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

MEIQXEIX FORBUSH

ELdttmon ¢ évtaonc g KA xatd nepimov 5% o€ d1dotnuo Alyov opov puéypt 2 LEPEC.
(Lockwood, 1971). H endvodog tn¢ Koo UIKNG akTvoBoAlac oTa apyika emimedn TG LELMONG
Forbush npaypatonoleiton oe pepikéc LEPEC.

ATHN revised values averaged to 10 min from 2012-03-06T00:00:00 to 2012-03-23T23:59:00 (R=8.53 / Alt.260m)
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Meiwon Forbush orw¢ kataypdonke ano to Metpntn Netpoviwv tne AGnvac atis 09/03/2012
(http.//www.nmdb.eu)
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MEIQXEIX FORBUSH

H emaAinAia pepikav peiwcsemv Forbush ovoupdletat kataryida. Eival cuvupacpévec ouyva
LE LOLYyVNTIKEC KaTonyioeC aAAQ OV elval apgipovoonuavtn 1 aviiototyia. Kot ta 600
Qatvopeva epeoviCovron 1-2 puépeg Hetd amd pio NALoKN EKAQUYT 1] KO GTELLUOTIKT EKTOLUT)
nolog.

Cosmic rays variabions %)
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Meyaiov whdrovg ueiwon Forbush orwe kotaypopnke amo to Metpnty Netpoviwv ths AOnvos otig
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FiG. 1. Bi-hourly departures expressed in percentage of absolute values for cosmic-ray intensity and for disturbance of horizontal magnetic
component April 23-30, 1937, Huancayo and Cheltenham magnetic obhservatosies.
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Meiwon Forbush unyoaviouoé avaioyo pe v 11-emm petaforn.

AlaQopd ot YPOVIKT) SLEPKELD TOV PAIVOUEVOV KO GTT| YEMUETPIKT] EKTACT KO LOPPT)
TOVG GTO YMOPO TOL OLOCTUOATOC,.
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Kwnon copatidiov evtog e nMosoarpog —eCicmon peta@opds (Parker)

% = —(V + (wp))Vf + V(i) Vf) + 3 (VV) 40
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OreOnon eCaitiag tne KAiong Ttov
pevuatopioiov (heliospheric
current sheet)

Tunua @uoikng EKMA



[Ipocéyyion Parker

MONTEAO META®OPAX- ATAXYXHX XTHN
HAIOX®AIPA

a—f = —VVf + V(K(S)Vf)

B \

PO COUATIIMV TPOS TA EEM PO COUATOIMV TPOS TA PESA

O1 KA Swyéovtar mpog ta péoa (inward) 6€ puo seopikd GUUUETPIKT] NMOGPOpa KoOMC
dlaokopmifovtot amd TIS AVOUAAIEC TOV NAIOGEAPIKOD LOYVNTIKOV TEOTIOV, 0ONYDVTAC GE UL
pon couatoimv Tpog ta péca. H por avtr avayetiCetor amd pio GAAN por] COUATIOIOV TPOg
ta £Em (outward), 1 omoia eppoviCeton AOY® HETAPOPAS, OTTO TO TOYWMUEVO, LOLYVITIKA TTEOTOL
EVTOC TOV NALOKOV OVELLOV.
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> ‘Mn meP1od1kEC’ TOV OPEIAOVTOL GE TOUPOOIKA SLOUTAOVNTIKA YEYOVOTL
oyetilopeva ue CMEs and tov Ato. Ilapovsidlovv pia Eagvikn Evapén,
@OAVOLY GTO UEYIOTO TEPITOL GE UL LEPX KOl £YOVV LU0, TTLO GTUOTOKN

EMOVAPOPJ.

> ‘Ileprodwkég’ (Lockwood, 1971) mov éyovv vau o otadiokn Evapén, ivor o

CUUUETPIKES GTO TPOPIA Kol GYETICOVTAL LE NMALOKO AVELO UEYAANG TOYOTNTOG.

2

Ta weprooikd pevuota HA cuvdéovton Kopimg e
otepnatikég onég (coronal holes), ol omoieg ko
dtadpapatitovy Kupiopyo poOAo KaTd TNV TEPI0O0 TOV
eLaYIOTOV TNC NMOKTC OPACTNPLOTNTOC
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Mn epPLooKES
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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 @uoikng EKMA




Xuvenmc, ot pelwoelg Forbush mov oyeriCovron pe oteppatikég ektivaéels palog
KOLTTYOPLOTOL0VVTOL GE TPELC PAcTIKOVS TOHTOVG

» X€ oVTEC TOV ONUOVLPYOVVTAL EEALTIOG TOV KPOVGTIKOD KUUOTOG KO TNG
e€epyOUEVNG KAEIGTNG OOUNG
» X€ aUTEC TOV ONUOVPYOVVTOL EEALTIOG TOL KPOVGTIKOD KOLOTOG

» Xe auTéC Tov dnuovpyovvtal e€artiog g eEEpYOUEVIC KAEIGTNC OOUNG

H mieiovomra (>80%) tov ueiwcewv Forbush mwov oyetiCovion e GTEUUATIKEC EKTIVAEELS
ualog ko epnpaviCovv mAdtog > 4% civon peiwoelg ‘0vo Pnudtov’ (Cane et al., 1996).

Tunua @uoikng EKIMA




Ieprodikég
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ATEIKOVION TOV COUTEPLTTPPOUEVOV PEVUATOV NALOKOD OVEUOD OTO ETITEOO TOD
1onuep1vod tov Hirov. Aiaxpivetor kobopd n meproyn GOUTIETHS AVAUETO. GTO

YPHYOPO KO TOV 0PYO NALOKO GVELO.

Xpnowonowwvtog oedopéva KA
and tov oopveopo Helios 1, oe
amootacelg avauesa otic 0.3 ko 1
AU, ywa N ypovikn mepiodo 1977 —
1980, o1 Burlaga et al. (1986),
emPePaincav TO YyEYOVOG 0Tl
GUUTEPIGTPEPOUEVT, pevuoTo
NALOKOV aVELLOV TPOKAALOVV
uewwocelc g évraonc g KA.
Ewwkotepa, amodeiyOnke oOt1 o1
uewwocelc ¢ €viaong mg KA
GLVOEOVTAL TOGO WE TNV TAYVLTNTO
TOV PELUATOV, OGO KOl HE TNV
aVENGT TOL LAYVITIKOD TTEGTOV.

277- variation
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Xoapaktnprotikd Meimong Forbush

» IIhatoc Meimong: Ot HeyaADTEPEC KOl GUVETTMG 16YVPOTEPES Helmoelg Forbush
mopovctdlovv TAdTn ™G TdEemc 10-25%, yia touvg petpntéc verpoviov (Belov,
2009).

» EEaptnon tov tAdtovg TS peimong amd ™ ovokopyia: H eEdptnon tov mAdtovg tmv
uewwoewv Forbush e oyéon pe v payvntikn ovokoapyio akoAovdel tn oyéon:
OR/D(R)~ R
Omov 0 oelktNc v AauPdavet tinéc avapeoa ota 0.4 kot 1.2 (Dorman, 2004).

» Emdvodoc: X pepovouévo eneicodla petncsmv Forbush, n odon emoavodov dHvarton
Vo, TEPLYPOPEl G eKOETIKN UeE UEGO YPOVO ~ 5 Muépes. QotOGO, 11 AN aVTH
ypovikd kvpaiveton and ~ 3 €wg ~ 10 nuépec (Lockwood et al., 1986). O ypovog
EMAVOOOL EEQPTATOL OO TO YEDYPAPIKO TAATOC TOV NAAK®DV TNYDOV TOV UELOGEDV
( Cane et al., 1996). IIpoceata (Usoskin et al., 2008) eCaxpifadnke n eEdptnomn g
PAONG ETAVOOOL ATO TNV EVEPYELN TOV KOGUIKOV COUOTIOIMV.
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» Awvicotpornio: Or peiwoelc Forbush eupaviCovv avicotpomies 1060 katd pKog, 060
Ko KéOeta mpog 10 ENIMEDO TNC EKAENTIKNC. O1 0VIGOTPOTIEC OVTEC GVVOEOVTOL LE TIG
OOUEC TOV GYETILOMEVOL NMOKOV avELOV. AEloonuelmTec LETAPOAEC GTNV AVICOTPOTTiO,
KOTOYpAPOVTOL EITE KATA TNV £AELOT KPOVGTIKOD KOUATOG, EITE EVTOC TNG e€epyoUevVNg

KAelwotg ooung (ejecta) (Krymsky et al., 1967; Belov et al., 2000; Asipenka et al.,
2009).

» PoOnog eppavions: Ov pewwoeic Forbush katd xavéva euavifovioar kovid oto
LEYIGTO TNC NAWKNG OpacTnpPlOTNnToS, oV Kol TETOWOL €100VC  €mMEGOOLN
Kotorypagovtor Kab’oAn t didpkeld Tov NAKOD KOKAOV. ATtd peELETEG TOV £YOLV
viver (Cane et al., 1996), eivar yvooto ot1 Myotepeg and 10 pewwoelg Forbush pe
mhdtoc peyoAvtepo amd 10% epeaviCovton oe kdbe MAKO KOKAO, EVO
acloonueimTn €lvar N UN EULEAVION UEIOCEMV UEYAAOV TAATOVS KOTA TO £T1 TOL
aKoAoLOOVV TO UEYIGTO TOV NALKOD KUKAOV.
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EIIITEIEX EITAYZHXEIX
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Amndtoun avénon pvBuov katapdtpnong K.A. otoug o 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 =
around 1100 km/s. e

Total Execution Time:2.173 sec (1.025 sec for mysal query)
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y values from 2021-11-03T00:00:00 to 2021-11-05T06:29:00
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Total Execution Time:2.236 sec (1.037 sec for mysqgl query)
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GLEO1: 28.02.1942
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Moayvntoc@arpika I'eyovota

Mayvntikéc Sopéc Mada = 10%6gr (10 trilion kgr)
Ocpuokpaocia = 106 K Evépysia 2 1032erg
Taxutnta ugypt 3000 km/s
Méon taxutnta 480 km/s
Puduoc 2-3 nuépa (max SC) kau
1 /eBbouada (min SC)

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

front shock

ejecta -
core

Emidpouv otLg
pHayvntoodolpeg
TWV
MAQVNTWYV O€
LEYAAN €KTOON
KOl JLE LEVAAN
odobpotnta.
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Mayvntoocpapikd I'eyovota

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

Cosmic rays variations(%).
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METABOAH I'EQMATI'NHTIKOY KATQOAIOY AY2KAMVYIAX
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Mayvntoocpapikd I'eyovota

Variations :
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Mayvntoocpapikd I'eyovota

Aurora in Athens, 2003
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Aagknon 41

Xpnowporoudvras TNy £Xiomon] Y T0 YEOUAYVITIKG KaTheil duvoxkapyiad,
6eilte 0TI TO KOoTdgil civon pKpoOTEpO Y coudtia wov £pyovralr amd Ty
avatoil) an’oTl yia coudna mov £pyovral and T o).

Aagxnon 49

Hpwtivio pe cvvredeon) Lorentz y=10° xveiton o poyvnmikd medio Evroaons
InT, Acilre av avtd to mpotévio pmopel va mpofpyETol amd To yOpo TN
nidepaipas 1 extic avrod (m;=937MeV , 1AU=1.5-10"cm , 1G=10T)




