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An Electronic Actinometer for measurements
in narrow spectral ranges

H.-L,,"S .J. ALBRECHT

(Reeei,""l lJ .! lIl y 1I/..jli)

.\ BSTRACT. Th :" Jl'If'N cl.·S("rj lx·s t he usc of ra pacitallc"t. h"l l1l1 lt' ft:r ,~ for s p<"dlll mcaau rcm enta of the direct
solar radiation. EI••'l r,," i.' a nd op t lcul d -sl gn ('\I·tn N lin" CJut lilwil , follllwed by const ruc t ional and ope eetfonal
detail-i . In.lif';\t ;n :.:: mC.th' I,l i r"r e"l f>I"!l,"tn .·o 1" II'lIllC't l'N aro di -cu.......1 with l)3.rl ieular referen ce to this ele<'ttlHlic
ac t ino met er.

r. Introduction

~ I easurelllellt !'l II f solar radiation in speci­
(i1'U spect rnl hll III 1:-; are of (,ntL"Iid..ra hlo
importnnee, part icularly for th o determina­
t ion o f atlllo~l' llt'ri(' water vapeur by ue­
t inomet ric means. T he use of urdinnrv nc­
tiuonu-ters is often uusntisfaotory, he~ause
their rndiat inn-seusitiv« elements consist
of rcsistum- e bulumctcrs or th ermo-piles;
Loth are not sunil·jr llt1\' sensit ive if connected
to 1I01'lliH I indi"ator~, e.g_ , poiut or-type
gah·ll.lIoJllotcrs. Oil t he ot her hand, la rge
sensit ivity is n·cJuin·d beca use of t he small
rn diutiou inten sit ies avai lable in na rrow
slH'etml bands.

Ad t'fIllate -r-n-i rivi ty lIlay of course he
ohteined ira Illirro r-galvanomet{'r, ofIKJrt.llbJu
or lnborutorv typ", is used in conjunction
with an tml illary actinomete r. However, such
iudicntors lack opcrat iouul oonvcnieuce und er
clayl ight condi t ions find an' ubsolutely
usvless wherever ph ysic:al vibmtious are
encounte red (f·.[J. , measurements in aircraft ).

The only IH)si'Oilllt, solution appears to he
th e use of tln- {'llpacitanee bol ometer which
wns den·loped hy the aut hor sometime ago
[Albrecht l!lj ;j). T his holoJJ1f:"t t'r\ principle is
bused upon th e ft'rnperaturc cocllicicnt of
the dielectric of cera mic {'Olltlt'IlSpn;, and
th eir tueusnrem en t hy menus of n 811per~

imposition of t wo freq uenc ies, one being
go verned hy nn unexposed temperature­
sensitive capacitor all " t he other by a n

identicnl element being exposed to t he rndia•
tion to he measured . If both freq uenc ies are
selected and adjusted as suggested in t he
author's previous publicat ion on th is su bject,
t he cnpnoitnnco bolometer call be used for
convenient measu rements of all possibl e
typt's of heat mriiation, heonuse th e resul tant.
frequ ency is a utomatically compensa ted
for effects uf t he H mhient te mpera t ure and
thus gh'ml un accu rate nud reliable indica­
t ion of t ho actual radiat ion intensity,
2. Electronic Design

Fundamenta lly , t he desi~Jl of capucitunco
bn lllllldt'PI is IIllSt'd upon th e selection of
op('rati ll~ frequencies for beth, t he te m pera­
turt'. ('flJ IIII(·Il<;;'; lti ll!!and the radiat ion-sensit ivo
o...::(' iJlatHr. TI.i ~ i ~ uoverned by t he
di- tunee within which the readings arc to
he tllk pll. In the cuse of act inometers, tho
iudk-ator- should eit her ho housed in th o cab i­
net of t he actua l actinometer , or be in a
se pnrute unif sit unt ed r-lose to the actinometer
for convenient operation hy one nbsorver,
TIIlI"l th e d istnuce is extremelv sma ll and a
low rlldio.frequ C'ficy C;1Il he ut ilized.

To illnstrute the importance of t he above
cun..... idcrat iOlL'I, it mu v bo mentioned that tho
<lilt hor ha'" dcsi!!llNl -:1llf l manufactured tole­
ill 'll:lrat lls. e.q., tcle-pj-mnometers, wit h dis­
t aJl( -t· ~ or lOON' th311 t housand miles between
t hl" po.... it illll-l of detector and indicator
(Alhrech t 1!J:j!j). In such cu-es, the resulta nt
frequ ency has to be chosen with regard to tho
iono- pheric propagation a t t he ti mes of












