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Observed Geomagnetic Averaged Planetary Index (Ap)
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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
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Solar Variability Can Affect Space Systems

How? Satellite Anomalies

* Spacecraft charging. : Solar Max

+ Solar cell damage.

+ SEU's & damage to electronics. __ll 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.

|Goal: To make radiation exposure As Low As Reasonably Achievable. | g
! i

Space Station: “Solar energetic particle events have a significant impact =25 T
¥ s . 5 e L
on crew exposures and station operation related to crew safety.’ P s

Mars: "The capability to predict solar particle events 8 hours in advance
of their occurrence is thuughi to be an upuratiunal ri:quirumt}nl for a

safe interplanetary mission."
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A Actual positicon

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

Ower-the-horizon radars are
also degraded by ionospheric
wvariation.

" 2.Mayvntécadlpa the Ine

Precision GPS and LORAN
signals are adversely affected
by a varying ionosphere.

Conditions
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_» IR Cooling

Far UV 120-200 nm

Extreme UV
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SOLAR PROTON EVENT AUGUST 1972
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http://solarscience.msfc.nasa.gov/images/seahorse.mpg
http://solarscience.msfc.nasa.gov/images/seahorse.mpg

HAIOBIOAOTIA (HELIOBIOLOGY)

* H eniSpaon g nAakng
dpaotnploTNTOC OTNV
avBpwrvn vyeia

Photic solar effects
Non-photic solar effects
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CORONAL MASS EJECTION
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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.

!ﬂgk
¥ 2.Mayvntécadipa TG g 35
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>NUElwpa Avadopac

Copyright EBvikov kat Kamodiotplakov Mavemnothuiov ABnvwy, MNavaylwta
Mpgka 2015. « Quotkn Ataotripatoc. Mayvntoodatpa tng M'c.». Ekdoon: 1.0.
ABnva 2015. AtaBgotpo amno tn diktuakn dtevBbuvon:
http://opencourses.uoa.gr/courses/PHYS5/

¢ 2.Mayvntooadipa tng ng
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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.
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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.

¢ 2.Mayvntooadipa tng ng
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