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MaxDelbrück
-How lt Was

Max DeLbrück was born in Berlin in 1906,
first came to Caltech in 1937, received the
Nobel Prize in 1969, and becameBoard of
TrusteesProfessor of Biology, .emerítus,
in 1977. He beganhis scientific studiesin
astronomy, changed to theoretical physics
and then to bíology, becoming -through
his work on phage - a leader ofmolecular
bioLogyby the mid-|940s. The outbreak of
World War II prevented his return to
Germany, and he spent the years 1940 to
I947 at Vanderbilt University teaching
physics and doing research in biology. In
1947 he returned to Caltech, and he has
beena memberof itsfaculty ever since.
It would be hard to write a less
adequate descríption of the career of one
ofthe most distinguished and humane scientísts of this century, andfortunately the
Oral History program of the Cabech Archives has made it possible to flesh out
such a bare bonesaccount. Six interviews
conducted by Carolyn Kopp cover such
topics as Delbrück's family and early education, his university education and postgraduate work, his early career in Germany, his phage work and the phage
group, observations on Caltech and on
physícísts and biology, and his postwar
visíts to Germany -all sprinkled withfascinating anecdotes.Infact, having to omit
more than half of the material so that excerpts would fit in E&S turned out to be
an exercise ín making hard choices. We
present here thefirst installment (of two).

Max Delbrück: My father, Hans Delbrück,
was a professorof history at the University ofBerlin and 58 yearsolder than I, so
he was practically my grandfather, and I
never knew him in the part of his life
when he was still struggling. His specialty
was the history of the art of war and material criticism of the sources.He was also
editor of a monthly called the Preussísche
Jahrbücher- that's a monthly somewhat
analogousß the Atlantic Monthly. He
singlehandedlyedited that for at least 30
yearsand wrote a column commentingon
Germanpolitics. There's a book on my
father calledHans Delbrück as a Critíc of
the Wilhelminían Era, and that's what he
was.
I was the youngestof sevenchildren,
four sisters and three brothers over a span
of I6 years. My four sisters,Lore, Hanni,
Lene, and Emmi, are all still alive. My
oldest brother. Waldemar. was killed in
action in the First World War; I knew very
little of him becausehe was senrro a
boardinghigh school, and then he was at

the University, and then he was in the war
and was killed; he waS l4 yearsolder than
I. My other brother,Justus,was four years
older and of him I saw an enormous
amount;we shareda room for quite a
number of yearsof my adolescence,and
my relationto him was a very great mixture of admirationand competition and all
things that siblingscan have. Now looking
in retrospecthe was an exceptionallykind
and friendly and by no meansa domineering and intellectuallythreateningperson,
but my whole soul was concentratedon
tryrng to competenot only with him but
with the other siblings, and the older ones
in our close friends' families, since I was
the youngestin all thesecontexts.
My mother was, I think, l5 years
younger than my father. She was 42 years
older than I, and so I did not know her as
a young woman. I have heardher describedas on the timid and shy side. She,
I think, also was the youngestof her family, and shegot married when she was 19
or somethingand my father was 35, and

Berlin,1927.Hansand LinaDelbrückwithfourof the sevenDelbrückchildren,fromleft,Emmi
(Bonhoeffer),
Max,Justus,and Lore (Schmid).
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she was expectedto be and was very submissive. She also was of fragile health,
which is no surprise,having had a large
numberof childrenand havinggone
throughvery difficult timesduringthe
First World War. You see, I was bom
eight yearsbefore the war, so my recoilections essentiallystart with the first war and
the hungerperiodsduring that time.

many, many yearslater did I resolvethis
subconscioushatredand jealousy mixed
with admirationand fear and respect.

CK: What aboutyour next-door
neighbors,the Hamacks?

MD: In science,there was no knowledge
and no interestand no competenceat all.
In art I would say it was very modestand
conventional.In music neither my father
nor my mother was musically gifted or
trained,my father not at all and my
mother had very modestcompetencein
singing and piano playing. But someof
my sistersand I played a little bit of various instruments,and there was occasionally chambermusic. My father had a great
interestin philosophy, and his hero was
Hegel for philosophyof history.

MD: Our nearestrelativeswho lived next
door. the Hamacks, were similar to our
family. Like my father, the old man Ha¡nack, Adolf von Harnack, was also very
much in public life and also had historical
interests.He was a church historianand
public servant.He was director of the
PrussianStateLibrary and of all Prussian
libraries, and most important, he became
presidentof the Kaiser Wilhelm Society
when it was foundedin l9 10. The Harnackshad numerouschildren that were on
the averageten yearsolder than we were,
and the Harnacksand the Delbrücks
assembledalmostevery Sundaynight
either at the Harnacksor at the Delbrücks.
It startedout very informally, and
everybodytalked with everybodyand also
played games,but graduallyit led to these
more seriousconversationsaboutpolitics
and history, and the othershad to pipe down.
This whole sectionof the suburbof Berlin was just crawling with professorswith
large families; Karl Bonhoeffer,professor
of psychiatry,around the comer, and the
Max Planck family a little ways down,
and the mathematicianHermannAmandus
Schwarz,and quite a few others- professorswith large families intermingled
with moderatelysuccessfulbusinessmen.
Some of the houseswere quite palatial,
but the housesthat the Hamacks and the
Delbrücksand Bonhoeffersbuilt were
straightforward accommodationsfor large
families, nothing very fancy aboutthem.
CK; Were you close to your parents?
MD: I was very close to my mother, and I
had a very ambivalentrelation to my
father, of which I was not consciouswhen
it wasjust
I was a child, but in retrospect
absolutelyclassicallyFreudian.Not until
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CK: Can we talk a little bit about the intellectualand cultural environmentin your
home?Besideshistory and politics, was
there much interestin the arts. literature,
philosophy,science?

CK: Economicallywas your family pretty
well off until the war?
MD: I think they must have beenuntil
I9l4 moderatelywell off. My father had
his salaryand his income as editor, and
my mother had a dowry from her father,
so there was a modestdegreeof affluence,
and apparentlythe life until l9l4 was pretty free and very hospitable.As the war
came and life becamemore and more of á
nightmarein every respect,of courseall
this darkened.ln a way the First World
War was much worse than the secondone
becauseI think many more people were
killed. I think three-quartersof the young
men in the family were killed. So that was

all very sad, and in addition then there
came thesepretty severefood and coal
shortagesand then the total mess in 1918.
So this relatively affluent residential suburb after the war becamealmost a ghost
town.
CK; And the SecondWorld War? There
were otherslost?
MD: Ernest Harnack participated in the
GermanResistanceduring the war and
was executedby the Nazis. On the
Bonhoefferside there was, of course, a
much greaterinvolvement in the Resistance, and that has been widely
documented.They lost two sonsand two
sons-in-lawin the aftermathof July 20.
1944.
My brotherJustuswas imprisoned by
the Nazis but got out during the fall of
Berlin. Then the Russianscame and a¡restedhim, and he died in a diphtheria
epidemicin one of the camps. We didn't
find out until two yearslater.
CKr Why don't we back up againto your
childhood and talk a little bit about the developmentof your own interestin science
and other areas.Did you have the sense
that sciencewas what you wanted to do?
MD: lthink I did have a specialinterestin
math, but I don't know whether that precededmy interestin astronomyor followed it. The last two or three years in
high school I certainlyproclaimedmyself
an astronomer.I had a two-inch telescope,
and I read popular books on astronomy,
and I had a little astronomyclub with a pal
who had similar interests.Also'one of the
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Bonhoeffer sons, Karl Friedrich, knew
much more about astronomy,being a real
scientist.He quickly found out that I
really didn't know much, and he told me a
fair amount, and from that developedour
friendship. He took a great liking to me,
and I, of course,admiredhim. I was very
pleasedthat an older friend took an interest. (Almost all through my studentyearsI
had older friends, from whom I leameda
great deal. I shifted universitiesfor quite
awhile, and in each situationI think I developed a particularfriendshipwith some
olderperson.)
So I proclaimedmyself an astronomer
and then I almost becamean astronomer.
My interpretationof this, in retrospect
(and this retrospectdatesback now 40
yearsor something)is that I did that becauseI found it a convenientway to establish my identity for myself - that I knew
somethingwhere nobody else knew anything. And it's true - none of the Harnacks, none of the Delbrücks, and only
this very much older Bonhoefferwas a
scientist.So here I had my own thing
which I could claim to know.
CK: Did your parentsencouragethis interest in astronomyand science?
MD: My fathe¡ was very tolerant of it and
my mother was very helpful in it. Tolerant
is maybe the right expressionbecauseI really made myself a tremendousnuisance.I
had my telescopeset up on a little balcony
which was adjacentto my parents'bedroom, so during the night to get to this
telescopeI had to go throughtheir bedroom. I remembera number of winter and
summernights where it was necessaryfor
me to look at my telescopeat 2:00 in the
moming. Of courseI had a sleepthat
could only be awakenedby theloudest of
alarm clocks, so I had this enormously
loud alarm clock which awakenedeverybody in the houseexceptme. And then finally I roused myself and crawled through
my parents' bedroomthinking they were
asleep.I'm suremy motherwas worrying
herself stiff that I would freezeto death
out there. She made me a special,very
warm dressinggown.
CK: Was sciencetaught in school as well
as mathematics?
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MD: We had a very modestamountof
physicsand practically no chemistry.We
had actually one small group who were
taught a little bit of chemistry sort of as an
asideby one ofthe teachers.I didn't learn
anything from that. We had in ea¡lier
yearssome absolutelymiserablebiology
courses,unbelievablybad biology
courses.Just somethingabout the classification of animals and plants,unbelievably
bad; nobody had an appreciationof biology. Biology at that time was not considered an interestingscience.I mean, the
l9th century was essentiallya centuryof
systematics.Experimentalembryology
had begun to exist at the beginningof the
centurybut hadn't penetratedinto any
high school texts by the 1920s.Biochemistry didn't exist. Nor genetics.It was all
very descriptive.
CKr And Max Planck lived nearby?
MD: Yes, Planck lived down the streetbut
none of the family knew what he had
done, even that he had gotten the Nobel
Prize, or not sure whetherhe had. It was
all very vague. I mean everybodyknew
that Planck was secretaryof the Academy
of Sciencesand so on, that he was somehow a great scientist,but what on earth he
had done nobody knew.
CK: The first university you went to Tübingen in 1924- did you go there with
the intention of studying astronomy?
MD: That I did. Hans Rosenbergwas
there;he was sort of an astrophysicist,
which at that time was a sciencejust beginning. He had a little observatory,and I
think we were a total of three studentsof
astronomy.Of courseI hadjust come
from high school; I was l1lz and had to
take lots of other coursesbesidesmathematicsand physics. I took mathematics coursesquite seriouslyand I took the
physicscoursesmuch less seriouslyand I
took one chemistry course.I mean I
didn't take it - I went to one lectureand
actualìyI think attendedone or two
chemistrylab sessions,but this wasn't my
cup of tea at all. And so I never leamed
any chemistrywhile I was a student.I had
to learn physicsand chemistrythe hard
way later on. I learnedmore about science

from older students,not from any of the
professors.
I was at Tübingen for one semester;
then I went to Berlin, then to Bonn, then
back to Berlin, and then finally to Göttingen. In Berlin I could study free of tuition becausemy father was a professor
there.
CK: ScientificallyI would think Berlin
would be a very exciting place with Einsteinand Planck;or by then was Planck
consideredsomewhatout of it?
MD: Planck was out of it. Einsteinnever
had students,and Max von Laue had studentsbut was not an exciting teacher.He
was too uptight in his personality.He was
a very fine person,but he was not easy.
CK: Do you rememberbeing interestedin
Einstein'stheory of generalrelativity?
MD: rNell, yes. Interestedbut quite incapable of masteringthe technicalaspectsof
it at that time. Gradually I got aroundto
leaming enoughmathematicsthat goes
with it to get a fair understânding.
They had good experimentalphysicists
in Berlin but the thing was that the university was right in the centerof this very big
city, and it took from our housewhere I
lived about 40 minutesto get thereand 40
minutesto get back. The amenitiesin
thosedays for big-city universitieswere
very poor; they had practicallyno public
rooms at all; you just had to go there to
the lectureand then go home again.
CKr What was the stateof astronomv
when you were a student?
MD: Actually, in Germany astronomy was
altogetherpretty bad at that time. It had
been ruined by the overambition of the
generationof astronomers50 yearsearlier.
The first parallax of a star had been measured in 1837by the German astronomer
Bessel,and that was a tremendous
triumph. The Germans had taken great
pride in improving thesemethodsmore
and more, not only measuringparallaxes
but also the proper motions of the stars
and making cataloguesof the stars.Fifty
yearsof this had ruined German astronomy, becauseall the young people
who trained there, all they did was sit
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every night for hours and hours in unheatedobservatoriesand measuretransits
of stars.It really had a disastrouseffect
on the intellectualquality of the German
astronomers.
And I came in just as there were a few
peoplewho decidedit was time to really
apply more sophisticatedphysicsto astronomy - Rosenbergin Tübingen,
Hopmann in Bonn, and Hans Kienle in
Göttingen. Göttingen,of course,was a
much more exciting placethan the others
becausethe mathematicswas absolutely
tops. It was the place where David Hilbert
was and quite a galaxy of other mathematicians; in physicsit also was tops because
Max Bom and JamesFranck were there.
CKr How was the intellectualatmosphere
at Göttingen diffe¡ent from that at the
other universitiesthat you had attended?
MD: \Nell, of course,itwas justafterthe
breakthroughof quantummechanics
which had happenedin 1925.In 1925
Wemer Heisenberghad discoveredquantum mechanics,and a flood tide of publicationson this subjectcameout, most of
which were out of date by the time they
were published- everybodywho was
"in" had seenthem circulatein preprint
form. There was â very considerableinflux of foreigners;Paul Dirac was there,
J. Robert Oppenheimerwas there, Yoshikazu Sugiurafrom Japan,H. P. Robertson
from here at Caltech,E. V. Condonare just a few of the namesthat I remember. So you really had a feeling that
you were close to where things are really
happening,which is a feeling studentsdo
not usually have in most places.
CKr Was it Heisenberg'spaper, or the impact of his ideasthat stimulatedyou to go
to Göttingen?
MD.' No, I went to Göttingenstill as an aStronomer,becauseof Kienle. . . I guessI
hadheard while in Berlin, while working
at the EinsteinTower observatory,I had
heardabout Heisenberg'spapel, rumors
that a breakthrough had happenedin this
quantumthing. And I think Heisenberg
came to give a seminar at Berlin in the
winter of 1925-26.I went to the seminar
- didn't understanda word - but I re-
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member as I walked into the building the grimy old building, the physics institute in downtown Berlin, the lecturehall
on the third floor, enormousstaircasesas I walked in there, at the sametime
Einstein came in from one side and
Wa-ltherNernst from the other side. And I
heardNemst ask Einstein(whispering),
"Do you think there's anything to this?"
And Einsteinsaid, "Ja, ja, I think it's a
very good paper, very important." So
they walked up there and the place was
packed, standingroom only. In the front
row on the right were sitting Einstein and
Planck and Nernstand von Laue. In the
secondrow, the associateprofessorsand
on down, standingroom only for the
others.
In GöttingenI essentiallydid not pal
around with the physicistsin the beginning
but more with mathematiciansand astronomers,which changedonly when my
attemptsto write a thesisin astronomyon
novae failed. I was trying to understand
the theoriesthat werejust being advanced,
which was quite impossiblefor me, becausethe mathematicswas beyond me and
becausethey were in English and I didn't
know any English at the time. It was far
too ambitiousa project and didn't lead
anywhere.
As a result of trying to understandthis
astrophysical theory of the interior of the
stars,I had had to leam a good deal of
quantummechanics,and thereforehad
started palling around with some of the
theoreticalphysicists,among them Pascual
Jordan and Eugene Wigner and Walter
Heitler. In fact, I wrote a minute little
paper on group theory in quantum mechanics,which was just filling out a proof
that Wigner had somehowskippedin his
paper. And then I askedHeitler whether
he didn't know of a quick topic for a PhD
thesis.He suggestedthat sincehe and
Fritz London had just made a quantum
mechanical theory of the hydrogen
molecule, which explainedreasonablysatisfactorily the strong bonding of the two
hydrogen atoms in terms of what was
called an exchangeintegral, it might be interestingto look into the lithium molecule.
So I thought that's fine, that looks like
something manageable.And that turned

out to be a nightmare,becausethis is
wave mecha¡ics and perturbationtheory;
it involves calculatingintegralsover the
spaceof the two electronsinvolved - that
meanssix-dimensionalintegralswith wave
functions aroundtwo different centers.
Well, by hook or by crook I finally put
a thesis together. I have not dared look at
it again, and I understandthat quite a few
other papershave beenwritten on this
problem meanwhile, and maybe by now
they know the answerto the problem.
CK: When you finished your doctoral dissertationdo you rememberhow you felt,
whether you felt like this was really exciting scienceand you wantedto pursue it?
MDr No, I didn't feel that my dissertation
was exciting science.No, I didn't feel that
I was doing very well. I had not felt that I
had been doing well in astronomy,and I
did not feel that I was doing well in
physics;and I was just hoping that something would happenthat I was doing well
and was willing to carry on with.
Then I got a job at Bristol University in
England. Max Bom, my official professor, recommendedme to teach some quantum mechanics to a professor of theoretical physicsthere- John E. LennardJones.I must have gone to Bristol in about
Septemberof 1929 not knowing more than
adozen words of English. Bristol was an
attractiveplace in the sensethat the
physicsdepartmentthere hadjust gotten a
large sum of money and had expandedand
had hired severalyoung fellows, mostly
from Cambridge, who were experimental
physicists;they had good facilities there
and were very spirited. One was C. F.
Powell who rose to great fame as the discovererof the pi meson,and severalother
important things in elementary particle
physics, for which he got the Nobel Prize.
He was my roommateand a very good
friend.
CK: Then you had a postdoctoralfellowship to study with Niels Bohr and
Wolfgang Pauli?
MD: Yes. Soryrehowby hook and by
crook I got this Rockefellerfellowship to
go to Copenhagenand Zurich. I guessby
hook and by crook meansI must have
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Max Delbrückand roommateC. F. Powell
(withgroceries)in Bristol,1932.
been recommendedby Max Born and by
Karl Friedrich Bonhoeffer. So in the early
spring of l93l I arrived in Copenhagen
and was immediatelytaken in hand by
GeorgeGamow. In fact I roomed with
him for awhile. I came to Copenhagen
without much of an idea of what I was
going to work on, and I fell in with
Gamow and did a little work on nuclea¡
physics.
So I spentthe summerthere, and in the
fall I moved on to Zurich and there I
sharedan office with Rudolf Peierls,
Pauli's assistant.From Pauli I went back
to Bristol for half a year.
CK; How did you come in contactwith
Bohr's ideasaboutcomplementarity?
MD: During the time I was in Copenhagen
and during all thoseyears,Bohr incessantly worked and reworked his ideas on
the deepermeaningof quantummechanics. Quantum mechanicshad beendiscovered as a techniquein 1925by Heisenberg, matrix mechanics,and in 1926the
other technicalform of quantummechanics had beendiscoveredby Erwin
Schrödinger- wave mechanics;the interconvertibility of thesetwo forms of quantum mechanicshad beenshown very
quickly.
ln 192'7Heisenberghad formulated the
uncertaintyprinciple as the real root of
meaningof the quantumof action, and
Bohr in a lectureat Como had given his
venion of what the deepermeaningwas,
and had formulatedwhat was called the
"complementarity argument." The essence of this argument was that for any
situationin atomic physics,it is impossible to describeall aspectsof reality in one
consistentspace-time-causal
picture. The
various experimentalapproachesthat you
use will reveal one or anotheraspectas reality, but thesevariousexperimentalapproaches aremutually exclusive ; that
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Colloquiumin Copenhagen,.1936.
In front row (from left),Niels Bohr,Paul Dirac,Werner
Heisenberg,PaulEhrenfest,
Max Delbrück,and Lise Meitner.
meansthey are such that you cannotget
the information that you get out of one arrangement,and simultaneouslyuse the
other arrangementto get other information. So thesevariousexperimentalarrangementsstandin a mutually exclusive
relationship.The natureof the formalism
of quantum mechanicsis to permit you to
derive the predictionsfor the outcomeof
the experiment of one kind from the results of experimentsmadewith the mutually exclusivearrangement(if they are
done successively);thesepredictionsare
of a statistical.probabilisticnature.
This featureof atomic physics,expressedin the way Bohr expressedit, or in
the more popular way that Heisenbergexpressedit as an uncertaintyrelation, was,
of course,a total shock to everybodyconcemed; in fact. so much a shockthat Einsteln never got over it. During the rest of
his life Einsteintried somehowto get back
to the classicalpicture where reality is just
one reality, and if you can't get at the full
reality with presentmethods,then presumably theremust be other methodsto
get at reality; whereasBohr was insistent
on saying that this limitation to the classical picture of reality was not a preliminary
stageto be replacedby a return to classical
notions, but was an advanceover classical
notions- that we now had arrived at a
new dialecticalmethodto cope with the
featureof reality that was totally unexpected.That was the formulation of
Heisenbergin 1927, and Bohr in maybe
the sameyear, maybethe next year. But
Bohr continuedto elaborateand restatehis
position year in and year out until he died
30 years llls¡ - in¡lyynerablelectures.
CK.' Were you interestedin the idea of
complementaritywhen he fint . . .
MDr Enormously. I was interestedwell, anybodywho was at all inleresfedin
quantum mechanicscouldn't help but be

fascinated.It also motivatedme to look at
the writings of Kant on causalityto see
how Kant, who was so clever and thoughtful, could have overlookedthis possibility.
So for the first time, and with a real motivatìon, I looked at Kant, and it was very
clear that this situationwas just utterly
removed from anything that Kant had
thought of- so therewas no doubt that
the physicistshadbeenpushedinto an
epistemologicalsituationthat nobody had
dreamedof before.
Bohr then very vigorouslyaskedthe
questionwhetherthis new dialectic
wouldn't be importantalso in other aspectsof science.He talked about that a
lot, especiallyin relationto biology, in
discussingthe relationbetweenlife on the
one hand, and physicsand chemistryon
the other - whetherthere wasn't an experimentalmutual exclusion,so that you
could look at a living organismeither as a
living organismor as a jumble of molecules; you could do either, you could
make observationsthat tell you where the
moleculesare,or yor could make observations that tell you how the animal behaves,but theremight well exist a mutually exclusivefeature,analogousto the
one found in atomic physics.
He talked about that in biology and in
psychology, in moral philosophy, in anthropology, in political science,and so on,
in various degreesof vagueness,which I
found both fascinatingand very disturbing, becauseit was always so vague. It
was vague largely becausethe basic situation wasn't clear enough,and also in
many respectsBohr wasn't sufficiently
familiar with the statusof the science.So
it was intriguing and annoyingat the same
time. It was sufficiently intriguing for me,
though, to decide to look more deeply
specifically into the relation of atomic
physicsand biology - and that means
learn some biology. So when the question
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came up of what job I would take after
this year in Copenhagenwith Bohr and in
Zurich with Pauli (and another half year in
Bristol). and I had the choice of either
going to Berlin to becomean assistantof
Lise Meitner at the Kaiser Wilhelm Institute for Chemistry, or to Zurich to be an
assistantof Pauli, I choseto go to Berlin
becauseof the vicinity of the K. W. Institutesfor Biology.
I came to Berlin in the fall of 1932, bu't
during that summerI went back for a short
visit to Copenhagen,where I heard that
Bohi was giving a big lecture.openinga
world congressof light-therapyphysicians
in the Riksdag,the parliamentbuilding.
So I went there, and after five other
people had greeted the solemn assembly of
severalhundredof thesecharacters(with
the prime minister sitting in the front row
and the Crown Princeof Denma¡k, all in
morning coat), Bohr finally was called
upon to give the openinglecture.He got
up, promptly lost his way behind the rostrum, and finally found the lectern. In his
usual way he whisperedaway, almost inaudible;so it was impossibleto decide
whetherhe was speakingEnglish or
Danish,and fiddling, fidgetingaway.
After he had talked awhile, while fidgeting around he must have actuateda mechanism which causeda hydraulic mechanism to lift the lectern,and he gradually
disappearedbehindthe lectern,very
slowly - it was really like a Charlie
Chaplin movie. It was slow enoughand
long enoughfor the Crown Prince to
notice it. and poke the prime minister in
the ribs, and everybodywas watching with
utter fascination whether this would stop
or not, and finally Bohr took it and
pressedit down and continued.From then
on, of course,everybodyriveted their attention on him to seewhetherthis was
going to happenagain. This was the great
lectureentitled"Light and Life," which
was published quite a bit later. In it he
went out on a limb to predict such a complementarity;for once he was spelling
things out so explicitly that later on it
could be said that his predictionwas
wrong. It was a very good thing that he
did, becauseit certainlychallengedme to
take it seriously,and constitutedmy motivation to tum to biology. !

zo

inProgress
Research
Twitch
An Eleven-Year
Junspots were first observedby
Galileo, and their I l-year cycle was noted
in the mid- I 9th century, but the reasonfor
this repeatingperiod of solar activity has
remainedone of the sun's biggestmysteries. Recentevidenceuncoveredby
RobertHoward and Barry J. LaBonte
links this cyclic activity to solar-mass
movements,offering a solution to the
mystery. Howard is a staff member and
LaBonte a researchfellow of the Hale Observatories,which are operatedjointly by
Caltechand the CamegieInstitution of
Washington.
What ls known about sunspotsis that

they contain highly magnetized material
and are associatedwith violent storms, the
largestof which appearas solar flares. At
the beginningof the cycle, sunspotsappear at the intermediate latitudes (about
35') in both hemispheresand increasein
frequency and size as they drift toward the
equatorover an I l-year period. As this activity then vanishesat the equator, small
new sunspotsshow up closer to the poles
as the start ofthe next cycle. The polarity
of the magnetic field of this new group of
sunspotsis opposite to that of the previous
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RobertHowardchecksa solarimaoeat MountWilson's1SOjootTowerTelescope.
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