placed until it forms a new, reactive ground state in which polymerization
can occur. As we have indicated, many electron donors such as pyrenc,
perylene, and anthracene form complexes with aceeptors like iodine, tetra-
cyanocthylene, or chloranil which have low lying excited states that shift to
lower energy with increasing pressure. At high pressure all these systems are
relative and form new products which may or may not include the acceptor.
Clearly, however, the major function of the acceptor is to provide an excited
state sufliciently low in energy that one can create a reactive ground state for
the donor at high pressure. Perhaps one could design electron donor-acceptor
complexes with appropriate geometry and electronic structure so that one
could induce dilferent desired reactions and thus create a chemistry of the
organic solid state at high pressure.

Possibly, a special case of this phenomenon is the collapse of
graphite?2°-24=2¢ to hexagonal diamond at high pressure, where the
molecular (van der Waals) forces between graphite layers are replaced by
new covalent bonds.

While these events at high pressure have widely different characteristics
they share the feature that a new ground state is created. Transitions involving
metals tend to occur discontinuously and reversibly. Where the transition
involves local strain which may perturb neighboring sites, the process may
occur over a considerable range of pressure and involve significant hysteresis.
These new ground states may have distinctly different chemical and physical
properties.

In summary, the basic eflect of pressure is increased orbital overlap. A
general result of this overlap is the shift of one type of orbital with respect to
another. Where different electronic states do not difler too greatly in energy,
this 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 molecular crystals. In fact, perhaps the
major interest in exploratory research at very high pressure is in investigating
the nature of the new ground states created by orbital overlap.

H. G. DRICKAMER

57

References .
: Er—
1.* H. G. Drickamer, in Solids under Pro.s:wrc,sgdncd by W. Paul and D. Warschaue
T MG raw-Hill, New York, 1963), pp. 357-385. . —
2.% liMG‘GIl)‘i;}‘!\'X"A{ll:\tr ii\ Solid State Physics, edited by F. Scitz and D. Turnbull (Acadeni
" Press, New York, 1965), Vol. 17, pp. 1135 -
D }I:hi"s'rRFc\l;}?vGif\Jsmcx Phys.—JETP 6,469 (1958).
ihkter, N. Riabinin, and L. . Vereschagin, et I

‘g' kLkl;crn:an and C. A. Swenson, J. Chem. Phys. 29, 398 (1958).

6: A. Javaraman, Phys. Rev. 137, 179 (1_965). i 2SR

) o \ Bridgman, Proc. Nat. Acad. Scn.. U.S. 81, e 3

8. P. W. Bridaman, Proc. Nat. Acad. Sci. U.S..76, .7 —_—"

" 1T Hall. L. Mersill, and J. D. Barnett, Science 146, 1297 (1964).

9
e 5. Rev. 78, 238 (1950), o » e e
i?.*Résgcirn}]];:lcxféc?rlluSO.\'i:IaIion, Numbers and Oxidution States (Springer-Verlag, Ie

et & S in Physics of Solids ar High Pressure,
ickamer, R. L. Ingalls, and C. J Cpsion, in Ph) sgf i — :
ARk (1}( 3rll)d\émTu"l‘omizuka and R. M. Emrick (/_\cadcm]c Pusf,“\lcé\\s 2:82};,) 1965)
134 R cl::"hall% yl-l..G..Drickmncr, and G. De Pasquali, Phys. Rev. 155, 5
14, P.C. Soucrs and G. Jura, Science 140, 4811963,
15' H. T. Hall and L. Merrill, Inorg. Chem. 2,)618 ([ & )‘.53 —
16‘ D' 3. McWhan and A. Jayaraman, Appl. Phys. Letters 3, 12
17' B'V'xsvnri and V. Heine, Phil. Mag. 15, 7%1 (19{)7). e ST
* % b Drickamer, G. K. Lewis, Jr.,and S. C. {'L1x1g, Scienc ’6'=1oblc e
ig'* ;{ G Dricinmc,r V. C. Bastron, D. C. Fisher, and D. C. Grer 5

cmistry 2 (1970). o
Alfclkan.“é.l éislscr, private comnmn;c_a(tllgg—.l)

g ickamer, Scicnee 156, 1185 3 )
%(l)'*\\l/l-l?};ixrwlt\ic?;r:d 11, G. Drickamer, J. Chem. Phys. 41, 1 751731( 91 226)5).
"2. G 'A 'Snmara and H. G. Drickamer, J. Chem. Phys. 37,471 ( H
23, F.P. Bundy, J. Chem. Phys. 38,631 (1963, -

'74. R B. Aust and H. G. Drickamer, Sc;cné]c ~.§)‘, ?’lhy(s e 1.81 o
25. h and H. G. Drickamer, J. Chem. .44, (
el o BIJ?;X(;; and J. S. Kasper, J. Chem. Phys. 46, 3437 (1967).

* These reviews contain references to the original papers.

58




