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A sketch of the formation of sunspots and the 22-vears sunspot cycle
due to the differential rotion of plasma in the photosphere
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measurements
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1956 14.32 0.08 248 0.54 425
1957 14.44 0.05 3.20 0.38 523
1958 14.35 0.04 2.60 0.30 649
1959 14.28 0.05 2.06 047 534
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1985 14.29 0.12 287 3.06 81
1986 14.42 0.13 4.24 1.27 53
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3 Circular and Elliptical Hough Transforms
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Solar Differential Rotation Derived From Sunspot Observations (Maspul
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#include <iostream>

#include <cmath>

using namespace std;

struct sunspot

double y, z;

int month, day;

double date;

double xsoho, ysoho, zsoho;

double xsoho2, ysoho?2, zsoho?2;

double Lambdasoho;

double xsun, ysun, zsun;

double thetasun, phisun;



http://articles.adsabs.harvard.edu/cgi-bin/nph-iarticle_query?1990SoPh..126...89A&defaultprint=YES&filetype=.pdf
https://sohowww.nascom.nasa.gov/sunspots/
https://sohowww.nascom.nasa.gov/about/docs/SOHO_Fact_Sheet.pdf
https://sohowww.nascom.nasa.gov/about/docs/SOHO_Fact_Sheet.pdf
http://www.ss.ncu.edu.tw/~SpaceEdu/database/IntroSpace_notes_exam/SpaceSolarPhys.html
https://web.fg.tp.edu.tw/~earth/learn/tasastro/main.htm
https://ejournal.stpi.narl.org.tw/sd/download?source=9510/9510-09.pdf&vlId=0320DB38-557B-4FC8-ABC7-8AA46177E37F&nd=0&ds=0

int year;

double Rsun;

bs

int main()

while(true)

double num;

double sumphi = 0;

double sumtheta = 0;

double rsun = 440;

double Rsun = 695700000;

sunspot s[100];
cin >> num;

for(int 1 = 0; 1 < num; ++i)

cin > s[i].y > s[il.z >> s[i].year >> s[i].month >>s[i].day;

s[1]. xsoho=(Rsun/rsun)*sqrt(pow(rsun, 2)-pow(s[i].y, 2)-pow(s[i]. z, 2) );
s[i].ysoho = ( Rsun/rsun )* s[i].y;

s[i].zsoho = ( Rsun/rsun )* s[i].z;

if(s[i].month > 3)




if(s[i].month == 9 or s[i].month == 11)

{

s[i].date = ((s[i].month-2)*30 + 28 + s[i].day + s[i].month/2 + 1) -
80;

else

s[i].date = ((s[i].month-2)*30 + 28 + s[i].day + s[i].month/2) - 80;

J
else if(s[i].month == 3 && s[i].day >= 21)
{
sli].date = s[i].day - 21;
J
else if(s[i].month > 2)
{
if(s[i]. year % 4 == 0)
{

s[i].date = 345 + s[i].day;

else

s[i].date = 344 + s[i].day;

else




s[i].date = 365-(80 - ((s[i].month-1)*30 + s[i].day + s[i].month/2));

s[1]. Lambdasoho = (360.0/365. 2563)*s[1]. date;

s[1]. xsoho2=

cos(((76. 23-s[1]. Lambdasoho)/180. 0)*¥M_PI)*s[i]. xsoho -sin(((76. 23-
s[1i]. Lambdasoho)/180. 0)*M_PI)*s[1i]. ysoho;

s[1]. ysoho2=

sin(((76. 23-s[1]. Lambdasoho)/180. 0)*M_PI)*s[1i]. xsoho +cos(((76. 23-
s[1i]. Lambdasoho)/180. 0)*M_PI)*s[1i]. ysoho;

s[i]. zsoho2 = s[i]. zsoho;

s[i].xsun = s[1i]. xsoho2;

s[i].ysun = cos((7.24/180. 0)*M_PI)*s[1i]. ysoho2 -
sin((7.24/180. 0)*M_PI)*s[1i]. zsoho2;

s[i].zsun = sin((7.24/180. 0)*M_PI)*s[1i]. ysoho2 +
cos((7.24/180. 0)*%M_PI)*s[1i]. zsoho2;

s[1].Rsun = sqrt(pow(s[i]. xsun, 2)+pow(s[i]. ysun, 2)+pow(s[1i].zsun, 2));

s[1]. thetasun = (acos(s[i].zsun/s[1i].Rsun)/M_PI)*180.0;

s[i].phisun = (atan2(s[i].ysun, s[i].xsun)/M_PI)*180.0;

if(s[i].phisun < 0)

{




s[i].phisun = 360.0 + s[i].phisun;

cout << endl;

for(int i = 0; 1 < num; ++i)

sumtheta = sumtheta + s[i]. thetasun;

cout << s[i].Rsun << endl;

cout << endl;

for(int 1 = 0; 1 < num-1; ++i)

if(s[i+1]. phisun < s[i].phisun)

s[i].phisun = s[i].phisun - 360.0;

sumphi = sumphi + (s[i+1].phisun - s[i].phisun);

cout. precision(10);

cout << 90.0 - sumtheta/num << " " << 360. 0/(sumphi/(num-1)) << " " <<




sumphi/(num-1) << endl;




