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History

Apparent references to sunspots were made by Chinese astronomers in 28 BC (Hanshu, 27), who probably could see the largest spot groups when the sun's glare was filtered by wind-borne dust from the various central Asian deserts.

They were first observed telescopically in late 1610 by Frisian astronomers Johannes and David Fabricius, who published a description in June 1611.

A large sunspot was also seen in the time of Charlemagne, though the observation was misinterpreted until Galileo gave the correct explanation in 1612.

Rudolf Wolf studied the historical record in an attempt to establish a database on cyclic variations of the past. He established a cycle database to only 1700.

The cyclic variation of the number of sunspots was first observed by Heinrich Schwabe between 1826 and 1843 and led Rudolf Wolf to make systematic observations starting in 1848.
Heinrich Schwabe in 1843 reported a periodic change in the number of sunspots.

Sunspot research was dormant for much of the 17th and early 18th centuries.

Theory
Sunspots occur where the sun's magnetic field loops up out of the solar surface and cool it slightly, making that section less bright. These disturbances in the sun's magnetic field make the sunspot about 2700°F (1500°C) cooler than the surrounding area.
Thought generally the sunspot and other activities all are attributed to the heat convection and various parts auto-rotation rate are different. May conceive on the sun the original existence north and south two magnetic poles, meridional magnetic field the line becomes which inside the troposphere. The solar material different spot (this is called differential motion revolving) by the different rotational speed movement.

The equator nearby rotation quick nearness and the area transfer slowly. Therefore “the freeze” can elongate gradually in the solar material magnetic line of force and surround the sun, has the zonal ingredient.

After twines many times the zonal ingredient is increasingly strong. The magnetic field strength and the magnetic line of force density is proportional, after twines many times in the solar material magnetic field turns moreover the intensity zonal greatly is basically the increase. 

Between the magnetic line of force has the repulsion mutually, when magnetic field enhancement the repulsion is increasingly strong. Since magnetic field “freeze” inside solar material, the magnetic line of force repulsion gives the sun the material to add on one kind of expansion pressure, Usually is called the magnetic potential drop.

In solar interior troposphere, as a result of no uniformity, each place gas pressure incompletely same, if somewhere the magnetic potential drop surpasses the barometric pressure, this group material can inflate. The result can look like in the water the air bubble to receive the buoyancy the function to raise equally to the surface, finally links the magnetic force to tape the material all to emit the solar surface. 

Enters the photosphere in the magnetic line of force centralism traversing troposphere crown the place to be able to form the sunspot.
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Properties

Is that really dark??

Sunspots are dark, planet-sized regions that appear on the "surface" of the Sun. Sunspots are "dark" because they are colder than the areas around them. A large sunspot might have a temperature of about 4,000 K (about 3,700° C or 6,700° F). This is much lower than the 5,800 K (about 5,500° C or 10,000° F) temperature of the bright photosphere that surrounds the sunspots.

Sunspots are only dark in contrast to the bright face of the Sun. If you could cut an average sunspot out of the Sun and place it in the night sky, it would be about as bright as a full moon. Sunspots have a lighter outer section called the penumbra, and a darker middle region named the umbra.

What is the lifespan of a sunspot?

Sunspots form over periods lasting from days to weeks, and can last for weeks or even months. The average number of spots that can be seen on the face of the Sun is not always the same, but goes up and down in a cycle. Historical records of sunspot counts show that this sunspot cycle has an average period of about eleven years.

How often do the sunspots formed??

The number of sunspots seen on the "surface" of the Sun changes from year to year. This rise and fall in sunspot counts is a cycle. The length of the cycle is about eleven years on average. 

A peak in the sunspot count is called "solar maximum" (or "solar max"). The time when few sunspots appear is called a "solar minimum" (or "solar min"). An example of a recent sunspot cycle spans the years from the solar min in 1986, when 13 sunspots were seen, through the solar max in 1989 when more than 157 sunspots appeared, on to the next solar min in 1996 (ten years after the 1986 solar min) when the sunspot count had fallen back down to fewer than 9.

The length of the sunspot cycle is, on average, around eleven years. But the length of the cycle does vary.

How many sunspots can form each time?

Although sunspots are the easiest phenomenon to observe, sometimes it is hard to get an exact count of number of sunspots on the Sun. Some spots are much bigger than others, some sunspots cross together at their edges, and many spots appear in groups. In 1848, a Swiss astronomer named Rudolf Wolf came up with the best way to count sunspots. The sunspot count using Wolf's formula, now known as the Wolf sunspot number, is still in use today. Wolf used data from earlier astronomers to reconstruct sunspot counts as far back as the 1755-1766 cycle, which he dubbed "cycle 1". Since then, subsequent cycles have been numbered consecutively, so the cycle that began with the 1996 solar minimum is cycle 23.
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The number of sunspots on the Sun is not constant. In addition to the obvious variation caused by the Sun's rotation (sunspots disappear from view and then re-appear), over time new sunspot groups form and old ones decay and fade away.
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Here is the prediction of the number of sunspots formed in cycle 24.
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How large is the sunspot??

Spots are often big enough to be seen with the naked eye.
Sunspots are very big structures. They might look small compared to the Sun, but remember the Sun has a diameter of 1.4 million km (870 thousand miles). 

Most sunspots could swallow a planet! Many sunspots are as large as Earth! Most spots range in size from about 1,500 km (932 miles) to around 50,000 km (31,068 miles) in diameter. Once in a while, huge sunspots the size of Jupiter show up on the Sun's surface. 
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What is the distribution of the sunspots??

The people also discover the sunspot on date surface activity along with time variation latitude distribution also orderly. From the very beginning, nearly all black moles all distribute in ±30° when latitude, solar activity fierce, it often appears in ±15° place, and gradually to low latitude area migration, in ±8° place vanishing.

The latitude of the spot is suspicious. New-cycle sunspots almost always pop up at mid-latitudes, around 30o N or 30o S.At the start of a cycle, sunspots tend to appear in the higher latitudes and then move towards the equator as the cycle approaches maximum

Side-effect

solar storms
Sunspots are caused by the Sun's magnetic field welling up to the photosphere, the Sun's visible "surface". The powerful magnetic fields around sunspots produce active regions on the Sun, which often lead to solar flares and Coronal Mass Ejections (CMEs). The solar activity of flares and CMEs are called "solar storms".
The storms are linked to twisted magnetic fields in the Sun that suddenly snap and release tremendous amounts of energy. It disrupts communications and power systems and affects the orbits of satellites.

Sunspots are solar explosions, as big as 50,000 miles across, which appear as dark blotches on the surface of the sun.  During these solar eruptions ultra-violet radiation, electro-magnetic waves, and electrically charged particles are spewed out into the solar system, reaching the earth within a day.  This bombardment of the earth causes magnetic storms, aura borealis, fluctuations in atmospheric pressure and electricity and in positive and negative ionization. During the peaks solar ultraviolet radiation produces the highest ionization densities. It also increases the number of thunderstorms, cyclones and earthquakes and may be related to global warming and cooling.  Solar flares have knocked out satellites, telephone and power systems. 
          

Increase of crime

There has been little scientific study of human sensitivity to the effects of solar eruptions.  A few studies link ultra-violet radiation and changes in magnetic fields to increased metabolism levels or erratic behavior.  And it is well known that an increase in negative ions makes us more energetic.  Increases in admissions to mental hospitals and in traffic and industrial accidents have been linked to the occurrence of solar flares.  Considering that during a period of maximum sunspot activity there may be as many as 200 solar flares in one year, as compared with as few as five during a year of minimum activity, it is not surprising that all these atmospheric disruptions might similarly disrupt human sensibilities.  Serious scientific studies should be undertaken.  (As an activist in the movement to de-alert nuclear weapons, one of my great fears is that sunspot-related solar flares will affect U.S. or Russian satellite or radar early warning systems, falsely indicating a nuclear attack, and sunspot flare-excited military and political leaders will jump to the wrong conclusion and launch World War III!)
