A bolygok uridojarasa

Kecskeméty Karoly - Opitz Andrea
RMI Urfizikai és Urtechnikai Osztaly

Simonyi-nap, 2014. oktéber 16.



“Olyan koruilmények a Napon, a napszélben, a
magnetoszféraban, az ionoszféraban,

amelyek hatassal vannak az idrbeli és foldi technoldgiai
rendszerekre és az emberekre”




e Aktiv teruletek, napfoltok
e Fler: optikai, rontgen felvillands 10-50 perc 4000/év

X class 10/év
e Koronakitorés (Coronal Mass Ejection) 1000/év
e Nagy energiaju toltott részecske kibocsatas
(SEP esemény) 1000/év

energia: >10%° J (H bomba <2*1017 J)
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Nagyenergiaju részecskeesemény (SEP)
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CME itkozése a Folddel




Foldi hatasok

ELECTHROMAGMNETIL HilzH ENERIY LUOW-MENUM ENERGY
RADIATION PARTICLES PARTICLES
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OURATTON: 1-2 HOURS OWURS TION: DAYS DRSS THaN: DAYS

X-RAYS, EUV, PROTON EVENTS GEOMAGNETIC STORMS

RADIO BURSTS

I SATELLITE DISORIENTATICN SPACECRAFT CHARGING & DRAG
SATCOMINTERFERENCE FALSE SENSOR READINGS SPACETRACHK ERRORS
SPACECRAFT DAMAGE LAUNCH TRAJECTORY ERRORS

RADAR INTERFERENCE
SHORTWAVE RADIO FADES LAUNCH PAYLOAD FAILURE RADAR INTERFERENCE

HIGH ALTITUDE AIRCRAFT RADIATION RADIO PROPAGATION ANOMALIES
SHORTWANVE RADIO FADES POWER BLACKOUTS



Megnd a napszél nyomasa, a magnetoszféra benyomadik,
megndének az elektromos aramok a magnetoszféraban és
az ionoszféraban
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The Cause of the Aurora
)
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emits radiation
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A geomagneses polusoknal gyors
elektronok tUtkoznek O és N atomokkal,
a gerjeszett atomok kilonbdzé szinben
sugaroznak ~4000 GW teljesitmény (USA

350 GW) .



Aurora borealis

POLAR lonospheric X-ray Imaging Experiment
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FSleg magas geomagneses szélességnél

Foldfelszin: tavvezetékek - erés egyenaramok = vezetékek,
transzformatorok leégése 1989. marc. Hydro Quebec

Légikozlekedés: interkontinentalis jaratokon nagyobb
sugardozis

lonoszféra zavarok: radiohullamok szérédnak, elnyelédnek:
telekommunikacio megszakad
GPS pontatlan

Miaholdak: napelemek karosodnak, miszerek meghibasodasa,
mhold elvesztése (részleges, ill. teljes karosodas):
2005. jan. Intelsat IS-804

Urhajozas: (r-(Hold-Mars) séta veszélyes (Apollo)
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CUMULATIVE PROBABILITIES
LARGE SOLAR PROTON EVENTS
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USA: NOAA:National Oceanic and
Atmospheric Administration, Boulder, CO

Eurdpa

National Weather Service

[\D/ Space Weather Prediction C

Site Map News Organization Search

Top News of the Day:
Search SWPC March 23, 2011: Registration is open for Space Weather Workshop, 2011.
_ SWPC's annual get together is coming soon, to be here in Boulder at the
Millennium Hotel from April 26 -29. Once again the program includes the latest in
applications, model transition, agency news, and science. Use the link below,
NCEP Quarterly
Newsletter

"Space Wx Workshop," to register.

SWPC Home Page Current Space Weather Conditions

Current Conditions | — Satsllite Displays —— v| [~ PopularPages — ~l|
Alerts/Warnings
Space Weather Now
Today's Space Wx Latest GOES Solar X-ray
Data and Products
Alerts & Forecasts

NOAA Scales Activity

Range 1 (miner) to § (extreme)

Reports/Summaries Past 24
Space Wx Models NOAA Scale hours Current
Solar/Geo. Indices Geomagnetic Storms * none none
Measurements
Solar Radiation Storms none none
Support Services Radio Blackouts none none
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Customer Services
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http://www.swpc.noaa.qov/

w.spaceweather.eu

Navigation

~ About
COSPAR-PSW
COST

EU-H2020
EU-FP7

ESA

SWWT

STCE

Services

» Document Repository
+ Model Access

» Data Access

» Now / forecasting
» Software
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Outreach
Introduction
Activities
Bibliography
Images
Glossary
Books

Your Language

© 0 00 0 0

°

¥ Other resources
o Events
o Topical Links
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Welcome

Submitted by Stijn Calders on Wed, 11/0

Welcome to the European Space Weather' Portal
(ESWeP ™, an integrated website providing a centralized
access point to the space weather’ community to share
their knowledge and results. Initiated under the COST 724
Action and hosted by the Belgian Institute for Space
Aeronomy ', the ESWeP' will be further developed in the

framework of various European space weather' projects.

On the left-hand side of this website, you will find the
ESWeP ' menu. It provides links to web services, contact
pages and various outreach pages. You wil also find a
login section, where you can register if you want to.
Registered users have more privileges than others. There
is also a search engine which you can use to find text
contained in this website.

A service for the general public

On the ESWeP', a large section is devoted to education
and outreach. Children as young as five years old are
invited to get involved in some of these activities. For
example, artworks ilustrating space weather’ made by
primary school children from several countries are
presented on the website. Most of the outreach pages are

Plasmasphere

2014526 24.0UT

SEP event forecast
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http://www.spaceweather.euf


http://www.swpc.noaa.gov/

Relativisztikus elektronok
1 6raval a protonok elétt

11/26/11 Particle Spectrograms near Earth
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ENLIL: MHD szimulacio, kezdeti feltétel a fotoszféra magneses tere




Uridéjaras a bolygéknal: Merkur

erés belsé magneses tér, de
nincs atmoszféra =
magnetoszféra és kiterjedt
exoszféra

Hot flow anomalia:

napszélben terjedd diszkontinuitas
kdlcsdnhat a fejhullammal -
visszaaraml|oé forro napszél

BOW SHOCK




Vénusz: nincs bels6 magneses tér és magnetoszféra,
de ionoszféra van = a napszelet az ionoszféra tériti el

Magnetosheath
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Venus Express (VEX)

1 palya / nap
* apocenter: ~12 R,

Solar Wind

m(iszerek

* ASPERA-4 / IMA: ionok

* ASPERA-4 / ELS: elektronok
* MAG: magnetometer
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2011 nov. 5
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A Vénusz indukalt magneses tere benyomaodik es felerésodik a
magneses felhs érkezésekor 2011 november 5-én.

= Vech, Szegé, Opitz, Kajdic et al. 2014 in prep4
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A magneses tér normalizalt maximuma a magneses
akadalynal 5 nappal a CMEk érkezése elstt és utan.
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R cyl VSO [Venus radius]
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2011 jul. 28: csak az ICME burkot

keresztezi.
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R cyl VSO [Venus radius]
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A magneses felh6 érkezésekor (0) a Vénusz fejhullama kitagul
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Solar Wind

Energization and
erosion starts
between the PEB
and IMB

Bow Shock:""»-.,_

Gyenge magneses tér, ritka atmoszféra, indukalt magnetoszféra
Pfotzer maximum (primer és szekunder kozmikus sugarzas
0sszege maximalis): a Foldnél 25 km-nél, a Marsnal a felszinen

Mars Science Laboratory: meri a felszinen a kozmikus sugarzast



Er6s magneses tér,

Jupiter, Szaturnusz
hatalmas magnetoszféra,

S sarki fény, radiosugarzas
X § Szaturnusz: a forgasidé
I

meghatarozhato az
aurora radiosugarzasabal,
ezt a napszélsebesseég
modulalja




(a) Coronal mass ejections (STEREO A)

Onset time : et
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(b) Auroral power (NOAA)
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' 2011 szept. 3 CME
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(d) FUV aurorae (HST)
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5 meghatarozni
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a bolygé forgasidejét (17 h)
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CME leszakitja az Encke listokos csovajat
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Koszonom a figyelmet!



Cycle 24 Sunspot Number Prediction (2014/03)
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Extrém események

részecskefluxus
(proton/cm? (>30 MeV)
1942 feb.28-marc.7

1946 jul. 25 6x10°
1956 feb. 23

1960 nov. 12 3.4x10°
1972 aug. 4 5x10°
1989 okt. 19 X13 4.3x10°
2000 jul. 14 4.3x10°

2003 okt. 28 X17 3.3x10°
2003 nov. 4 X45
1859 aug. 28-szept. 2 1.9x101° proton/cm?
Carrington flare: sarki fény Panamaban
fler >X10, gyors CME 2300 km-s,
gyakorisag: 1/100-500 ev
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SOHO a Foldre iranyulo zavarok sokkal jobb elorejelzése
1995-ben 173 geomagneses vihar 27%-at jésoltak meg
126 riado 63%-a volt téves

25 elbre iranyuld CME kozul 85% okozott nagy
geomagneses zavart, csak 15%-ot nem jelzett el6re
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