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ABSTRACT: The snalysis of 30 long-lived "naked" sunspots, observed in the
years 1969 - 1976 (Tab. 1), snd of 30 sunspots of the Zéirich H-type, observed
during the same period (Tab. 2), yielded the following results:

1. Long-lived "nsked" sunspots occur in all size categories rsnging from
small (U = 20 millionths of the visible solar hemisphere) to large sunspots
(U = 110 millionths of the visible solar hemisphere). The Zurich-type sunspots
were of medium size (shown in Figs 4 -6). Both groups of sunspots represent
the final stage of the evolution of an active region. These sunspots are uni-
polar and have the same magnetic polarity as their neighbourhood.

2. The rste of decrease of the area of umbras of long-lived "neked" sun-
spots per day can be expressed by Eq (1), for the Zirich H-type sunspots by
Eq (3). Linear relations of the decrease of areas of whole sunspots W were de-
termined for both groups of sunspots and are expressed by Eqs (2) and (4).
They indicate thst the larger the initial area Uo of the sunspot, the larger
the absolute value of the daily areal decrease of the sunspot.

3. The average daily relstive rate of decay of the "naked" sunspots a-
mounts to two hundredths of their initial area (Fig. 3). The average daily re-
lative rate of areal decrease of the Zirich H-type sunspots is equal to two
tenths of the area of the initial umbra (Fig. 6). The rate of decay of old u-
nupolar sunspots, assuming they have the same area, depends on another parame-
ters which can so far only be evaluated qualitatively. This paremeter is the
intensity of the sunspot’s interaction with its ambient medium. The interac-
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tion mechanism is still not clear, but the "naked" sunspots form a group with
an extremely low interaction intensity (Fig. 7).

CKOPOCTE YMEHBLEHVA IIOWAIM LOJCOKMBYIMX [IATEH. AHanus npousBeleH s 30
Zoxroxupymux "Haken" mArer (Ta6. 1) u zas 30 naTeH Lopumckoro kxacca H (Tab.
2), Habapaaemwx ¢ 1969 mo 1976 ron mokasas:

1. Joxroxusymme "HakeA" NATHA NOABAADTCH BO BCEX DasMepax, OT MAaJHX
(¥ = 20 munauomuux dacredt Buzmmoro noxymepus CoJHLa - eAMHMLA) 0O NATH&E KDyMN-
HHX pasmepoB (¥ = 110 ennauu)..namaa LPPUMIUCKOTO KJAacca H umennm cpenHue paame-
pu (Puc. 4 - 6). Ob6e rpynny NATeH ABAADTCH BEKIKUMTCABLHEM 3TANOM DASBUTUA 8K-
TuBHOYM o€xacTu. O6e rpynny NATEH OTMEYANTCH YHUNOAAPHHM MEPHATHHM MOJCM M MOr-
HUTHEA NOJAPHOCTbL 9TUX MNATEH ONUHAKOBAA C HNOJSAPHOCTHHD OKpyXaxlieli Cpelu.

2. CropoCTb yMeHbWeHus nJIOwany yumGps NATHA 38 ©AMH JeHb L8 "Haken" naATeH
BupaxaeT ¥p (1); zaa nwpumckore kxacca H Vp (3). JuHeapHWe B3BUCUMOCTYM TIOHM-
EeHMA naowanell NeANX NATEeH ABYX Ipynn BupaxawT ypaBHeHus (2) u (4). Us ycra-
HOBJEHHHX 38BucumocTell BhTekaeT, YTO abCOJNTHOE BHAUSHME IHEBHOT'O MOHU¥EHUS
OAOmakM NATHA Tem Ooabulle, 4YeM €0 HadalbHHE [A3MEpH (YO) Soabuwe .

3. CpejHas ZHeBHAA OTHOCUTESNBHaA CKOPOCTBH pacnafa "Haken" ndTHa paBHAST-
¢ IBYM COTHX €ro HauanbHOM nsowanu (Puc. 3). 3HaueHue TOro-%e NApaMETPa AJH
nATeH UDDUMCKOro kJacca H paBuo IByM gecaTsM HavaabHOW naowagu yubpw (Puc. 6).
CxorocTh pacnafa CTEDHX YHMNOJAPHHX TATEH B&BHUCUT HE TOABKO OT DPE3MEpPOB mAT!a,
HO TOXe OT JAsabHefweit MepeMeHHO! BeJWUMHH, KOTODYX® MH [IOK& MOXeM OLEeHUTh TOJb-
KO K&YeCTBEHHO M CHA OTPAX8ET UHTEHCUMBHOCTL MHTePaKUUU NATHE C OKpy¥owweih cpe-
Aol. "Haxex" naTua aeaapTcHd rpynnoil ¢ kpalfiHe HUBKMM ypoBHeM BTOM Mnmepaxﬁmu.

R{CHLOST POKLFSU PLOCH DLHOZIJUCICH SLNESNYCH ZKVAN. Z snalyzy 30 dlhotr-
vajicich "naked" Zkvrn, pozorovangch v r. 1969 - 1976 (Tab. 1) a 30 &kvrn zi-
ri¥ského typu H, pozorovanych v tom istom obdobf, (Tab. 2) bolo zistené:

1. Dlhotrvajice "naked" 3kvrny sa vyskytujui vo vietkych kategdridch veI-
kosti: od malyeh (U = 20 miliontfin viditeInej hemisféry Slnka) a% po velké
Skvrny (U = 110 jednotiek). Skvrny z#riZského typu H mali strednd velkost
(Obr. 4 - 6). Obe skupiny 3kvrn predstavuju zéveredné stddium vyvoja aktivnej
oblasti. Su to'ékvrny unipolérne a maji td isty magnetickd polaritu ako ich
okolie.

2. Rychlost poklesu plochy umbier dlhotrvajdcich "neked" Ekvrn za Jjeden
deil je vyjadrené vztahom (1). Pre Zkvrny zdiri¥ského typu H bola zistend zévis-
lost (2). Lineérne zdvislosti poklesu pl3ch celych 3kvrn W boli zistené pre
obe skupiny ¥kvrn a sd vyjadrené vztahmi (2) a (4). Podla zistenych zévislosti,
¥fm mé Skvrns vi&3iu podiatodnd plochu Uo, tym je vé¥3ia absoliitna hodnota den-
ného poklesu plochy Zkvrny. '

3. Priemernd dennd relstivna rychlost rozpadu ™sked" 3kvrn Je dve stoti-
ny z ich poZiato¥njch pléch (Obr.3). Pre Skvrny z@riského typu H je priemer-
né dennéd relati{vna rychlost poklesu plochy rovné dvom desatindm z ich podia-
tofnej umbry (Obr. 6). Rychlost rozpadu starych unipolérnych 3kvrn zévisf pri
tej istej ploche od dal#ieho paramétra, ktorym je intenzita interakcie ¥kvrny
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s jej okolim. Mechanizmus interakcie nie je zatial zndédmy, ale "naked" Skvrny
tvoria skupinu s extrémne nizkou intenzitou interakcie (Obr. 7).

1. INTRODUCTION

The generstion, structure, evolution and decay of local magnetic fields
on the Sun represents a paftial problem in understanding solar magnetism as
whole. This problem crystallized as a result of the discovery of extensive
macrostructural magnetic fields on the Sun and their cyclic variations with
the phase of the 11-year cycle. Babcock “s model (1961) mainly tried to explain
the properties, then already known, of the 22-yesr magnetic cycle of activity
(Spdrer's and Hale’s laws). According to his model, a bipolar active region is
generated by the emergence of a magnetic tube in the shape of a loop from the
convective layer to the solar surface. This model explains the large-scale
magnetic fields mainly in the neighbourhood of the solar poles by the dissipa-
tion of the magnetic fields of following sunspots of the bipolar regions.

Two approaches now exist to explaining the magnetic field of sunspots.
The first is based on Bsbcock’s model. Buoyancy 1ifts the magnetic tube in the
shape of a loop from the convective layer to the solar surface. This involves
elements of the toroidal magnetic field of the Sun. The phenomenological meni-
festations of these new local magnetic regions, associsted with the generation
of arch filaments, were described by Waldmeier (1955), Bruzek (1967, 1969) and
Weart and Zirin (1969). Zirin (1971) introduced the term "emerging flux region"
(EFR), becsuse spectroscopic observations of the velocities of arch filaments
indicated that they moved upwards. The rate of emergence of the FFR’s depends
on the activity in its neighbourhood (Liggett and Zirin, 1985). The relation
of the EFR’s to the subsurface magnetic tubes of toroidal flux is not defined
in more detail in the referenced papers. The buoyancy phenomenon itself has
its problems as well (Parker, 1984). The concept of emerging magnetic tubes is
the basis of the studies and models of sunspots presented by Piddington (1975)
and Zwaan (1978).

Convective motions as a possible mechanism of intensification and concen-
tration of thin magnetic elements into more extensive formations represent the
fundamental idea of the second approach to explaining the origin of local mag-
netic fields. Bumba and Howard (1965) found that a developing active region
follows the supergranular nework as it increases its size. Harvey (1977), Sten-
flo (1977) and Harvey and Stenflo (1985), drawing on observations of magnetic
fields cn the Sun, came to the conclusion that the basic element of the magne-
tic field in the solar photosphere is an extremely thin (tens of km) and, the-
refore, as yet indistinguishable magnetic tube in which the magnetic induction
amounts to several hundreds mT. All the other magnetic structures, which can
be observed by currently available instruments, are composed of these elemen-
tary tubes.

The mechanism of decsy of sunspots, formaticns with the largest concentra-
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tion of magnetic induction on the Sun, is related to the problems of the e-
ssence of the large-scale magnetic fields on the Sun. Current opinions claim
thet the large-scale magnetic fields are generated autonomously. In a2 number
of cases, a large-scale field was observed to emerge first at a particular lo-~
cality on the Sun, only later followed by the local magnetic field. It is now
no longer possible to explain the generation of a large-scale field Just By
the dissipation of a local field for a number of reasons. Let us define our
problem more precisely in the form of a question: How does a local magnetic
field decay? A number of mechanisms is probably involed. Wallenhorst and Ho-
ward (1982), Wallenhorst and Topka (1982 ) and Gaizauskas et al. (1983) found
that most of the magnetic flux of & bipolar active region is fragmented. The
new term submergence of a magnetic tube was introduced for the cases in which
the magnetic field in an active region evidently did not dissipate (Zirin,
1985; Rabin et al., 1984). The morphological condition for the submergence of
a magnetic tube below the Sun’s surface should be a convincing observation that
opposite polarities approach each other in the course of the submergence. This
condition is bessed on analogy with the generation of a local field in the cou-
rse of which the opposite polarities move away from one another. The submer-
gence of weak bipolar fields was studied by Martin (1983 ) and Martin et sl.
(1984). The theoretical problems of the mechanisms of decsy of local magnetic
fields were treated by Parker (1984).

So-cslled "aked spots" are a suitable object for studying the i~cay me-
chanism of local magnetic fields. These are unipolar isolated spots which keep
to the remnants of 0ld active regions. They were called "naked" because of the
sbsence of H-alpha brightening which usually accompanies sunspots. There is no
opposite polarity in the neighbourhood of these spots and this is probably why
the chromospheric structure is absent. Liggett and Zirin (1983) give the defi-
nition of "naked" spots end their relation to coronsl voids. According to this
study the differential velocity of rotation of the "naked" spots does not dif-
fer from the velocity of average spots (Newton and Nunn, 1951).

®

The purpose of this paper is to compare the rates of decrease of the are-
as of two groups of unipolsr isolated sunspots: the ™eaked" spots snd H-type
spots according to the Zirich classification. The ZUrich type H spots, which
were analyzed in this paper, were observed only during one sclar rotation.

2. OBESERVATIONAL MATERIAL AND METHOD OF TREATMENT

The data on the daily values of the sareas of umbras and whole sunspots,
observed in the years 1969 - 1976, were taken from the Royal Observatory An-
nals, Greenwich Photoheliographic Results. Using the mentioned H-slpha and
megnetic criteria, a total of 30 "naked" spots and 30 Zdrich H-type spots we-
re selected. Only sunspots whose identification was quite unambiguous were ta-
ken from the Annsls. Table 1 contains the data on the "naked" spots and Tab.

2 the data related to the Zdrich H-type spots. Table ! is arranged as follows:
Column 1 - the current number of the spot in our list.
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Column 2 - the number of the spot in the Genersl Cataelogue of Greenwich Ob-
servations. :
Column 3 - the number of the spot in the Recurrent Catalogue of Greenwich Ob-
servations; the number in parentheses is the ordinal number of the return

of the spot relative to the date of its origin.

Column 4 - the date of the spot’s CMP in the given rotation.

Columns 5 snd 6 - the heliographic longitude and latitude of the spot.

Columns 7 and 8 - the average corrected sunspot sreas. U stands for the ave-
rage corrected area of the sunspot umbra calculated from the dsily values
observed throughout the rotation (the number of days of observation is
given in Column 9). W was calculated in the ssme way as 1 but stands
for the average corrected area of the whole spot (umbra plus penumbra) in
the given rotation. The areas are expressed in millionths of the area of
the visible solar hemisphere (MSH).

Column 9 - the length of the actual observation of the spot in the given rota-
tion expressed in days.

Columns 10 and 11 - average daily rate of decrease of the srea of the umbrs,
d0/dt, snd of the whole spot, dW/dt, expressed in MSH per day. These va-
lues express linesr decreasé of the aress.

Column 12 - the magnetic polarity of the long-lived sunspot expressed relative
to the sign of the large-scale field in its neighbourhood. For example,
the designation N/N - S is given for spot no 20 in Tsb. 1, which means
that the sunspot of positive polarity N was located in a locality with
the same magnetic polarity N of the large-scale field, on whose backgrou-
nd there was a field with the oppesite S polarity.

Column 13 - the relstive daily rate of decrease of the area of the spot umbra
referred to the initial value of the umbra’s area U, (dU/dt/Uo). The va-

~lue in this column expresses the psrt of the umbra, relative to the ini-
tiel value Uo’ which decays per day.

Column 14 - the letter N indicates very conspicuous sunspots with "naked"
characteristics.

The regularities of the decrease of average areas of umbras U and of who-
le sunspots W, related to the long~lived "nsked" spots, sre illustrated in
Figs 1 - 3.

Let us give a more detailed account of the way the average rate of daily
decrease of the sunspot area is calculated. The aversge area of the umbra of
the ™aked" spots T (Tab. 1, Column 7) was calculated as the average of the
daily corrected umbra areas (the number of days of observation is given in Tab.
1, Column 9), published in the Photoheliographic Results of the Royal Green-
wich Observatory. The rate of decrease of the umbra asrea of a particular sun-
spot per day (the quantity d0/dt is given in Teb. 1, Column 10) is also an ave-
rage value which was calculated as follows: The difference of the average are-
as of a particular umbrs, g, - ﬁt' in two consecutive rotations (Tab. 1, Co-
lumn 7) was divided by the number of days of one synodic rotation (27 days).
By the initial sverage area Uo of a sunspot umbra we understand the average
erea of the umbra of "naked" spot in the first rotation considered.
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Fig. 1: The linear dependence of the daily areal decrease of umbras of long-
lived ™isked" spots on the initial average value of the sunspot umbra
area U, expressed by the relation d0/dat = 0.03 U0 - 0.25 .

The linear dependence of the decrease of the areas of umbras of long-li-
ved "naked" spots on the their average initisl umbral area U is shown in Fig.
1. The decrease of the umbra area as & function of U, for the 30 "naked" spots
being investigated can be expressed by the relation

a0/at = 0.03 0 - 0.25 . (1)

The meen daily rate of decrease dW/dt of the area of whole "naked" spots (um-
bra + penumbre) was calculated in a similar manner., The appropriste dependené
ce on their average initial area of the whole spots W is shown in Fig. 2 snd
is expressed by the relation

af/dt = 0.03 § - 2.20 . (2)

These linear dependences of the decrease of the sreas of the umbras and
whole "naked" spots on the initial value of the mean areas U and W contradicts
--the generally accepted idea that smaller spots disappear faster than larger.
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Fig. 2: The linear dependence of the déily decrease AW/dt of the whole "naked"
sunspot area on the average ares W, expressed by the relation aW/dt =
= 0.03 W - 2.20.

This problem could be treated independently on the basis of the average life-
times of spots with particular areas. The analysis of the sample of 30 "naked"
spots being studied can alsc be used to determine what percentage of the spot
srea will decay per unit time (one day) in the case of smell and large "naked"
sunspots. This gquantity, the relative daily rate of decresse of the umbra a-
rea, expressed in fractions of the ares of the initial value U (the first ro-
tation sversge sres value) is given in Tab., 1, Column 13, and is depicted as
function U in Fig. 3.

The snalysis showed that the relative daily rates of decay of the ™a-
ked" spots does not depend significantly on the initial size of the spots.
On the average, 0.027 of the initial umbra eres U decays per day. As shown in
Fig. 3, the scatter of the relative daily decay rate of spots about the sve-
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Fig. 3: Relative daily rate d0/dt of areal decrease of the umbra of "nsked"
spots expressed in fractions of the first rotation area velue U. The
area of "naked" spots decreases, on the average, by 0.22 U per day.

rage velue of 0.022 is larger for srall sunspots (0.01 - 0.03). For spots
larger than 90 MSH it is sbout 0.02 T,

Type H spots

The basic data on the sample of 30 Zdrich H-type sunspots are given in
Tab. 2. Table 2 is arranged in a similar manner as Tab. ! for the "naked"

spots. Table 2 does not contain the numbering from the Recurrent Catalogue of
Greenwich Observations, because the H-ype spots were observed and trerted for
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Fig. 4: Linear dependence of the daily decreases of the umbres areas of Zdrich
H-type spots (Tab. 2) on the initial srea value Uo’ expressed by the
relation d0/dt = 0.23 U - 2.80 .

one passage ecross the solar disk. The average rate of decrease of the umbra
area of the H-type spots was, therefore, cslculated in a different way than -
for the "naked" spots. The average daily value of the sunspot umbrsa U‘was cal-
culated for the period in which the spot was located east of the CM and, si-
milarly, the sverage daily vaelue for the period when it was west of the CM.
The dats designsted as t (Tab. 2, Column 8) represent the time interval bet-
ween the meen values UE and'UW . In Teb. 2, Column 10, the quantity al/dt =
= (O -0,)/ t.

The snalysis of the sample of 30 Zdrich H-type spots indicates that the
rate of decrease of the umbra area is a linear function of the initial umbra
area U (Fig. 4): '
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Fig. 5: Linear dependence ofv the daily decrease of the whole Zirich type-H spo-
ts areas on the initial value Wo, expressed by the relation aW/dt =
= 0.23 W, - 20.60 .

al/at = 0.23 U, - 2.90 (3)

The daily sverage rate of decrease of the srea of whole spots, dW/dt, of
the Z¥rich H-type spots is » linear function of the initial ares WO ané can be
expressed by Eq. (4), illustrated in Fig. 5:

aW/dt = 0.23 W, - 20.60 (4)

Figure 6 shows the relstive daily rate of decrease of the umbra sreas of
Zdrich H-type spots. Assuming that (d0/dt)/0 remeins constant with initial a-

real value Uo’ the average relative daily rate of areal decrease is 0.17 T,
which is 7 times higher than for the ™aked" spots. In general, the comparison
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Fig. 6: The dependence of the relative (expressed in fraction average east )
daily rate of areal decrease of the umbras of Zirich H-type spots,
on the initial area value U_. On the average, the umbra area of the
Zlrich H-type spots decreases by 0.17 U per day.

of all three calculated quantities, dU/dt, dW/dt and the relative dally rates
of aresl decrease, for both samples of long-lived sunspots, clearly indicates
that the area of the "naked" spots of the same size decreases 6 - 8 times
slower ihan the ares of the Zirich H-type sunspots. Figure 7 shows the diffe-
rence the two long-lived spot groups as regards av/dt = £(0) . The "naked"
spots are represented by black dots, the H-type spots by white dots. -

The "naked" spots, which are usually elso of the Zlrich H-type, differ
from the sample of H-type spots only in that they do not display chromosphe-
ric brightening. The different final stages of the two analogous types of ac-
tive regions indicate that the decay of the spot depends on the degree of its
interaction with the ambient medium. It is as yet not clear the mechanism of
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Fig. 7: The difference between the linear deily decrease of the umbrs ares of
"naked" spots (black dots) end Zdrich H-type spots (white dots), illu-
strated by the emirical fact that the decay of unipolar spots depends
not only on U , but also on the interaction type of spots.

the penetration of the spot into the activity of its neighbourhoocd (especially
upwards into the chromosphere).It is probable that the spot itself, the manner
in which the internal and external force are balanced within it, reflects the
parameters of the smbient medium. If the second alternative applies, then also
the usual quentities such as the lifetime of the spot, its rate of decay, pos-
sibly also its form end the compactness of its umbra are affected by the mor-
phology and dynsmics of the active region as a whole. The observed extensive
intervel (1.0 - 5.5) of the decsy rate of H-type spots whose size 0 = 20 MSH,
as shown in Fig. 7, would satisfy this interpretastion well.

In connection with the nsked spots, let us remind one of ithe problems of
sunspot physics. In particulsr, the decrease of temperature in the spot is re-
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lated to the reduction in the convective energy transfer in the region of the
sunspot. According to this concept, the accumulated energy is balanced by the
radistion in the chromospher. As the definition of "naked" spots indicates, it
is the radiation of flocculas in the neighbourhood of the "naked" spots which
is unexpectedly lacking.

3. NORMED RATE OF SLOW, STEADY-STATE DECREASE OF THE AREAS OF "NAKED"
SUNSPOTS

With regard to specifying the mechanism of the slow decay of magnetic
fields of 0ld unipolar sunspots, the question arises as to manner in which
the size of the spot will affect the process involved. Does the decay rate of
the sunspot depenc on its srea? If this is so, is the decay rste larger for
the smsll spots, or on the contrary, for the large spots of the same type of
interaction? In the preceding section, we found that the deczy rste of unipo-
lar sunspots depends on the interaction type of spot. In this section, we
shsell only speak of the "naked" spots. We ask whether the decrease in the area
of a single spot with an umbra area of 100 MSH per day is equal to the sum of
the daily areal decreasas of 10 combined spots, each of which has an umbra of
10 MSH. The overall sum, expressing the areal decrease of 5 spots, each of
which has an area U equal to 20 MSH.

Let us norm d0/dt as a function of the initial sverage area U, taken Eq.
(1) for the decay of the chosen standsrd initial area U = 100 MSH. In this
particular case, we have taken U = 100 MSH to be the standerd value. The de-
crease of the whole area of the sunspot dW/dt, is normed similarly by Eq. (2)
with respect to the chosen standard value W = 600 MSH. The normed decay va-
lues of the ™iaked" spots are given in Tab. 3. They are marked SR (standard
rate) and they are the sum of the particular numbers of smaller umbras (10,
20..) to be equel to chosen area value (100, 600).

The Z#rich H-type spots could not be normed because our sample of these
spots has a small interval of U° and wo values as can be seen from Tab. 2 and
Figs. 4 and 5. The H-type spots are also charscterized by & large scatter of
d0/dt- and aW/dt- values sbout the average.

The normed decay values (SR) of the ™naked"” spots, given in Tab. 3, are
evidence that large "naked" spots decay faster than small ones. The small
spots, U = 10 -20 MSH and W = 100 - 200 MSH, have the most developed stabili-
ty mechanism and their decay 1s 3 - 6 times slower than that of the larger
spots. May be this result is only response to the selection of the very stable
small "naked" spots, or to the uncorrectness of the Eqs. (1) end (2) for smell
"naked" spots.

4. CONCLUSIONS

The selection of the sample of the 30 "naked" spots from a more general
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Table 3

The standard rates (SR) of the areal decrease of the various "naked" spots

Thé chosen U = 100 MSH , SR,,, = 2.8 MSH per day, Eq. (1)

i} ‘ 10 20 30 40 50 60 70
SR Eq. (1) 0.5 1.7 2.1 2.4 2.5 2.6 2.7
SR - 2.8 -2.3 -1.1 -0.7 -0.4 0.3 -0.2 -0.1
2.8/SR 5.6 1.6 1.3 1.2 1.1 1.1 1.0

The chosen W = 600 MSH, SRgoo = 15.8 MSH per dny

W 100 200 300 400 500
SR Eq. (2) 4.8 10.5 " 13.0 14.4 15,4
SR - 15.8 -11.0 -5.3 -2.8 -1.4 -0.4
15.8/SR 3.3 1.5 1.2 [ 1.0

group of Zdrich H-type spots, observed in the years 1969 - 1976, required o
more detsiled analysis of the daily data on the H-alphe structure (SGD), mag-
netic fields (Mt. Wilson, Solnechnye dannye) and corrected sunspot sreas
(Greenwich observations).

The following conclusions can be drawn from the analysis of the area
decay curves of the "naked" spots (listed in Tab. 1) and Z8rich H-type spots
(listed in Tab. 2):

1. The studied spots, regardless of whether they belong to the group of
"naked" or Zd¥rich H-type, are characterized by the sign of their magnetic in-
duction agreeing with the polarity of the ambient magnetic field (the longitu-~
dinal B-component is involved). Not one case of different polsrities was ob-
served.

2. It wss found that the linear dependence of the areal decrease of the
umbra U and of the total spot ares W on the initisl values differs with the
type of unipolar spots. The "naked" spots decsy at a rate which is 6 - 8 ti-
mes slower (Fig. 7) than the Z¥rich H-type spots.

3. Table 3 gives the values of the normed curves of areal decrease, a0/
/dt and dW/dt, for the standard initial values U = 100 MSH end W = 600 MSH and
the "naked" spots. The norming indicates that small "naked" spots (U = 10 MSH)
decay 3 - 5 times slower than large spots (U larger thsn 50 MSH).
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