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ZEEMAN EFFECT
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Cycle 24 Sunspot Number Prediction (June 2012)

T T T T t T T T T | T T T

Hathaway/NASA/MSFC

3.Atuoodatpa tou RALoU



http://wattsupwiththat.files.wordpress.com/2012/06/ssn_predict_l1.gif
http://wattsupwiththat.files.wordpress.com/2012/06/ssn_predict_l1.gif

300

Spotless Days: Blankest Years of the Last Half-Century
250 updated: Sept. 27, 2008 —
200 f
150
—
100 =
L |
a0
':' 1 ] ] ] ]
2008 1995 2007 1935 1964 1975 1985 1965

S ooil=mr Nlirmirrascsrryes oo F 2O
=2 = raatles= cdesane= [ =co  F=arr )

oo il=r Dliryirracarye o F 1 S99 3=
S Ssppoalles= cadsans =

bycle 1 =

o le= 1 F

3. Atuéodatpa Tou RALou

32



400 Years of Sunspot Observations
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http://apod.nasa.gov/apod/image/0412/filament_piepol_big.jpg
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Earth shown
for size comparison
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GOES Xray Flux (5 minute data) Begin: 2013 Apr 10 0000 UTG
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26.8 Raw Artemis—IV ASG Data, Apr 11 2813. Integration time=18.80 sec, Max=x=xxx
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Radio energy

% % % Corona

Primary
release

Neutrons

Positive

Negative
"footprint”

Photosphere "footprint”

Figuwre 10 (bottom). Solar flares tend to occur within concentrated
magnetic loops extending from the photosphere into the corona.
Energy released at the top of the loop creates a burst of radio
energy. It also accelerates great numbers of electrons and protons.
These are channeled down the loop and strike the chromosphere at
relativistic speeds, which creates X-rays and gamma rays.
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SOLAR ACTIVITY AND ITS EFFECTS ON EARTH
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Lucent Technologies, Inc.
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3.Atuoodatpa tou RALoU

Radic emission from solar microwave bursts — Microwave spike bursts and nonthermal processes 345

Figure 2. Radic images obtained by Mobeyama Radiohehograph. (a) 15 a full disk image. (b}, {c) and {d) are partial
images of the first peak and the second peak just before the onset, of the burst.

emitting electrons was derived and was 3.6 and 4.2, where we assumed thick target model. The
results that the indices of radio emitting electrons and hard X-ray emitting electrons have
similar values and decrease with similar ratios between the first and the second peaks imply that
the electrons emitting the microwave and the hard X-ray are accelerated by the same mechanism
at the same site.

= Astronomical Society of India + Provided by the NASA Astrophysics Data System

68



CTS/SEC/SC

Flux (sfu)

3.Atpoodatpa tou nAtou

60 - T T T

344 Masanori Nishio et al.
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Figure 1. Time profiles of the burst on January 6, 1994, (a) Yohkoh HXT M1 channel, and (b} flux density at 17
GHz

Spiky flux variations and high brightness temperature of the radio sources imply that the
emission is accounted for by gyrosynchrotron radiation from a power-law distribution of
electrons. The radio flux spectrum of the burst obtained by the radio polarimeters at Nobeyama
and Toyokawa give a peak frequency between 3.75 GHz and 9.4 GHz, and the flux spectral
index in the optically thin part was — 1.8 and — 2.4 at first and second peaks. Assuming the
gyrosynchrotron radiation, the energy spectral index of radio emitting electrons is 3.3 and
4.0 (Dulk 1985). From the Yohkoh HXT observations, the energy spectral index of hard X-ray

-

@ Astronomical Society of India + Provided by the NASA Astrophysics Data System
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Raw Artemis—IV ASG Data, Mar 18 2A13.
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Raw Artemis—IV ASG Data, Jan ZA Z2BB5. Integration time= 1.88 sec, Max=2Z968.8

3.Atpuoodatpa Tou HALoU




Raw Artemis—IV SAO0 Data, Jan 2' 2.95 Integratlon time= 0. 39 sec, I"Iax—1166 %]
T : v'qr'r : i3 1 3
- f i‘ b1 * H g ¢ A

r”
J s b i NG ‘ﬁr‘!

a, % .

ﬁu,...

h

96 :39:00 96:39:30 96 :40:00 96:48:30 96:41:00 96:4'1:313' 96:42:00 |

388

400 —

-——

Raw Artemis—IV SA0 Data, Jan 28 2885. Integration time= B8.38 sec, Max=1812.8

i ' m“H’
| lJl

;”p ’\ II’ ', ‘\ \Hfl, r,
| 'l |' ““ '|‘ 1)
.’fl H I

4008

.’

3.Atpoodatpa tou nAtou

76



WIND /WAVES, DaM, ARTEMIS, MRH, CME, O07JULZOOE WIND AWAVES, DAM, ARTEMIS, NRH, CME, 28AUG2005
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' from the Sun

" coronal Mass Ejections Light Up the Sky

&

=

Millions of amps surge through our atmosphare ...

...And make bright Northern lights
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The effects of magnetic storms - what scientists call space weather - extend from the
ground to geostationary orbit and beyond.
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Why Do We Care?

Solar Variability Affects Human
Technology, Humans in Space,
and Terrestrial Climate.

The Sphere of the Human
Environment Continues to
Expand Above and Beyond Our

Planet.

- Increasing dependence on
space-based systems

- Permanent presence of
humans in Earth orbit and
beyond




Solar Variability Can Affect Space Systems

How? Satellite Anomalies

+ Spacecraft charging. “ Solar Max

+ Solar cell damage.

« SEU’s & damage to electronics. 1 Solar Min

* Atmospheric drag.
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Solar Variability Can Affect Human Space Flight

Biological effects of energetic particle radiation are largely unknown,
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Precision GPS and LORAN
signals are adversely affected
by &a varying icnosphere.

Disturbed lonosphere

Communications can break
down in critical areas and Normal
times: Conditions
Desert Storm
Alaska
Satellite pagers and
Cellular Phones

Owver-the-horizon radars are
also degraded by ionospheric
wvariation.
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Far UV 120-200 nm

Extreme UV
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HAIOBIOAOTIA (HELIOBIOLOGY)

* H eniSpaon g nAakng
dpaotnploTNTOC OTNV
avBpwrvn vyeia

Photic solar effects
Non-photic solar effects
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Teloc Evotntac



Xpnuoatodotnon

* To mopov ekmaldeuTLKO UALKO EXeL avamtuxBel oto mAaiolo Tou
eKTtaLOEVTIKOU €pyou Tou dtdbdokovta.

* To £pyo «Avoikta Akadnpaika Madnipata oto Naveniotipio ABnvwv»

EXEL XpNUaTodOTACEL LOVOo TNV avadlapopdwaon Tou eKTOLOEUTIKOU
UALKOU.

* To £pyo vAomoleital oto rAaiolo Tou Emyelpnotakol MpoypapaToq
«Ekmaiidevon kot Ata Blou Mabnon» kat cuyxpnuatodoteital amo tnv
Evpwnaikn Evwon (Evpwmaiko Kowvwviko Tapeio) kot oo eBVIKoug

TTOPOUC.
ENIXEIPHIIAKD NMPOTPAMMA
7 EKTAIAEYEH KAI AIA BIOY MAGHEH == EXT1A
:. : erévdyon GTnv Uovwvia Tne yvien :
- 2] Tamwonsom i

YNOYPIEIO MAIAEIAX KAl GPHIKEYMATON

Eupwmaiké Kovwviko Tapeio - ; iy e o
Me ) cuyxpnpatodotnon tng ENAadag kai tng Evpwmaikiig Evwong
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>NUElwpa lotoplkovu Ekbooewv Epyou

To mapov €pyo amoteAei tnv €kdoon 1.0.0.

156



>NUElwpa Avadopac

Copyright EBvikov kat Kamodiotplakov Mavemnothuiov ABnvwy, MNavaylwta
MNpeka 2015. «HAlak Quokn. Atpoodatpa tou nAou». Ekdoon: 1.0. ABriva
2015. AtaBgopo amnod tn diktuakn dtevBuvon:
http://opencourses.uoa.gr/courses/PHYS2/
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>NUElwpa Adetodotnong

To tapov LVALKO SlatiBetal pe toug opoug tng adeslac xpnong Creative Commons
Avadopd, Mn Eumopwkn Xprion MNapopota Atavopn 4.0 [1] R petayevéotepn, AleBvng
‘Exkboon. E&atlpolvtal ta autoteAn €pya Tplitwy m.x. dwroypadiec, Staypappota
K.A.TT., TOL OTIOLOL EUTIEPLEXOVTOAL OE QLUTO Kall Ta oTtoia avadEpovtal pall e Toug
OpPOUC XPNOoNC Toug oto «XZnueiwpa Xpriong Epywv Tpitwv».

(@0

[1] http://creativecommons.org/licenses/by-nc-nd/4.0/

Q¢ Mn Epmopkn opiletal n xpnon:

* 1ou 6ev mePAOPPAVEL AUECO 1] EUECO OLKOVOLLKO OPEAOC Ao TNV Xprion Tou €pyou, yLa
TO SlovopEa Tou €pyou Kot adelodoyo

* 1ou 6ev meplAapPaveL olkovouLKr) ouvaAlayn we npolnoBeon yla tn xpnon n npooBaocn
OTO £pyO

* 1ou 6ev nmpoomopilel oto SLavouEa ToU £pyou Kal adelodOX0 EUUETO OLKOVOULKO ODEAOC
(rt.x. Stadnuioelg) amod tnv poPfoAr Tou €pyou o€ SLASIKTUAKO TOTO

O Swaovyog pmopel va rapexel otov adelodoyo Eexwplotn adela va XpnoLUOTIOLEL TO £pyO YL
EUTTOPLKNA Xpron, Eepooov auTo tou {ntnbeL.

4
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p
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Alatnpnon ZNUELWHATWY

Ornoladnmnote avamapoywyn N SLookeun Tou UALKOU Ba TtpeETmeL
va cUUTTEPLAQLUBAvVEL:

" 10 2nueilwpa Avadopadc

" 10 2nueilwpo Adelodotnong

= N 6nAwon Alathpnong ZNUELWUATWY

" 10 2nueilwpa Xpriong Epywv Tpitwv (epooov umtdpyel)

noll pe touc cuvodEUVOUEVOUC UTIEPOUVOECHOUC.
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