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Solar cycles - variation with solar latitude and time
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AT E REGINNING OF EACH £ | THE
SPOTS REGIN T© APPEAR. AT Son'S wyriropes
OF AROUT 3J5° AROUE. MID BEIOW THE

Sun'ls eEquaToe .

AS —tE C/CLE PROCEED , THE SFOTS
MOUE. & THE LOWER LATHUDES, AND THE
END OF ME CyUE THEy ARE WiTHiy §°
OFF THE Sun's EQUATOR .
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Temperature deviation, °C
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sunspot Activity and Temperature
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By THE AUERAGE NUMRER OF SINSROTS
. GOES HAND—IN-HAND WIiTH THE AJERAGE
. Cc.EAN TEMPRERATURE .

However , AFTER 1380 THAT LOES
— NOT SEAM ™ RE THE CASE. |




femperatiure vs Salar Activity
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The greenhouse effect
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OmeRr THAN THE SUNSPOT CyaE , Do WE
HAUE OTHER EVIDENCE ABOUT THE SUn's
l\cﬁvi-ly IV TE. PAST &

" ME EuDENCE  COMES FROM TTHE VARISTION
IN THE CONCENTRATION OF “C Iy The ROST

Teere ARE WO STABLE ISOTORES OF GHEION
OCCURING (N NEFTORE * ‘ic; AnD ‘Zc_ :
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TIME €, TuE uMF-UEE oF ‘9C & . THE TIHE

IN WHICH A HALE OF A LARGE. NUHBER oF lC
NOCLE! DECAY , IS 5730 YEARS.

Wuen TME  Sun is AcTIVE (REAR SUNSFOT
MAXIHA) THE SOAHR WIND R STRONG AUD
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wulcH SHIEDS TTHE Epem FROM ©OSHIC RAYS:

Galactic Cosmic Rays

A\
A\ /.

“Neutral
= Particles

Local Interstellar
Medium

Electromagnefic ™
Radiation

- —

@ Galactic Cosmic Rays
Vi
/i _ ,
;’r Galactic Cosmic Rays &

Hellosphere



TUERE FORE. 2

DorRING & HIGH SOBR Ac:r‘w:'-ry TUERE. 1S
A LOWER CONCENTRANTION OF ‘gc,

OurinGg & Low soLaR Acn'ui'rz THERE 1S
& HIGHER CONCENTRATION OF ’C.
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ARouNd 1000 AD T wos SURFICENTLY
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SETTLMENT AT —HE. NORTH oF Newrooudiaap ¢



WiaT ARE e sunspore 2 TuE CLoE
THAT THE MAGRETIC. FIELD iIn A SUNSFOT (S
~ AROOT 1020 THES TRONGER THAN THE

SON'S AVERAGE. WyGNETIC. HELD:




ZEENWNN EFFECT .
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Tue SOu's MAGUETIC FELD 5 FRODOGED
THROUGH A COMPLIGFEED PROGESS QY LED
THE SOLAR D\/AJHMO WHICH IS STiLL RDORLy
ONDERSTOOD,

Tue EsSENTIAL PART OF THE SOLAR BIRBHO
IS THE FACT THAT THE SO UUBERGOES A
DFFERENTIAL ROTATION ¢ THE FOINTS NEAR.
SOAR EQUATOR MOUE FASTER THAN THE
POINTS NEAR ~THE RO/ ES:
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Tue MAGNETIC FIELD LINES GET SO
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LIKE A WOOND UP ROBRER RAND S

TUE SUNSPATS OCCUR. AT THE FOOTINGS
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Magnetic field lines represent
the directions in which compass
needles would point.

Lines closer together indicate a
stronger magnetic field.

Charged particles follow
spiraling paths along magnetic
field lings.
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TEMPERNTURE IS LOWER °

Magnetic fields

trap gas.

sunspots

T =~ 4,500 K T=5800K

T = 5,800 K

convection
cells

Magnetic fields of sunspots suppress
convection and prevent surrounding plasma

(b) from sliding sideways into sunspot.
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A -ryPi CHL_ ELARE LTS FOR 5-10 MA/UTE&:;
LARGE HLARES (AST Fo8 SEUERAL HOORS ,

HUE EWRES RELEMSE ENERGYy EQUUALEMT
TO TEMNS OF MuuONS OF H-rRomes .

NErr A SUNSPOT MAXIHUM SHBLL FHARES
O OR  SENERAL THES A bﬁ)y,wb TUE.
BIG ONES MAY OCCUR Eu£Q7 FEVYW WEEKS.

FLARES HAPPEN WHEN WAGUETIC. SELD

ABOUE. THE. SUNSFOT BEOHES TWRTED
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At wsieLE HAVE LENGTHS WE ORIERUE
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SOLAR ACTIVITY AND ITS EFFECTS ON EARTH
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i Particles drawn to poles and collide

- with atmosphere, causing polar lights
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SOLAR FLARE —
AND ERUPTIONS

Billions of tonnes of superhot gas
containing charged particles
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" satellite microchips damaged
Power grids disrupted
~-.. Radio interference

Hic+ E_uERc;.y SOMAR. WIND PARTICLES THP Ol
HE  EnrcHls HF)GNEFIC_ HELD PROEECTIVE.
SHIELD CAUSING- (T T OSCILIATE LWE A DROH
SKIN, CHANGING MAGNETIC. FHELD  IDUGES
™e ELecwic FED CThe Fanasy's thio )
WHICH CAUSES THE CURRENT SURGES (N PooZER.
LINER, AND IN ELECTRIC CRCOITS TAT Couwd

pisvopT TMEM (CQUEREC | MarcH 1333)
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PJM Public Service
Step Up Transformer

Severe internal damage caused by
the space storm of 13 March, 198&
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Sun's RATHTIONAL |
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MAGNETIC FOLARITY OF SUNSROTS BELOW
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AFER ONE (I-vESRR SOAR CICLE
THE POLArtzr'ry OF -er_-: SOLAR MAGNETIC
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