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The fundmwental egustion of an sboorptiom spectrometer is

g(n} = S WM{E ,x} Ro 48,

c2 ¥ i the transmission st photon energy B through thichkaess =z,

B ois the debecier response, s#nd ¢ is the spectral intepsity., The

mptlon thet Ro is contisuvous implies that we cam, Lo whatever
gpprosiostion is necessavy, divide up the spectyrum into regions im

4,

which Bo iz constart so that
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whare (M} iz the swerage tramsmission of the sbsorber of thickmess x at

i OBEYEY 'ﬁ,{c This procedure averages over photosiectric edges in
the absorber. LIf we identify s given absorber with indexz m, thewn this

anuaticn becomes
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sguations admit, in primciple, of arbitzary

orimption to the origlnal integral sguatieon; thus any wen narks made

solution of this set apply to the eroblem in geaeral.

Theye ig 8 gresi deal of date swvailable for the provarstisn of the

iw M. Using thiz data, @ matriy bes been set up fou

cael aheorphion spectrometer using lesd and copper. The thiskse

vers adiunsted Lo provide roughly e-fold absorption at the cenver of aa

3 bands separated by 30 keV. In the situdy of this matrix partisl

ipgnts were evalusted im which the disconsis consisted of

segmenis of the wmain disgonzl of M, stavting from

The wvalue of the determingnt of rank v wag found o

invad by the e
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fa ¢he sbselote walue of the devermimant. The walue for o=idd

wogedingly sseil, snd the guestion is paturaily raised as to what

g the solubicn vecter bas for a pyoblem which is so neawly

From thiz sxpression we capn estimebe with bhow nzpy parsmelers we
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spiate the speebrwe. YThes if we solve sz egustlon

mateix of vank v, the ervors in the solugion ave
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is the minory of vasmk r-l. Yhe minove should be of the ordey

L% piz-1) ; i
of Blz=1); thevefore
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for the present case. The solutions ars of ocvder unity for this problem,

sn the rank v musi e substantially less than ihs solution of

£ 0.33(8r~1)

The = 33§5$§u

B )
0,710

268
# 0,21%
g 0,080
0,023
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i 681 ~ 0.05. the nusber of pavsmeters <4 if divee: imversiom is
aoptenplared., For lszger ouwbaers of chasaels direcs imversion is valusless

bacause of wsar degeneracy. We hove chosen the aiterpstive method of

t‘}

waryivg one Bo at 2 fime while keeplog the tobal enevrgy constant 50 as o
minimize the evror L{8 % at each step. Bue to the degeservecy this ervowr
can osly be relexed ao far befove the convergeocs gets very slow, but
zenereily thiz polnt is reached afier the evyor nas f2llen below what
would be expeebed . due to ervore in the data. IV ip vowise Lo carey

sonvergenes beyond the lastewmenticnsd poind, sinve deta errovs will

o

n fo manifest themselives 1£ such ap sttempt is made. By using

h‘s
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different iniclasl sppronimations one will get different speciva corres-
sonding to the same fimel evrvor. With the glven imformation there iz mo
2,

way to selscl among bthese voriouws answers, apd the cholise bss te be mads

en the bagis of olhey constraints not eppearing in the originel eguations.
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in our opee, we have chosew Lo vary the four lowest components, kamwing
ehat chese have the groatest effect on the spectvem, snd have chozen

fmirdal spegtyva which should be closse o the final ome.,

These generyal remsvhks hold vegardless of the particular methed of
apprevivation wsed. The least-squares approsch has the adventage of
geazantsed convergense indepsodent of the form of the metyiu, though the
TRte may be very sicw if degenevscey is approached. & method such ez
Gaid®s” cawn diverge for ceriain types of mebrizm, while izs COTWRTEINCS
aizo beoomes vixy slow i€ the motriy is mesrly degswvevate {as indeed ir

.. <20 T
wuat) .

HEFERENCES

. B, Geld, AWL-608L (ilosh) .,




