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Solar and Heliospheric Observatory/Michaelson Doppler Imager
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1996 – 2011

Launched Dec. 02, 1995 and it was a joint mission between ESA and NASA.
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SoHO/MDI observations
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June 03, 1999 11:11:33

white-light magnetogram
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SoHO-Debrecen Data (SDD)
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SoHO-Debrecen Data (SDD)
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1999
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SoHO-Debrecen Data (SDD)
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June 03, 1999. 11:11:33
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SoHO-Debrecen Data (SDD)
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8558 NOAA, June 03, 1999 11:11:33

By using the magnetic field data one can
distinguish between the leading and
following sunspots.

There are 35 sunspots in this group.
Altogether there are 432 data for only this
sunspot group at that time.
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Requirements for the data
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▶ Sunspot groups which growth at least 4 days
▶ and they show decay pattern at least 2 days
▶ equlibrium area = maximum area
▶ area = umbral area
▶ should be two opposite polarities at the maximum area of sunspot

groups ⇒ clear growth phase of the groups
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Growth and decay
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Growth rates
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Analitical growth rate
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Requirements for the sample groups
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▶ groups with maximum area are at least 40 % higher than their area at the time of the first
and last observations

▶ lifetime of the groups is at least 8 days
▶ the time-span of their decay is at least 4 days⇒ clear area maximum
▶ equlibrium area = maximum area
▶ area = umbral area
▶ should be two opposite polarities at the maximum area of sunspot groups

Real and checked decay and its investigation. The number of the sample is 267.
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Decay rates of sunspot groups and their parts
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vu =
cuf65 − cum

tf65 − tm

or we can use the average value of the daily variations of umbral area
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Decay rate – umbral area

Judit Muraközy Sunspot Decay on a Large Statistical Sample 14/21

sunspot group – leading part – following part
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Decay rate – area (average daily variation)
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sunspot group – leading part – following part

-40

-30

-20

-10

 0

 0  50  100  150  200  250  300  350

n=267

d
c
u
g
 
[
m
s
h
/
d
a
y
]

cug [msh]

dg=-0.101 1/day

-25

-20

-15

-10

-5

 0

 0  50  100  150  200  250

d
c
u
l
 
[
m
s
h
/
d
a
y
]

cul [msh]

dl=-0.079 1/day

-25

-20

-15

-10

-5

 0

0 50 100 150 200 250

d
c
u
f
 
[
m
s
h
/
d
a
y
]

cuf [msh]

df=-0.093 1/day



Used data base
Life of sunspot groups

Sunspot’s growth
Decay

Decay rate – number of groups
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sunspot group – leading part – following part
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Solar hemispheric decay rates
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sunspot group – leading part – following part
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Cycle dependence
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Cycle dependence can not be pointed out obviously. This needs more analizes.
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Some papers about sunspot decay...
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▶ Petrovay et al. 1997, Sol.Phys.: Based on two years (1977-1978) data, but only for those
sunspots that larger than 10 MSH. There is linear relationship between the decay rate and
the diameter of the sunspot. The sunspot decay is governed by the turbulent diffusion.

▶ Norton et al. 2017, ApJ : studied 10 sunspot groups by using observations of SDO/HMI.
They focused mainly on the growth, but studied the decay as well, however there are less
data for the decay.
Area dependence of the growth: larger groups emerged faster than smaller ones.
The decay rate is half of the growth rate.
The growth rate of the leading part is higher than the following part. ⇒ these results are
as ours, but this study can investigate only 10 sunspot groups

▶ there is no leading-following separation, or the number of the sample is too low to study
cycle dependencies
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Summary
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▶ The growth rate is higher than the decay rate
▶ The decay rate of the following part is higher than the leading one
▶ N-S asymmetry can not be pointed out clearly during the decay
▶ Cycle dependence can not be pointed out clearly as well.
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Thank you for your attention!

This work is funded by the NKFIH OTKA FK2018 project under the contract number 129137.


