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Tpqpa @vowkng — Topéag Mupnvikng Pvoknc & XToLEIOOOV XOUATIOIOV

| 8 3 s e EOviko ko Kamodrotproko Ilavemotipio AOnvaov
; Y '8 Y100p6g Kook Aktivopoiiog

Madnpa Emioync:
Aotpoocopationoxn kol Koomkn Axtivoffolia

I'EI'ONOTA KOXMIKHX AKTINOBOAIAX ( Maeuwogic FORBUSH, Eniyeieg
Eravénoeig Koopikng  GLEs, Mayvitoo@aipikd yeyovoTa)

http://cosray.phys.uoa.gr
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MEIQXEIYX FORBUSH

EAdttmon ¢ évtaong g KA katd nepinov 5% og diotnuo Myomv op®dv Heypt 2 LEPEC.
(Lockwood, 1971). H endvodog tn¢ koo KkNG aktivoBoMac ot apyikd emimedo TnG LelwoNg
Forbush npayuatonoleiton oe pepikéc péEpeC.

ATHN revised values averaged to 10 min from 2012-03-06T00:00:00 to 2012-03-23T723:59:00 (R=8.53 / Alt.260m)
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Meiwon Forbush onwc xatoypopnxe amo to Metpnty Netpoviwv ths AOnvag atic 09/03/2012
(http://www.nmdb.eu)
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MEIQXEIYX FORBUSH

H emaAinAia pepikav peiwcsemv Forbush ovopdletal kataryida. Eivar cuvupacpuévec ouyva
LE HoryvNTIKEG KaTonyideg alld 0V lvor ap@iuovoonuavtn 1n avtietoryio. Kot ta 6vo
Qavopeva pneavitovtal 1-2 uépec petd amd pio Aok KAy 1 Kol GTEUUOTIKT) EKTOUTN
Hagog.

Cosmic rays variabions %)

i— 1"1[

Meyoiov mharovg uciwon Forbush orwg kataypapnke ano to Metpnty Netpoviwv tng AOnvas 6tig
28/10/2003
(http.//cosray.phys.uoa.gr)

Tunua @uowkng EKTA
Xewepwvo Eéaunvo, 2023-2024
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Meiwon Forbush pnyoviouoé avaioyo pe v 11-e1 petafoin).

AlaQopd ot YPOVIKT] SLEPKELD TOV PAIVOUEVOV KOl GTN YEMUETPIKT] EKTACT] KOl LOPON

TOVG GTO YMOPO TOL OLUGTILOTOC,.

Tunua @uowkng EKIA
Xewepvo Eéaunvo, 2023-2024



Kiwvnon copatidiov evrog g nhocoarpog —eficmon petagopds (Parker)

% = —(V +{vp))Vf + V(K(s)vf) T3 (VV) 2

/ dlnP +0Q
H 4
;;ch 20‘2560 Awayvon ecortiog A5lf1ﬂ0miceg
e AVOUOLIDY ATWOAEIES
nA1GQ. Loy VI TIKOD
iz fo))

Ohiebnon eloutiac s KAlons Tov
pevuatoploiov (heliospheric
current sheet)

Tunua @uoikng¢ EKMA
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[Ipocéyyion Parker

MONTEAO META®OPAX- ATAXYXHX XTHN
HAIOX®AIPA

o = —vVf + V(kVf)

B x

poi} COPATIBIOY TPOS T0, 50 po1 CONATIMV TPOG TO. PECO.

Ot KA dwgéovror mpog ta péca (inward) o g cpoaipikd copUeTpIK NAOGeopa Kobmg
dtackopmilovron amd TIC AVOUOAIES TOL NALOGEOIPTKOD LAYVNTIKOD TEOIOV, 00N YOVTOS GE Lo
pon couatolemv Tpoc ta péoa. H por avtr avayetiCeton amd pio GAATN por) COUATIOWV TPOG
10, £ (outward), n omoia gpgaviCeton AOY® UETAPOPAS, OO T TOYWUEVA LOLYVITIKA TEOTOL
EVTOC TOV NAOKOD AVELLOV.

Tunua @uoikng¢ EKMA
Xewepwvo Eéaunvo, 2023-2024



> ‘Mn mep1od1kéC’ oV 0PEIAOVTOL GE TOUPOOTKA SLUTAUVITIKA YEYOVOTO,
oyetiloueva pe CMEs amo tov nAto. Ilapovcidlovv ua Eagvikn Evapén,
@OAVOVV GTO UEYIOTO TEPITOV GE IO LEPOL KOl £YOVV L0l TTLO GTOOLOKT)

ETOVAPOPJL.

» ‘Ileprodwcég’ (Lockwood, 1971) mov €xovv vau o otadiokn Evapén, ivor o
CUUUETPIKES GTO TPOPIA Kol oyeTiCovtor pe NAOKO AVEULO UEYAANG TODTNTOGC.

2

Ta eprodkd pevpata HA cuvocovtar kupimg pe
otepaTiKeS omég (coronal holes), o1 omoiec kot
oradpapatiCovv kvpiapyo poAo Katd TNV TEPI0O0 TOV
e aioTOL TG NAOKNG OPaCTNPLOTNTOG

Tunua @uowkng EKTA
Xewepwvo Eéaunvo, 2023-2024



Mn neprookég
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Figure 4. The large-scale structure of a fast ejecta and associated shock. The upstream solar wind
is draped around the ejecta and heated and compressed at the front of the ejecta. Two paths through
the ensemble are indicated with differing resultant cosmic ray profiles. The time of shock passage is
indicated by a vertical line marked S and the start and end times of ejecta passage are marked T1 and
T2. Only if the ejecta is intercepted is a two-step decrease be observed.

Forbush 2 ctadiov

Tunua @uowkng EKIA
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Xuvenmc, o1 pewwoelg Forbush mwov oyetilovron pe oteppotikég ektivaterg pnalog
KOTITYOPLOTOL0VVTOL GE TPELS POcTKOVE TOHTOVG

» X€ 0LTEC TOV ONULOLPYOVVTOL EENITIOG TOV KPOVGTIKOD KOUATOG KOl TNG
e€ePYOUEVIC KAELGTNG OOUNG
»  X€ aUTEC TOV ONUOLPYOVVTOL EEONTIOG TOL KPOLGTIKOD KOUOTOGC

» € auTéC Tov dnuiovpyovvtol e€ottiag tne e€epyouevng KAEIGTNG dOUNG

H migiovotnta (>80%) tov ueiwcemv Forbush mov oyetiCovton pe oTEUUATIKES EKTIVACELS
ualac ko epeaviCouv mhdtog > 4% eivou pewwoelg ‘0vo Pnudtov’ (Cane et al., 1996).

Tunua @uoikng¢ EKMA
Xewepwvo Eéaunvo, 2023-2024




Ieprodikég
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ATEIKOVION TV COUTEPIGTPPOUEVDV PEVUCTOV NALAKOD AVEUOD GTO ETITEOO TOV
1onuep1vod tov Hirov. Aioxpivetor kobopa n mepioyn coumieons avaueso. ato
YPHYOPO KO TOV 0PYO NALOKO GVEUO.

Xpnowonotwvtog osoouséva KA
and tov dopvpopo Helios 1, o¢
anootdoelg avapesa otig 0.3 wou 1
AU, yia ) ypovikn mepiodo 1977 —
1980, ot Burlaga et al. (1986),
emPefaiocav to yeyovog 0Tl
CUUTMEPLOTPEQPOUEVO PEVUATO
NALOKOV OVEULOL TPOKAAOVV
uewwoelc g évraonc e KA.
Ewwotepa, oamodeiybnke oOtL ot
uewwoels g €viaong g KA
OLUVOEOVTOL TOGO HE TNV TaYLTNTO
TOV PELUATOV, OGO KOl HE TNV
aVENGT TOV LAYV TIKOD TEGTOV.

277- variation

Tunua @uoikng¢ EKMA
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Xopoktnprotika Meitmwong Forbush

» IIhatoc Meimong: Ot peyaAdtepeg Kol GUVETMS 1oyvpoTEPES LeEwmoelc Forbush
mopovctdlovv Al TS TdEemc 10-25%, yia tovg petpntég vetpoviov (Belov,
2009).

» E&aptnon tov ahdtovg TG peimons amd tn ovokopyia: H e£dptnon tov mAdtovg twv
ueiwoewv Forbush oe oyéon pe v poryvntikn dvokapyio akoAovdet tn oyéon:
OR/D(R)~ R
Omov o0 oelktNc v Aappavel tipéc avapeoa ota 0.4 ko 1.2 (Dorman, 2004).

» Emdvodoc: X pepovouéva ereicodia peiwosmv Forbush, n don emavddov dHvatou
vo, TepLypaPel oG ekOeTIKN pe UEGO YpOVo ~ S5 muépec. 26T0GO, M PAGT CLTN
YPOVIKA Kvpaivetal and ~ 3 g ~ 10 nuépeg (Lockwood et al., 1986). O ypdvog
EMAVOOOL EEQPTATOL OO TO YEMYPAPIKO TAATOC TMV NMAK®OV TNYDOV TOV UEIOCEDV
( Cane et al., 1996). I1Ipoceata (Usoskin et al., 2008) eakpipmOnke 1 e&dptnon e
QAoNG ETOVOOOL OO TNV EVEPYELN TOV KOGUIKMOV GCOUATIOWMV.

Tunua @uoikng¢ EKMA
Xewepwvo Eéaunvo, 2023-2024



» Avicotponio: O peiwoelg Forbush gpugpavifouv avicotpomieg 1000 kotd unkog, 66o
Ko KéOeta mpog 10 eNimedO NG EKAEINTIKNG. O1 AVIGOTPOTIES OVTEC GLVOLOVTAL LUE TIC
OOUEC TOV GYETILOUEVOL NALOKOD OVELOV. ASIOGNUEIMTES LETAPOAES BTNV AVIGOTPOTIO
KOTAYPAQPOVTOL EITE KATA TNV EAELGT] KPOVGTIKOD KOUOTOC, E1TE EVTOC TNG £EEPYOUEVNG
KAewotng doung (ejecta) (Krymsky et al., 1967; Belov et al., 2000; Asipenka et al.,
2009).

> PoOpog eppavions: O pewwoelg Forbush kotd kavova epugaviovial kovid oto
LEYLOTO TNG MALOKNG OpOcTNPLOTNTOC, OV KOl TETOWOV €100VC EMELGOOLN,
Kataypagovtotl Kab’oAn t dudpkeld Tov NAOKOD KOUKAOV. ATO HEAETEC TOV £YOLV
vivelr (Cane et al., 1996), sivor yvooto O6t1 Ayotepeg amd 10 uewwoelg Forbush pe
mAdtog peyoAvtepo omd 10% epeaviCovion oe kdbe mMAlokd kOKAO, VO
aSloonueiot etvor n Un EUEAVION HEIOGEMV HEYAAOV TAATOVC KOTA TO. €T TTOL
aKOA0VOOVV TO HEYIGTO TOL NAMAKOD KOKAOV.

Tunua @uoikng¢ EKMA
Xewepwvo Eéaunvo, 2023-2024
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Amotoun avénon pvuov katapdtpnong K.A. ostovg mo eniyeiovg aviyvevtég ( Borie
and Al-Thoy, 2001)
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GOES Proton Flux (5-minute data)
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X1.0 _S26W07 part of the solar disk. This flare accompanied by an

asymmetric halo Coronal Mass Ejection (CME) with a linear speed i
around 1100 km/s.

 Total Execution Time:2.173 sec (1.025 sec for mysal query)
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[Tep1ocOTEPEC OO TIC TAPOTPOVUVES
eEKAALYELS 610 AvTiKO Topéa Tov HAlov
OOV  TO UOLYVITIKO TEOLO KGLVOEETOL
KaAa pe t I'n.

Footpolnt (~W6C)
To A.M.II. Eyxet ooun omeipag Tov
Apyunom kot yopoktnpileton omo po
LETAPAAAOUEVT YEOUETPiIO TOV

E g ? '‘Garden Hose' e€aptdtOol OmMO TNV €VIACT TOV
F 2 : flekd line Hhaxob évepov. Te cuvndng cuvOnkec
@'y & (~1.3 Al) M HOYVNTIKY  YPOUUN I'mc-HAov
i Bploketor mepimov 60°W g mpog tov
s nAakd dicko.
)
Emtayvvopeva SEP STV
(. npocfacn oy ‘ OVOLTOMKEC
\_%, TEPLOYN KO
Earth KEVTPIKEG
mnyec!
Awamdavnytiko uoyvytiko weoio Duldig, 1994
Turpa Quotkrg EKTMA M.Tepovridov, 2021-2022
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Moayvntoc@arpika I'eyovota

Mayvntikeg Sopéc Madla = 1016gr (10 trilion kgr)
Ocspuokpacia = 106 K Evépyeia 2 1032erg

Tayutnta uexpt 3000 km/s
Méon tayutnta 480 km/s
Puduocg 2-3 nuépa (max SC) ko
1 /eBbouada (min SC)

Emibpouv ot
HoyvnNTtoodalpeg
TWV
TAQVNTWV O€
HLEYAAN €KTOON

(Vourlidas et al., 2002; Gopalswamy et al.,
2003)

= 2000/02/27 07:42

KOlL LE LEYAAN
odpobpotnta.

front shock

ejecta -
core
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Mayvntoopoupika I'eyovota

1. Coronal Mass Ejections - CMEs 2. Solar Flares 3. Coronal holes
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Mayvntoopoupika I'eyovota

Cosmic rays variations(%).
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Mayvntoopoupika I'eyovota
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Mayvntoopoupika I'eyovota

& Al

Aurora in Athens, 2003
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