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Department Celebrates 100 Grads
with Reunion

Last <Jume the S5U departmant aof physics
and astronomy awarded 1ts ome-hundredih bache-
Tor's degrae, To celebrate thiz event, the
department keld a weunfon barguet on PMay 21,

A tetal of fifty persons attended, includs
ing teenty-two graduates, all of the depari-
rent's faculty, znd spouses and uests,  After
an excellent dinner, presented on campus, Or,
Murcan Poland previded scre humorows reminis-
censes af his Fifteen years in the departFent.

The cepartmAent's first graduate was
Fatricie HMarriott who received her deqree i
1267, She later earred arn M.5, in computer
science at UL, PFerkeley end 18 pow erployed
a5 & software developrent enoineer with Fewlett-
Fackard in Samta Clara, She was unable o
attend the reurnion, but the fpurth craduate,
Killiar Parr, was there. & lonotime employes
pf Spnoma Ceunty, Bi17 works as B senior systems
analyst in the county's data center, He and
his wife came from Forestville for the ewvent,

The gracduate who traveled the farthost
to attend the rewnion was David Sheat, who,
with his wife, came from 5alt Lake City, whers
Oavid works as a proarammerfanalyst for Ireco
Chemicals,

It was sasy to tell who was whe, [nocdn-
jumction with the banguet, the departrent
publfsked a brochure, "The First Ore Hundred
Gradustes.” Written by Dr. Jdoe Tern, the
brochure Tisted 103 ograduates and anticipated
{Jure T980) araduates, with fnforratien about
B gf them, 0Only 14 failed to reply to Tenn's
aersistent quastionmaires.

THE
JMAJOR

The grads are an impressive grous, The
preal rajority make centifmrable use of thefr
physics backorounds in their professiors, A
substantial rumber Bave esrped adwanced dagrees,
And ome Was busy trying to recruit the Jyne
qrads fn arder to earn horiges from his Silicor
Yalley eroloyer, (Fe succoedsd, but to date kat
not shared the bounty with the department.)

Optical Levitation

by Jasques P Schiumberger
"A veny drokd experderce dn
affempfing 1o measume thide
Lightd ferced 44 dufficdient
fo make ore Apafize thein px-
fheme mipudtdiggdi--a minpfe-
iessd whoch appears fo put
Fhem bewond corsidenation 4m
teangstrial affains "

~dohm H. Poyndfing
Addaessr 2o Ihe Brifish
Fhysicof Secdpdy. 1905

Recert axperisants by Arthur Ashkin at the
Bell Telephene Laborataries and by two slucents
at Tonoma State Unfwersily hawe deronstrated
the oreat sfanificance of Vaht forces. Spnoma
State students Mck DeFreer and Kedth Sorenq
used & dye laser purped by an argon fon laser
to Tevitate $iTicon ofl droplets about 40
rroroms i diameter and to hold them in susper-
sion for as lone as 45 minutes. They alse die
work in surface wave resamarce, FRadiation
pressure dug ta Tigkt eraroy has undeniably
aained "consideration 1n terrestirfz] effairs,”

sareng and DeFreez had been 1Tnspired by
the wark of Ashkin, wharm Defrecr: (wha araduated
from Sonora in 19R0) wisited at the Bell Labs
in Faw Jersey during the summer af 1980,
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Dunning Retums
from Stanford Sabbatical

Torr Tuneing, Adcenddy nefusmed faem 4ix
matha 0 Hdaafond dndvessddy, Aeponts on fis
spbbatical feave aptivifios.

1. ¥-RAY FLUORESCEWE USCD TO DETECT [NCIME
THGED T LELREMIA CELLS

1 hecame aware of the Sfanford Synchrotron
Fadiaticn Laboratory (S5PL), when the deputy
director, Dr. Heeman Winick gave a seminor here
at Sancme fn our "What Fhysicists Do Serdes.
He Yed me to Or. Thegodore Tipf, then &t bthe
Children®s Hosopital a% Stanford. Leukemia, 2
major cause of early childhood death, was a
focus of Or, 2ipf's reseaarch. He beliewes that
mare headway could be made 1F an easy way of
tergoing small numbers of Taukeria cells could be
found. One meeds to reliably trace these cells
through their Tife cycles.

The project we urdertosk was bo deteet the
presapce of the iodine fag by wsing the radia-
tion from S55RL to excite the iodine to fluoresce,
We wauld measure the fluprescence in tha E-ray
region where it is particularly free fram the
fluarescence af othar elemente 4n the system.
The expariment wderiaker was to detarming tha
actual zensitivity 1imits with existing equip-
ment at SSEL amd Eo explore passiole f@orove-
mernts .

Discussions bogan in January, 1981, 1 sub-
mitted a proposal on July 11, 1980, and was
grantec 47 hkours of runnfing time at the end of
July.  Duving this period T dﬁfgﬁtd and ran an
axperiment which detected n ioding atoas
{2 % 10-% grams), These are better by & factar
af 20 than had beer previcusTy achiseed. The
results Tack o factor of 70,000 from the sensi-
tivity theaght to be required,

Calculations ware carried out on fmpraved
desfgns, 10 is possible these w111 be 1mple-
mepted i the fuiure.

[n any mvent, T tharcughly enjoyed parcici-
pating in am experiment from start ta finish.

[1. O THE TRAIL OF AN X=RAY MICFDSIDRE

luring the course of the Todine exparinent
[ met Professor Alan Litke, an old colleanue,
raW at Stanford. 1 agreed to help kim with an
f=ray microscope that he and twa undergradustes
werg trying to censtruct, A good portion of the
reraining marths at Stapford were ctpent on this,
M. Taeidag descidben fids wedlk dn e "Hhof
Phosfndisds To™ Zemics Hoach 7.

Briefly, X-rays have adeantages which may
be used te differentiate the parts of small
structures. First, their wavelength is very
short,  The resclution 1imits ipprove witk dhort-
ar wavelength, Secand, and perhaps more sfgnifi-
cant, the X-rays can be used 1o ceuse specific
alements in the sample to flucresce, If we can
map aut the locations of this flusrescence, we
have & map of the distribution of that element
in the somple, For exasple, phosphorus, iron,
nanganese and calcium are fmperiant bub miror
constituents of many cells. I we knaw thefr
distribution in the cell, this would be one mare
clue to their rale in the oell's processes,

An electron microscope can in principle be
uzed ta do this. Heweyver, the sampie nust be
in wacuuri, and 1t peeds to be very thin, The
vacuum restriction 74 severe as most bialogical
famples contain o great deal of water., In the
vacyum Ehe waler 13 removed and the siructure
changes.

Early attemots at an X-ray microscopg were
undertaken by Horwitz and Howell at Harvard
[Scienge 17E, £33 [1972)), The source of excit-
ing ¥=rays wos decommizssioned for lack of funds
ard the idea Tay dormant until revived by Fro= -
feoanr Lithe and olven rew e by the intense
seurca of ferays ot 55RL,

The predlers with an ¥=ray microscope re-
wolve argund intersity and facusing, The inten-
sty af high emergy K-rays at 55RL is the high-
est in the worle., 5o, the odds are best there.
Foeusing 15 accomptizhed largely by usfng a pin
File, mich as a pin bole canerz Tocuses by elim-
inating umwanted light, The size of the hale
defimes the limit of resolutfon.  [nitial runs
wpre mode with o hole 10 micrans in dismeber
during July. Whan [ joined the project, © was
Qiver the tesk of calewiating everything and of
making & smaller pin hele.

Ey tha end of December I had successfully
develgped molds which should reswlt in a T
micron diameter hole. We would really like &
one micren hole [or better), The resolution
Timits on a Hght microscope is roughly DB
micvons, work coniinues,

1 alsa evalved 3 series of calculated Tnten-
gities and sensitivities to selected elements
ctirg the beams and f-ray optics available at
S5EL, These thecretfcal pradictions are the
btazis for the svstem befng comstructec.

M Ehough fncomplete, it {5 exeiting work an
the frontier of human endeaver. 1 plan io re=
turn to Stanford nesxt sunner to participate.

1T, CTHER: ACTIVITIES

Professon Daardng afee kad the spposdfunddy
fr parficdpole 4n deveanl dpmindad ancd fRbug
medfings whech e fopes wild brdieg a fresh,
cuwhtged puffook fo his prwenses af Sorcma State,
Hi fuatfhed kopes that Ris {ovesfigation fndo an
auforated y-aay fluskdcdres aysdor pLfd fead o
adiidfioned Aesowaces fon dacildy and sdudents dn
adthyopofogy, clhemdatuy, gecfoge, ard phasdss
and asfaonomg,

[ will clese this by reemphasizing that [
s grateful for having had the opportunity to
spend six morths away in this merner. The course
af me 11fe has been altared for the katter. ]
will &ry Lo impart some of this to our students.
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Student Profile: Denise Paquette

If you ser & striking young woman with Tomg
blond hatr carrying a motarcycle helmet through
the hatlse of Darwin, you probably see freshman
physics mejor Demise Pacguette,

Depfse came to Soncma State with strong
mathematical and mechanical skills. She got a
head start fm caloules at Movatag's Jan Marin Hioh
schopl Tast wear.  &nd herv hobby 15 motorcwecles,
I oam alweys working an enginesd,” she sefilingly
aomits.

when the weather prohibits riding her rotor-
cycle fram Rovato to canpus, Denise rides the bus.
She claims to do most of her hemewors on the Gol-
don Gate Transit. She has fo be efficient because
she warks five eveningd 2 week as a janitar fn San
Francisco. She also does some wark for the family
Janitordal M ir dovato, sometimes early in the
morning befare coming fo classes.

Derdse enjoyed introductary astrongmy last
semester, Her interest fn astronomy and space is
cne of the reasoms she chose to mejor §n physics,
She has oiher interests 2s well, including Tasers
anc materials.

This semwester she 15 taking first semester
physics with lak, second semester calculus, &nd
aeneral education coursas fn U5, History and
Political Science, And maintaining her Honda,

Lynn Hubbard Receives Doctorate

In September 1260 Lynn Hubbard Becsme the
fourth 55U physics graduste to earn a Fh.D.
Sk was awarded the doctarate in physical
chemistry by the University of (alifornia,
Riverside for a two-part diszertatiorn. The
theoretical part was on the photo-physical
Pn:lprrde; of the wizual chromophor. This s
the molecule 1m the eye that absorbs Vight.
Lynn 2lsa porformed exoeriments on acid “nlde-
hydes. She used laser induced fluorescent
spectroscopy bo inwestigate these melecules.

ficw & postdoctoral mesearcher at the
Infyarsity of California, BerkeTey, Lwvnn 0%
doing thesretical work with Dr. Witlias Filler
an moltecular dynamics,

Upor receipt of her B.5, (with distirction)
in physics frarm Sonoma State in 1975, LyAn was
awarded a prestipicus mational fellowship in
atmospheric sefence, The fellowskip allowed
hbar to atiend amy oracuate scheal in the coun-
try and alie provided for summer vasearch at
the Kational Center for Atmaspheric Fesearch
in Bouldar, Colorada.

Aaccording to Dr. Hubbard, "The foundation
i physfcs abtaired [at Sonana Stabe) has been
invaluakle to my graduate research fn physical
chemistry. The encouransment and enthusiasm
af the faculty members provided an excellert
ervfronment for Tearmning,”

The first groduate of the departirent fo
complate a doctorate was Paul Goodwinm, B.E.,
19571, who earned his Ph.C. in geophysics at
the University of Alazka ir 1977, Faul is5 now
Prasident of Farth Science Conmsulting and
Techrology Corporation in Archoraoe,

-

Mext was Bob Steele, B.A., physfes and
nathematics, 1990, whe was awarded a Fh D, in
phyzics by the Uniwersiiy of California, Santa
Barbara, in 1977, Bab f5 a postdoctoral res
sparcher at the Laboratory for Atmospheric and
“pace Physics of the Undversity of Colorado.

The department's second araduate, Ker
Larsen, B8, , physics and rathematics, 1908, s
piw agsocfate prafeszor of mathematics: and
cemputer science &t Southevn Oreqgon State Coi-
lege. Hiz dectorate, in irfernaticn and compu-
teEr science, wWas awarded by the University of
Califermia, Irvine, &1 ir 1977

Faculty Changes

Or. Gegrea L. Jeknsten rasigned from the
Sanpma State Uniwversity fatulty et the end of
the 1979-a80 zcademic yeav. He had taught at
SEU sipce 1962, ewcept Tor three vears when he
was an leawe at the Massachuse*ts Ipgtitute of
Technoleqy and the Californin Emergy Commission.
e refurned bo Boston whers ha 1s again cdn-
cucting research in plassa theory in the MIT
physfcs department.  We miss him,

Pt the same time, the department's senier
faculty mester, Or. Duncan E. Poland returned
ta full=time teachfra. Dr, Poland was never
really away, but had sarved the cempus in
adninistrative positions for s1x years. Turing
all of that period, as Chairman of the Division
of Matural Sciences and as Opan of Faculty, he
cantinued to teach at leasi one phyiics course
pach semester, MNow the department weloohes
hir kack. He sdds strength to the electronics
and salid state programs, and to geveral labore-
tary courses, as well as to the standard physics
courses such as Physics 204 and 314, bath of
which ke iz currently teacking.

Dr. Izaac L. Bass 7% awey Tor 2 secord
year, Last year he did laser research in the
dapartrent of applfed physfss at Stanford
University; this year he is working with lasers
at Myamta-Fav, Imc. He will deccribe this
wark in his "Mhat Physicists Do" Teclure April
£,

Student Profile: Richard Cydzik

The starting cemter fullback on the 55U
Spcoer Tean 5 a phyiiecs major whe speaks three
Tanquages without an accent,

Richard {ydzik chose to major in physics
berause he bas alwavs been imterested in how
thinos work, He Tikes rockets and ernoinec and
expects to become a mecharical emginear sores
day, perhaps in his native Brazil. [n the U.5,
Mavy, he spent five years on board & wmepair
ship, the U5 Ajax. He and Bis zhipmates re-
paired other ships im the fleet., Lasi summer
Fichard worked an a nuclear power station in
Kicafeaippi 24 an aseistant fiald enginesr.

Mow he 19 busy studying. He did so well
in Togic that he was asked io help Eeach the
caurse the Tollowing semester. He enjoved
caleuluys and astrondmy last temester and 15
currently takirm his first physics course.
fad  Fe alwewvs Tinds time far a fow units of
independent study in Fussian, & 'Ianguage he
speaks az fluently as Emglish ar Portuquese.
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Observatory Five Years Old

The Sonmoma State Unfversity Observatory
15 Five years old. [t was dedicated by Dr,
Apbart P, Eraft, President of the Anerican
Astronomical eciety, on 22 April 1975,

S1rce that date the dbservatory has besn
usad for hundeeds of fights af student projects
and research, class cutinas, Taboratory classes
and the ever-popular Publtec Vewing Hights, It
Pag alse bean used in the davtime for Lhe past
twa years by Miriam Caralin, who makas weekly
sketehes of sumspats as seen thepuab the 14-
inch telescope,

With eleven lecture caurses and three
1lh¢r._nt.-:|r_'|r courses, Sondna State has one of
the natfor's most extensive wndergraduate
dstronomy pregrams,  Under the ouidames of
Mhservatory Director Gordon Soear, students
conduct a significant amoumt of ressarch.

0n Marck 30 Stephanie Snadden will speak
in the "What Phyedcists D" Series om waork
which she has done with Dr. Spear and Jdim MIT14,
They ohzerved the He star 28 Cyoni at the Mounk
Laguna Observatory of Sanp Jieqo State Univers
sity. Thiz work will be puklighed soon.

Currently, the mailm research nrogram of tha
Observatory 1% Ehe penitaring of a graup of
aeyfert galaxies, often called the “missing
Tipks" bitwesn ardinary galaxies and quasars.
These objects flare up irrequiarly, Each weak
stisdents photograph the Seyferts, then measurt
the brightrasses of the photooraphic images
with the microdensitometer in the basement of
Darwin Hz1l. Students currantly workino on Ehe
prograr are Mark Ballard, Barle Beliz, Miriam
Carclin, Tom HWeMahon, and Jim Fisame. Jahn
Dotta and Stewe Hinch are famer meshers of the
tean,

Students Rave alse reasured the magnitudes
of soveral wariable stars and tracked asterpids,
The current 55U catalog containg astropomical
photagraphs taken by students Lawre? ATTen, Paul
Avellar, Terasa Bippert, Hirfam Carclin, Steve
Clark, B, J. Leckey, Barrfe Stebhines, and Yoem
whrte, A11 but twe of fthe pictures were taken
at the 55U Observatory, Barrefe Stebbins also
had her photoaraph of the fndromeda Galaxy an
the cover of the fall schedule of classes.

The stature of the astropomy prooran is
saen aach spring when the Bulletin of the
American Bstronamical Seciely publ Ishes chiprya-
tory reparts Trom nbger'.'atc-r*ieg throughout the
U.5. ane! Camada. 55U 95 onme of only o handful

(usually fTour] undergradduste institutions to
prosent reports.  The athers are From purely
research institutions, such as the Kitt Peak
National Cbservatory or WASA, or fram graduste
duffversities whare the research 1s done by post-
dectoral fellows and graduate studemts, The
first five reports subritted by Sonome State
115t & total of 21 astronomical publications

by the studemts and faculty,

To commemorate the fifth amniverzary of the
Obsarvatory's frunding, there Will ke a display
af the First floor of the Salazar Library from
fpril 20 to Juma &, Don't mizs 1l

[TF wew haven't wet made 9% out ta the
Observatory, rote that publfc wiewing nichts
are schedulad far Bpefl 10, May 9, and Hay 79.)

Peter Lucke Joins Faculty

by Jazgues P Schlumbargor
Or, Foter Lucke specializes in dust == mot
the kind you shake out of wour doormat or the
kind that parches vour throat on hot days.
Lucke's specialty is the fnterstellar variety
spread throughout our galawy and bevend,

A native of Glendale, Califarats, Lucke
(prorsunced "Lew=kev™) joins the department for
the 1940-B1 acadenfc year. Havirg earpad his
B in physics at Oecidental College 1 1965,
Lucke cortinued his studies at the Uniwersfiy
of Hashirmaton in Seattle where he recefved his
M% inm astronamy in 1967 and his PR, D, in 197,
Luche's goctaral thesfs, called "OB 5tellar
fssoctfatfams in the Large Megellamfc Cloud",
wat writien undar Dr. Pawl Hodoe. HResearch far
the thesis frcluded two trips ta Chile for
cheervations.

The years 1972 to 7% found Lucke doding
past-doctoral reseprch at fGemeva Observatary
in Zwitzerland, There ke continued k95 spe-
clalized studfes in the distributfarn af fnker=
stellar dust which included & 2 172 momth stay
in Chila,

Thizs 15 Lucke's first teaching experience,
Fe caws ke find 1t a pleasant 1F demanding
change from wresearch. When he can find Some
cpare time, Pater Lucke enjoys amateur radio
operation, water=color painting and black and
white 35%m photoaraohy.

B fs currently teaching descriptive ohy-
sics -- a8 cowrse 1n which he enjovs presenting
many demonstrations == apd three astronamy
courses. Hic extensive backgrownd im chzerva=
tiomal astronomy 15 of muckh use 1n oresenting
upper division astrophysics, the introductary
astronomy Taboratory, and descriptive astronomy.

Student Profile: Keith Brister

It you go to the Learning Bssiztance Center
in the Tibrary for help in Paysics 114 or 214,
chances are your buter will be Keith Erister,
Mways cheer?yl and saoft-spoken, Keith 1e tha
conductor of weekly "workshops®™ For Physics 114,

One of & tric of outstanding Junior physics
majors (with Mark Zimmertan and David Mumton],
Feith won a scholarship for academic achieverent
Tast year. MNow he 15 looking toward zolid state
physics 28 & career.

Fhysics 15 not his first major, though.
ketth started out as & music major at Cabrilla
Colieme fn Aptes. Later, &t Foothill Coflenqe
in Los Altos, ke studied music, electrondics, and
mathematics, Mg plays guitar and sieel pedal
guitar, mostly jzzz. At Foothill, he wrote a
computer pragram to find o117 the chords availabla
on Lhe lTatter fmstrument as a function of pedal
positions.

He fipds little time for music now. This
spring he 1= taking electefcity and Fagretiom,
thepry af Tight, mothematical physics, guantus
laboratary, programning for scientists, amd
critical thinking,

Epith 1ikes the small claszes and accessi-
Bility af the professors at S50, He also Tikes
tutaring. “It°s the best way T cam think of Lo
review previous classes,” he says,



Ccmuﬂers in Undergraduate Physics

Yo danques P Eohlumbienger

Computers, corputer driven nlotters, and
micrapraocessors, all foumd in 550 science
coprses, are part of the techraleogy of modern
physics, lmanipe the followine sceravio:

Hith the flip of & switeh, & metal cylin-
der af aboyt Five prunds embarks an B short
Journey fron the cellinn to 2 small sand pit
arn the flagr belaw, &% the cylinder's velo-
city incveases, the ctudent s presented with
an imstantaneous readout of spesd on the
television screen before him, The cvlinder
strikes the sand with a muffled thuc and the
student types same coded fnstructiors onto
a typauriter-1ike kevboard. The zcreen
respends with three columns of figures. The
first colurn represents 2 set of dats points
whare readirgs of speed were faken; the se-
cend the ovlinder's welociiy at that point;
and the third the cylinder's acceleration Cue
ba gravity,. Some marve tyoed {estructiong and
the screen naes blenk, W®hen it Tights up
anaip, the ctudent zess a Tinear graph with
tire fepfcted on the horizontal axis and welo-
city an the vertical axis. A dlanonal dasher
Tine ascending from laft ¢ richt Across the
screen represents the thearatical velcooity
of the cylinder as 1t dives from ceiliing to
pit. Almost, hut wel owlie, owveriaid on the
dazhad line is a salsd 1{ae representing the
best graphical fit tc the student's eaperi-
mental data points,

If tha grpericental and thesretical points
are close together, the ctiudent pushes anro-
thar hutton and walks ower to the olotter to
ehtaim a mard copy of the presentation on the
screen. [f the experirental and thecretical
lines are far apart, seweral fAere rufs miabt
e made, with the student kevirg fm inslruc-
tians that each pow =un showld be plotiend or
the cape set of axes im a di Fferont color,
Tatal time far the experirent and gqraphical
cut)ut 1c Tecs than five minutes.

The experiment just described pxarinec
hewton's Laws of Motiom. [t s emamg the
first experirents performed in the first
undergraduate physics Tak,

Here is a scemario af the same experirent
as it micht have besn parformed tuo yearz aao;
The cylinder {5 relaased and fall: tomard the
floor alona o wire track. AR electric spark-
ing device attached te the cylinder burng

srall spots at timed intarvals onts & Strir
of paper stretched parallel to the track,
After the cylinder hits the pit, the stucdent
counts the spots on the atrip of paper and
moasures the distence fror one spet to the
next., From thase £ime and distance wRazures-
merts, welocity can he caleculated, A plet of
welocity wersus time is made from these caloys
lations. The data peints don't fall in a
straiaht Tine, so & Teast squares caloulaticr
with standard deviation is made te determine
the hest strafabt Tiee T1C. [ the Teast
squares 1ine 15 far from Che data posnis,

the whiole tediaus process might be reascated
agatn.,  The Lime glapsed betwesn dropping the
cvelinder and producing the graph may be
saveral hours,

Today the intreductary physics Tab at
Sonoma State University follows a smiddle path
batween these two scenarios. Speed may still
be determined by counting the spots onoa sIrip
of paper, but the araphical amalysis fu
utually nade easfer with a Tektronfks @051
Braphics Syctem., This sysbom makes a Tipear
nlot feop the data ard fnstanmtld performs a
least squares Fit and standard devfatian cal-
culatign, Work which farmerly toek hours is
now accorplished in minutes.

The day aof the urfergraduate exparirent
rurn corpletely by computer {5 not far off,
hopeppr,  Dr, Goeder G, Spear, fssociate
Professar of Physics and SSSrondmy ., faresees
at leact ppe microcorputer swster wilh
grankics capabilfty in every Tab within the
naxt five vears. Thes the student weuld be
able to perform imstantamecus graphical analy-
15 in fke fal. Time ceu'd then ke spent
understancing what the exporicent means,
axplains Spear, rather than plotting points
on qraphs, Soear aoed an to predict the
corfng of a corputer system the sfze of &
srall pecket caleulator which might plun inds
& largar svstem for more expanded functicns,
“The amatl computer,” he savs, “will Become
&% Lommar in the physics Tab as the oscillee
zcpoe and the volt meter.”

Conputing facilities now available Lo
phvsice students at Scnora State include the
catpus PP 71045 and the statewice COC CYBER
174 tirpesharing systems, as well as the Tek--
&t with grashics capab1lity. [Before the
fall semester begins, the statewids [YBER
system Will be replaced by ap evan mare power-
Ful or=carpus CYREF, )

Mugst avery lab courte for physics and
astromory majors now requinves some corputer
Lze, Besides the fntroductory lak courses,
Spear requires the use of the compulber in RiZ
introductery astrophysics and obsarvational
astropary courdes ba cempute stellar modals,
frefessor Jokn Dunning has written his own
wnfiuare Far pie in pectren activation analwv-
=15,

Frofessor Joe Tern requires Bis students to
dse the computer for at least ome assignnent
ir mach af kis upper divisior lectura courses,
Last semester his students cemputed rocket
fliaghts 1n analytical meckanics. This sprieg
e will spend bhree weeks in the mathematical
rkysics course teaching rumerical aralypsis,

£ new comutar science curricu]om 15 cur-
rently im the planning staqes at 550, When
it begins in & year or Swo the Phvstczs and
fstronomy Mepartment will provide courses in
aralee and digital elestronics, In additionm,
fr, Richard Karas is cdeveloping & new Course,
ta beain Fall YOEL, in microprocessors; and
Spear hopes to affer & threp-unit course in
computer graphics as well,

fs Tpoar pofnts out, § eculd be a dis-
seryfee not to Introduce the stident Lo the
cerputer and §t4 applicatfons. The comouter
“z already the single most fmportant toal for
the presentatian and manfpulation of data,
¥e scipnce curricelun 15 comnlete without
axtensive training in its wse, and the nara-
rabers af that use expand dafly.



H-P Pruj'_?ct
By RDawid Munban

Within the Tazt 50 years the world has
undargone a revolution in electronic devices,
The large wvacuum tubes, inductors and capaci-
tors have 1n many cases given way o modern
ipTid state devices. These devices are consi-
derably more compact, and wsually require lessg
maintenance than the older devices. The
mdern $419¢ state devices are dnteresting,
nat only because of their wide range of appli-
cations, but &1s0 because a good deal of
physics is imwalved in understarding how they
furncticon,

One of the primary desires of the manu-
Tacturars of thede dayvices T8 ba incraase their
afficiency, often by decreasing the number of
Inpurities &and defects 9n the davice material,
Impurities can eoften be contrelled or their
effects megated by fntreductng other impurdties.
Defects are muck harder o deal with, Becsuse
mary devices are "grown" By 'IET.E1I'|E gvaporated
material cordense pp a substrate, defects will
not appear until the devices are complete.
These defects cam be characterized as being
arpas of dizoroanization in an otherwise ar-
dared crystal lattice,

Currertly Chris Lose and 1 are engaged im
exanining the defects present im am epitasially
grioem Tayer of Germanfum on a Gallium Arsenizde
substrate, 1n the hopes of arswering teo
fuestions. The First fs, can the degres of
cryatalTinity of the Ge laver (its fresdom
from defects) be measured in some way? Cur-
rently, we are examining suggestions that X-ray
ar electron diFFractian may ke wied to answer
this quastion., The secord question we are
axanining 1z, cam a Germanium crystal Tattice,
which kas hesp deliberately destroyed theosgh
proton bombardment, ewer be restored to approxi-
mataly 1ts erigiral Fforr? This 12 of fmportance
because one method of producing ceriain selid
state devices Tnwalves masking wseful areas
with gold and then bombarding the davice with
protons.  The protons destroy the Tattice,
effactively isolating the different areas on the
device. If some serfes of conditions can occur
to restors the Tattice to an approximation of
its orfginal form, the different arezs af the
?e'.-me Will na langer be isalatad, and it will
afl.

Whila the secend of our guestions s
perbaps the mare important, since 1t concarns
dayice failure, Tt now appears that a techni-
gue for examining the crystallinity of the Ge
Taver will be necessary £ Tind the answer to
the guestion of lattice restoration,

Student Profile: Kitty Chelton

In June Kitty Chelton will gradunts with 2
double major: physice and Blology. AFter that
she plans 4o take a wear off to declde whether Lo
go to graduate schoel in medical physics oF Lo
medical schoal,

kitty came to Sonora State from Atlanta te
study bfalpgy, She had friepds fn Santa Ross and
1xed the area. Her course of study changed when
she took general physics from Dr, Richard Haras.

After that, she says, "] majored in Rich

karas." She followec him fron gensral physics

ta electrenics, then to dioital electronics and
environmental physics. The mext move was obwious,
She Became 3 double major. The flexibility of
the B.A, prograr allawed her to tailor bBer curri-
culum to her Tnterests: ruch chemistry and bisla-
o, mot an much caloulus-based physics.

St111 sha is taking a heawy load of physicd
courses in her last semester:  dthe gquantum labora-
tory, popular optics, scientific programming, and
her favorite, applied muctear physics and chemis=
try.

She i5 also plarming an independent studied
project in s-ray flucrescence to be done Joirtly
with #£eith Brister and Maria Beed under the
supervision of Dr. Duncan Polend. Already adept
at the wse of mamy Instruments, Kitty joined with
Maria Pepd io derorstrate the mass spectrometer
at the Tast Science Might,

Kitty Tikes the physfcs and astronamy depart-
ment. “[ aet a Tot of positive reinforcement
fraf the spthusizstic feachers,” sbe notes.  She
particularly enjoys Or, Jahn Dunning's enthusiasm
in the rpuclesr lebaratary, This has led her to
seriousty consider redical physics al a career,
Her favorite blalegy courses wers embryology and
plactron microscopy.,

ihe stil! firds time to rum three to five
niles each day. Where will she run nexi?

Scientists to Gather at SSU

On Saturday, May 9, the newly formed
feepeiation of Yorth Bay Scientists will hold
its first annual meeting, Scientists from a
gaozen irstitutions, fron College of Marin o
Hurbaldt State Umiversity, will gathar in
Darwin Hall to present, and kear, papars on
research 1n the sciances.

Studant papers are particularly encouraged,
One of the reasens Tor the formation of the
MBS, according to Dr. Joe Tenn, f3 to provide
an opportunity for students to present their
research results and to learn what other sfu-
dents are defng. Dr. Tenn 15 & member of the
committee pTanning the event.

Prafessor Melvin Calvin of the University
of Califomia, Berkeley, will presant the key-
pote lecture, "Energy Plantatians," Calwin,
wha won the 1367 Mobel Prize in Chemistry for
his work on photasynthesis, 1s currantly try-
irg to grow plants which produce an ofl-Tike
sap on his Healdsburg ranch, The winner of
evory orize awarded by the American Chemical
§pciety, and a past president of theb sociaty
srd of the American Society of Flant Physiolo-
gists, Calvin 15 alse conducting research on
synthetic chloroplasts. He will speak an this
effort to split water as plants do fn his "What
Physicists Do" lecturs May 11.

Students interested 1n presanting their
regearch results, either fn a ten minute talk
ar in a pester session, should centact Dr.
Ternn kefore Bpedil 10,



Physics Grads Working Locally

Time was when 350 physfes grads had to go
gouth == &0 5ilicen ¥alley or Los dngoleos == o
find physics-relatad enployment. But Times have
chamged, There 15 an insreasierg nunber of tackpo-
Tagically gripnted firms in the loca? eree, and
nore are more oraduabes are Finding careers without
poving. Bs the area grows this trend 13 Tikely to
accelerate.  Already Fewlett-Packard hes anrduncsd
plans to build o Facflity which will evartually
pp oy ban thousand pearsons Just acress Lhe strest
firom the campus.

Herg are same local employers and the 351
physics grads they eoploy:

SORDMA COUNTY

Ae5n¥ [pstitute, Sebastopol: Devid Jacuzzi, D.7.
"El.

k2llar Laboratories, Sarta Rosa: Richard Bromapem
B.A., "TE,

tewlati-Fackard Company, Santé Rosa: Foss
Gogdwin, B.5., physics and rathematics, "78°
Clyde Underwogod, BoA,, 'Td,

Laserqraphixz, Santa Rosa: Sharon West, B.A,, 77,

Naticnal Cortrols, Imc., Saria Rosa; William
Kramer, G 8., physics and English, "77.

Optical Coating Lakoratory, Inc., Santa Rosa:
Edward knudsen, B.5., "73; Michae] McEride,
B.A,, physics and management, '7E; Basil
Swaby, 3.4, '74,

Spnoma Counby: william Parr, B.A&,, "6,
Sonama State Uniwersity: Kent Malsen, @A, '74.

tpace "icrowave Laboratories, Santz Rosa: Joseph
Frager, 2.%., '75.

Trg Tire Instrument Commany, 5arls Rosa:  Chac
iiliease, B.A,., "ED.

MARLH COUNTY

Fairchdild Samiconductars, San Rafael: Elhert
Hapdin, B.5.. "T9.

Fireman's Fund Inserance Co,, Zan Rafael: Lisa
Foreman Bacor, B.0.. physics and French, '74;
Eileern Prilips, B.5., 'T4.

dptiecal Sclences Group, %on Rafanl:  Johe O
Malscn, B.5., '7E,

Suntek Research, Torte Madera: Alexander Bantley,
B.5., '7a,

Sayveral fgraduates hawe starbed thetr ckn
husinesses in the Tocal ares. Pobert P, Lucas,
B.A., physics and chemfstry, '?6, 15 the cofounder
arel president of Solar Emeray Enginegring fn Santa
Fosa. Aohert £, Porter, B.5., "7, and Donald
hresnbern, B.8,, "77, are asseciated in Synthos
Labs, Sebastopol. Scott €. Anderson, B.5.. "TFE,
iz president of Sangia Softworks, Camp Masker; and
James &, McBride, B.R., 78, is5 presfdert of
HeBride and Assoclates Business Computer Sydtems,
Fetaluma.
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SPS Chapter Increasingly Active

The Sonama Skate Uniwversity chapter of the
Spciety of Physics Students was dormant in 1979,
Lact semester, wo reorganized, Wa now have 13
afficial members, Fred Blau and Laurel Allen are
Presicent and Yice President, respectivaly,

[me of the activities jast semester was a
Ltalk by Frofesscr Joe Tern on carapr oppartunt-
tigs in Morthern Califorria. The Club also
supplied coffee for 2%l physfes students during
finals weak,

This semestor we plan fleld frips to such
places as Lawrence Livermore Labaratory, MASA
Ames, and U C. Berkelay. Me plam to have
speakers, including 55U phystes graduates who
kave qone on to graduate scheol oroare dafng
research, We alio hope to have some e presens=
tations,

[n addftion to the extra-curricular activi-
ties listed above, we will held a spring party.
It will be an cpportuniy for everyone to nef to
Epdie ane ancther,

Student Profile: Tom McMahon

Last Jume Tom McMahon nradusted from
Sorama Yaltley Hign Schecl. Today he 15 con-
ductine research in 83 Lranoey,

Hew odid Tor get such a fast start?
Purinn each of hiz last hree zerwsters in
qinh schonl Tan participated im the 55U earlw
artran® proarar,.  He toak Pescriptive Astrono-
my. [rteoductary Astronomy Lakavatory, #nd
Tisgowvering the Galazies.

Hhen he entered the wniversity as a renu-
lar student in the fa'l Tar already Enew RIS
way araund the ohservatary, He beoan joiminn
Mirian Camlin in photographing Seyfert
galaxies az part of ar orqgoing razearch pro=
aram directed by Or, Gordon Spear, Tom often
observes witk Mark Ba®lard, a transfer student
from Callege of Marin whe also enterad in the
fall with some astroncmical backarownd, The
neweomers reaqularly fofn ™riam in wsing Lhe
microfensitometer to measpre dheir F"II'.'Itl'.'IL'l'I"iIDhE.

Ter has been interested in astronomy since
he zaw the “Froject Univerze” televisien series
a few vears ano, He kas dome & Tot of reading
ar the subject and has his ewn 3-inch refrac-
tor. He 15 a merpber of the Somoma County
fstrononical Spciety, the 1lacal amataur club
which incluces several S%00 students, One of
his pobbfes is astrophotonraphy,

Bz @ frazhmar Tom 15 currently taking the
first course fn the calculus=based physics se-
nuence, He 95 also learmming BASLC computer
programmien, and he has emtered 279 oalaxies
and nekulae fron She NGCCHeW General Datalon)
Inte & data file. Eventually he intends €o
nursue graduate siudy in -- what elss? ==
astrorary,

&4 Vifelonn razidert of Soroma, Tom commutes
from home, His father, the late Alexznder
McMahon, was a judoe in southern Sarams County.
Wegkends find Tom warking at Shone's Country
Store in Rlen E1len, This Teaves 1Tittle time
for anather hobby -- zcuba diving an the Sopara
coast.  But the oceam will wait. %inht now
there are falaxies 4o rxplare,
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Optical Levitation continued

Soom aftar tha fmeention af the laser in
1968, researchers noticed that particles which
happened ta fall inte the laier beam seemsd
mot amly to be accelarated alorg the beas, buk
ta seck the center of the beam instead of Lke
outside fringes. Tt was postulated that the
particles were acceleratad hacause of thermal
parturkabion, not photon prassure, Gut calcu-
lations by Ashkin and cthers showed that the
magnitiede af the observad accelaralicn was oo
great ta be attrihuted enly to thermal excita-
tion of the particles. Morveaver, 1£ was knowh
that & laser bean operates within a mathemati=
cally parfect intensity profile called a trans-
verse made, The most useful mode has &
BGaussign enevgy distributien, Thus, the inten-
gity of the Tight 1s greatest at the center of
the beam and lessens &t the ednges.  Hhy, then,
did the particles zpek that area of the bean
with the greatest eneray, rather than seeking
the areas of least energe?

bzhkin demomstrated that it was radiation
prasgure, rat simple tharmal excitation, whichk
accelarated particles aleng the beam. He even
calculated that it is possible to accelerata
small particles with w to ore million times the
force of gravity:

Using small, spherical, transparent, olas-
tic particles made by the Dow Chemical Company,
Ashiin accelerated particles from 1 micron to
M micrans in diameter, Moreower, with two
opposing laser beams he was phle to Form an
"potical bottie.” nolding differant size parti-
cles in suspersion and manipulating them about
in & contrelled manner.

Minute in budget, but long on inganuity,
Zareng and DeFreez kad ta run thetr esperiments
vsing only materials on hand, Tn Spoust 1380
they found soma Dow Corning 704 D9ffusion Pum
Dit. Using & seall sprayver, they managed to
form draplets abeut 40 micrang 1o diameter,
The low imdices of refraction and low vapor
prescure ol the droplets mede them {deal for
apbfcal Tevitaticn, The ome big dicadvantaoge
of these droplets, they found, was a wapaer
temperature of 300 degrees Celsiuvs, Thus, the
dreplets tended to heat up and vaporize in the
beam. Howewer, with Tacer outputs betukesn 40
ant A7 @i 1liwatts, they managed to suspend
particles for up to 25 minutes.

Fossible applications of optical manipula-
tian inclwde the ieparation of particles 1in
Tiquids, the optical Tevitation of particiles in
atr, the high velocity acceleration of alectri-
cally newiral particles, the separation of 150
topes, the analysis of atemic beaws and micro-
SLTORFY.

Mbar interesting possibilities alse came
from DefFreez and Soreng's work. Would it be
passfhle, for Tastance, ta study drop-to-drap
or 5inale drap interactiens? In atmospheric
studies, much fs known about large-scale inter-
actiong, But very Tittle about imteractions on
the particle-to-particle level. Begause Lhe
lager can be focused ta the thearetical Timit
of one wavelergbh, it may be possible Lo manf-
pulate atomic and ewen subatomie sized particle
There exist, as well, facinating possibilities
in the study of resonance phenorena.

Note: Kedth Sorerg wiff paedent an apecun
of dhis expeadment {n fhe “What Posdcists Te"
senios May J,

5.

L



