
r " " 

placed until it forms a new, rcactive ground state in which polymerization 
can occur. As we have indicated, many electron donors such as pyrenc, 
perylene, and anthracenc form complexes with acceptors like iodine, tetra­
cyano~thylcne, or chloranil which have low lyi ng excited sta tes that shift to 
lower energy with increasing pressure. At high pressure all these systems arc 
relati ve and form new prod ucts which m<ly or may not includc the acceptor. 
Cle(lrly, howe\'er, the major funct ion of the acceptor is to provide ail excited 
state sunic ientl y low in energy that one can create a reactive ground state for 
the dono r at high pressure. Perhaps one could design electron dOllor-acceptor 
complexes with appropriatc geometry and electronic structure so that one 
could induce dillcrent desired reactions and thus create a chemistry of the 
organic solid state at high pressurc. 

Possibly, a spec ial case of this phenomenon is the collapse of 
graphite2.2o.24-26 to hexago nal diamond at high pressure, where the 
molecular (van del' Waals) forces bet\\een graphite layers are replaced by 
new covalent bonds. 

While these even IS (It high pressure have widcly diOcrent characteristics 
they share the fea ture that a new grollnd state is cre8ted . Tran si tions involving 
metals teneI to occur discontinuously and reve rsibly. Where the tr:1nsition 
involves loca l stra in which may perturb neighboring sites, the process may 
occur ove r a considerable range of press ure and involve significant hyste re~i s . 

The~c new ground states may have distinctly d ifferent chemical and physical 
proper! ies. 

In summary, the basic elTect of pressure is increased orbital overlap. A 
general result of this overlap is the shift of one type of orbital with respect to 
another. Wh ere dilTerent electronic states do not diO'er too greatly in energy, 
thi s shift in orbital energy may create a new ground state for the system. 
Electronic transitions, so defined, are not an uncommon phenomenon in 
metals and in ionic, covalent, and molecula r crystals. In fact, perhaps the 
major interest in exploratory research:J.t very high pressure is in investigating 
the nature of the new ground states created by orbital overlap. 

H. G. DRICKAMER 
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