
reoresentation of the visual world undercoes chester, 1990), pp. 137-161. " . . 

a ;hift analogous to the shift image on 3. We recorded from 36 neurons in the LIP of two 
rhesus monkeys (Maccaca mulatta). Monkeys were 

the retina. Unlike the retinal shift that fol- ore~ared for behavioral and ohvsioloeical recordinz 
L L ' ,  0 a 

lows an eve movement. the oarietd shift under sterile surgery with ketamine and sodium 

precedes & eye movement ani predicts the pkntothal or isofluorane as anesthetics. Training, eye 
position recording, and neurophysiological record- 

location of reafferent visual input. This dy- ing were done as described [R. H. Wurtz, J. 
namic link between successive retinal images Neurophysiol. 32, 727 (1969); M. E. ~ o l d b e r ~ ,  in 

Methohc in Cellular Neurobiology, J. L. Barker and J. 
may contribute the visual F. McKelvv. Eds. (Wilev. New York. 1983). vol. 3. 

\ ,, , ,> > 

information across eye movements and to pp. 225-2i81. 

the construction of a continuously accurate, 
retinocentric representation of visual space. 
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peripheral attention task, the monkey maintains 
central fixation and is rewarded for releasing a bar 
when a peripheral stimulus dims slightly. In the 

Enumerating Buckminsterhllerane Isomers 

M. Saunders states (1) that the number of 
di-inside isomers of fully reduced C6,H6, 
(buckrninsterfdlerane) is 21, a result that he 
obtained with the aid of a computer pro- 
gram. He indicates that this number can also 
be obtained by direct inspection. We carried 
out such an inspection, using a soccer ball to 
facilitate the enumeration, and found the 
number of such isomers to be 23. This 
number agrees with the result of a computer 
calculation [using a program written by one 
of us (G.T.)] and also with the theory of H. 
G. Polya (2). 
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Response: I have reexamined the question 
of how many di-inside isomers exist for 
buckrninsterfullerane, and I agree that there 
are indeed 23. However, the main conclu- 
sions of my paper are unaffected. Originally, I 
refined the structure of the symmetric, 

all-outside, C6,H6, structure with the mo- 
lecular mechanics computer program MM3 
(1). I then obtained the 1770 distances 
between pairs of carbons and sorted them. 
The distances appeared to fall into 21 
classes. I have refined the structure 
further through additional cycles and have 
made another sorted list of distances. I had 
previously put the longest 120 distances 
into a single group (category 21), but the 
new data show breaks in distance in this 
group that are quite distinct. Category 21 
(60 distances) now has values between 
7.48620 and 7.48648 A. The new category 
22 (30 distances) has values between 
7.48842 and 7.48874 i% (there is a small 
break, but it is quite clear). The final 
category, 23 (30 distances), has values be- 
tween 7.64422 and 7.64452 A. (This 
break between category 22 and category 
23 is much larger than that between cate- 
gory 21 and category 22, and I must 
have overlooked it before.) Additional re- 
finement would make the spread in dis- 
tances within each category still smaller 
and the breaks more distinct. Thus, my 
method does indeed work for this case. b i t  
I did not execute it carefully enough origi- 
nally. 

one  certainlv could make similar kinds of 
errors with group theory or any other meth- 
od. However, with suflicient care it should 
always be possible to get the correct answer 
with this method. To double-check one's 

fixation task, foveal attention is maintained by re- 
warding the monkey for releasing the bar at the 
dimming of the fixation stimulus. 

6. A neuron without predictive remapping begins to 
discharge with a visual latency from the time the 
stimulus enters the receptive field, that is, at the end 
of the saccade. Any neuron discharging with a 
shorter latency shows predictive remapping. Because 
we cannot determine precisely when the stimulus 
crosses the outer boundary of the receptive field, we 
adopted a conservative statistical criterion. For each 
neuron, a t test was used to compare mean response 
latencies for blocks of 16 saccade and fixation trials. 
Neurons with a latency relative to the beginning of 
a saccade (when the stimulus is still outside the 
receptive field) that was shorter or not significantly 
different from the latency relative to the onset of a 
stimulus in the fixation task were considered to show 
predictive remapping. 

7. We are grateful to the st& of the Laboratory of 
Sensorimotor Research for its help: J. Raber for 
veterinary care, K. Powell and H. Macgruder for 
animal care, C. Crist and T. RuEner for machining, 
L. Jensen for electronics, A. Hayes for computer 
systems, and J. Steinberg for facilitating everythmg. 
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answer, one could separately optimize with 
MM2 or with any other force field that 
provides slightly different distances. This 
would further reduce the odds of a coinci- 
dence in distances. The advantage of this 
new technique is its simplicity; the program 
for finding and sorting pairs of distances was 
quickly written and used. 

The main point of my paper was that 
putting hydrogens on the inside of the 
molecule should greatly lower its en- 
ergy. This conclusion is unchanged. I have 
rerun the search program (modified to 
include the 23 categories of di-inside iso- 
mers). Several additional 1 1-inside iso- 
mers were found that were lower in en- 
ergy than those discovered previously. (In 
my paper I stated that it was likely that 
more isomers would be found. This result 
may have nothing to do with there being 
23 classes rather than 21.) None of the 
new 11-inside isomers are as low in en- 
ergy as the best 10-inside isomer found so 
far. 
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