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Abstract., The data analysis procedure, relative to a study of solar

Daily cromospheric filter-

grams in the K line of Ca 1}, covering the interval 1572-1973 are digitiz-

ed, Then the digitized data, expressed as functions of time and helio-

Satitude,ar*e analyzed to evaluate the cromospheric syncdic rotationperiod,
This work has been performed with the use of the SADAF flying-spot

photometer controlied by a F—'DP/@/E computer, a2t the £l of Plsa,







¢ thig Daper we mracmemd o o 4 bon gl
NS paper we present a study of solar rotation at cromospheric

level ard e e e ¥ { .
tevel and we describe mainly the method of anaiysis of sclar filtergrams
' L
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ith the use of computer controlled scanning techniques, which appsar ih

most apprepriate ir this case, For physical reasons it is required to get
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Noevaiuation of oroms eric rotation, without select ing a specific cromc
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spheric feature as a roiation tracer, This is accomplished by analyzing Ir

Ui

the frequency domain the cromos pheric emission, registered a s a function

time at a given heliglatitude, For a significant frequency analysis of a tim
series,a jarge number of solar filtergrams should be scanned and digitize
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rtigh spacial resolufion of scanning ts desirable to correct filtergrams fo

crientation, Soth reasons su

0

gest as an appropriate method of analysis the
igitization of filtergrams, using & fast scanning pr‘@cedur‘e;which has beet
onn with the use of the SADAF computer controlled flying-spot
photometer of the IE! of Pisa,

Recent evidences suggest that solar rotation is not independent of
time, More pracisely the differential rotation of the solap atmosphere (name
the devendence of solar rotation rate on heliclatitude Jvaries through the
declining solar activity,‘the rotation r‘ate;whix

solar cycie.in the periods o

s usually decreasing with Increasing heliolatitu de, increases out of the

pe—

solar equotor, approaching the equatorial rotation rate. This has been veri

0]

o during the declining solar activity phases of two solar cycles, at corona
height {Antonuceci and Svalgaard, 1974), Observations of coronal hole rota
ion, studied by means of detectors on sateilites,-can be interpreted as

confirming such results { Wagner, 1973;Timothy et al, , 1975 Joln Figure 1 th
coronal rcoiation pericds, corresponding to the declining phase of solar cwc
are disnlayvedas a funciion of heliolatitude{ white squares and dark trianglc
and iney can be compared with those measured during years of higher saolc

Thils unexpected behavior of coronal rotation

"

activity { dark sguares
could be very imporiant o understand the dyrnamics of the sclar atmospher
and the origin of the cyclic behavior of solar activity, that shouid arise
from the interpiay of rotation and cenvection of the externai solar lavers,
Now the guestion is whether other deeper layers of the solar atmosphere
such as cromosphere, do show the same rotational characteristics through

the solar activity cycle. For these reasons daily cromospheric observation
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coverinag two years during the declining phase of last solar cycle, 1972-1973,

have been examined to e rotation rate {or, in other words,

atien at cromospheric level ),

to test the degrae of
Sclar rotatian measures are usually chinined by sefecting a specific solar

feaiure as a tracer
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thhe motion of e oolacied Teaturs, Moy

=

sclar activi

ty rhernomena and iherefore [t provides a bis

P

pehavior of the solar atmos; yw activity, Therefore it is more

appropriate a meihod which ailows !o take intoaccount the total behavior of

the solar atmosphers | at evel In our case ), This is possible

studyving the recurrence
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nospheric emission, observed
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Ao densitometric measure of ng the sun in

the K ling of CTa Il as a disk of 21
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Du corracted for oriontate
ten, In T e its Pon with respect to

a fixed 3 L, corresponding to the
vertical direction on the of Fiaure 2} on the film, for each fiiter-

gram
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into account the ity vajue of B iaciination hehween the solar and
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{ average synodic pericd of rotation of the whole sun }, Power spectra of
the cromospheric emission are obtained for cach latitude zone by means of
the Hewlett—=Packard Fouricer v L in Figure 3 power

spectra;'eaveraged
respectively (o
They show a clear peak @
frequency of the sun., Th

both cases its value i

of these resuits, that wili

out that, over a wide rang

§

features living more than
contiribute to determine

that rotats with

ee consecut! inttude corresponding

e ranges: SOYLRAT (] BA%-57° N, are s‘epr‘egemed;

T Corresnnn ~= i5 he expected rotation

syncaio, roiab. oo he determined and in
de i ooaet 1o giwve a detailed discussion

be

il

e of

E &
PER e e e
ONE SOrar roiat s
e recurrences tendd
IcEadtelel

moental uncerinint ERRaT straiocht line shouid
be drawn in Fi v Iodr it latitude
range 90°=37° N, Sut, for exs ot paoF ran zstimates oblained
studying solar magnetic spois SRR s 1 ), we should
expect;for‘ such high latitudes ; e 2% days ( value at

40° N} with increasing latitud Foa cnted estimates  of
soiar rotation rates as =2 SeeonOh o

thirough the whaole solar eycle, They are sror valicd for nigh activity
periocds { in fact they are based on trazcerz ohzractesistic of activity Vo

While for low activity periods the rotation o be computed on the
hazis of techniques taking into account o7 At waler emiscion, Including
the quiet siructures of solar atmaspher

,‘S\Ckﬂ{)\t\f@8(?@8?7’3‘36’?{5? Dove adthior sk e sncouragemant
received from Prof. K, O, Kiepanhe e vet Is g P to begin
this work,
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~igure Captions.

Figure 1, The

Figure 2, Tromosg
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