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Fil. 5. Fig. e. 
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Also the moleculal' scattel'ing causes pad of the radiatioll leavillg 
SS' to retUl'II to the surface of' the nucleus. Tbis is even an important 
part 1'01' great values of H. 

Seattel'ing by refl'actioll alld molecular scattel'ing both cOlltribute 
to an ecoIlomical consumption of the enel'gy present inside the 
nucleal' surface anti l'adiated to the olltside, which is emittedmol'e 
slowly than would be the case without scattel'ing I). 

4, An atmosphel'e witlt r~fractiona/ scatteNn,q and moleculm' ,~clltter­
Finally we raise the qllestion what will be the consequences 

of ilTegular refraetion in an atmosphere 
E 

mg, 

5 

® 
in which also the molecular scattering is 
thought. of importance. Fol' tllis purposa 
we again imagine the seattering atmo­
sphere of ~ 3, but now with regions inside 

A -- -- -------- -- - - --- f] whieh the density ditfers appreciably fl'om 
that of the surroundings, hellce I'egions 
i~[ and m. I f such a I'egioll lies neal' 
SS', where x is allout = H, we have to 

x=H ~ = 0 bear ill mind that besides the b-radiatioll, 
also the a-radiatioIl can now be of im-

S I E portance, 

Fig. 8. It follows from the tables of ~ 3 that 
for graat vallles of H Ihe a-radiation does nOl fall far bel ow the 
b-radiation, tbat fol' smaller val lies ot H the a-radiation may at 
ally rate not be neglectad compal'ed with the b-radiatioll. 

If Ihe a-mdiatioll was equal to the b-l'adiation (also for varying 
vallles of i) the scattel'illg by irregulal' I'efl'action wOllld vanish. 

We, therefor6, conelude: in an atmosphere with moleculal' scat­
tering regions w lIel'e the dellsity "aries irregulal'IJ: and which lie 
deep 111 Ihis atmosphere, will be of very small Ol' of less intluence 

I) It is not impossible that the same questioD is of importance in the earth's 
atmosphere for the explanation of the decrease of the temperature of the layers 
of air furlher from the earth; the earth's atmosphere is irradiated with parallel 
radiation; in consequence of this Ihe ct radiatioD wil\ be of little importance for 
the incident radiation; for the enel'gy emitted again by the earth, in which radiation 
of different direction is to be reckoned with, the a~radiation wil\ be more important; 

H 
besides, the density near the surface of· the earth being greater, the plane 2" 
will lie near the earth's crust; and moreover H is much greater for radiation of 
great wave-Iength; hence the pl'ocess of retardation wi\l haTe more influence Cor 
the outgoing than for the incident I'adiation. The lnaalling is, of course, that this 
question can also play a part. 
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on the disll'Ïbntion ot' light ovel' the ditfel'ent dil'ections, and on the 
intensity of the emitted radiation according as the scattering atmo­
sphere is deeper or less deep (taking deep in the sense that,~ X t is 
gl'eat, i, e, that the scattel'ing rnass is great; 8 Ol' lIIore may be 
called gl'eat there), 

If a I'egion M Ol' m I ies at a dept.h ij; = i H, the im portance of the 
a-l'adiation with I'espect to th at of Ihe h-radiation, gets into the back­
gl'Olllld, The refractional scattel'ing begins 10 gaill intillence, Yet even 
now the a-I'adiation remains important fol' great vailles of H, and the 
influence of the l'efl'aclioJl remaiJls smalI; fol' small val lies of H the a­
l'adiatioJl is still 1.0 be taken into aCCOIIJlt. Regions Mor m Iying near 
EE', leave the intluence of the I'eft'actional scalteJ'Ïng undiminished. 

And in eon('llIsion 1 will 1l0W cOllsidel' the question whether, if 
slt'oug il'J'egulal' l'efl'actioJl is assllmed iJl the ouler layel's, the pal't 
which the moleculal' scaHel'ing will play, may be cOJlsidel'ed of 
minor importance, This ma)' cel'tainly not. be assumed for radiation 
which has lIot its plaee in the spectruHl in tlle immediate neigh­
bOlll'hood of an absorbed vibl'ation, Fol' Ihe il'l'eglliar I'efract.ion is 
nOl anomalous fOl' suelt I'adialion, and the il'radiatioll of the regions 
MOl' m, which are sitllat.ed neat' EE', is gl'eatly contI'oJled by the 
llJolecular scattering i OJI the l'egions Mol' m falls the l'adiation b (0, i), 
whieh in a great degl'ee vades in intensil.r fol' olhel' vallles of i, 

But also fol' I'adiatioll that has Jleal'ly lile :,;ame wave-Iength as 
1.lIl absorptioll liJle (absol'bent compoJlent within j.l1 Ol' 111), for which 
the il'l'eguial' I'efl'aetion becomes, th'el'efol'e, allomalous, we cannot say 
t.hat. the rnoleculal' scattel'Ïng does IlOt act its pal't. Fol' I wo reasons \ 
Fol' if the same absorhent componetJt is present also in Ihe deepel' 
layel's, mdiatioll of a fl'equency of the immediat.e neighbolll'ltood of 
the absorplion liJle will, befol'e it I'eaelles tlte I'egions M anct m, be 
all'eady so much weakened in l'onseqllence of allomalous rnoleclllar 
scattel'ing that the disper'sioll band (thl'ough moleculal' seattering) 
will alt'eady be preReIlt also in Ihe spectl'lllll of the l'adiation wltich 
must still permeate the regions Mand 111. And if the regiolls of 
irl'egular refl'action arise throllgh the molioJl of gas masses, it is 
also possible that in suclt a I'eg-ioll llf Ol' 111 the absorbelll component 
is present in a compal'atively gl'eat degl'ee, though OInclt less outside it. 
Then the Rnornalous molecnlaJ' seattet'ing would also be cOJlsidel'able 
in those regions Mand m, w het'eas ol1tside these regioJls the layel' 
is considered as IiltJe scattering, 
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