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(Davies et al. Virology 61, 281; 1974; 
Conjero & Scmancik Virology 77, 221; 
1977; Semancik et al. Virology 80, 218; 
1977) nor do they interfere with the 
translation of known messenger RNAs 
(Hall et al. 61, 486; 1974; Virology 80, 
218; 1977). The primary sequence of 
PSTV RNA shows that the common 
AUG initiation site is missing though 
there are seven of the more unusual 
GUG initiation sites and six possible 
termination sites. The authors point 
out that it is difficult to envisage 
ribosome binding sites at the 5' side of 
the GUG initiation triplets and that 
there is no 'cap' structure present. Thus 
the evidence from the primary 
sequence supports the idea that PSTV 
RN A lacks messenger activity. 

Having obtained the primary se
quence of the molecule Sanger and his 
colleagues predict its most probable 
secondary structure. They first ar
ranged the structure to give the maxi
mum number of base pairs. They then 
modified this model to take account of 
the location of nuclease cleavage sites 
found in controlled digests and the 
sensitivity of cytidines to bisulphite. In 
the companion paper (op. cit.) the 
experiments investigating the sensitivity 
of cytosines to modification to uridine 
by bisulphite are described, this modi
fication only occurring in single
stranded loops, not in double-stranded 
regions. The model that they derive for 
the secondary structure of PSTV RNA 
is of a series of double helical sections 
with short single-stranded loops in be
tween and at each end. They predict 
122 base pairs which would mean that 
68 % of the nucleotides are base paired. 
This model is in agreement with that 
suggested from thermodynamic and 
kinetic studies (Henco et al. Nucleic 
Acids Res. 4, 177; 1977) and gives the 
rod-like shape that is found when un
denatured viroid RN A is examined 
under the electron microscope (Gogo 
et al. Virology 55, 70; 1973). 

The knowledge of the primary se
quence and secondary structure of 
viroid RNA helps little however, in 
understanding the key question of how 
viroids work. One point from the se
quence which may be of significance 
is the occurrence of a long sequence of 
purines, mainly adenosine, a feature 
which is also found in other viroids 
(quoted in this Nature paper). When 
other viroid RNAs are sequenced it 
will be interesting to see what other 
features they have in common. How
ever, I do not think that the answer to 
the question uf how viroids function 
will come from sequences and struc
ture. It is much more likely lo be found 
from studies on their in vitro and in 
vivo replication. Such work is already 
in progress with reports of the in vitro 
synthesis of RNA complementary to 
PSTV (Owens & Diener Virology 79, 

0028--0836/78/0273-0188$01.00 

I 09; 1977) and of in vivo studies in 
protoplasts (Mi.ihlbach & Sanger J. ~en. 
Virol . 35, 377; 1977; Mi.ihlbach et al . 
Plant Sci. Lett. 8, 183; 1977) and in 
whole plants (Conjero & Semancik 
Virology 77, 221; 1977). D 

Laser-switched 
collisions 
from Peter Knight 

THE nonlinear optical processes by 
which an atom can be excited by 
simultaneous collisional interact.ion 
whilst absorbing or emitting photons 
in a laser field have been examined by 
several theorists recently. The simplest 
example of such a 'laser-switched 
collision' was discussed by Gudzenko 
and Yakovlenko (Sov . Phys. JETP 35, 
877; 1972) and by Harris and Lidow 
(Phys . Rev. Lett. 33, 674; 1974) and is 
illustrated in Fig. I . 

% ,__u 
J D A 

Fig. I Dipole-dipole transfer example 
of a laser switched or radiative col

lision . 

Atom A is excited to its second 
excited state by collisional energy 
transfer from atom D a distance R 
away simultaneous with photon adsorp
tion from a laser field at some 
frequency wL. The energy transfer 
process is assumed by way of a dipole
dipole interaction, with R a slowly 
varying (compared with other character
istic times) parameter and where the 
atoms are assumed to be far enough 
apart for a product wavefunction repre
sentation to be adequate. A novel 
feature of the process is that the 
resonant laser frequency docs not 
match a transition frequency in either 
donor D or acceptor A but the 
difference (wA-wv) . The mixture of A 
and D absorbs preferentially in a 
region where component elements do 
not absorh. The collisional excitation 
of A from state 1 to state 3 by a pass
ing atom D in state i without a laser 
field is vanishingly improbable if the 
energy defect (wA-wJ>)}>kT; if A can 
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absorb a photon to complete the 
transition from the virtual, energy non
conserving intermediate state to a real 
energy conserving final state, the col
lisional process is enhanced by many 
orders of magnitude: the laser 
'switches on' the collision. 

The first observation of such laser
switched collision was reported by 
Harris and coworkers (Harris et al. in 
Tunable Lasers and Applications (eds 
Mooradian , Jaeger & Stokseth) 193 
(Springer, Berlin , I 976); Falcone et al. 
Phys. Rev. A15, 1333; 1977) who 
studied the laser-induced inelastic 
collisional excitation of calcium atoms 
by excited strontium atoms such as 

0 
(Sr (5p1P) + Ca (4s 2 1S) + 

liwi.(4977A)->Sr (5s 2 1S) -I Ca (6s 1S) 

and involved laser intensities of the 
order of I MW cm- 2 for the process to 
be observable. Their observations con
firmed theoretical predictions that for 
dipole- dipole collisions, the laser
switched collision cross section maxi
mises when wi, is tuned to the 
interatomic frequency of infinitely
separated atoms. In addition they 
observed an asymmetric lineshape for 
the collisional dependence on the laser 
detuning from exact resonance with 
(w" -wn). Lineshape problems have 
been analysed hy several authors. A 
recent paper by Harris and White 
(IEEE J. Quantum Electronics QE-13, 
972; 1977) numerically integrates the 
coupled equations of motion for the 
dipole-dipole laser-induced collision 
first over time, then over impact para
meters, and their lineshapes closely 
resemble those experimentally-observed, 

A hundred years ago 
Rrain; a .lournal of Neurology 
(April. 1878 . Pan l. To be published 
quarterly . (London: Ma1:millan and 
Co.) 
A NEW s1:ientilic quarterly has made 
its d,;fmt . entitled TJrain. a Journal of 
Neurology. edited by Dr. Bucknill, 
Crichton-Browne. Ferrier and Hugh
lings-Jackson, names well known in 
connection with the physiology and 
pathology of the nervous system, and 
supported by an abk staff of con
tributors. 

/\ccordin!! to the prospectus which 
has heen ··issued, Brain will treat 
the anatomy, phyc:iology, pathology 
am\ therapeuti<:s of the nervous 
system from the hrain, downwards. 

From Nature 18, 16 May, 64; 1878. 
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