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Until recently all of the reported single-crystal CD spectra were 
with k parallel to the optic axis of a uniaxial crystal where 
all of the linear terms vanish so that eq 8 becomes 

Ra --1/b2/[1 + (“Y2/2)b221 “-Yb2 (9) 

when yb, << 1. 
Equation 8 is also considerably simplified if a l  = bl = 0. 

Thus if we observe the crystal structure and orientation re- 
strictions discussed for linear polarization, eq 8 becomes 

R, --7bz/[1 + (Y2/2)(b2 + b2*)-J0(6)7b31 (1 0) 

Thus if 7b3 is measured independently or if 7 b 3  << 1, rb, is 
in principle 0btainab1e.l~ We have encountered difficulty in 
applying eq 10, because we find that the Pockels cell in our 
instrument is not a perfect polarization modulator and in 
practice it introduces an ac component into the intensity of 
the incident beam.14 i f  this effect is included by writing so 
= 1 + D sin wt for the incident beam, eq 10 becomes (to first 
order in D )  

Ra - (-Tbz -Kyb3)/[1 + (y2/2)(b2* + b3’>-J0(8hb3I + 
baseline shift (11) 

where K = DJo(S)/W 

W =  .ff sin (6 sin at) d w t  

The  baseline shift does not interfere, but we find that fre- 
quently 7b2 << Kyb3 making CD values difficult to obtain. 

W e  have attacked this difficulty in the following way. If 
the crystal structure is such that it is possible to choose the 
x and y axes such that a l  = b, = 0,  then in a crystal fixed 
coordinate system the Stokes vector of the incident beam 
becomes 

si = [so sin (6 sin wt)  ] 
where $ is the angle between the plane polarized light in 
instrument and the x crystal axis. Equation 11 now becomes 

Ra - 1 + (y2/2)(b: + b?) +J~(s>[s sin 2+ - 7b3 cos 2$1 

where S = (r2/2)(a2b3 - a3b2). Thus, if yb3 is known from 
linear polarization measurements, the only remaining unknown 
terms in eq 12 that depend on the wavelength of the light beam 
are 7b2  and S.  Then if readings of R, are taken at  a number 
of different values of I$, r b 2  can be extracted for a given 
wavelength by a computer least-squares fit to eq 12. 

1 +D sin w t  
so cos (6 sin ut) sin 21$ 

so cos (6 sin ut) cos 2$ 

-7b: + K [S sin 2$ - 7b3 cos 2$] 

(12) 
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The results of an application of eq 12 will be reported 
elsewhere. 

Another possibility, which does not seem to have been 
considered, is to increase 6 from its usual value of 11 3.4’ 
(which maximizes W) to 137.8’ where Jo(6) = 0. Since K 
also becomes zero under these conditions, eq 1 1 and 12 reduce 
to 

Ra --yh2/[1 + (72/2)(b32 + b,Z)I (13) 

for a uniaxial crystal in any orientation and for a biaxial crystal 
when x and the two optic axes lie in the same plane. The only 
other effect would be a slight reduction in the ac amplification 
factor. 
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