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dbstl*act.-Observations of 
occurrence of  spot^ in iliflelo~it 
lollgitudes 30" ancl 60" on citllul 
llved ones show a diiniiiutloil in 

sunapots made nZI Rodi~~knnal  during the yews 1909 t o  1929 have been util~zed to study the 
lougltudes over iEio ~ u t i  It 1s found that there is a zone of apparent inhb~t ron  between 
~ i d a  of tho cential ueridit~n Spots of short duration tend to avo~d the zones, mhile tho long- 

. area8 wliou prrssilig throng11 them 

Althouglz observat~ons of sunspots aL I<ot~ail~anal began in the year 1903, a new system of reglstenng the 
observations was iiltrotluced in 19011, giving the scrial number of each sunspot, or group of spots as the case 
may be, its heliogiayhic lllCitucle and longitude, tlzo clateg from and to ~ ~ l i i c h  it was visible on the sun ancl the 
longitude, cdst 01 west of t h ~ )  gun's contrrll rnaridlun, wllerc lt was when first obseived At the end of 1929 
there was a rndss of mlklcrial accurnulatecl rln~ing 21 yeala and available 111 a convenient form The nature 
of the distrlbntion of sunspots 1x1 latitndc wna wcll-known, but no examination of their distl.ibution m 
longitucle had been rnadr by anyoizc:. A.lLhough, under ordinary circumstances, no peculiarity could he 
expected to exist in such tiistr~bution, as spols hava an equal chance to occur m all longitudes on a rotating 
globe llke the sun, it appeared dcslrablo that the r n i ~ t t e ~ ~  should bo placed beyond doubt by ventur~ng an 
actual investigation. rlccordingly tllc Kotlall~a~naZ clata were made use of for the purpose ancl. the results 
are set forth in t h i ~  papcr. 

D~slrt,ljldGli)n of I-day &pots, 

2. The investigation began first wit11 spoka of tlie sllortest ciuratioil, namely those which were seen on 
slngle days only and ilisaplacarecl boioro t11o 11cx.l day's observation. The second and thircl columns the 
Kodaikanal spot reglater are heailccl " TJatitnde N." and " Latitude S " and the last column " 1,ongitnde from 
Central Mericliaiz who11 First Seen " 'Pilo pos~tions of 1-clay spots as defined by the regrster were plotted on 
squared paper in tlieir propar longitntlcs niatl, latitudes east mcl west of a central vertical llne repre- 
senting the central nnorldiaiz anil no13tl~ sizcl. solntlz of a ceiztral horizontal line representing the equator, of the 
sunb There werc 857 slmta oE tlna claw. As tho plotting progrossod, a remarkable ancl hithertounsuspected 
feature began to manifoat itself on . t h ~  cbavt, Ths spots showed a distlnct tendelicy to fall in three separate 
regions ancl teiiiled to avortl two 1ongituclinaZ xonos, one on either side of and some cllstance away from 
the central meridian The clzart finally slzowed three concentrations of spot positions, one at the 
midale of the disc and one at either end, wit11 an attenuation in  the region between 30' and 50' of longitude 
east and west of t h ~  central mer~lhan. The  number of spots falling inside each zone of 5' of longitude 
were then totalled and a cuibve drawn to ropreseiit the arrangement of theae totals in the different zones. 
It was found that tlzc curve roso ta a maximum in the reglon of the central merldxan, fell off from 30' 
reaching a m~nimnrn m the sono 35' to 40' in the castern hemisphere and 40' to 45' in the western hemi- 
sphere, and then rose to a secondary maximum near 60' and fell off wain. 

3 At the suggestion of Dr Royds, tho Director, the data pubhshed i n  the " Greenwich Photoheliographic 
Results " were also exazninecl for a similur effect for all the past years as far back as the data wouId carry us. 
There was material ava~lable for 39 years from 1874 to 1912 and there were 1,767 spots seen only on one day. 
The data regarding the ~lpots are arranged m the form of " Ledgers ", which glve information regara~ng each 



mhndual group for each day of  observahon, the labtudee and lonmtndes being Bven to a tenth of a degree 
From the ledgers ihe positions of 1-day spote were plotted in the same way ae TVW done for the Kodaikanal 
data, ma a curve drawn to represent the totala in each zone of 5' as before The same phenomenon, a8 was 
revealed by the Rodadzanal material, w d  seen in tha caae also There was, however, a sllght d~fference in 
that the two zones of minimum concentrat~on were looated about 5' newel the central merid~an All the 
same, there ma no longer any doubt as to the reallby of the exlgtence of the two zones of inhibitton and t h e e  
d~ehnct regions of achvlty on the aolar surfaoe As far as 1 day spots are concerned the central region on 
the solar d ~ a c  appears to  be the moat achve and the two reglone on elther slde, beyond the gaps of inhibit~on, 
comparative1 y weaker 

4 The numbers east and west of the oentral menhan are cornbzned and means derived The upper 
carve in dlagram 1 show# the mesas so derived for the Greenwich datd and the lowel curve ehowg the same 
for Kodaikanal The broken hnes are the smoothed curves for the two claeses of data They show to better 
advantage the enatence of the zonerr of compara~vely ~maller achvity between 30' and 50' of lonmiude In 
both the eastern and vestern hemspheres 

5 The interestine( reeulta obtained in the case of 1-day spots naturally led to  the question whether 
m e  'load of &biUon could 8lao be observed in the case of spota of greater duration The case of 2 
s$08fWm bherefor$)8be~ up of greater and greater durabon natnrally made the problem leas add 1 6 ~ ~  
@&&e, sn& &dm 8ata fumlshed by the Bodaskanal remster, only the f i ~ t  appearances of each clam of 
w?b&.d%&&a&ii be the @ante b c  la dally examned for apo t~ ,  any new gpots observed on& pdh$i l s~  
aaff &&YO lnbD being some time betwsen that day's and the pre~loas day's obaervat~ons Of ~o~ITW 

&aem on tbe wi limb 08 the son mag all, or most of liltern, aome round from the bth@ 
n& b p ,  dl ofher o pots h u a b  have hp5 their or~grn somewhere near and t o  the of  

t'~%loh they vew fim t notiaed An examlnat~on {f these lonetudes, theref ore, ah 
$4tgiG pjacqs of o $ ~ m  of t b ~  gppte On piottlni );he fir~t appearanow (I e , the 1 

W i  
&y epote, 38Q 51 nbmBer, the same bay ss the i-daY spote were treated, it 

m b ~ r  of M appmr&p* v t ~  a m e mned of Trhibl~ioh revealed 'try the 1-EZ&y SPO&~ 
O Q D C B R ~ ~ O ~  ~ W W B B  hB 



Otlier Classes of Sgots 

6. The same examination was extended to spots of greater duration, but it appeared unnecessary to plot 
the first appearances in their actual posltlolls in latitude and longitude, as in the previous cases 80 columns 
were opened representing each 5' zone of longitude and the first appearances of each class from 3-day spots 
$0 &day spots were separately entered in the respective zones in which they fell according to the longi- 
tnde given by the reglster The total numbers of each class of spots were, 270,240, 187, 159, 148 and 124 
respect,lvelg. The number of each class 1x1 individual zones were then totalled up The distribution 
of each class 1s represented by a curve in hagram 2, along with the curves for I-day and 2-day spots. 

9iac)zam 2. 



The plcture presented by the o w e d  1s very interatwg E$cepkw in the owe of 1 day BpotH the oentrd M n  
cenhbon oocnpleg a sabordmate poaltlon and the two lateral aoncentr~~hons become the  shower while 
the peak on the east 1s more or lgse permanent in poslhon that on the west $luf& more and mPre 
aocorhng to the dnration of the spot go much 8o thst the western peak m the curve of 4 day $pots 18 
over the rwon of inbblt~on m the west s;ad the weatem peak in the curve of 8 day spots lies OW 
i d u b  t on mne m the eaat T h i ~  no doubt rmhhtes agunat the idea of two permanent aone8 of oamp&b&ve 
mactimty on the eolsr amface but we have to remember that these apota represented by the peaks m the 
west are those of vhich we had two three f ou r  five eto obser~ations ac ording b thn da88 to whloh t b @ ~  
belonged and that the laat observabons of them were near the west limb of the sun Hence we w n o t  
whether they &e out at the hmb or d~aappear from mew on the lnvieible hemisphere They mnst the~dofe 
be considered 8s epob having a d d o n  longer than two days t hee  days or four daye etc aa the case be 
The peake have therefore to be regarded a0 spmoas to Borne extent 88 t he  number of real 2 day 3 4 488 
etc epob maat be much emaller there But m epite of the emephonal behaviour of the 4 day ma 8 b y  fip~u 

the tod~laa  well ae the m e w  of all the colamns nnrmstabbly record a fall m the regiona where the two WBFJ 

are expected to be as can be seen from the  cur 0 at the bottom of diagram 2 The means for eaat end ~ d t  
for 2 clay spoh and for the average of all the claEl8ea up to the 8 day ones are ahown by the two onrvw 
d.mgm 3 The t r o ~ b  in the two carves at the seat of the zones 1s quite evident 

B b~ wbetbm and, lf eo m w b t  war these &ones aff ecti the long kved sgote whw 
over to the west la &NF tramit aoross the sun s &gc Of caaraa, the d~ 

leb**'h&X$f&@~~~ * @ er hw@k f N q W 8 ;  s;p, 
1 their nw undergo any Obanga T T ~  

Q P ~  ~3 *S d-~n Plab thwbeen @YB, 
m e t i  @Q 8 ~ y e ~ v e ' a t r ~ g  wherever they b p p ~  tWb@ 



at tlze time of observatioi~ The trouble in redncii~g their areas to any fixed standard positions 1s enormous. 
The sxmplest case and at the same tinze one that would offer a crucial test appeared to be that of 13- or 
14-clay spots wlzich stai8t from tlie eastern eizd of t11e dlsc and travel to the western end, passing through 
both the zones of inhibition on their way Weie too tliere were Some difficulties For instance, the succes- 
awe observations of two l:I-day spot groups Nos 95.1 and 987, as given in the Greenwich Yhotohelio- 
grs l-~hic Results, me1 e at longitudes - 75' 6, - (is0 5 ,  - 5'3' 9, - 36' 4, - 22' 1, - 8' 6, + 4' 0, + 12' 7, + 26O.1, 
+43' 8, + 32' 7, + 70' 8, + 7!I0.G, aud - 80' 1, - 65' 0, - 37" 2, - 25' 2, - 12O 2,  + lo 3, + 10' 4, + 29' 49 
+ 40' 5, + 54O 3, + 68' 7, + 80' 4, r.espectivuly, east being ~ecliontacl rzegatlve a:lcl west positive I t  is evident 
that the coinparlson of the areas of a 1al1se ilnrnber of: spots observecl at such varied longitudes canizot be 
ulld~rhlren before they arc tict~rrnmec~ for all g r o u p  for some stated longitudes The Eollowmg method T V ~ S  

adopted for tlus purpose 011 a large sht3et of squarerl paper every 5' of longitnde was malked along the 
abscissa up to SO0 on eithcr slde ol: a central vey.tical line representlng the central merlillan of the sun, 
the orclillates being made to represent t11.c areas of spots From the Greenwich Pliotoheliographlc Results the 
areas for each 13- or 14-day spot-group at tlie la~gl tudes  of observation were taken ancl plotted on 
the squared paper aiicl tlie ~ozn t s  were ~oinetl by stlai~irht linc~s From the curves so obtained the values of 
the areas at SO0, 7s0, T o 0 ,  65', etc., on bhc east arkcl west up to tho central merlclidn were lead off and entered 
In tabu1t.r form 113. this way wer@ ro~t~xcrcl 811 tho 13- all4 14-cldy Spots given in the Greenwich 
Photoheliograplnc Results Tor tlie years 1874 to 1885, excep tiug a vel y few wla~cli displayed most extravagant 
changes or wlzose areas corllil not be confinec1 within the llrnits of t l ~ e  squared paper. Theye were 113 spot- 
groups stadlecl. in this wajT, I t  ia true Lhat, dLrict1~ co~~sidtered, t h e  81€?8S SO clrrived for the adopted stanclarcl 
longlttlcles are not q~uCc acclzr'ito, for d~ir ing Llh\ ~ntorval between any two observations the areas might ]lave 
ulldergone irregular clzsngea, wlieraaa the x~~~tXiod of: recluction adopted asszzmes that the change during the 
interval has been uniform Tt is bclievod, how~vor,  that the error due to this assumption will not be large. 
It may be mcntionec3. illat tlac darrio a s s~m~~Lion  axas been made in order to fill wider gaps in the Greenwich 
Phot,ohelio l3esults, when t h c ~ a  wcro no photographs availablc for certain clays The data obtained by the 
method cZescrxbecl above give Lho areas of flpst-grou]?a for every 5' of longitude from 80' east to SO0 west 
Uurve 1 in diagrnrn 4 reprefilonts Llio mem of tlzo sreas of  113 groups, and I (a) by the side of it the mean 
of east alzcl west combined Althougl~ tlze curve slzows a gmeral deterioratioiz in areas, as groups transit the 
sun's clisc, there are gorcel)tiblc clcnts In LC on oithor aide of the central meridlan at the stages where the 
zones of inhibitloiz are sitnate(l. In. tlio course of: plotttng and tabu1:ttion it was notic~dl that the majority 9f 

spot-groups uniler7ivccnt Inany lrir~tla of vicraaitudes dnrlng Llloir life on the visible clisc, such as blazlng up 111 

area, acquiring or dropping out companions, splxtt~izg up ixiCo smallelm spots or ~oiniiig with others to f oim a 
compact one The areas tvcro reclucccl rogardlcs~ of theso cliangcs, so that if the influence of the zoiies could 
be detected even uiltlcr tlzo most nclve~*so co~ldzt~ions, tho existence oE the zones coulcl be estahllshed beyond 
any doubt Durinq the final stages of redaction, all spots whlcb twre descrtbecl as " Regular "ln the G-leen- 
wlclz ledger and whlcli clid not ex11ll)it; any l~ronoancctl changes were noted. There were 33 spot-groups so 
rnarkecl, ancl these were $o.tallecl ancl n,verfigccl ~~eparatcly This is repyeselated by curve TI in diagram 4 
Curve I1 (a)  by lts side shows i b e  ineati foY easi and west It i n  clearly aeon that when the changes due to 

extraneous ce;uses are removed, the influence of the zoilcs is soon to better advantage, but even in tlze cases 
described a$ " Regular " the conclitiol~s mera not id~lal There are incleecl very few spots which are qnxescent 
slncl show absolutely no  changes, If wc were to confine ourselves to such laeally quiescent groups only, the 
material for discussion wlll be very meixgre, but it is lxkely that an assemblage of data given by a, large 
number of sucli groups woulcf, bring ouL %he ex~stence of the two zones most clearly, as can be seen from 
curve I11 In diagram 4 It is tlze curve of the area of a slngle spot-group, No 765, which IS described 
in the Greeawich ledger as " A  Regular Spot with a Small Companion " AS all changes seen during the 
life-history of every group are briefly noted at the head of the table pertaining to each, the absence of any 
mention of changes shows that the group aelected was a quieaoent one which simply transited the aunk disc, 
mdergolng only the general deterioration whtch, aa already noticecl, affects all spots This group may there- 
fore be takeiz as free from outside infl-uences and may be expected to behave In an almost ideal fashion when 



p ~ n g  throkh the zones of inhibtt~on and that la what it ha done as its curve and the mean curve I* ((I) 
clearly Elbow 

9layawt 4 

t There are t w o  mheB on the 0unk duo between 30 and 50 of solar longitude east and arb *M@h 
tiitemme appilrent 3nhibibty ~nflnence on snnapots 

k The ehorbibed spots tend to avoid the fxvo zones and the area of long lived ones tire r ~ d n ~ e d  to Wb.8 
ex&h% a l e  potssilig Woagh them. 

9 Un the we of  gpst-@ohpa wsmg the sun a due from end to  end a general deterioration in W M  b 
mri$ced ?!&'reqtues explmt on 

4 1% itl b~nfficsnt that the two sonee of Jnhiblbon occupy a permanent glace mth resped to  th9 W II 
W %has p d m  on the mn is, as ia obvious relatlve to the esrtb The ongin and t h e  @h3rli&, * Of %a ~Onw have mt~l~allg. to be exphned with due regard to t h i ~  fact 
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