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U ni versi t y of W isconsin– M adison

T heses:

• G i v ing goo d scient ific p resent a t ions ( t al ks or p osters)
is i m p or t ant .

• T here are a nu mb er of elements invol ved in p repar-
ing e  ect i ve scient ific t al ks.

O u t line:

• I m p or t ance

• Steps I n Tal k P repara t ion

• Tal k O rganiza t ion

• P repara t ion O f V isuals

Some key p oints an d exa m ples

• Sp ecial C onsidera t ions For Poster Sessions

• Su m m ar y
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G i v ing E  ect i ve Tal ks Is I m p or t ant

• You r I m p or t ant R esul ts Should B e C om mu nica ted To
T he Scient ific C om mu ni t y

If resul ts are not i m p or t ant , w hy is t al k / p oster b eing gi ven?

• You r P rofessional R ep u t a t ion W ill D ep en d I n L arge
P ar t O n H ow Well You C om mu nica te You r K ey R e-
sul ts

If you r colleagues can not u n derst an d you r wor k , t hey will have
li t t le ap p recia t ion of i t or you r cont r ib u t ions to i t

• C om p et ing I deas A re O f ten Forcefull y P resented

M a jor lab ora tor ies have p resent a t ion cou rses, t al k rehearsals,
etc. to hone t hei r t al ks
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A N u mb er O f Steps Should B e Followed I n
P repar ing A Tal k

• C onsider A u dience, L evel A n d M o de O f P resent a t ion

Sp ecialists, generalists, etc.

O ral, p oster , demonst ra t ion, etc.

• D ecide O n P resent a t ion T hesis

W ha t do you want listener to lear n from t al k ( p repare su m-
m ar y an d p resent a t ion t hesis v isuals fi rst!)?

• P repare V isuals To D evelop Sequent iall y T he K ey
Points O f T he P resent a t ion T hesis

Say onl y w ha t needs to b e said — eli m ina te i r relevant infor-
m a t ion

P u t wor k in p rop er contex t for full sp ect r u m of p rosp ect i ve
au dience

Take ou t or ex plain jargon, esp eciall y local jargon

• G i ve R ehearsal B efore C olleagues

R ev ise as necessar y
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Tal ks Should B e T ight l y O rganized

• F i rst V isual

T i t le, au t hor , p resent a t ion, abst ract (if ap p rop r ia te), t hesis,
b r ief ou t line

• Secon d V isual (if not covered on fi rst v isual)

P resent a t ion t hesis

• T hi r d V isual (if not covered on p rev ious v isuals)

O u t line of p oints to b e m ade to su p p or t p resent a t ion t hesis

• Fou r t h, · · · V isuals

D evelop ment of key p oints t ha t su bst ant ia te p resent a t ion t hesis

• L ast V isual

C onclusion or su m m ar y t ha t should follow from p resent a t ion
t hesis an d b o d y of p resent a t ion

• I n O ral P resent a t ions A llow A b ou t O ne M inu te Per
V isual
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E  ect i ve V isuals H ave 5 C om p onents

(ou t line of topics covered in most of rem ain der of t his t al k )

• A T i t le T ha t Is A T hesis

W ha t is to b e lear ned from t his v isual?

• N o M ore T han Si x M a jor Points

M ore will seldom b e absor b ed by au dience

• L arge, C lear l y R eadable L et ter ing Separa ted B y A d-
equa te Spacing

K ey p oints should b e obv ious, not b u r ied

• Self- E x plana tor y M a jor E lements

A u dience should b e able to grasp m a jor p oints wi t hou t ver bal
ex plana t ion

• M ax i mu m U se O f G rap hs O r P ictor ials

“ A pict u re is wor t h 1000 wor ds ”
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E ver y V isual Should H ave A T hesis

• A T hesis Takes T he For m O f A Si m ple D eclara t i ve
Sentence W i t h A n A ct ion Ver b

T he t i t les of t hese v isuals p rov ide exa m ples

• A T hesis M akes A St a tement

I t is a st a tement of t he p oint m ade or p roved on t he v isual —
“ message ” of t he v isual

I t is not si m pl y a lab el — e.g., not “ grap h of y versus x , ” “ t his
is a horse ”

• L i m i t T he T hesis To 10 Wor ds O r L ess, If Possible

M ore wor ds usuall y j ust in dica tes ver b osi t y

• T he M a jor Points D evelop ed I n A Tal k Should B e
O bv ious From R eading T he T heses ( T i t les) O f T he
V isuals

T he t i t les of t he v isuals should p rov ide t he obser ver wi t h an
ou t line of t he key p oints of t he t al k

T hey should also lead to t he conclusion (s) p resented on t he
last v isual
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Too M uch I nfor m a t ion O n A V isual Ten ds
To O bscu re T he B asic M essage W hich Is

B eing P resented O n A V isual

• M ost People D o N ot A bsor b M ore T han Si x Facts From
A ny O ne V isual

• P u t t ing M ore Facts O n A ny O ne V isual Ten ds To
C onfuse T he B asic M essage

• I t Is D i  cul t To C om p ress A L ot O f I nfor m a t ion O nto
O ne V isual

• I t Is B et ter to L i m i t T he A mou nt O f I nfor m a t ion O n
A V isual To O nl y T he C r i t icall y I m p or t ant Issues

• B y P u t t ing Too M any Points O n O ne V isual, O ne
Ten ds To C onfuse Tr i v ial Points W i t h I m p or t ant O nes

• O ne Should D ecide W hich A re T he I m p or t ant Facts
G er m ane To T he T hesis O f T he V isual A n d L i m i t T he
V isual To T hose Facts

• M a jor Facts C an B e A m plified B y Su bfacts
Su bfacts can b e in dica ted by a di  erent t y p eset or capi t aliza-
t ion

• If Too M any Facts A re P resented O n A V isual T he
A u dience’s L ong Ter m M emor y M ay B e D om ina ted B y
A Tr i v ial Fact

• T he Var ious Facts O n A V isual Should B e P resented
H ierarchall y W i t h T he M a jor Facts O bv iousl y D om-
inant A n d T he M inor O nes Su b or dina te

• A m ple Space Should B e L ef t B etween Separa te Points
So T hey D on ’ t B ecome B lu r red Toget her

• M a jor Points Should B e E x plained I n A s Si m ple A n d
C lear A For m A s Possible

E xa m ple of a bad v isual — far too much st u  on one v isual
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U se N o M ore T han Si x St a tements O r
C oncep ts Per V isual

• A u dience’s Shor t Ter m M emor y Sa t u ra tes A t A b ou t
Si x Facts Per V isual

• M ore W ill C onfuse T he A u dience A n d O bscu re You r
M essage

• Worse, A Tr i v ial Fact M ay R eplace A n I m p or t ant
O ne I n T he A u dience’s L ong Ter m M emor y

• St a tements O r C oncep ts D iscussed A t E ach L evel
O f T he H ierarchy O f V isual E lements Should B e O f
C om parable I m p or t ance

Su b or dina te p oints can b e dist inguished by in dent a t ion, a sm aller
font , or less capi t aliza t ion
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V isuals Should B e Ver y R eadable

• U se L arge, C lear l y R eadable L et ter ing

M ax i mu m should b e ab ou t 10 lines of u p to 30 let ters p er line

• P rov ide A dequa te Spacing B etween M a jor E lements

O t her wise p oints get blu r red v isuall y an d concep t uall y

• M ake K ey Points O bv ious V isuall y

Su b or dina te p oints should b e in dented, have sm aller let ters,
not b e capi t alized, etc.

• P resent M a jor E lements C lear l y

U se si m ple st a tements, for mulas, grap hs, etc. an d onl y t hose
necessar y to elucida te t he key p oints
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M a jor E lements O f V isuals Should B e
Self- E x plana tor y

• M a ter ial Is M ore U n derst an dable If A u dience C an
I n dep en dent l y C om p rehen d T he M a jor E lements

Tal k st r uct u re should reflect logic of cr i t ical scient ific elements
an d t hei r inter rela t ionships

• M essage Should B e A p parent W i t hou t Sp eaker ’s Ver-
bal P resent a t ion

K ey p oints of t al k should b e ap parent from v isuals t hemsel ves

People don ’ t always listen carefull y to w ha t t he sp eaker says

• A u dience Ten ds To R ead P ast Sp eaker ’s P resent Point
I n P resent a t ion

D id you read t his b efore I said i t?
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D evelop A nalog G r ap hics For M any O f
You r V isuals

• A u dience R ecall O f A nalog G rap hics ( C u r ves, Sketches,
G rap hs, B ar C har ts, etc.) Seems To B e U nli m i ted

• R einforcement O f Facts A n d I deas B y U se O f P ic-
tor ials I m p roves A u dience R ecall B y A Factor O f 10

• A nalog G rap hics I m p roves R etent ion O f Facts A n d
I deas O ver U se O f St a tements A n d E qua t ions

100 %

0 %
0 % 100 %

% Recall

% P ictorial
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Ter r ible E x p er i ment al D a t a I llust ra t ion

N o t i t le, no lab els, no in dica t ion of w ha t t he da t a rep resent or w hy t here is a
line on t he grap h

H ow is v iewer su p p osed to figu re ou t w ha t t he sp eaker wants to convey?
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G r ap h of n Versus po

1.2

0.9

0.6

0.3

1 2 3 4 5

Case 1
Case 2

n

po

+

Poor E x p er i ment al D a t a I llust ra t ion

T i t le is onl y a lab el, not t hesis of v isual — i t onl y tells us “ t his is a grap h ”

L ab eling is not helpful — case 1, 2?, w ha t are n , p o ?

N ot clear w ha t message of t his grap h is — t he au t hor can plot p oints near a
line on n vs. p o grap h?
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P lasm a D ensi t y I ncreases L inear l y W i t h
F illing P ressu re

1.2

0.9

0.6

0.3

1 2 3 4 5

H ydrogen
Deuterium

P lasma
Density

F illing P ressure
  po (mTorr)

+

theory

n (m-3)
1020m-3

B et ter E x p er i ment al D a t a I llust ra t ion

Si m ple declara t i ve t i t le wi t h act ion ver b t ha t is t hesis of grap h

A xes an d p oints are lab eled p hysicall y an d u n derst an dabl y

G rap h su p p or ts declara t i ve t i t le — no more or less infor m a t ion t han necessar y
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D K E : ∂ f
∂ t + v  n ·  f + V D ·  f = C ( f )

v  n ·  f = v  ( n 0 ·  + B̃
B ·  ) f = v  

∂ f
∂ s + b̃

B ·  f

∂ f
∂ t + v  

∂ f
∂ s    

  b
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B
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  D
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  D

= C ( f )
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∂ J
∂  
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∂  
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M i r ror- t rap p ed par t icles: J   =
 

dsv  = J (  ,  , E , µ )
   /  D < < 1, f 0 = f 0

0 +  f 1
0 + · · ·

 0 : ∂ J
∂  

∂ f 0
0

∂  −  J
∂  

∂ f 0
0

∂  = 0  f 0
0 = f 0

0 ( E , µ , J ) + g ( E , µ )

 1 : m
e  

 
∂ J
  

∂ f 1
0
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∂  
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0
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0 )
 

Toroidall y-passing par t icles: J   =
 

ds·
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∂ J
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  ∂ f 1
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=
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D ensi t y C onser va t ion E qua t ion:
∂
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 ds
B
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B
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v  
B̃ ·  f

B + V D ·  f
 

= 0
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∂ t + 2π

m 2

 
 

 
d E d µ m

e

 
∂ J
∂  

  ∂ f 0
∂  − ∂ J

∂  
  ∂ f 0

∂  

 
= 0

or , ∂ n (  ,  ,t )
∂ t + 1 

ds / B

 
∂

∂  
2π
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d E d µ m

e
∂ J
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f 0 − ∂

∂  
2π
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d E d µ m
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∂ J
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= 0

i.e., ∂ n (  ,  ,t )
∂ t + 1 

ds / B

 
∂   
∂  + ∂   

∂  

 
= 0

B ad T heor y V isual — no t hesis t i t le, too much infor m a t ion t ha t
is not well lab eled or clear l y ex plained
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E B T N eoclassical Tr ansp or t T heor y For
F ield E r ror E  ects D one W i t h

M ul t iple- T i me-Scale E x pansions

• B egin ning Point Is G y rop hase- A veraged “ D r if t- K inet ic ”
E qua t ion

∂ f
∂ t

+ v  n ·  f
    

parallel mot ion
( “ b ou nce ” mot ion )

+ v D ·  f
    

d r if t
mot ion

= C ( f )
    

collisions

, n  B / B
    

u ni t vector
along B

• M agnet ic F ield U ni t Vector Is Spli t I nto “ Perfect ”
A n d “ F ield E r ror ” P ar ts

n =
B
B

=
B 0 +  B

B

“ p erfect ”
closed field line

m agnet ic field

 
B 0

B 0
+

 B
B 0

“ field er ror ”

= n 0 +
 B

B 0

• Var ious Frequency Scales E merge From D r if t- K inet ic
E qua t ion

∂ f
∂ t

frequencies:

+ v  
∂ f
∂ s    

  b f

b ou nce

+ v  

 B
B

·  f
    

  D f

d r if t

+ v D ·  f
    

  D f

d r if t

= C ( f )
    

  f

collision

B et ter T heor y V isual — t hesis a t top, steps ex plained an d
reasonabl y spaced

J D C / E  ect ive Talks — 8 / 5 / 02, p 16



Poster P resent a t ions H ave A d di t ional
Sp ecial R equi rements

• A u t hors A re U suall y P rov ided W i t h A W hi te T hu mb-
t ack B oar d A b ou t 4’ by 8’

T I T L E  O F  T A L K  IN  L A R G E  L E T T E RS

 A bst ract
(enlarged)

T hesis

O ut line

Summary

Reprin t
signup

1

2

3

4

5

6

7

8

9

10

11

12

• A u diences
W in dow-shop p ers ( t hey usuall y read (a t most ) t i t le, fi rst v isual an d su m-
m ar y ) — w ha t ’s new, notewor t hy?; w ha t su b ject area is b eing discussed?
Ser ious customers (if t i t le, fi rst v isual an d su m m ar y are com p elling t hey
m ay look a t ent i re p oster ) — w ha t ’s new, sa me?; w ha t are det ails of wor k
done?

• Sp ecial R equi rements
L arge, easil y read t i t le (1 ” let ter ing or grea ter )
E nlarged copy of abst ract
B r ief su m m ar y a t en d in large let ter ing t ha t can b e quick l y read by t he
win dow-shop p ers an d u n derstoo d by ser ious customers
Signu p sheet for copies of p oster on r ight side of b oar d
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Su m m ar y

• G i v ing G oo d Scient ific P resent a t ions ( Tal ks O r Posters)
Is I m p or t ant

You r scient ific resul ts need to b e e  ect i vel y com mu nica ted

You r p rofessional rep u t a t ion will b e based largel y on t he p re-
sent a t ions you gi ve

• Scient ific Tal k P repara t ion H as A N u mb er O f K ey
E lements

C onsider au dience, level an d mo de of p resent a t ion

D evelop a p resent a t ion t hesis

P repare v isuals to p rove t hesis
t hesis heading, 6 p oints or less, readable, self-ex plana tor y, grap hs

I nclu de su m m ar y a t en d

R ehearse b efore colleagues
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