
Colour photos from the 
electron microscope 
A f i lm or te lev is ion p rog ram 

screened in c o l o u r appeals to 

us m o r e than o n e in b lack 

and whi te . Apar t f rom the 

o b v i o u s aesthetic appeal , 

greater detail , clarity, and 

subtlety are poss ib le . 

In e x a m i n i n g our 

env i ronmen t in its minutes t 

detail, scientists invo lved 

in the use o f e l ec t ron 

m i c r o s c o p y have been 

w o r k i n g towards get t ing a 

c o l o u r i m a g e f rom their 

instruments . O n e s u c h 

scientist is CSIRO's M r A r i 

A n t o n o v s k y o f the 

Conse rva t ion and 

Biodegrada t ion S e c t i o n at 

the H ighe t t site o f the 

D i v i s i o n o f C h e m i c a l 

T e c h n o l o g y . 

T h e image o n the screen 

o f a s cann ing e lec t ron 

m i c r o s c o p e ( S E M ) differs 

fundamental ly f rom the 

familiar c o l o u r e d v ideo and 

p h o t o g r a p h i c images . I n 

the S E M , the wave length o f 

the e lec t rons used to fo rm 

the image bears n o relat ion 

to the wave lengths o f vis ible 

l ight (and therefore c o l o u r ) . 

T w o earlier m e t h o d s o f 

in t roduc ing c o l o u r into 

S E M images have m e t wi th 

modera te succes s . I n the 

first sys tem, var ious 

intensit ies o f grey are 

ass igned different h u e s ; and 

the s e c o n d is a c o l o u r -

m a p p i n g p rocess in w h i c h 

c o l o u r s are ass igned 

a c c o r d i n g to e lec t ron ic level 

or a tomic number . 

H o w e v e r , these m e t h o d s 

fall short o f p r o d u c i n g 

normal ton ings . S o , wi th 

s o m e c lever lateral th inking, 

and s o m e advice o n c o l o u r 

pho tography t echn iques 

f rom M r Peter L e e o f the 

D i v i s i o n o f B u i l d i n g 

Resea rch , M r A n t o n o v s k y 

deve loped an easily appl ied 

m e t h o d that gives a qu ick , 
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clear i m a g e wi th co lou ra t ion 

appropriate to the article 

examined . 

T h e S E M c o l o u r picture 

is buil t u p in the same way 

as the i m a g e o n a c o l o u r 

te lev is ion set. R e d , green, 

and b lue c o m b i n e to fo rm 

o n e fu l l - co lour picture . 

Ad jus tmen t o f their relative 

intensit ies p r o d u c e s natural 

tones . 

But h o w is this poss ib l e i f 

e lec t ron i l l umina t ion can 

never r ep roduce vis ible 

c o l o u r ? 

M r A n t o n o v s k y devised a 

s c h e m e w h e r e e lec t rons 

were c o l l e c t e d in three 

different ways , wi th in the 

S E M , to g ive three different 

images . T h e image formed 

by backscat tered e lec t rons 

was ass igned a red c o l o u r 

(the best contrast is p rov ided 

this w a y ) ; the image created 

by secondary e lec t rons was 

g iven a green c o l o u r , and a 

third (b lue) i m a g e was 

obta ined by captur ing o n l y 

the h igh-energy secondary 

e lec t rons . 

T h e red i m a g e illustrates 

differences in a tomic 

n u m b e r wi th in the sample , 

w h i c h may b e b rough t about 

by a stain or a metal coa t ing 

applied to b i o l o g i c a l 

s p e c i m e n s . T h e other t w o 

images depend m o r e o n 

the three-d imensional 

structure o f the sample . 

B y over laying the three 

dist inct S E M images 

p r o d u c e d in this fashion, M r 

A n t o n o v s k y c a n bu i ld u p 

h igh-def in i t ion c o l o u r 

images o n c o l o u r f i lm 

directly f rom the e lec t ron 

m i c r o s c o p e . E a c h primary-

c o l o u r e d i m a g e c a n be 

retrieved f rom the three-part 

c o m p o s i t e by use o f c o l o u r 

filters to cu t ou t the two 

unwanted images . 

Just as c o l o u r photography 

has en r i ched our l ives w i th 

images c l o s e to the real 

thing, so n o w scient i f ic 

unders tanding o f the 

minutes t s p e c i m e n may be 

facilitated by the use o f 

c o l o u r . 
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