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- Applied to t h e  Hull Q u o t i e n t  M e t h o d  - 
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For emphasizing absorption featnre with mineral composition a.nd grain size fraction, 
we applied t o  t h e  hnll qnotient method ( ' ~ ~ 1  which is proposed tha t  a hnll is defined as 
a lowest convex curve lying above the spectral reflectance and a hnll qnotient is given 
by taking t h e  ratio between the  raw spectrnm and t h e  hnll valne (Fig. 1).  We report 
t h e  resnlts of laboratory reflectance measurements for olivine(of), orthopyroxene(opt), 
and c l i n o p y r ~ x e n e ( ~ x )  which are of geologic importance thronghout the  solid part of the  
solar system. Used of, opz, and cpx minerals are extracted from crushed spinel lherzolite 
(Kilbornhole, New Mexico). We measured the  spectral reflectance of samples with a 
W - V I S N I R  spectrophotometer (Beckman UV-5240) with an integrating sphere. Halon 
powder was standard. The details of sample preparation and measurement procedure 
were described in our previous works (31t15*6). 

Reflectance and hnll qnotient spectra for of, opn: and cpt are shown in Fig. 2, 3 and 4. 
These spectra show how the  absorption featnres of powdered minerals vary systematically 
with change in  mineral compositions and grain sizes. The hnll spectra of ol (FosaFa17) 
display more clearly asymmetrical absorption featnres of overlapping Fe2+ crystal field 
effect near 1000 n m  than that  of the raw spectrnm (Fig. 2). The  spectra of op t  (EnP+Fs16) 
demonstrate two major absorption bands centered a t  abont 900 and 1800 nm. The  effects 
of particle size are t h e  same as those of t h e  of except for near 300 nm absorption (Fig. 3). 
The  hnll spectra of cp.r (Wo51En41Fss) have also two major bands centered a t  abont 1000 
and 2200 n m  and have rather weak absorption near 600 nrn canused by a small amount of 
C3f ( 0 . 6 ~ 4 %  C r 2 0 s )  located in M1 sites (Fig. 4). T h e  grain size effects are  same as 
those of the  ol. 

Hull qnotient method yield a consistent technique for emphasizing characteristic fea- 
tures of reflectance spectra, and hence we can easily identify the  existence of small amonnt 
of transfer elements (e.g. Cr3+,Ti3+). In this case, absorption featnre near 600 n m  caused 
by 0.6% of C r a 0 3  can be easily seen. To demonstra4e t h e  size effects of hnll spectra more 
clearly, intensities of absorption peaks (a:ol 1050 nm, b,c:opn: 900 and 1800 nm, d,e:cpx 1030 
and 2230 nrn absorptions, respectively) of hnll spectra are plotted in Fig. 5. We assume 
t h a t  absorption ratio for a smoothed surface spherical particle relates t o  R~ (R is its par- 
ticle radius) and t h e  number of particles per unit area relates t o  R-a, then absorption 
ratio per unit area is proportional t o  R. The resnlts of our stndy consistent with this 
assomption. Work needs to  stndy t h e  relation between crystals field theory and the  hnll 
qnotient method. And the  next step in this stndy is to  investigate the  inversion problem 
for multi components mixtures. 
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