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ASTPONOMIA.— The Probable Mean Values of the Different Indices
of Solar Activity During the Sunspot Cycle No. 20 (1964%-
1975) *, by John Xvnthakis**.

Introduction.

1. In a previous paper [Xanthakis, 1966] it has been shown that the
currently available mean annual values of the main indices of solar activ-
ity can be satisfactorily represented as functions of the time of rise Tr
and certain supplementary periodic terms. The basic parameter T'r repre-
sents the time of rise corresponding to the observed values of the rela-
tive sunspot numbers, i.e. the time interval between the epoch of the
minimum of the mean monthly values of the observed relative sunspot
numbers and that of the next maximum.

If we represent by
[Rm] the mean annual values of the observed relative sunspot numbers

during the years of maximum solar activity, by
[Am] the mean annual values of the areas of the whole sunspots during

the years of maximum solar activity, by
[Fm] the mean annual values of the areas of the prominences during the
years of maximum solar activity and by
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[fm ] the mean annual values of the areas of the faculae during the years
of maximum solar activity,

then the relationships giving the values of these quantities as functions

of the time of rise Tz and the supplementary terms Y are of the form :
[Ri] = C 4 26T, (To — TR)*+ bToY N= 17 to 19
[Am] = C+3bT, (T — Tr)*+ bT,Y N =12 to 19
[Fm] = C+ bTo(To — Tr)' 4+ 3bToYr N=15 to 19
[fm ] = C 4 bTo(To— Tr) + 3bT.Y: N=12 to 19

where AN ==uBuT6 , T, = 7.0

(1)

and the constants C and b assume the following values:

[Run] [Aw]  [Fa] [£:0]
c 66.4 1148 0 2070 2)
b 1 12 114 33

In the case of the relative sunspot numbers [R,,] and the sunspot
areas [An] the term Y is of the form

¥ =ﬁ exp(n—9), (3)

where n assumes for each decade of cycles the values

the value n = 0 corresponding to the sunspot cycles N = — 10, 0, 10, 20 etc.
In the case of the areas of the faculae and the prominences on the
other hand, the terms Y; and Yy are of the form:

2n

4 )]

T

¥ = sinl Yy = sin’ (N + 1) 3 (4)
i. e. periodic with periods correspondingly equal to 4 and 3 sunspot cycles.

Two additional indices of solar activity i.e. the maxima Ruax and
the minima Rmin of the mean monthly relative sunspot numbers observed
during the years of maximum solar activity can also be satisfactorily
represented as functions of the time of rise T'r, the exponential term Y
and another periodic term of the form

XR=4T;'sin(N—i2)—28’1, N=0to 19
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with the help of the relations:

Rumax = a* + 2T (To —Tr)’ 4 a¥ + 4T;,’sin(N—-i)2_“

Ruia = T - (15 + 1) (15 — Ta)' + 5 T2¥

N="1Tto 19
where

T, =bg=6.3 and a = 9.0.

Fig. A represents the values of Ruax, [Rm] and Rumin predicted for
the sunspot cycle N = 20 on the basis of the relations (1) and (5) for the
values of the time of rise T'r = 3.6 to 5.0 Fig. 8 represents the correspond-
ing values of [Am], [fm] and [Fm)].

It is worth mentioning that for the sunspot cycle N = 20 the term
Y in relations (1) assumes the values

NA=H0) Yr=10, Wi =20

and therefore the values of [Ru], [Am], [Fm] and [fm] depend only on the
time of rise.

Another interesting point is that the values of [f.] for the sunspot
cycles N = 12 to 19 are represented by a linear function of the time of
rise I'r while the three remaining relations of (1) are of the second degree.

II. The main part of the variation of the mean annual values of all
the above indices of solar activity within each sunspot cycle can be repre-
sented by the relation

12 = [Zx] cos’Eg%t [ — (0| 7 (6)
where
W=rir for the years preceding the sunspot maximum (ascending
branch)
Q, = 11 — T'x for the years following the sunspot maximum (descending
branch).
Parameter t assumes the value t = 0 for the year of maximum solar activ-
ity and the values t =1, 2, 3, ... for the first, second, third, ... year

preceding or following the year of maximum. In the case of the areas of
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the prominences a constant term Cr is added to the second part of rela-
tion (6), due to the fact that during the year of minimum solar activity
the mean annual values of the areas of the prominences do not vanish
but assume for the sunspot cycles N =15 to 19 a minimum value approx-
imatively equal to
Cri= 1810 . 10780 .
A study of the differences

G,(t) = [Z]° — [Z]° for the years preceding the sunspot maximum
(ascending branch)
G,(t) = [Z]° — [Z]¢ for the years following the sunspot maximum
(descending branch),
where [Z]° represents the mean annual values of the above indices given
by the observations and [Z]° the values of the same quantities computed
with the help of relation (6), shows that the above differences do not
assume random values but vary in a periodic way. We thus conclude
that the mean annual values of the indices of solar activity considered
here show, during the ascending as well as during the descending branch
of solar activity, periodic fluctuations the half-periods of which are found
to be equal to from 2 — 6 years.
In the case of the relative sunspot numbers and the sunspot areas
these fluctuations can be better studied, if we divide the sunspot cycles
in the following groups on the basis of the time of rise T :

Group (a) 30<Tr<35 vyears
Group (b) 3.6 <'Tr <5.0 years
Group (c) 5.0 < Txr years

The values of the functions G,(t), G,(t) for each of these groups
are then given by the following relations:

Group (a) 3.0<Tx<3.5 years, Cycles No. 8, 11, 18, 19

o I - o 15
G,(t) = K, Vsin - tsin %t —Lgin ¢t
(7a)

G,(t) = K,Vsin % t — L,sin % t



388

ITIPAKTIKA THZ AKAAHMIAZ AGHNQN

Group (b) 8.5 <Tx<5.0 years, Cycles No. 8,9, 10, 13, 15, 16, 17

G,(t) = K,Ysin%t—t—l—Llsin%t cosNn
(7b)
G,(t) = — K,Vsin % t— L,s18 % t
Group (c) 5.0 <Txg years Cycles No. 7, 12, 14
G,(t) = —K,sin >t
Gi(t) = —K,Sin%t for the relative sunspot numbers
o G (t)= —K,sin%t for the sunspot areas

In the case of the areas of the faculae and the prominences on the

contrary, the values of the differences G,,,(t) do not depend on the time
of rise but on the polarity of the sunspots i.e. they assume different val-
ues for the even and the odd cycles. We thus have

G; (t) = K,cosN —28£sin

Gy (

Even Cycles

w 5 2% . T
Z‘(t— 1) e — L,smNTsmé—t

t) = K,cosN ﬁsinit

4 2 (8)

GE (6) = —Kycos'N 2 in & (¢ —1) 41, [1 P ﬁ} sin 2 (t—1)

G, (t) = K,sin

Gi {t) =K, 1—2005(N—1)—28—n-] cos(N—l)gEsin—t

GF () = K,sin(N——l)%n—sinit

8 8
L2

3t

0Odd Cycles

T

8 3

4
5 (9)
G! (t) = —K,cos’(N —1) “Z sin —t
2 4 4
GF () = — Kgsin’(N—1)28—“sin%[—t
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Parameter t assumes again the value t=0 for the year of maximum
solar activity and the values t=1,2,3,... for the first, second, third,
. .. year preceding or following the year of maximum. As concerns K,,,
and I, ,, these coefficients assume specific numerical values in each case.

III. On the basis of relations (1) we find for the sunspot cycle N = 20

[Run] = 66.4 + 2T(T'o — Tw)*
[Am] = 1148 + 36T(T', — Tx)
[Fu] = 114T,(T, — Tx)

[fm | = 2070 + 387T,(T» — Tx)

(10)

where ‘
Mon=ub.T6 0 and. AEou=uT04.

Also from relations (6) - (10) we find for the sunspot cycle N =20
. s B0 R
[R] = [R ] cos 50, t 4G, (t)

G (t) = 2T, sin % t (11)

G (t)= — 2T, sin %f—t

[Al= [Anl cos’ 55—t + G, (1)

Gy (t)= 48T, sin - t (12)
G2 (t) = — 48T sin % t
s
[F] = Cr + [Fulcos’ go—t + Gy, (t)
G (t) = 8bysin % t (13)

G: (t) = bgsin ;}3 t



390 NPAKTIKA THZ AKAAHMIAZE AGOHNQN

[F] = [fu] cos® %2 t+ G, (t)
Gt ()= —3b; sin% (t—1) (14)

G ! (t)=—3b; sin%(t— 1) + by sin%(t—l).

Figs. 1 — 8 represent respectively the mean annual values of the
relative sunspot numbers [R] and of the areas of the whole sunspots [A],
prominences [F] and of faculae [f] computed from the above relations for
the successive years of sunspot cycle N = 20 for the values of the time
of rise T'r = 3.6 to 5.0 years. ‘T'he corresponding values are also tabulated
in Tables 1 —4. From Figs. b, 6 we see that two distinct maxima of the
values of [F] during the sunspot cycle N = 20 are to be expected.

Finally if we represent by R , Rhia the highest and lowest values
of the mean monthly relative sunspot numbers observed during the suc-
cessive years of sunspot cycle N = 20 we have the following relations:

Rlux = Rinaxc0s® ———t -+ G, ascending branch
2T'r

(15)
Rlin = Ruuin cos® ——t + g, ascending branch
2'T'r
Row = B cos' =———————t + G, descending branch
sai—Ty) . T & g -

Biitn = Ruuin o8’ t 4+ g, descending branch

ML P .
2(11—Tr)

where Rumax and Rmin are given by relations (5) and G,,; and g1,2 are pe-
riodic terms that, in the case of the sunspot cycle N = 20, are of the form:

G, = 25.2sin%t

t=1,2 8,4 (17)
g, = — 6.3sin%t
G, = — 18.9 sin %‘1- ¢

t=1,2 3,4. (18)
g, = — 6.6 sin —— t

6
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The values of Rlax , Rhin computed with the help of relations
(15) — (18) for the successive years of sunspot cycle N = 20 are tabulated
in Tables b and 6. The same values are also represented in Figs. 9—12.
As it is not possible to predict at present the exact month of each year
during which the values of Ri.x , Riin will occur, the values of
Riax , Ruin shown in Figs. 9 — 12 have been plotted for the middle of
the corresponding year.

The assistance of Mr. C. Poulakos in performing the computations
and plotting the figures of the present paper is gratefully acknowledged.
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‘O *Anadnuainog %. "I. Eavbdung maoovordlov v d¢ dve avaxoivoory
elme Ta &Efjg:

"Eyo ™y tuiy v dvaxowvaoon sig mv "Axadnuiov *Adnvdv to woolopara
TV gpevv@v pov émi tiig mbaviic moosiag TV dewxtdv Thg MAaxic doaoTnord-
TTOg %ot TOV moodvTa NAtaxov wixkov, Gotic Hoyroe xate pijva “Ioviiov Tod
1964 xal avauéveral va meoaiwdf xotd To frog 1975.

ITolv eloéddm eic 1O wVolov éua thg Avarowvmoems (ov, Eival Avoyxaiov
v wdpo plav pxodv elofynou.

‘Qc¢ yvwotdy, 1 fitox doaotnoudtyg, Mt magovotdler wiov megodindTnra
xata péoov Goov 1letd), yvworiy Um0 TO Jvopa «Evdexaetig MAtandg #vnhog»,
gudnhovton pg Sudgogo awvdueva, gx Tv 6molov Td ®vouwTeEo gival: al fAtaxal
xAideg, ol mugool, al diagdoov TUmOU MAaxal mooetoyal, al NAtaxal Exhdupelg
%ol 1 Aaumedtng OOoUEVOY  QaouaT@Y yoouudv ol nitaxod otéppatos. To
ovvohov t@v @avouévav tovtmv xodng xal tivav dhlov dsutepsvotong onuaciog
ouviotd Y NAoxiy doaotnotdtnta, 1) G6mola dadoauatiCer cmovdardtatov gdrov
elg ™V dopdopwowy g ExdoToTe QUOIXTlS ®ATAOTAOEWS TOU HecOoTAavnTIX0D dLo-
oTHIOTOG %ol ETvaL Guvdpo 1) TEOMTAQYXT] TNYT TV dapdowy dataguydv TéooV
g lovoogaioag Goov xal TV GrewTdTov GTHocQME®Y oTifddwv Tig Yis.

Eilvou edbvémrov mouévig t0 évdiagéoov mov magovaldlovy orjuegov ai fHAvo-
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ol avtan gevvar Syt pévov Sui Tolg doteovémovs, GAha wai Sk Tove padionie-
#TQoAGYOVS, TOVG HETEMOOADYOVS, TOVG YEm@uolnovg xoi O Ghovg Exelvovg mov
aoyolotvrar e v 8Esgevivnowy Tod Srootipatoc Sie TV ouyyedvov pécwv Eoeu-
Vg, TV doQupdomy xal Thv Exnviowuévav diactnuomiotwy.

’Ano al®vog xal whéov 1) Ao Soaotnotdtng Expodletar eig wiav addai-
oetov uhipaxa sioaydeloav &v ti) Emoriuy 10 1848 vmd tob Ieopavol Gotoové-
uwov Wolf. Eig v uédodov Wolf Aaufdverar om’ dyv 10 whrijdog t@v 6uddwv
v Hhaxdv xAidwv, xadwg nal 10 mhiidoc TdOV pepovouévov tolodtwy OV
gugaviCovrar éxdotote &ml tiig fhaxiig mgavelac. Ta orouxeia tavre xgod-
Covrar 8u° Goududv, of 6mwolol xakotvral «Syetinol *Aguduol» 7 «Aotduol Wolf».

Kata ta téhn 1ol 190v aidvog oi doteovépor émelfiimoay va Euwgodoovy
v Hhiaxty doaotnotdtnta 8 dAlmv uowdy peyeddv. Ottom amo tob 1878 maga-
™oolvTan xal meoadiogilovrar avellmds eic 10 *Aoctepoonomeiov Tod Greenwich
ta Eufadd t@v xAidwv xal Tdv mugodv, amo 8¢ tod 1914 petootvrol el T Ha-
%0V xévroov Eoevvav tiig Zvoiymg o 2uPado tdv mdong @iceme MAxdy mooeto-
1OV, Grno 2betiag 88 meplmov mogatnoolvrar Gvelhimde %ol wooadioolCovrar Vmd
dagoomv Gotegooromeimv tiig Edodang, tiic SoPietindis ‘Evdoewe, tiic *Aneouriic
ral Tig “larwviag ta BuBada xal i Adapmodtne t@v fdaxdv exhduypewv. Idvra o
otoiyeia Tadra, firol, dordpol Wolf, Bufadd xniidwy, mugodv xal NAtaxdv meosto-
x@v amoteholv Tovg Aeyowévovg delxtas Tl fAaxtic doaotmordtnrog, ué Tovg
omoiovg doyolovpeda elg v magodoav davaxolvooty. Avtixeipevov idiaitéoac
goevvng pag Y& dmotehéoouy ab flaxal Exhduypeig xal 7 Evracig Tig moaoivng
yoouung tob oréuuatog (ohdit).

Abyo tilg Eongetindig onuaciog, Gmmg elTOUEY TEONYOVUEVMS, TMOV TEQLOL-
#®V ToUTOV Qawvouévay tod filov, mollai mooomddelar xareBAvOncay Hmd Sa-
ooV EoevvNTdY ik TV eligeoty Eumeloudy oTATIOTLXGV oyéoemy, &mi i) Bdoet
v omolmv da fro Towg duvatov va meoPheqdfi téoov 7 Emoyn xatd TV 6molay
6 1jhog etoloxeTar elg 10 wéyiotov Tiig dieyéooewe Tov, Joov xai tO péyedog Tiig
dieyéooemg Tavtng. “H modty GEléhoyos otatiotiny oyéaic £069m moo eixocastiog
V70 tob ‘EAPetod *Actoovépov Waldmeier, xadmyntot tob ITohvteyveiov tijg
Zvoixns xoi Arevduvrod tob dxel Kévrgov “Hhaxdv "Egevvév. Al 1) oyéoig
Waldmeier, polovét magiotd ixavomomminde to péyxor tod 1944 dedopéva tdv
TOQATNONGEMY, G@ioTatal onpavixds TOV uetayevestéomv towovtmv. To 1957
el plav avaxoivooiv wov elg 10 *Actegooxomeiov tol Pulkovo, yevouévyy én’ ed-
rouole tiig uetafdoeds pov elg v LoPietinnv “Evoowy pet’ dAilov cuvadédgmy

*Anadnuaindv, dreotioiEa Gn 1 Paowrt) magduetoog 7 xadooifovoa T Tpog tob
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ueylotov il Hhaxis doaotnoidtnrog, #xgpoalouévng eic dordpods Wolf, elvar 6
7 3. /- AY \ \ ’ A ~ \ -~ . ) ~
%Q6vog Gvédov, dnhadn to yoovixov Sidotnua wod pecorafel petakd Tiig Emoyiic
o0 Ehayiotov xal Tod peyiotov TdV fhandv amiidwv, iHror petald tiic dmoyiig
\ € e/ c ’ 3 kel & N 2 ’ A ) \ - ’ 7
mov 6 1Aog evoloxetar év foeuiq xal &v mhjoer dieyégoer amd amdpeme xnAidwv.
Aetimwoa 88 cvvdua v yvouny bt 1) oyéols 1 ovvdéovsn v maoduetoov
’ \ \ / ~ £: ~ F A 53 3 ~ 3 ’ \ 3
TOUTNY ME TO péyloTov TV Nhaxdv xmhidov dev elvar aroBdg éxelvy mov Edwoe
0 Waldmeier, dnlady loyaouduxils woowpiis, GAha eivar oyxéoc dhyefowxy 20v

Baduod (ragafohuxyy).

Avo Ern Poaditegov 6 Pdoog dotgovéuog Vitinsky, otnolopevos &mi tdv
TOQLOATMV THiS Gvaxowwosms wov éxelvng, dietimmoe véav otatiotxdy pédodov
meoPléeng v Toumviaiov Tudv tdv dordudv Wolf ocuvaotice. Tod yodvov
avddov.

*AMha 1o Ghov meoBAnpa dev meguooiletal wévov eig TV Exqoaoy TOV GoL-
Yudv Wolf cuvagricer tob yodvov dvidov, st of Gorduol Wolf dg’ évog pev
elvan avdaigetov padnuatxov Emvémpa, g’ étéoov 8¢ Gvrutooswmevouy Eva
uévov éx TV dewtdv Tiig Hlwaxilc doastnoidtntog mod dvagéoetar gig T mhijdog
0V Nhaxdv xnAidov. A Tov Adyov adtov amd tod EFrovg 1959 1) moosoxi wog
goTQdpn %ol 7EOg ToVg dAlovs delxtac Tig Mhaxic doastnordTnrog, Sk TOvg
omotovg obdepia ovoTnuaTy oTatioT Foeuva Exel yiver AGy dvemaordy dedo-
uévav. ("Qg yvootdv, €v otatiotiov dEayduevov dud va waoéyy Eumotoovvny déov

\ ’ E) or < 3 ’ ~ 7
va otneiletar gig Goov 10 duvatov uéya mhijdog dedopévarv).

*Agob modrov ovvexeviodoauev gig 10 Noageiov *Egevvdv xai “Ymohoyi-

~ ~ 3 7 4 LY < x -~ gl P4 2 A -~
oudv tiig "Axadnuiag wdvra ta Omo OV wagatnoioewy dedopéva Emi tdV Sio-
@égmv dewxtdv Tiig fhaxils doactmotdtnrog, Hror Gha ta EEaydueva TV maow-
mevoewv tod "Actegooxomeiov ol Greenwich &xi tdv dufaddv tdv fAwaxdv
anAdav %ol mvoedv, Gl ta EEaydpeva TV magatnovcenv tod Kévroov fikaxidy
2 ~ ~ 2 2 8 ~ -] ~ ~ -~ \ \ e’ \ S \
goevviv Tiig Zvolyng éni v Eufaddv TV mooetoydv, xadhe xal Ghov TO GO
00 1740 péyor onpegov ocvyxevipmdey VAxov i tdv agududy Wolf, &nedddn-

-] x - ’ 3 \ c ~ ~ S k] 35 ~ 9. ~ ’
uev gig ™V avalimmov odyl amA@dv otatiot®dv GALY dxQBdv  avaivtir@dv oyé-
GEOV TOQLOTWOMV TAVTA To dedouéva TV TaouTNONoEmY GUVaETHGEL TOU %0GVvoUu
avédov.

Ta moolopara tdv dgeuvdy pag tovtmv dvexowddmoay otadiaxde elg Tog
*Axadnpiog *AdInvav xat IHaowslwv xal édnposietdneay mhéov éxtevac elc eldxa
meoLoduxa drapbomy ywodmv tiic Evodang. Al &v Adyw Fosvvar, mov &Eetedéodn-
oav £ ohoxijoov el 10 Ioagelov "Egewvdv xal “Ymohoyioudv tijg “Axadnuiog,

moodInoav onuavixds v Aoy Tob meofMinatos TG mooyvioeme Tob SAov
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Qowouévoy Tiig MAtaxtig doaotnoidtnrog, didtt dmedeiydn 6t of nvgudTegol delutan
adtilg dvvavrar va wapastaddow dvalvtxds cvvagriesr uidg xal pévig maoa-
uéteov, tol yeévov Gvédov g’ Evog xal Tvov G’ Eté0ov GUUTANQOUATIXGOV TE-
ood@v Gowv &x TV meotéomv xadoorlopévary.

"Abda S va gddoopey elg v tehiv Moy tod onpavrixod tovtov mo-
BMinarog déov va yvwoilopev éx tdv mootéowv Tag Tinds Tiig Paoindis mooané-
t00v, &v dAhoig Adyolg éov va yvwoilouey d° Eva xactov pellovrxdv fHAoxov
wonhov wolog elvar 6 dvtiotorgog yoévog avédov. Tolito Guwg d&v xatéotn duva-
tov va gmrevxdi péyor ovipegov. Katémv tdv dvortéom, &O¢ sivow edvémrov, 1)
TEOGOYN TOV GCTEOVOU®V £6TRdPN TOOS TNV WVeTNOUHdN Tadtny TaedueTooy, TOV
%06vov Gvédov. Tov Mdotiov tob toéyovrog ¥rovg 6 “Ayyhog yeoguondg King -
Helle otnoiléuevog émi €vog gaivouévov gravolnmrixétnrog t@V TV Tod Y06-
vou avédov Gva émra (7) Mhwonods wdnhovg, vmeotiioiEe dud pdg dnposievoeds
TOV &ig TO yvowotov ayyhuov meoioduxov Nature Gt 6 yodvog avédov xatd TOv
wadévra fhwoxov wixdhov Séov va elvar 3, 4 Etn xal ovvemdc TO péyloTov THC
NAaxiic Soaotnodtnrog déov va AdPy ydoeav tov “Lavovdoiov tob 1968. Tiv
-7 (74 / 3 ’ A\ ) 4 \ ~ 7/ ’ »
dmopwv Guwg TavTNV Nvayrdodny va avrixgovow dia midg dmuootevoeds pov gig
10 adT0 meQLodwov nat TOv woeelddvra wijva “Tovviov. Ilodymott 7 Ewavoln-
ATROTNG TOV TWDV ToD x6vou Gvédov avi Emtd fdtaxovs xvxdovs, (g VweoTH-
okev 6 King - Helle, moagatnoeitoaw pévov &av Angpdotv 0w’ Sy ai amd tov
1880 »ai évreldev magartnenoeis, ratactoégetal O0F dav Angddowy b’ Syw xoi
al mooyevéotegul mogarnonosls. “Eav dewofowuev Ghov 1o péyor ovuegov cuy-

\ c A ~ / \ 2 74 < ) \ e \
%eVToWUEV VAoV TV magatnonoewy xal AdPouey ovyyodvog v’ SYv TOv Vo
10U “Augoixavod dotooguoxod Hall diatvrwdévra Népov tiig dvriotoopic Tiig

7 ~ c ~ 7 S \ ’ 1) / ’ S /’
moldtnrog T@V Nhton®v xmAdwv amo xixhov eig wxdov, Téte Avevolonouev
capide do megrodindtnrog, &x @V 6molwv 1) uev pia Eyxel meotodov dxtd (8) fHAva-
w@v wOxhov, 1 0¢ dAn 8éna (10). Elvar d¢ aEioonueiotov 6t al wegrodindTnreg

T b ~ ’ S, X ’ S v a3 \ \ 3 A A
avTor &V TaeaTNEOUVTAL UOVOV Elg TOV Y00vov avédov, dalka xal elg TO yoovIXOV
dudotnuo t0 necorafoiv petaty tdv peylotwv Tiig fHhaxic doactmoidtnrog eig

/ ~ ) ~ ’ A S L \ 3 \ \
wOnhovg tiig avtilc mohwdtmrog, dmAadn elg wUxhouvg ue dotiov xal meEQLTTOV
dorduov eic v dotdunoww Kdowyxtov. AAAd xal ue 10 véov tolito Emimedovetov
otouyeiov mov NAdev elg g Tov magehddvra *Tovviov, xal mdlwv d&v duvdueda

\ A . ~ \ ’ 5. ’ /’ \ b ~ £ 7
V0O, poodLoptomuey EmuxolBdg TOV xodvov avédov, OwotL TO €Vgog TOV &V Ady®
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meolodov. Oltw, 6 yodvoc avédov EEanolovdel va eivar 6 uéyag dyvwoetog Tod

moofMuarog. To pudévov to 6motov duvdusda va elmopey &ni i) fdost Tiig w00
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@dtov Ttavtng £oevvng pag eivon 3t TO mooosyts wéywstov Tiig Nhoxdic oo
ommotétnrog Ogv moémer vo avapévetor wed tod Touviov Tol 1968.

‘H darelig yv@ous tilg droifols tutig tod yedvov avédov wdg fvdyxroaoce v
MdBwpey v Sy elc tovg vmoloywonovs pnag Sk tov xadogioudv  Tig mooslag
TV drapowv dewxtdv  Tiig fihaxrils doastnodtntog xatd TOV wagdvra TAaxrdv
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reyévov &vtog Tod dtaotijuatog 3, 6 Eng D Erdv.

Otro didetar onuegov, dud modTY @oody, mEoPAeis TV ®voLWTEQWY (ot~
VOUEVOV TGV GUVIGTOVTOV THV TAaxnv doactnowdtnra S Ao to uéyor Tod 1975
gt pg mdavémrag 70°/, Sk tag fhwaxdg mooetoyds, 82°/, S to BuPadd TdvV
wAdwv #al wueodv xal 8D °/, i tovg dorduovg Wolf.

Al mgooeyels magatnoroels xal Wig ai Tob ¥rovg 1968 Yo wéc deltovv
uéyor wotov Baduod al meofrépelg nog avtor eivar mituyeic.

k3 i (<4 c /’ ’ - /’ \ ~ -] ~
Eilvar yvootov, 6t 1 @uolg ovyvdxug Gogoxetal v wac amatd.
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Fig. A. Predicted values of : 1) the maximum Rmax of the mean monthly relative

sunspot numbers, 2) the mean annual relative sunspot number [Rm] and 3) the

minimum Rmin of the mean monthly relative sunspot numbers, for the expected

year of sunspot maximum (1968 or 1969), corresponding to the values of the time
of rise 3.6 <Tr<5.0.
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Fig. B. Predicted values of : 1) the mean annual areas of the prominences [Fm],
2) the mean annual areas of the faculae [fm] and 3) the mean annual areas of the
whole sunspots [Am] for the expected year of sunspot maximum (1968 or 1969),
corresponding to the values of the time of rise 3.6 < Tr<§5.0. From this figure
we see that the maxima [fm] of the mean anuual areas of the faculae are a linear

function of the corresponding time of rise.
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