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A complete list of mobilities in molecular organic crystals is presented. This updates the 
1977 list and includes many new developments in the field. 

Charge transport properties of molecular crystals are of interest be- 
cause the magnitude and temperature dependences of the mobilities p 
exhibit a remarkable trend independent of the particular material and 
such data challenges both band and hopping theories of charge trans- 
port. It is the purpose of this paper to present a complete list of mobil- 
ity measurements in molecular crystals. Such a list will be useful as a 
guide to experimentalist who are considering expanding the list of 
characterized materials and theorists who are considering resolving the 
band, hopping issue associated with these materials. Such a list high- 
lights the trend that, independent of the particular material, 

p = 1 cm2/Vsec 

within an order of magnitude at  room temperature, and p is almost al- 
ways weakly temperature dependent 

p (Y T-" with n = 1:; 

t Work supported in part by NSF under Grant #DMR 7919539. 
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2 L. B. SCHEIN and D. W. BROWN 

Lists of mobilities of molecular crystals can be found in some of the 
 review^'^'-'^^ on the subjects; the last complete list was published in 
1977.'" Since then, many new developments have occured which 
should be documented including (1) the first7,'' measurements below 
77 K which revealed a sharp change in the temperature dependence of 
p at 100 K for electrons in the c' direction of naphthalene, (2) observa- 
tions of high mobilities at low temperatures (order of magnitude 100 
cm'/Vsec) in d ~ r e n e ~ ' - ~ '  and perylene," (3) the first measurements of 
the off-diagonal components of the mobility tensor,'4245s47 (4) mea- 
surements of many.new materials including charge transfer complexes 
and ( 5 )  tests of the electric field9p40s48 dependence of p which has 
emerged as a crucial test of proposed transport theories. 

A complete list (to the authors' knowledge) of mobilities, their mag- 
nitude, temperature and electric field dependence, is given in Table I. 
Such data, especially the temperature and electric field dependence p,  
are critical tests of transport theories; the reader is referred to the liter- 
ature for a more complete discussion of the issues. Only measurements 
of intrinsic mobilities (not impurity dominated mobilities) made by 
time of flight techniques are included in this table. The table lists the 
material, the sign of the carrier (+ represents holes, - represents elec- 
trons), the orientation in the crystal during the measurement, the room 
temperature value of the mobility and its error (where known), the 
temperature dependence and temperature range over which the temper- 
ature dependence was determined, and finally the electric field range 
over which the mobility for the various orientations was tested to be 
electric field independent (the one observation of a field dependent 
mobility is Ref. 48). Where more than one paper is referenced for a 
particular material, the most reliable values (in our judgement) are 
shown in Table I. 

Excluded from this table are those measurements of the drift mobil- 
ity which the data suggests were determined by impurities (n-ter- 
phenyl'30s 13'  and rubrene,'" ~ti lbene, ' '~ m-terphenyl,'" ferr~cene, '~ '  
tripheny1amine,l3' t rans-~t i lbene '~ '  ~ i o l a n t h r e n e , ' ~ ~  phenanthrene- 
pMDA,104-'06 anthracene 1,3,5 t r in i t r~benzene ' '~~~ '~  and phthalocya- 
nine  crystal^"^-'^^). Rare-gas s~l ids , ' '~" '~  which are not molecular, are 
also excluded. Also excluded are inorganic molecular crystals which 

A S ~ S ~ , ' ~ ~  S414lZ3; for exceptions, see SS,"~*"' and other layered semi- 
conductors. 

generally exhibit the same trend ( S ~ E , " ~ ~ ' "  S S , " ~ ~ " ~  As4S4,"8 1,119,120 F,12' 
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