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I. CHOICE OF SUBJECT

As a generalrule, onechoosedor his subjectthe broadest
and mostgeneralversionthat he can feel comfortablewith.
Thisalmostalwaysinvolvesbroadeninghescopeof whatone
really wantsto say The problemis thatonenaturallydivides
the subjectinto what is known and what is not known, and
worksattheinterface.To your audiencehowever, almostev-
erythingis unknown: they have no feeling for wherethis in-
terfaceis, or how the problemsat the interfacearisefrom the
larger context. Thus,insteadof talking aboutkilling tensors,
onecouldtalk aboutconserationlaws for particlesin general
relatiity (includingperhapssomediscussiorof spinningpar
ticles,chagedparticles whathappensvhena particlebreaks
into two particles,how this subjectis relatedto conseration
of stress-engy, etc.). Of course,whatis the mostgeneral
versionone canfeel comfortablewith dependson how spe-
cialized one's audienceis. (Thus, for an audienceof non-
relativists, perhaps90% of the discussionwill be on issues
onedoesnotactively think abouton a day-to-daybasis;for an
audienceof relatvists, perhap$0%; andfor an audienceof
specialistsn one's own sub-field,perhap35%.).

The next stepis to think of atitle. Most of your audience
will probablydecidewhetheror notto comebasedsolelyon
this title. Ideally, onewantsa title which indicateswhatthe
subjectis, whatthelevel of thediscussionwill be,andwhich
is lively andfriendly without being cute. Questionsand as-
sertionsoften make goodtitles. Of course oneshoulduseno
word in thetitle with which one doesnot expectone’s audi-
enceto befamiliar. Thus,for anaudienceof relativists, “Lin-
earizedrieldsin aKerrBackgroundvetric” soundgechnical,
“Perturbationf the Kerr Solution” soundsdull, and“Black
HolesareStable”soundsgood.

II. THE PLAN

Divide thevariousthingsyou wantto sayinto threeor four
messageqThreeis, perhapsslightly betterthanfour, andei-
theris muchbetterthanary othernumber). A messagenight
consist,for example,of someimportantpoint togetherwith
supportingargumentsandexamples,or of a collectionof re-
markswhich sharesomecommonproperty Eachof these
messagewill, eventually becomeshorttalk in its own right.
Assignto eachmessage title (e.g.,“The Initial-Value For-
mulationof GeneralRelatvity”), andinvent,for each,anon-
technicalsummaryof the messagén a sentenceor so (e.g.,
“The ‘initial time’ becomes,in generalrelatvity, a space-
like three-dimensionasurface; the ‘state of the the gravita-

tional field at that time’ becomesa pair of tensorfields on
this surface,subjectto certainconstraintequationsthe ‘evo-
lution of thesystem'is thendescribedy equationsvhichgive
the changen thesefields underchangesn the spacelile sur
face”). Themorecohesve eachmessagés, thebetter

It is almostalways necessaryin orderto obtain suchan
organization,to recastthe subjectinto a form which is es-
sentiallydifferentfrom the way in which you normally think
aboutit. (In one’s mind, the subjectis innumerablentercon-
nectedsmall points. In the talk, the subjectwill be threeof
four main points.). In particular one often hasto omit some
details one might otherwisehave wantedto say omit con-
nectionsbetweencertainpoints, or add materialto fill outa
message.The ideais that, with threeor four messagesthe
audiencecangraspand hold onto the structureof the entire
talk. (Peoplesimply are not going to come away from ary
talk with morethanthreeof four essentiapoints.). The dif-
ficult thing aboutplanninga talk, in my opinion, is to divide
thingsinto messagesvhich are sufficiently specificand co-
hesve thateachcanbe treatedasa unit (hence remembered
by the audience)and yet sufiiciently generalthat, taken to-
getherthemessagetell one's story. Onewould like to come
up with several (hopefully, very different) organizationsand
thenselectthe bestfor furtherrefinement.

I11. THE INTRODUCTION

Theintroductionnormallyconsistof two parts:theplacing
of one’s subjectinto its context in the restof physics,anda
descriptionof thetalk itself.

Starton asgenerala level asis feasible. If it's corvenient
(with agenerabudience)youmightbegin with someremarks
abouta recenttrendin physicsasa whole. Or (with a more
specializedaudience)you might begin with somethingabout
the direction of recentresearchin a broad areaof physics
(e.g., GeneralRelatvity), or somevery generalproblemto-
ward which a substantialresearcheffort hasbeendirected.
Then, very slowly, increasethe specializationuntil you get
to the specificsubjectyou’re goingto talk about. Theremay
be threeor four transitionsbetweenyour startingpoint and
the arrival at your subject. (Even if you feel your audience
knows this materialalready it is still worth repeating. You
mustfix in their mindsthe broadframework into which your
subjecffits.). If youdon't know of ary single,naturalcontext
for your subjectmale oneup.

Throughoutthis discussionemphasizehe typesof prob-
lemsunderattack,why they arebeingattacled, the methods
oneusesn theattack thereason®nethinksalongthesdines,
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etc. Why doesonethink aboutthis subjectat all? Why is it
interesting?What hasit contributedto our understandingf
Nature?Whatis the presentstateof the subject?Whereis it
going; what canwe expectin the future? (Predictionsabout
thefuture arealwaysa goodway to generateenthusiasm.)It
is herethat one setsthe moodfor the entiretalk. As clearly
andforcefully asyou can,statewhatthe scopeof your subject
is, andsetthatsubjectin its broadercontext.

The next stepis to revealthe planof thetalk. Thatis, one
sayswhathis threeor four messagewill be. You might give
thetitle of eachmessagdand, perhapswrite thesetitles on
theboard,soyou cancheckthemoff aseachmessagés de-
livered),and a few descriptie sentence®n eachone. Fur-
thermore onewantsto tie all thesemessagesogether How
do the variousmessageselateto eachother andhow, taken
together do the messagesonstitutea summaryof your sub-
ject?If it canbedonecorveniently youmightalsorevealhere
whatyour generalconclusionswill be. In short,onegivesa
shorttalk on the structureof his talk.

Thisintroductionnormally consumesiboutone-fifth of the
time available.

IV. THE BODY OF THE TALK

At the beginning of eachmessagestateagainwhat the ti-
tle of the messagés, thatyou're now beginningon thatmes-
sageand,if youlike,afew sentenceaboutthe contentof the
message At the end of eachmessagestatethat you've fin-
ishedthemessageandgive your few-sentencaummaryof it.
(Thatis, sentencew/hich begin “We now begin our discussion
of..” and“Tosummarize,.’.). Thesesummariesparticularly
areveryimportant:they give your audiencea chanceto think
overwhatyou've said,andto draw it all together (They also
provide an opportunityfor thosewho have gottenlostin that
messageo againpick up the threadof thetalk.). This tran-
sition from onemessag¢#o the next mustbe abundantlyclear
to the audience.One can alsorepeat,betweencertainmes-
sageswhatthe planis, whereyou arecurrentlyin that plan,
andhow all themessagewill tie togetherlt is crucialthat,at
every momentduringthetalk, your audience&knows whatthe
planis andwherethey arein thatplan.

The body of eachmessagehouldbe a shorttalk in itself,
with a clear centralobjectve. (Thus, for example,if you
usein onemessagenaterialfrom an earlierone,you should
briefly summarizethat materialfirst.). A messagaormally
consistf threeto six pointsyouwantto make.

The modeof presentatiorf a messagés notnormallythe
way onethinksaboultit privately In particular oneshouldtry
diligently to suppressverythingwhich doesnotbeardirectly
onthecentralobjective of the messageExamples:

i) By changingone’s privatenotation,onecanoften avoid
introducingmostvariables.

i) By rearrangingone’s private definitions,one can often
avoid completelythe definition (and hencesubsequent
discussion)f certainextraneousoncepts.

iii) By presentingmattersfrom a different (and, perhaps,
“less correct”) point of view, one can often arrange
thingssothatcertainsideissuessimply do notarise.

iv) By introducingan analogy one can often afford (i.e.,
without loss of clarity) to omit the details of a topic.
(Analogies are particularly valuable for topics with
which there are associateda large number of small
points.) By referringto the analogy the audiencecan
answemostquestion®n thetopic for themseles.

v) In discussinga calculation,one needonly make it it
(very) clearwhatwentin andwhatcameout. (If there
areseveralconsecutre calculationspneshouldconsider
themasone,andjustgive theinputandthe outputof the
wholemess.)

In short,avoid everythingwhichleadsaway from your mes-
sage.lt is evensometimesecessaryo saythingswhich are
(technically)incorrect,or which containomissions,in order
to accomplistthis objective.

V. THE CONCLUSION

At the end of the talk, summarize(in non-technicalan-
guage)what your main pointswere,andwhat the contet of
the subjectis. Of course,you will alsotie togetherthe mes-
sagesmake themseemlike partsof a whole. Thisis alsoa
goodtime to statevariousquestionsonewould like to have
answered.You might alsoadd, at the very end, ary predic-
tionsyou'd like to make concerningwvhatis likely to happen
in this subjectin thefuture.

VI.VISUAL MATERIAL

Figuresareeasieito understandhanwords. Wordsareeas-
ier to understandhanequations.

Sayit with a figure (or graph,or table)if atall possible.
(It is surprisinghow mary ideascan be reducedto or illus-
tratedby afigure.). Figuresshould,of coursepesimple,with
all inessentiadetailsomitted. Label everythingthat canbe
labeled,and, if the figure is on a slide, give it a title. You
shouldintendthatevery singlemark on a figurewill befully
understoody the audience.(If they don't understandome-
thing, leave it off thefigure.). It takestime to absorba figure,
sohave someremarksto make aboutthe figure while they're
staringatit. (Eventhoughit maybe clearfrom thelabeling,
describethe figure and its messagén words.). Do not use
severalfigureswhenonecanbemadeto do thejob. It's often
possibleto invent a single, strongfigure (or graph,or table)
whichforcefully summarizeshe essentiapoint.

If youmake apointin words,or give anargumentin words,
it's often possibleto summariz&t on a slide or on the black-
board. This might be doneby writing out a sentencer two
in full. (This endavs your point with strongemphasis.) For
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an argumentwith several steps,onemight list the steps(one
phrasefor each)to bring outthe structureof theargument.It
never hurtsto readaloudwhatis displayed. It's not usually
a goodideato try to getmorethantwo sentencesn a slide.
(If oneis statingatheoremfor example,onemightcondense
somecomplicatecconditionsinto a descriptve phrasen quo-
tation marks.). The slide should,of course,be up far longer
thanit takesto readit. Onewould normallyspendatleastser-
eralminuteson a slide. (If it'sto beless,perhapghewhole
slide can be replacedby a descriptve phrasein someother
slide.).

The lastresortfor expressingan ideais throughan equa-
tion. In my opinion, equationsshouldbe thoughtof astools
for makingapoint, notasdatato bestoredby theaudiencdor
their future use.(How mary timeshave you actuallyused,in
your own work, a detailedequationcopiedfrom a lecture?).
Thus, an equationshouldbe a “picture” which is presented,
describedn detail, discussedhysically etc. Every symbol
appearingshouldbe defined,and,if necessanydiscussedAll
thistakestime, soit is agoodideato setasideseveralminutes
to treata single equation. (The meaningof importantsym-
bols shouldbe repeatedn later equationsgven thoughthey
weredefinedanddiscussedttheirfirst appearance.)f atalk
hasmore thanfive non-trivial equationdn it, it's beginning
to getequation-heay. One canoften simplify equationshy
a clever choiceof variables(e.g., definea variableto repre-
sent“the effect of the gravitational field on the stressof the
body”). Furthermorepne canoftenleave out whole batches
of termsby summarizingthemwith a phraseg.g.,” + small
terms”. If sometermsarenot goingto bediscussedn detalil,
replacethem by a word sayingwhy they are not important.
Onecansometimegetrid of anentireequationby writing it
symbolically, or with wordsreplacingthe terms. You should
intendthatevery singlemarkthatappearsn anequationwill
be completelyunderstoody your audience.

Ideally, onewould like to have aboutten slides(or black-
boardpresentationsh anhourtalk, with oneunderdiscussion
perhaps70 % of thetime.

VIl. GENERAL SUGGESTIONS

Speakioudly andfirmly, with corviction. Try to make ev-
ery sentenceyou constructa sentenceyou can be confident
about.(Don't, for example,saythatsomethings sortof true,
or usea weak, hesitantvoice. A roughphysicalargumentis
not just a sloppy versionof somepreciseargument;it is a
carefullyformulated defensiblestatementbeginning, for ex-
ample,with “In physicalterms...”) Usefull sentencess
you composeyour thoughtsor think of how to bestexpress
your next idea. If you realizeyou've madea seriouserror, or
have gottenconfusedsayso,andtry to straighterthingsout,
out loud, with your audience.If you realizethatyou've said
somethingn anuncleamway, it' s usuallybestto announcehis
fact,andthatyou’ll now try to sayit again. You canusually
tell from your audiences facial expressionsvhenthey don't
understandandwhenyou’re goingtoo slowly.

Be explicit whenever you canfind a way to do so. Avoid
“this” and“that” asnouns:say*“that tensor”or “that chaged
particle”. Don't say“it” for somethinghathasa name.One
cansometimesntroducean artificial explicitness. Thus,in a
discussion;the ten-grammass”and‘the five-grammass”are
betterlabelsthan“this mass”and“that mass”,or “m” and

my

Try to keepthe audienceinformed of what you'’re doing,
how thingsfit togetherwhereyou're going, etc. Thus,if you
give anexampleof anargumentsaybeforeyou startthatit is
anexample,andafteryou’re donethatit wasanexampleand
thatyou’re now returningto the maindiscussion.

Someof your commentwill bevastlymoreimportantthan
others. It is vital that you indicatethis relative importance.
Thefollowing aretechniquegor emphasizing point:

i) Saythepointin asingle,loud, shortsentence,
ii) repeathepointsereraltimes,
iii) pauseaftermakingthe point,

iv) say“The following pointis important:...”

By usingcombinationsof suchtechniquestry to getthe cor-
rectdistribution of emphasisn your presentation.

Do notallow youraudienceo getbored.If they look bored,
try to drumup someenthusiasmYou might, for example stop
whatyou’redoingandrepeat)oudly, whatyourplanis, where
you arein thatplan,andwhy this problemis of interest.lIt is
almostalwaysadisasteto runoveronestime. (Theaudience
becomesoredand anxiousto leasre. Not only do they not
learnarything afteryour time is up, but they tendto losethe
threadof whatwent before.) If you seethatyourtime is up
beforeyou 've finished,| would suggesthatyou stopthere,
andsummarizen a few sentencesOneoften prepares few
additionalpoints(e.g. examples)which couldbe workedinto
thetalk, butwhicharenotessentialOnecandecideduringthe
talk whetheror not to includethesepoints,in orderto make
thetime comeout right.

Everyonehashis own systemfor notesfor atalk. | prefer
asinglesheebf papemwith anoutline of thetalk on oneside:
theintroduction titles of themessagesndconclusiorarethe
main divisions; the five or so pointsto be madein eachof
thesedivisions(summarizedo a phrase)rethe subdvisions.
Occasionallyonejots anequationor two onthe back.

In my opinion, the mostimportantpoint aboutanswering
guestionsafter (during) a talk is to be completelyhonest. If
someonsaysthatanargumentdoesnotseencornvincing,and
if you have doubtsaboutit, saythatit doesnt seemcorvinc-
ing to you either If someoneatchesyou on an“omission”,
saythatyou omittedit to simplify the discussionandfill in
the missingmaterial. If someoneaskssomethingthat hasnt
occurredto you, saythatit hasnt occurredto you, andwhat-
ever elseyou can. If someonesksa questionin the middle
of the talk, it's usually best, after the answer to resumeby
working your way slowly up to whereyou were, sayingthe
mostdistantmaterialin a generalway, gettingmore specific
until you reachthe point at which you wereinterrupted.If a
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discussionwithin the audiencethreatendo take over (in the
middle of the talk), onecansay (firmly) thathewould prefer
to postponealiscussiorof theissueuntil theend.

Talking aboutphysicsdoesnot closely resemblethinking
aboutphysicsbecausehe purposesn the two casesareen-
tirely different. Theamountof informationyou emitis irrele-
vant;it's theamountyou causeto be absorbedhatcounts.A
talk hasa clearobjective, to force certaininformationinto the
minds of the audience.The ideais to direct one’s entire ef-
fort to accomplishthis objective. Surprisingly experiencein
giving talks doesnot, afterthe first few, seemto make much
differencen one'sability to giveagoodtalk. Whatdoesmake
a differencejn my opinion, is having givenseriousandhard
thought, over a period of time, to the art of speaking. Two
timesare particularly valuablefor doingthis: afteryou have
just given a talk, and while you are listeningto the talks of
others. (Was the material properly arranged? What points
werenot clear?Why? Whatwentover well, andwhatbadly?
Did the audiencaunderstandhe plan of the talk? Werethey
bored?At whatpoints,andwhy?)



