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Astrofisica. — The permanence of cometary matter in interplanetary 
space. Nota r) di M assimo F racassini e L aura E. P a sin e t t i , 
presentata dal Socio F. Z agar.

RIASSUNTO. -— Confrontando alcuni recenti risultati sperimentali e ricerche teoriche 
sulle variazioni della Luce Zodiacale (L.Z.) con il ciclo solare, e le precedenti ricerche degli 
AA. sull’attività cometaria e le variazioni della L.Z., sembra possibile dedurre che la perma
nenza della materia cometaria nello spazio interplanetario, è di circa 4-5 anni.

Viene suggerita qualche idea per la verifica sperimentale di questa ipotesi mediante 
sonde spaziali.

A fter about one year from the conclusion of a note [1] of the writers 
on the com etary contribution to the Z.L. and to the airglow, two interesting 
papers [2], [3] on the solar activity  and the Z.L. are appeared.

In  the note [2] the AA. perform  an accurate analysis of the 8223 pairs 
of photom etric m easurem ents of the night sky (in the direction of the Pole 
and the Zenit) executed at the H aute-Provence O bservatory from 1953 to 
1966 by a photom eter equipped w ith a L allem and photom ultiplier and a 
broad band-pass interference filter centered on 5260 Â.

By m eans of these m easurem ents the AA. have m ade a statistical separa
tion between the stellar com ponent (stars of m agnitude >  6) and the zodiacal 
com ponent of the ex traterrestrial brightness of the night sky at the Zenith, 
and have deduced a curve of the eleven years variations of the Z.L., which 
is possible to com pare to the curve of the solar cycle (relative num bers R 
of the sunspots) for the period 1953-1965.

By the consideration of these two curves the AA. conclude th a t the Z.L. 
reaches its greatest brightness during the two years preceding a solar m inim um  
(for the exam ined period, in 1960-1961); m oreover the m inim um  of the brigh t
ness occurs soon after the solar m inim um  (for the exam ined period, in 1956- 
1957) with an am plitude of the variation of about 2 5 % .

If  we deduce an analogous m ean curve from the graphs of the to tal annual 
absolute m agnitudes, 2 H 10 <D, reported in ([1] p. 273) and put it together 
the curves reported in ([2] p. 3), we obtain the following figure 1.

I t shows th a t the curve of R  and the m ean curve of S H 10 are perfectly 
in phase, and S H ió has a total am plitude of the variation of about 30 %. The 
m ean curve of the 2 H i0 is shifted of about four years, if com pared to the 
curve of the Z.L. intensity; this fact could signify th a t the perm anence of the (*)

(*) Pervenuta all’Accademia il i° luglio 1967.
(1) As described in [1], the SHio are the absolute magnitudes H10 of the comets 

appeared each year, integrated by means of the corresponding intensities in the Pogson’s 
formula over the whole year.
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com etary m atter in the in terp lanetary  space is of the order of about four-five 
years.

This conclusion could be supported by: i) the data, supplied by A saad 
in a recent paper [3], regarding the time required for the alignm ent of the 
dielectric particles o . ijji, with the m agnetic in terp lanetary  field (about three 
years, near the Earth); 2) the calculations m ade by Elsässer and Schm idt [4] 
relative to the interaction of the dielectric particles (H2O, which should produce 
Rayleigh scattering in the Z.L.) with interplanetary m agnetic fields; according 
to this analysis the dispersion of these particles, by m eans of the Lorentz force, 
in the direction perpendicular to the plane of the ecliptic, should occur in a 
tim e less th an  10 years.

Fig. I. -  ••• relative number of the sunspots, --------  mean curve of the Z.L. inten
sity (by Weill-Dufay [2]); total--annual absolute magnitudes (ZH10)
of the comets (by Fracâssini-Pasinetti [ 1 ] ) , -------- — -— mean curve of the SH10.

The results reported by the above m entioned AA. seem to be confirmed 
by  the observations on the variations of the degree of the Z.L. polarization 
with the solar cycle [3] and by the degree of polarization of the Z.L. at g reater 
ecliptical latitudes [4].

For completing the plot of the SH10, the data  concerning the comets 
which appeared in the year of the m axim um  (1958), are reported in T able I.

To evaluate the perm anence of the com etary m atter in the in terp lanetary  
space and eventually  to confirm the hypothesis advanced by  the w riters in 
this paper, it would be very interesting to execute experim ents like th a t p ro 
posed by K resâk [5] for determ ining shower-meteors im pacts following the 
sun-grazing comets; or, one could sim ulate an expulsion of com etary m atter
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T a b l e  I.

N a m e T H10

1957 i n ...................... A pril 00 b 00 0 .3 1 6 5-4

1957 I V ......................... M ay 1 2 .9 5-538 0 . 0 - 6 . 4  +

1957 V ........................... A u gu st 1-438 0 .3 5 5 4- 5

1957 V I ......................... Septem ber 2-3 3 8 4 .4 4 6 0 . 6 - 5 . 9  +

1957 V I I  ......................... Septem ber 8 .2 9 1-385 12-14  +

1957 V i l i  ...................... O ctober 19 .845 0 .3 3 8 1 0 .6

1957 IX ................ .. D ecem ber 5 .1 2 9 0 .5 3 9 1 0 .6

1958 I .......... ................ January 2 0 .0 7 7 1-517 13-8

1958 II ............................. M arch 2 5 .8 2 .0 2 6 13-9

T ~  Time of the perihelion passage; q =  Perihelion distance (A.U.); H10 =  Absolute magnitude.
+  For these cases we have assumed the mean value.

at the distance of 1 A .U ., putting  in orbit a radioactivated ice-conglomerate 
nucleus (according to the comet model proposed by W hipple [6]), followed 
by  a detecting device (a G.M. counter, a transm itting  system) for the control 
of the radioactivity; the radioactive decrease will be proportional to the « evap
oration ” provoked by  the solar radiation.
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