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NEWS AND VIEWS 

of the pancakes. It is believed that the pan

cakes (kinks) mainly determine properties 
like flux pinning, flux flow and creep. The 

flux flow resistance, for instance, scales with 
BcosfJ when fJ is varied from Oo to about 

87°. Only in a narrow range below 90° are 

deviations observed 10
• 

Because the density of pancakes scales as 

1/ cos e, it seems as if it is possible to ignore 

the real structure and to consider the pan

cakes to be stacked on top of each other in 
the c direction. This also suggests that the 

positions of the pancakes in each layer 
are independent of the positions in the 
adjacent layers. It is as if the layers are 

totally decoupled and all flux properties 
are determined for one superconducting 

layer of thickness equal to the layer spacing 

(1.5 nm). This would account for the fact 

that large current densities in magnetic fields 
are only observed at low temperatures 

where flux creep effects are small. 
Referring to the experience with the dec

oration experiments one may conclude by 

saying that theoretical models are useful and 
often essential, but that direct observations 

are always decisive. Because the Bitter tech

nique is limited to very low fields one may 

hope that in the future scanning tunnelling 
microscopes can be developed to such an ex

tent that vortices can be studied in situ at 
fields of several tesla 11

• D 
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The question of polarization 
Graham R. Martin 

THERE have been many investigations of the 
ways that birds 1 and insects2 can use the 

Sun's position as a means of orientation for 

navigation. To function as an orientation cue 
the Sun does not however need to be per

ceived directly, because sky-light contains a 

which change with the orientation of the 

filter. If a rotating polarizing filter is used, 
as was the case in one experimental demon

stration of polarization sensitivity in the 
pigeon Columba livia9

, then the light pattern 

can become one that flickers. 

pattern of polarization which is 
related to the Sun's position3

• 

That some invertebrates4 and 
birds can detect and employ 

these patterns seemed to have 

been well established. Now, 
however, experiments con

ducted by Coemans and col

leagues of the University of 
Utrecht, reported in Naturwis

senschaften5, have thrown 

work on polarization percep
tion in birds into doubt. It may 

be that the phenomenon will 
in fact turn out to have been 

the product of a rather over
zealous acceptance of the idea 

The pigeon- an eye for polarized light? 

that apparently outstanding behaviour needs 
a 'super sensory' explanation. 

The principal weakness of studies of polar

ization sensitivity in birds has been the failure 
of investigators to find a satisfactory way in 

which light with different planes of polar
ization could be discriminated. Such mech

anisms have been described in certain fish 

retinae6 and in various invertebrate eyes7
•
8 

but not yet in birds. It was in looking for 
such a mechanism that the Utrecht team 

found that they could not even show that 
birds were polarization-sensitive. 

The main problem in handling polarized 

light is that it is easy to translate a differen

tially polarized stimulus into a source of 
differential brightness. Light from many 

sources, such as a slide projector, or light 

that has passed through interference filters, is 
partially polarized. So simply putting 

light from such sources through a polarizing 

filter can induce subtle brightness patterns 

194 

Another difficulty is that many common 
surfaces reflect light polarized in different 

planes unequally. Thus an apparently uni

form surface, including a matt black one, 

uniformly illuminated with polarized light, 
can become one containing subtle differ
ences in brightness. 

Coemans et at. believe that in earlier 

studies with pigeons, both sources of con
tamination could have influenced the results. 

They attempted to overcome these possible 
artefacts while at the same time reproducing 

the exact procedures that had previously 

given positive results. Thus, to eliminate the 
problem of converting a partially polarized 

light source into one of differential bright

ness, the stimulus lights were completely 

depolarized before being repolarized by 

filters. 
Deli us et at. 10 had demonstrated polariza

tion sensitivity in pigeons using a training 
procedure where pigeons were taught to 

make key-peck responses depending upon 

the plane of polarization of light presented 
above them. In this study the walls of the re

sponse chamber were painted matt black. In 

the replication of the experiment, Coemans 

et al. used white blotting paper which was 
changed after each session. This simple dif

ference in procedure has important conse

quences. In the original study the matt black 

surface could have produced differential re

flection of the polarized light. Furthermore, 
such a surface may have become more reflec

tive owing to polishing by the birds' feathers 

if it had not been renewed regularly. Simply 
changing the white paper lining of the cham

ber each day greatly reduced the chances that 
birds could learn to respond to a differential 

brightness cue caused by reflections within 
the chamber. 

Using these procedures the Utrecht team 

were unable to find any evidence of polariza
tion sensitivity in pigeons, although the birds 

did show rapid learning of other simple vis

ual discriminations in the same apparatus. 

Coemans et al. were also unable to find any 

evidence that the electroretinogram of the 
pigeon eye showed any differential response 

to polarized light as had previously been 
reported9

•
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, even though they used stimuli 

with spectral properties identical to those of 
the original studies. 

The new investigations with pigeons also 

bring into question the results of field experi

ments with other birds, such as blackcaps 
(Sylvia atricapilla) and white-throated spar

rows ( Zonotichia albico/lis), which suggest 
that the polarization pattern of sky-light in

fluences their orientation behaviour11
-

13
• 

These studies have involved making birds, 
which are in a state of migratory readiness, 

view a large section of the sky through sheets 

of polarizing filter. There is no doubt that the 
orientation behaviour of some, but not a1Jl4, 
birds is influenced by the orientation of such 

filters. But in the light of the findings from 
Utrecht it would be prudent not to assume 

that it is influenced simply by the plane of 
polarization. D 
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