
tn towch with resident colleagues.

The problen he workad an there was walated <o
"reganant inlteraction” of particies. The arobilem %
an important gne as resonant interactians may cause
the configuration of aur splar system Eo evenbual Ty
change.

Profeszor Jahnston is currently warking om a
mebhod of aobtaining an approximate sclution fo cthe
Schrddinger equation in one dimension. He faels he

has warked cut a better sethed Lhan the presens one
CHEET., This meoth he is presenting a poper on this
wark abl a Baslen meeting af fae divisian of plazma
physics af the hmericon Physical Scciety. The new
method pliminmatas the exfsting atiumplion that there
must be 3 bound stabe.
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Van Gieson Goes to M.LT.

Frank Van Gieson of Santa Rosa, a 1579 Soncra
State University physics graduate, was offered
cvar $50,000 in teaching and research assistantships
at eight prestigious wuniversities,

The universities ipciwded Stanford, [11incis,
Purcue, University of Southern California, the
University af Catifornia, Davis=, and the Massachu-
setts Institute of Technalogy,

¥an Gieson chose to attend M. [.T. becavse itz
materials science program 15 considered the best
in the ratiaon, ard 72 will allow him to continue
his work in econocmics.

Mig studies will emphasize solid state physics
and lasers, and ko Ropes to eventually move from
selentifc research intoc mamagerent.

Van Giegen graduated fram 550 last June, cum
Taude and with distinction, with & double majar 1n
physfcs amd mathematics, ard 2 minor in ecomamics.
He came to Songma State from Mentgooery High
Seheal T Santa Rasa,

Student Profile: Roland Begin

Ferhaps the most wersatile student in the
department of physics and astronomy §5 Baland
Hegin.

Raland will graduste with a 8.5, fn June
and them enter graduate school dn solid state
phyzics or material sciepce. He 13 especially
interested fn apalying his talents ta enargy-
related problems.

Begin started his studios at the Universicy
of Mew Hampshire, in hizs hope state, but left
during the turmoil of the Tate 1960's.  When
ke enterad S50 in 1976, it was to study psychalegy
and physics. Althaugh he has since drapped
the psychology mafor, he remains deeply dnterested
in thecretical problems related to quantum
secharfes and what ke calls “the stybborn
persistence of extrasensory phenomena, " Last
year he wrote an extensive paper on hidden wariable
theerics far Tr. San Greene's course on Quantum
Machanics, Wind, and E5F,

Eagin alse has frtereses in the philosephy
af science. He has takem several philoscphy
courses and continues to wead widely.

Within his major departrent, Roland has
particularly enjayed courses 1n mathematical
physics {with Dr. Tenn), the history of physical
science (with Dr. Harnsi, and gas lasers and
holography [with D, Bazs). ke has continued
to work with Tasers ard has done sosie independent
reseatch on holograms.  He is currertly workimg
on a paper an a holagraphic model of memary
and perception.

Roland supported himself as & psychiatric
technician st Sgnems State Hespital for five
years, usually werkimg rights while going ta
scheal days,  He regently quit to devols £l
time to ki studies in his fimal year. In vrecog-
pitfon af his axcellent scademic recard, he
was awarded one of the new merit schalarships
cortributed to 330 by the Benk of Sonoma County.

Twa years agda, Roland Begin was cne of a smald
group of students who arranged and comducted
a reqional meeting of the Suciety of Physics
Students at 5500 It was he who introduced
Kabal Taureate Felix Blach fa the large crowd
in attendance at the highly successful meeting.

Roland 15 married to Nancy Weber, a writer
who garmed her B0, in philesophy at Sonpms State,
Fe 1s prowd that cshe has published some of her
pastry im & patienal magazine.

Having attendad three universities, Foland
krowlecgeably states, "I appreciate this school
largely for the facd thal §t 92 2pall and has close
faculty-student interaciion.”

An Interview with John Dunning

by Jazques P Schiumbergers

FProfessar John B. Oumning has rum the spectrum
from high energy physics to epergy problens to
nuclear phyiics, & mative of Mew York, Dunning came
be 535U in 19638 after three years of teaching and re-
search in high energy physics at Harvard Uriversity.

After receiving his B.5. in 1960 and hiz H.5.
in 1567 in physics from Yale, Dunning went on to sarn
hiz Ph,0.in high energy physics ab Harvard in 1985,
“When [ first came to Sonoma State,” he explaing, °I
wandered what to do." Dunning saw the question of
envirenrental pollution as an area in neéd of research.
Thus ke developed the mass spectrometer lab, for whick
ne recelwed a 38E,000 grant,

A year later paliution standards changed, and
Lhe masz spectromcter was no longer able & meet thooe
standards. "1 found, however,” says Dunnimg, “that
we could date chemicals and that got me irta nuclear
physics."

In 1971 Dunning went to Los Alamos to Tearn
neutron activation analysiz. The department bought
g detector and Hewlett-Packard contributed & mglgi-
channel amalyzer. “Eight years later," according ta
Ourning, "we have z first class facility, Me can £g1]
you almost anything you want f0 know abouk content,
fron the trace elenents in human hair to the amount
of mercury inp fish Tiwvers.”

burning's growing concern over snergy questions
led hin fa teach a course on nuclosr Chysics, In
1973 he and colleague Gary Sposito recetved a Hational
sclence Foundation grant to give s seninar on qer-
thermal power. “Dut of the geysers came Lhe idea
far a course in X-ray fluorescence. Dunning went
ta Dak Ridge for training.

f-ray fluarescence is a nethed of qualitative
aralysis wsing the calor emissions of excited elece
trons An x=-rays. Dunning set up the systop at 55U
in copparaticn with the department of gealogy.

"Thus," ke explains, “we have three systess hore--

the mass spectrometer, the neutron activation analyzer,
and xeray Tluorescence. Bebween them all we can cover
2 fair range of elements.”

Ourping hopes to take & sabbatical at Stanford
rext year. There he planps to work with $ynchrotron
radialion, an intense zource of g-roys which cam be
filtared and tumed to varioes wavelengths. He in-
terds to work with Professor Eeith Hodgeson in dev-
eloping an x-ray flusrescencs progran for under-
graduate chemistry Tobs,

Last summer Dumning attéendad a semipar at Stan-
ford on “The History of Technology in America”. It
dealt with the place of sefence ir civilization.

"He tried Lo wrestlo with the questien,” Dunning
explaing, "of whether 1€ s betber to investigate
something, or whather that krowledge 15 better 1eft
unkopched, ©

In examining the presant directions of scienca
and techralegy, O, Dunnling thinks that we are far
toa critical of ourselves, "We are going thromh o
parisd of guestionimg,” he noteos. The exception to
this, he peints owt, 15 in the electronics industry,
There research and applications cortinue in large

Baps .

This has led to an impertant shift in the naturs
af scientific research.  "The sigmificant ressarch in
physics iz no longer conducted in the university
setting . comeents Dunning. "It is in industrial and
military settings. The push s toward jmmediate
applicatien, aot long=term developmert. The wurdvas-
ity i% ro Tpnger the best place to Tearn, amd tha
apprenticeship systen in industry is becoming more
amd mare necessary in prder to learn physics.  We are
ne longer funded as we wers ten years ags, and Soncma
State has drawn cleser to industry out of fecessity.®
Dunning painks particularvly to the Mae relationship
6f the Department of Physics and Astronomy with
Hewigtt-Fackard and Dptical Loatimg.

Oespite bwdget cuts, Jokn Dunring continues to
encourage and enphosize modern laboratery research
tachniguas at Sanpme State.



Student Profile: Mary Gardner

*T think more than [ did before I came to
schaaol . ®

Thoze are the words of junior ohysics major
Mary Gardner. Mary is alse an artisl, a gardener,
a poet, and a reader on such diverse topicz asz
mesticism and space colonfration.

"It titillatas my imagination,” is the reason
she gives for her enthusiasm for Mwing 1n space.

Before sntering Sonoma 3tate, bBardnar
worked as a secretary, bookbinder, gas station
attepdant, and as a teaching assistant in an
experinental school. She sti11 likes teachirg
amd may possibly enter the field. She dewates
a great deal of time to reisfag her sons, now
12 and T3,

Why physfes? “[t 1s a way af explaring
conscicusness, particularly my owm, "

Hath has always been Gardrner's mest difficult
subject, but, she states firmly, "I an determined,”
This fall she will finfsh the last course in the
calculus sequence as well as the introductory
caloulus=based course inm guantum and statisztical
PhyYsics.

Mary Gardrner has alse taken sdvantage of
several of the normatkematical courses the depart-
fent has to offer. She especially erjoyed Dr.

Sam Greene's special topics course in Quantum
Physics, Mipd, and E3P, and recommerds 1t highly
to others. (It will be offared again in the
spring of 182000 She 13 curvently taking dreens’s
course in cosnology.

Richard Karas in Greenland

by Larry Wabb

It has been sometice Since department
chairman Richard Karas did his dissertation
réseareh at UC ﬁ&rkt1¢y, but he hasn't stopped
"playing with ballopms®,

aince the late T1960's Dr. Karas has made
& number of trips "poleward' and with the aid
af large research ballesns, has studied the
effects of particle precipitation on the upper
atrasphera.

Funded by a 3710,000 Kational Scfance
Foupdatfen Grant to a research group at UC
Berkeley, Dr. Karas and three calleagues (including
kit dissertation adwisor from Berkeley] have
gane to Greenland far two consecutive sumers.
There, they have studied x-ray borbardnent
which results 1n an effect referred to as "the
northern Tights',

frfztetle, Captaim James Cook, and Rep
Franklim all spoke of the northern Tights. Urtid
as late as World War I1, Ethey were considered
to be weather phenopena. Moted magretospheric
scientist James Wan Aller noted that Lhe northern
lights were pale green with pinkish edges.

Sounds heautiful, hut beauty wasn't what Wan

MTen was mainly interested in... He was irterested
in the particles hombarding the top of the
atmgsphere. ke confirmed his 'borbardmont
hypothesis' and conducted & number of experiments
an the subject, including one done from the first
satellite et inte orkit in the Tate 1983°s,

Rich explained that increased solar activity,
guch as flares, causes the stremgth of the "solar
wind® to fncrease, Flasma particles (protons
and electrans mostly) are "blown" toward earth
causing cur radiation belts to fi17 wp. Like
2 "leaky bucket", some of these charged particles
fram the radiation belts fall into gur atAcsphere,
"exciting" air nelecules which result in the nor-
Ekern 1ights.

Thie solar wind causes earth's normally-dipolar
magretic field to become tremencously distorted.
Particles traveling at spoeds of 400 to 500
kilopeters per secord “flatten” the sarth’s
magrietic field on the day side. The night-side
magnetasphere may stretch out beyond the orbit
of Marz.

br. karas mentfored thet there is comtinuing
experimental research on the northern 1ights
&nd the magretosphere, with much to be pleced
together. He sald there 15 & great deal of work
far theoretical physicists to put together the
diverse effects in a clear picture af the
events taking place n our upper atmosphere and
near=space environment., FRich's research 15 a
small piece of Lhe picture.

Basically what Rich et. al. did in their
surmers at Gresnland was to launch & numbar
pf 200-fapt-dianeter balloons 35 mfles into space
and recard bremsstrahlung x-rays, The payload
contained a particle coumter as well as othur
experimental equipment. Data from the balloon-
borpe instrunents were sent to the grownd by
radfo telemetry., & ftelemelry station on a
nearby hi®l was an 1deal location to momitor
the f1ight af the résearch ballocons.

The four week trip to Breenland durirg the
summer of ‘79 wasn't without its ups and downs.
Mot toe much 's-ray data'owes collected until
after the ninth of 12 lauwnches, shorkly after
a large solar flare erupted, Ismense amounts
of data were callected thereafter,

The .5, Air Force, which maintains a base
in Greenland, unexpectedly charged a 5913
par persan per day ciwillian surcharge for the use
of their base as o research sfte. That was ore
of the "downs" of the project because it meant
that the 550 student who was Lo Join them was
pltimetely dropped fror the research Ceam.

"1f the &ir Force will relax that 3113
surcharge, we can take a wouple of students
with us next time", remarked Rich., "Half of
our balloons and our telemetry eguipment is st911
up there; we will ke ooing back rext summer."

“1'11 be rFedesigning the x-ray circuits to
wse integrated clrcuits instead of discrete gler-
tronics. It would meke a great “physfcs 495
project." Those students who are interested
zhould comtect Rich abaut aszisting him.

Bich said that he is also currently looking
for students with some electronics Background
to work with him on redesigning the safely
timer and flasher which will be used for mext
surmer's research project.

Bich helds & Ph.D. im atmospheric and space
scfences Frem UC Serkaley, where ke taught
in the physics department before Enm1nﬁ to
Sonora Steke im 1974, The winrer of the 25U
Cutstanding Professcr award in 1977-T6 remarked
that he would dearly love to teach a course
at S5U on the upper atmosphera and megnebosphers.

Hearwhile, Bleh will continue to spend &ime
studying the topic by doing research in remote
parts of the northern world with the hape of
some day being able to share his experiences
with a number of 35U students, because that's
what he likes to do most.

Poland Becomes Dean of Faculty

Or. Duncan Poland, senior member of the physics
and astronomy departnent facwlfy, s rarely seen in
Darwin Hall these days. After servipg two terms as
chairman of the Dlvizion of Matural Sciences, he was
sppainted Acting Dean of Faculty.

Hiz new full-time administrative post keeps him
sy attending meetings and dealing with the burea-
cracy, but Duncan vetains some ties with the depart-
ment. He iz datermiped Eo teach at least cse coursa
gach semester despite his heavy schedule, _

im the spring he will teach a spacial fopics
course in solid state devices. This will allow
physics students to explore the inner workings of
diades, transistors, and electro-opptical dewices,



The OCLI Connection

Somang County is known for its rural atmps-
phera, and many people are not aware that the
nearby city of Zamts Rosa supports & growing
nueher af high techrology ndustries. One of
these, Optical Coating Laboratory, Inc. {OCLIJ,
iz a world Teader in thin filn technalagy.

The applications of thin films deposited
an various substrates are mamy. For example,
OCLT has been involwed in projects that range
from coating windows and imstrument components
for spacecraft - from Gemind to Space Shuttle -
Lo developing coated products for capturing
zolar thermal energy.

Toward the beginning of 197% & 1ink between
Synoma State Uniwversity and OCLI was created
in the farm of & student internship, The fatent
was o provide a physics student both emplowyment
related to the major and a look at the realm
of industrial physics and engineering, The first
internship went to Stephanie Snedden, a senior
known in the department for her work in astronomy.
Last sumpier, sandor physics major Lance Ericksan
found employment at OCLI doing carputer inter-
facing and programeing. Recently 8 third
internship was created and awardad o sophomore
Mark Zimmerman.

Snedder and Timmerman use spectrophotonetars
to measure the transmission and reflecticon
af Tght at varfous wavelengths through materials
which hawe been coated with thin films.

Saveral physics oreduates of Soppma State
are employed by the company in carear positions,
These include process engineer Ed Kmudson (B.A.,
18973), programmer Basdl Swaby (B,5., 1974}, and
sales erginesr Mike HcBride (B.&., 1575)

Furthermare, OCLD esplopees A1 Douglasz,
Rick Fischer, Paul LeFebwre, Michasl Wofi,
and Jakn Eefnecke are working toward degrees
in physics at Sonmoma State,

Last, but certainly not least, three O0LI
seientists -- Dp, Jaseph Apfel, Rickard Winegarner,
and Or. Iry Goldstein == have discussed their
work 1n the department's "What Physiciszts DoV
serfos.

The exiztence of these Tinks between our
lacal industry and academic institution provides
the highly valuable service of allowing Lhe physics
studert Lo make a more kpowledgeabie chaice
when censidering his or her fulure. The student
need ne longer gquess whether industrial physics
or engineering will make a satisfying career or
nat. There will ke at Teast a small amount
of sxperience on which to base the choice.

Far this one reason alone (apart from the educe-
tional benefits), it is certainly to be hoped
that the 1fnk between OCLI and Scooma State
Uniwersity continuwes to strengthen.

Reiter Patents Versatile Connector

5ix years ago Eric Reiter put four washers
en the ground and spot welded them together in
pairs of two. When he took them apart ho had
two copnectors,

*T was Tooking for a contrivance,” esplains
Reiter, "which would make Buflding in the real
parld simpler. Some systems hawve interchangeable
parts. I wanted to make one part which would be
interchangeable over a whale system.”

Three years Tater, after much tinkerirg and
pany rodifications, Reiter, a sophorore physics
major at Sonoma State University, had his contel-
vance., "During its development [ called it the
‘Witimate cennector,” but nothking 15 uitimate.

o 1 changed the rane to the "versalile conpector.

Reiter sopn realized that so unique a desigm
was worth patenting, a2 process which ended up
taking a vear and & half. Eric did ewerything

himself: Preliminary desigrn research, teaching
himself how to weite & patent application, making
technical drawings and Tinally writing the appli-
cation.

Receiving & patent f& spectacular in itself,
consfdering thet of the more than 100,000 patent
applications filed each year with the U5, Patent
and Trademark Office, an averazge of 70,000 are
sccepted.  Barely 20 percent of the patents fssued
qo to independent inwertars, Getting the patent
normally takes about two wvears and can cost up to
32,000 in legal fees. Relter, doing all the
work without the help of ar atiorney, paid a total
of $200.

Eric Reiter 1s not new to the world of tinker-
ing and building, "I've been building things
for people since 1 was graduated from high school
eleven years agn.” he says. Among his accomplish-
rents==the sun harp, a2 musical instrument which
plays with 1ight and waz on exhibit &t San Fran-
cizee's Exploratorium for six years; a 17 foot
diagmeter multi-blade wind turbine, now working on
a ranch near Ukiah; end &8 heliostat, which will
soemeday direct the sum's rays into a spectographic
diip1a§ to be zet up im the labbky of Darmsin Hall,

Three years ago Reiter decided to return to
schonl. "1 came to realfze," he explatns, "how
Tittle [ knew." He chose Sonoma State hecause
ha T{kes the atpesphere and the encouragement towsrd
hands=cn Tearning, "Hera," comments Reiter, "I
can get the instrusents out of the steockroon and
o experiments. | cam do improvisations. 1 can
figure out what the photon §s, what the molecule

i3 and what the atom is5."
Hhat about the future of the versatile connec-
Feiter adnits that ke doesn’t Rave the market-
ing sawyy Eo peddle his procuct. "It is worth
sonething," ke says, "ewen Just 25 a toy. It's
mare versatile than the tinker tay or the erector
sat," [ther possible applications imclude the con-
struction of teckmical fmstruments or Turniture
building. The connector can act a5 & halder in
furniture or a5 & hinge Tn swivel chairs. Different
size connectors have the possibility of interlock-
ing with each ather, thereby producing & change

in scale in jofning Taraer and ssaller elements.
Feiter has already demonstrated i3 uzefulness

in drafting tools and as halders for photographic
eguipment.

Erfc Reiter claims he's given & Eoy Lo the

world, Mob surprisingly, the serious-minded may
Find 18 wseful as wall.

Observatory Reports

A glamce at the chservatory reports published
annually in the Bullefin of the American Astronani-
cal Zaciety (B,A.R.5.) reveals that most astronomy
is done by full-time researchers and araduate
students in large unfyarsities and natiomal obser-
vatories,

Orly a few undergraduate colleges are active
in the fMeld. Stwdents who have not yet recefved
their bachelor's degrees participate in astromami-
cal research at a few amall private colleges,
including Swarthmore and Hawerford in Pernsylvania,
and Williams and the Five Colleges in Massachusetts
-- and &l Somoma State Univerzity.

The department of physics and astronomy has
just submitted Tes fourth observatory report, to
bet publishad im the B.ALA.S. in early T980. The
last thres reports, writbten by professors Spear
anpd Tenn, present 55U's fourteen undergraduate
astronomy couries (a record?), stuwdent and faculty
research and publications, the observatory, public
viewing nights, and other astronomically-related
actiwities.

The B.AA. 5., aleng with most of the major
astronomical and physical jourmals, may be fourd
in the Salazar Library,

tar?



Student Profile: Miriam Carolin

The department's most pralific researcher works
at 1t day and might. Mirdlam Carolin, coauthor
af six papers presented at natiarmal neetings of Lhe
ter Teading astromomical societies, observes the
stars and gatasties several nights sach week, Once
& week ske walks out to bthe observatory fn the
daytime to sketch and count sunspots,

In addition, Miriar takes couwrses fn Latin ard
Emglish and works on an article on Heber 0. Curtis,
an =arly 2dth century astromomer,

Always eager ta explaim the hezavens to mew-
comars, she s pme of the regular hosts 2t the
ronthly publie wiewing nights at the 550 observa-
tory.  She freguently shows senipols Lo grouds
of visitars.

Over the past several years, Mirlam has visited
more than o dozen elementary schoals bo show slides
apd talk to the pupits aboat the consteilations
ard plamets, Freguently, she is invited back far a
reburn w1sit.  Childven whose teachers maintain
they hawve wery short abbention spans sit fascinated
for lengthy periods as Wiriam eaplains the beauti-
ful plarets and nebulas on the slides.

"1 hawve ewer gore past recess tipe," she pe-
ports,  Yet the chiloren plead for mare,

A histery geaduate of the University of Cincim-
pati, Hiriam Caralin discovered astronomy relatively
late, after many years selely devobed to rafsing har
Family. 3She started with an extenzian course at
Santa Rosa Junior College where Gerald Pichi in-
tradyced her ta the exeitepent of the universe.

Them came Comet Eohouték, expected at ane time
to become the “comet af the century®. Miviam
took @ short caurss on the comet affered by O,
doe Tenn at Scnoma State.

Significanlly, the course brought her into
contact with the Fhysics and Astroncoy Department.
The next semester she enralled in one course,
Cizcovering the Galaxies. 3con she was Laking more
courses and then Joining Or. Tern in research an
the spectrum of tha peculiar wariable star FG
Sagittae. She identified seweral hundrod Tines,
mastly of fuck rare earth elements as cerium,
lapthamum, and prasecdymium. These #lements
pere arcduced Tn puclear reections in this star and
racently brought to its surface,

resufits of this work were presentec by Dr.
Tenn, witk Miriam as coauthor, at meetings of
the fmerican Astronomical Society, in San Diegoe in
197%, and of the dstremomical Society of the
PaciTic, at Momoma College, in 1577,

fis this work cane to & close, Miriam turned
to photometry of F3 Sagittae. Afded and advised
by Dr. Gordon Spear, she repeatedly photagraphed
the star ower many nonths.  After becoming am

expert 1n the use of the nicrodensitometer in the
Darsin basenent, ke nmeasured her fiims and obtained
a light curve showing possible warfations in the
atar's nagnitude during 1977-TB,  She reporied oo
thiz work at the 5, 5.P, meeting at Sonoma State in
1979, DOr. Spear wos coaubhor,

In between, Caralin worked on photoelectric
photometry of ¥Y Cephef, & bimary Star system
which undergoes an gelipse every two decades, 5he
wat one of five student <osuthors af a paper deli-
wered by Or. Spear at the 1977 A5, P, meeting.
[(Miriar and snother of the stucents, Stephanie
Snedoen, attended the Formona neeting and wisited
the hoadguartess of the Hale Chservatories on Lhe
LK

During the past year Miriam has been ergaoed
in pratpgraphic photography.  %She was one of a tean
(with Steve Hinch and Dr. Spear) which peasured
the wariability af the Seyfert Galaxy Markarizn
i08.  brd  she sccidentally caught 2 nova while
rmaintaining regular surveillence of the dwarf nova
% Cygni, [Roth af thess results were presented
at Tast sumer's &,5.F, seeting, by Steve Hinch
and Ur. Spear respectively,

B -

A5 if Lhis were not sufficient, Miriam had
ane of her photegraphs appear wecently 1n Mercury,
the Journal of the A5 F, Tt was & picturi_ﬁ?_dl
Lhe Hyades, taken at the 550 Okservatory o 117u-
ctrate @ popular article on cosmic dfstances by
Or, Tenn.

There is one mare reason that Hiriam Carolin
15 widely kpown in the department. For several
years she has been the volunteer coffeg-maker
before the “wWhai Physzicists Do" Tectures.

Manry SLACs Again

w Mary Silhiar

Edirox's Wofer Makg Sifbexr, a 11-peax-oid
Aok phosdcs mufor feom Ded Mas Callfoinda,
cn cne od the Jinst wotmens of the $2,000

Mr, and Bas. Anfonds Avcea Schofavshide

for acodemis mebid.

Over the summer 1 was a segand year participant
fm the Surmer Science Program at the Stanfard
Lingar focelersbor Center (SLACY, This is an
affirpative action program whick Brings Leenty-71we
undergraduste phvsics, engineering, computer
science, and nath studerts to Stanferd eack
summer.  The students come from all over the Country
and work in various research aad Tachmical
graups at SLEC, )

The linear accelerater is twe milas long
ard serves to accelerate elactrans to
2g 99599547 the speed of light, These high
erergy electrans collice with !1gh anergy positroni
{the positron is the anti-particle of the electron
or they smask irto statiomary targets {of liquid
hydraoen, for examplel. The collisfan energy
qoes into the production of naw DﬂFt151E5 by
Eimstedn's mass-energy relation, f=mce. These
high erergy experiments explore the fundasental
farces of physics, explove the “elementary”
constituents of matter, lengthan the 1ists af
short=Tiyed particles (there are hurdreds of
thar), and add to the number of Funny conservation
laws (epnservation of sbrangeness, contecvation
of puan nurber, atc.)

Waila at the sccelerator center [ attended
daily lectwres, given by SLAC physicists, about
experimental nigh energy physics and thecretical
particle physfes. [ also worked on a project
for the Physical Electromics Group.

You may wonder what 1% meant by "Phys feal
Flectrenics™.., T, myself, still wonder what it
peans. This oroup 15 in the fairly unigue posi-
t{on at SLAT of deing other-than-Righ-energy
physTes (that leawes a lot of physics left far
thep to da). Most of the group's research s
ir the fieids of high wacuum technalogy, solid
state, and surface science. The group developed
& high current pelarized electron source which
was used in high energy experiments over the
last two wears. This same sedrce 75 being used
in a palarized Tow energy electron diffraction
apparatus, bullt by the group, o explore
materia]l surfaces. [ helped in designing part
of the electron transport system for this apparatus.

Inmy spare tine (hall, T Tiked to do
backgrgund veading about the already existing
sources of polarized electroms, their applications,
and efectron spin in gensral. 5o, although
mine was laroely an angineering task, [ also
indulged myself in learning about some of the
more basfe physfes related, peripherally, to
nyY project.

Let e £271 wou, 1t 78 2 great thing to have
A job where you Ferl as if part of your respon-
sibil14ty 1s to learn as much as pessible.  That's
kaw [ felt last swmwer.  Heedless fo saw, it
arproximeted physics nirvana, and has motivated
LT FEH]]E Tearn oy quantun meckanics this year.



Chasing Solar Eclipses

by Noprman Winyta and Laurel Alien

If once again mature cooperates we will be
phserving our third solar eclipse 1n less than three
years pext February., You might ask, as we have
asked ourselves many times during the months of
tediaus preparaticns, "Why study eclfpses?®

Though we try to downplay any scientific sig-
rlffcarce gur work may hawe in favor of its tre-
rerdous value as an educational taol, sclar eclipses
afferd a wnique opportunity for scientists fo
conduct experiments and Tog data which at other
times would Be oatremely expensive or frpossible.
During totality the chromosphere and photosphers
of the Sup &re abicurred by the moon passing betwean
it and the Earth, Teavirg only the corana wisible,
At this time the surface brightmess of the corona
is approximately 17400tk Ehat of the full Maon,
Sending an equipped team halfway around the world
ta make coronal studfes 1s far more cost-effective
than launching a space wehicle {such a5 the late
Skylab) ar copstructing and maintaining a corona-
graph facility.

For the wndergraduate science student, eclipse
studies arve perhaps the wltimate 'Taboratory”
eEercise 9n that adkerence to the scientific method
iz greatly complicated. Looistics and mapagement
problems pertinent 1o many experimental endeavwars
are aften averlocked 1n the classvoom pursuit of
"cookbook science". Mhen did you last hawe to
bring a generator to school to provide poser for your
eguipment?  An apparatus can be contimually madified
or upgraded in the Tob to enable it to acquire the
desired fnformation by the most afficient maans,
but at a remote site thousands of miles from home,
yoir have but gne shot at am eclipse. [t may be
a year or more until a secord chance. One is forced
ko copsider every aspect of a proposed experimant
ard give attenticn to ewen the most minute detadl
which might affect its success on tha wery first
run.,

Our first trip, to Maui in October of 1977,
was an axercise in mathematically pradicting the
glemants and ¢ircunstances for a partial eclipse
as a project for Dr. Spear's astropemical measure-
ments class, Though we found data were rtguﬁar13
tabulated for the path of totality of an eclipse,
very Tittle reliable information was publicly
availatle for observaticns cutside this path.
Conputer prograns wers written for this purpose
and photographs taken te check cur predictions.
Theugh cleuds prevented us from making accurate
time measurements, phatographic amalysis proved
pur predictions of magnitude more accurately
than the University of Hawaii's Bishop Museun,

This past February we nearly froze in Mon-
tana during our First experience of totality.
Since the duration of the total phase was too
short to conduct a meaningful experiment, we com-
centrated on solving photographic problems encoun-
tered in Hawaf{ and on a project for our astro-
photograpky class. Me also koped to acguire a
deta base for possible future eclipse wark requiring
a good knowledge of photographic techniques.

February 16, 1280 will find us on & maontaie
top at Tsavo Katiomal Park in Kenya where we will
corduct infrared polarization measurepents, Mare
detailed information pertaining to our current
expadition may be found 1a the display case cut-
Side the division office. They will be updated
week ]y,

Curigusly, &t this point fn our wark, mere
attention has bean givem the means we hawve devised
te acquire data than the eventwal data itself,

One such innpovation % interfacing a capera, apti-
cal system, and data mprinting device to o small
and wasily transportable computer to Tully auto-
rmate our experiment. This iz a first for 2 non-
caverneent funded project.

.

Future plans? Eclipse studies require an
enornous dedication of time and money pot eften
understond by fnstructors, friends and the Savings
% Loan, but we hope the three years we have until
1983 will allow ws fo prepare at a more reascrable
pece, Though we canmot recommend such studies
for ampone less then fanaticel about sclar aclipses,
we have started a foundation account to help support
future solar studies projects by aspiring 55U
students .

Student Publishes in
MNational Magazine

An article by senfor psvchology majer
Reikp Hibbett Crane appears in the Hovember
1579 fssue of Griffith Observer, a popular astra-
namy magazrine published 1n Los Angeles.

The article was based on a paper for an
Petromemy 100 class at 55U taught by Dr., Joe 5.
Tenn, &nd was submitted in & national essay
competition sponsored by the magazine,

Crame, who received & cash prize for the
article entitled "Johannes Kepler's Method:
Hadress ar Genfus?, noted that, "This 5 the first
article I have written for publication.®

But it i3 not her Jast. This fall Refke
Crane taok aver as entertainment editor of the
Sonora State itar. She 1% now sariously considering
& careerT 1n journalfsm.

Other winners in the prestigicus competitionm
ircluda the editors of twe science magazines,
auvthors of several books, and professional
stfentisis at Harvard, Unfversity of California,
and ather wmiversities.

Crane graduated from Unfversity High Scheal,
Mestwood, California, and 15 the daughtor of
Mrs, Tomi Kuwayama Haas of MWestwood and Professor
Howard Hibbetf of Harvard University.

Public Viewing Nights Popular

Hora tham 3,000 persons saw the moon, planets,
stars, nebuloe, and galaxies at the Public Viewing
Kights of the 550 Observatory Jast wvear. They
came from Ehroughout the north bay ares and bevond.
AT ages, from a few weaks Co past eighty, were
Tepresented,

The increasa fm the number of viewers ovar
past years was due primarily to the increased
nurber of fights. & small grant awarded to
chservatory director Gordon Spear made 16 possible
te bold two public nights per menth during the
spring and, for the first time, to pay the student
assfstants,

Since the grant expired, the student assistants
-- Paul fwellar, Teresa Bippert, Hiriam Carolin,
John Dotta, Brett Morgan, and Stephanie Snedden
fave cantinued to work as wolunteers. They operate
Lhe telescopes and answer many gquestions, uswally
working alengside cne of the astronony instructors --
Dr. Greene, Or, Johnston, Or. Spear, or Dr. Tenn.

) The moon remains the favorite of the youngest
viewers, while Lheir elders often apprecifate star
clusters, especially when they know a Ffew facts
about them. Everyane 1ikes the planets, especially
dupfter and Zaturn,

Thae chkservatery 1% now equipped with an
autematic telephene answering device -- (T07)
BEA-2267 -= =zo wisitars cam obtain the forthceming
schedule or check on Tast-=minute cloud conditions.

The schedule for the remainder of the academic
vear 15 as follows:

Fri. 11/16,/70, 7:30-9:30pm - Star Clusters | Andeomeds
Galaxy

Sak. 1201779, 7:30-9:%0pm - Moon, douwble stars

Fri. 125060, 7:30-9:30pm - Moon, Orion Rehpla

Fri. 2722780, 1:30=9:Hpm = Moan, Orion Bebula

Sab. 3AERSED, 730-9:30pm - Mars, Jupiter, Maan

Fri. 418780, 8:00=10:00pm - Satwm, Jupiter, Mars

sat, SAV7/ED, 9:00-71:00pm - Saturn, Hercules Cluster

Fri. 6/8/80, 9:00-17:00pm = Satwrn, Star Clusters




Small Business and Sclence

by Jaoques P Schiumbanger

Three recent Scnoma State University physics
gradustes started their own small businesses
wpon gradustion. Two of the Firms are staying
aficat nicely, The third 15 just beginming tao
swim,

After recefwing his B.5. in chemistry and
physfes 1m 1976, Bob Lucas joined with Lynn Zelby
to found Solar Erergy Engineering in Sanla Resa.
They began with & Toan of five thousand dollars.
The coppary now employs nine pesple in the design,
manufacture, and fnstaliation of selar collectors
and components for hot weter and space heating
systoms, Lucas perscnally desiogned and Buflt
a1l the mchinery used in the manufacturing
pracess, They grossed $200,000 Tast year.

In Calistoga there 15 a company With Lhe
unlikely name of Mhatworks. Whatworks is the
ane-ran cperation of Doug Hayes, whe received his
B.A. in physics at Sonoma State University in
1575. Hayes, a Ticensed general building contractar,
specializes in the design of passive solar buildings,
both commercial and residential. "I've found
& way," explains Doug, "to combipe physics, my
axperience in the building trade, and my Tove
for design, mixing the three together and designing
passive salar houses. The name of the game iz
integratian.”

Haves' businass will expand when he gaims
an architect's Vcense. In June 19ED he intends
to take the State equivalency exam in architecture.
By December 1960 he will have gained the reguired
building experience Lo take the Ticensing ewamina-
tien.

Kha are Hayes® customers? "Up wntfl six
months ago,” he saws, "they were all private
indfyiduals.” Recently, however, Doug has begun
design work for Barrel Builders of 3. Helena,
ane af the largest hot tub manufacturers in Cali-
farnia. When the work 15 done, Barrel Builders
will have & 15,000 sguare foobt Tacility which will
not use electricity for light. _

“The idea in passive design,”™ explains Hayes,
"{& ta use natural resources &5 much as possible.
I try to teke adventage of the fact thet hot alr
rises and cold air falls, [ use radiant rather
than apbient ensrgy. In winter the walls and floor
are heated by sunifght and kept warmer than the
actual fndgor ambient temperature. With proper
insulation, they continually radiste energy ulthu
inside. In sumer the réverse process oocurs.'

Heyes also uses greenhouses as a driver for
heat exchange.

Hext spring, a yocational school will open
on Butte Creek neav Chico, cownstresn from two
of the aldest Functisning hydreelectric prajects
i the world. 55U graduate Roy Harbhars and
his brother Allen will affer programs in new
techniques for energy generation. Roy earned his
Bachelar®s degres fn 1973 in 550's wnusually
flexible B.A. program fn physics, with supporting
courses in the 5chool of Expressive Arts. He
iz currantly warking toward 2 second bachelor's
degree and teaching credantfal fn industrial
arts at Chice State Unifwersity.

The vocational school will offer & twa to
three year apprenticeship program, mot only in
design and manufacture for appropriate techro-
logies, but alse in practical techniques far
sebbing wp 8 %mall business. Facilities will
include & woad shop, & maching shop, a hydro-
electric generator, a foundry, &n experimental
garden ard 2 dormitery. Courses will include
technfques of solar, hydroeleciric anpd wind
canyarsien, To take adwantage of by-products
of same Tocal industries, Roy plans also ta work
with tecknigues of bicmass canversion, & process
which uses crganfe products such as wood chips
ar rice hulls (plentiful in the Chico area}

Eo generate energy.

Roy Harthorn, who rafsed capital for the
sehanl &g a comsultamt i the energy fleld, empha-
sfzes the hands-on training of the program, For
example, "most walwes," he explaing, "used in the
manufacture of heat exchargers for solar water
systems are gverbuflt. They're far heavier than
what's resded for these kimds of systems, but
they re the anly thing on the market. [n our
shop we"11 ba able to manufacture our own valves
and our own paris, thereby obtaining the most
efficient designs passibie,” .

Tuition and operating espenses will be kept
down through class prejects. Roy intends to use
his contacts with Tocal agricultural equipnent
dealers in order to have work contracted out to
the seheol’s machine and waod chops. “It's a
compromisae,” says Harthorn, “between hardoore tech-
relogy and what's 1ivable, but we hope ta eapha-
sire in & very practical way techmologies more

in rational accord with our eaviroreenta] sftuaties, .

fre there any comon factors 1n their experi-
ences at Somoma State which fnflueenced Bob Lucas,
Roy Harthorn and Doug :Hnﬂes'i'

Harthorn paints enthusiastically to the abiTity
of the Physics and Astromomy Departsent to give
freedor to da something cutside the field of

classical physics, he comments that the engineering
departaents at Chico are exceadingiy rigid by
conparison. Hayes jeins Harthorn in singl Tﬂg
put Professor Sam Greene and Electronfos Technician
Fobert Porter as particularly dmportant influences
en the emphases and directions of their studies.
Lucas refers t¢ the total understarding which he
gained in bath chemistry amd physics.

Fach of these enterprises may appropriately
be called "new age” businesses. K11 three
businessman are working on very real and wery
pressing prodlems of today. HAnd 2171 three are
well on the path ta Finding salutions.

Student Profile: Alex Busak

Im 1937 Alex Husek graduated from Zanta
Rosa's Piner High Sekoal with an outstanding
scholastic record. Mot only did he have nearly
straight &"s but he had already earned thirfeen
units of college cradit by attending Santa Rosa
Junior College nights amd summers,

Ha then entered Sonome State University with
henars at entrance and with one of the First
Matural Sciences Divisiom scholarships granted.

"] chose physics hecause I thought it
wos the most impartant science to stuwdy, not
because [ had any particular aptitude for it,"
he says modestly.

Just completing the introductory physics
sequence, Blex is Tooking forward to the advanced
COLTSRS,

"I would Tike ta milk the department dry,”

he says with cheerful enthusiasm. MHe was parti-
cularly interested when Or. Jokn Dunning took
the Physics 216 class dewn to the nuclear

fab in the basement. He 13 anticipating the
applied nuclear physics and chemistry course
this spring with enthusiasm.

Klex applies this enthusfasm te everything.
& persistent guestionsr im 21l of his classes,
ke 15 determined to Tearn &% much as possibkle
in eyery course. After completing work for his
B.5., he sxpects to attend graduate scheol im
physics.

Jlex studfed German last year and found
opportunity to use 1t on & European tour Tast
SUMRET .

Bight now he s eager to learm compubing.



SSU Physics Grads Do Well

Spnoma State Unfversity physics graduates
continwe to win assistantships at graduate schaols
around the country.

fnd they do it in & variety of fields.

Three recent winmers of teaching or research
assfstantships were Earl Boysen, Michael Ingertson,
and Johannes Raak.

Earl Bavien
Earl Boysen will pursug a dectorate n engi-
pearing physics st the University of Virginia,

A Petaluma High Schos) graduate, Bowysen com-
pleted & Bachelor of Science degree in physics
and chemistry in 1975,

Intil leawing for 'i'ir'ﬁr'lr.h he was amployed
as an engineer at Mational Sesiconductors

in Santa Clara.

Michael Ingertion
MichaeT Ingertsom, a Las Angeles resident,

will specialize 1n the hisEary and philosophy
of science at the University of Pittsburgh,
He declined a similar affer from Princeton,

Aftor completing a Bachelor of Arts in physics
at 55U, Ingertsam emvce)lled in tha Fuller
Theelogical Seminary in Pasadena, whare he
received an M.A. fn theslogy last Juna,

Ingertson &1sc studied philosophy at California
State Uniwversity. Los Angeles and Eaight
4 course on science and religion at the semi-

Aaky .

Johapnes Raah

Johannas Raab is a teaching assistant fm phy-
sfos et Montana State Unfwersity. & native
of Germany, Raab transferred te Sonoma State
from the University of Colorado in 1977. He
recefved a B.5, with distinction in Jume,

dafiannes recently wrote that the most henefi-
cial expariences he had &5 & physics major
at Gameme Stats were “being able to work
independently 1n lzbs™ and "leng and JdifFi-
cult kamewark probiems,"

Science Teachers Study
Energy at SSU

Beotherma] erergy &5 & viable alternative
apergy source is explored in a short course held
arnually at Sonoma State Uniwersity for high schoal
and jurfer colleoge science teachers., The summer
cCoursas are sponsored ht U.5. Department of Energy
grants and use the nearby Geysers geothermal energy
field for study.

Forty-two science teachers from around the
countey participated in the third anpual "Geother-
ml Epergy and the Envirorment” course in Jume
197%. FParticipants in the prograsm came from as
far aeay as Yorktown, MNew York and Star City,
Arkansas to take part in the efght-day course.

"One of the mafn functions of the course
i the study of the enyironmental trade-offs that
are required 1n using this form of energy,” stated
Or, Richard Karas, director of the program and
chair of the department of physics and astroncay
at 55U, "Me form of energy production 15 harmless
to the environment, but with gecthermal emergy wou
ﬁt far less negatfve irpact than with any other
fl]‘l'l af energy &nd wou aren’t relving on foreigm
u .II

“"He also have to take inte conmsideration
that geotkermal energy 5% the second cheapest form
of energy in the state,” continued Karas, "hydreo-
electrdc i sti17 the Teast axpensive.”

The specially designed course comsisted of
three all-day trips to the Geysers, lectures by
55U faculty on the principles 1nvalved, guest
Tecturers who spoke on requlation and the socip-
econanic impact of ﬂmthﬂm] energy, and Tab
wark on assessing the fmpact of geothermal power
plants,

Fichard Thomas, of Elameth Falls, Orecon,
ane of the teachers whe participated in the course,
stated, "We hawve a geothermal area near Klamath
Falls and this has a direct relationship to this
field, T wanted te find out more about gecthermal
energy productfon, in view of the passible develop-
ment of the field there." Other partfcipants men-
tiared the need to learn more about altermative
energy procuction for inclusion in their currept
course material,

"Sonoma State fs an fdeal Tocation for the
study of geathermal emergy production as the
Geysers geothermal feld 15 currently the Targest
producing field in the world and 15 Tikely to
remzin se for the next few years," added Karas,

What Physicists Do

What do physicists do? They work in many field
fran 5ALT to S0UIDS. Mo, this is mot a cnursﬁ in :
seafood cockery. It is 2 series of public iectures,
demonstrations, and films, now in its eighteenth
semester, presented by Sonoma State’s physics and
astraneiy dopartmant.

0Ff special interest was the talk on SALT, the
strategie fims Lindtation Treaty, now pending rati-
Fication before the U.5. Samate. The speaker was
Dr. W.k.H. Panofsky, divector of tha Stanford Linear
Accelarator Center amd advisor on arms control to
Every president since Eisenhower. Panofsky recently
wan the $26,000 Fermi award for scientific achievement.

Berkeley physicist John Clarke’s squids den't
Wi, Neither are they salty. They are Supercon-
ducting Quantun Interference Devices used by Clarke
o measure the properties af the earth's crust.

Five programs on astrondmy and space are on the
program. On Octoher 1 the Fidm "One Small Step®,
receunting the story of the Apelle pragram, was pre-
sentad, “Interstellar Shells and Supershells® was
the title of a talk given by Dr. Carl Heiles of 0.0,
Berkeley. Heiles 11lustrated the shapes and motions
of interstellar gas structures as seem by radia
Lelescopes,

On Movember 12 Dr. David Morrison of the Univ.
of Hawalil described the properties of the Jowian
maons [0, Eurcpa, Ganymede and Callisto--subjects of
intense study simce the Voyager missions of March
afid July T87%, On November 19 the project sclentist
for the Pionesr 11 missian, Dr, John Wolfe of HASS
Ames Research Center, will presant the discoverias
made during the Saptenber 1 flyhy of the planet
Saturn.

Finally, Dr. Susan Lea of U.C. Berkeley will
discuss x-rays From quasars apd distant clusters of
galaxfes. Thase g-rays have baen detected anly re-
cen?ly by orbiting Wigh Energy Astrophysical Observa-
Lories.

Other teopics have included a description of a
few sate] 1ite experinent to fest Einstefn’s general
thaory of relativity, expsriments at the Stanford
Lingar Acceleralor Center, acoustics, the physics of
magic, and anergy conservation.

Dr. Paul Gopdwin, president of Earth Science
LonsuTting and Technology Corporation and Adjumct
Frofessor at Alaska Pacific University, will discuss
physics, philosophy and business on Novenber 26.
Goodwin 15 a 1971 physics graduate From S50

[nterested? 102 mol Boo Tate! Lectures are
presentad Mondays at 4 pm in Darwin Hall, Rops 108.
Come early for coffes at 3:30 pe. Posters with the
comjlete schedule of the series are still available
at the department of physics and astronomy office.
Come fnoor phone at (707) 664-21149,
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Astronomical Society Meets at SSU

The campus was Mi1led with astronomers Jast
summar when the Astronomical Seciety of the Pacific
held 1ts 0th annual meeting at S5U. Approximately
160 astromomers attended the scientific meeting
held Wednesday through Friday, June 27-29. They
heard scientists from Camada, Chile, West Germany
and fifteen states present results of research done
with radio, infrared, optical, ultraviclet, and
#=ray telescopes, and also with peaper, pencil,
computer, and brain.

Ameng the papers preserted were five by 55U
students working with Or. Gordon Spear of the
Department of Physics and Astromomy. These fncluded:

"Hedium-Term Variabfility of the Seyfert Galaxy
Markarian 509=--An Application of the Penston Method
for the Reduction of Photographic Photomefry” by
Stepken W. Hinch, Gordon G, Spear, and Miriam

Caralin.

"Empirical Comfirmation of Gravity Brightening
for Three Eclipsing Binary Systems" by Neil J.
Reynolds and SGordom G. Spear.

"Fhotographic Photometry of F& Sagittae
During 1977-78" by Mirfam Carolin and Gordon G.

Spear.

"Survelllance of the Dwarf Mova 55 Cygnd
durfng 1978 and the Nova of Serendipfty” by Gordon
G. Spear and Mirfam Carolin.

"Recent LBV Photometry of the Be Yariabie
28 Cygni" by James Mi1l1s, Jr., Stephanie Snedden,

and Gordon G, Spear.

Three of the papers were presented at a session
chaired by Or. Joe Tenm, cohost of the meeting
with Or. Spear.

There was considerable excitement generated
in the astrononical comunity by papers presenting
opposite conclusions regarding the distances of
the quasars. These were given by Or. Haltom C.

Arp of the Hele Observatories (Mt. Palomar) and
Dr. Alan Stockton of the University of Hawaid,

In addition to the scientific porticn of °
the meeting, there was a one-day course on teaching
astranomy, an evening serinar on scientffic appli-
cations of photography arranged by Dr., Spear, am
awards banquet at the Commons, and two public
sessfons.,

A surmary of the symposiun on active galaxies
and quasars, written by Or. Joe Tenn, can be found
in the September-October 1979 1ssuwe of Mercury,
the journal of the A.5.F. The awards presentsd
at the banquet, to Will{am &, Fowler, Gary Schmidt,
and Wi1198m J. Eaufmann, I1I, were described in the
July=Rugust 1978 1ssue of EE:EL:_TL

Hearly 300 persons from throughout northern
Californfa and beyond attended the series of six
public lectures held fn Ives Hall Saturday, June 30,
to end the meetimg, A crowd &lmost as large attended
Arp's Wednesday evening lecturs on quasars and
active galaxies. Follewing the lecture, most of
these, including some world-famous astronorers,
went out to the 55U Observatory to be shown the
skies by 55U students.

Students whe helped with the meeting were
Miriam Carolin, Jokn Dotta, Brett Morgan, Stephanie
Smedden, and Kefth Soreng.



