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BASIC KNOWLEDGEBASIC KNOWLEDGE

FORBES
et al.,
SSRev
123, 251,
2006



GEOEFFECTIVE ALERTS GEOEFFECTIVE ALERTS fromfrom  ground-basedground-based data data
PRECURSORS BASEDPRECURSORS BASED
ON:ON:
(Neutron monitor hourly
data [loss cone: up  to 9h;
enhanced variance: up to
4 h];

(Neutron monitor 5-min
data [Wavelet technique:
up to 9h];

(Muon data [Global Muon
Detector Network &
URAGAN hodoscope: up
to 15 h];

(+ SEVAN array (Armenia).

Background flux has contributions from: 1) SW; 2) pickup ions;Background flux has contributions from: 1) SW; 2) pickup ions;
3) prominence material; 4) pre-accelerated particles by SW; 5)3) prominence material; 4) pre-accelerated particles by SW; 5)
suprathermalsuprathermal particles from previous events. particles from previous events.

NOTE:NOTE:



SOME GEOEFFECTIVESOME GEOEFFECTIVE
PRECURSORS IN SPACEPRECURSORS IN SPACE

TRANSIENT SOLAR WIND STREAM
EFFECTS ON CRs  - Cane & Lario, S.S.

Rev. 123, 45-56, 2006

Kuwabara et.,  JGR 114, 2009
29/30 Oct. 2003 ICME



SEP FORECASTINGSEP FORECASTING

OTHER METHODS: NOAA; Posner, 2007; Laurenza et al., 2009; NMDB resources

(ATHENS, IZMIRAN, ESO,...)  [see also Vainio et al., 2009]



SOME TOPICS TO BE IMPROVED SOME TOPICS TO BE IMPROVED forfor SW SW

 G GapG Gap CH

CME

11-yr cycle

A) Cosmic ray variabilities and their
relationship with solar activity
(Space Climatology)

B) Cosmic ray periodicities during
quite and perturbed time
intervals

C) Particle spectra or at least
geographic latitude flux curves
(for different altitudes) on
monthly and daily basis [useful
for radiation hazard events (e.g.
anomalies and failures on space
vehicles; biological bodies on
flights or at mountain heights)]

D) Role of geomagnetic field during
interplanetary perturbation
passage [SW/magnetospheric
coupling]: CR transmissivity, CR
trajectories in the terrestrial
environment with appropriate
field models

22-yr cycle

FLARE

FILAMENT

ROLE OF PERIODICITIES ROLE OF PERIODICITIES T > 22 T > 22 yryr

•• to be established from further studies to be established from further studies

RADIATION HAZARDS:

- Atmospheric ionization (quite and disturbed times)

- Radiation doses (particularly from SEP incoming)



EXAMPLE I: EXAMPLE I: SolarSolar  activityactivity  parametersparameters

Laurenza Laurenza etet al., in  al., in preparationpreparation



EXAMPLE II: Solar electrons and protons
Laurenza et al., JGR 114, A01103, 2009 Chowdhury & Ray, MNRAS 373,

1577,2006

E > 0.6 MeV and E > 2 MeV (IMP8)
~ 152d – cycle 21

~ 330d, ~604d  – cycle 22

~ 152d, ~176d  – cycle 23

ELECTRON ACCELERATION
SOURCES:

- solar flares;

- accel. & released in conjunction with
CMEs;

- high corona

- with radioemission phenomena (e.g.
Type III bursts)



EXAMPLE III: G GapEXAMPLE III: G Gap

Mittal & Narain,
New Astronomy 14,
 341-346, 2009

See also: Cremades & St. Cyr, JASR 40, 1042, 2007;  Li et al., Solar Phys. 257, 149-154, 2009.

G Gap G Gap



EXAMPLE IV: SEPs & ATMOSPHERE



EXAMPLE V:EXAMPLE V:
Inside the Inside the EarthEarth

Different models for the
geomagnetic field provide
different results for CR
cutoffs at different
observational sites.

LARC: King George Isl.
(Antarctica) – Chile/Italy
collaboration.

SVIRCO: Rome (Italy) –
INAF/UNIRoma Tre
collaboration.



PERSONAL CONCLUSIONSPERSONAL CONCLUSIONS

• The relation between SW and CRs is not completely investigated,
particularly at fine scales [seconds/minutes; see also poster by
Laurenza et al.].

• CR periodicities contain relevant info on space variabilities (probe
of the heliosphere; see also poster by Storini et al.; Diego and
Storini, ICRC2009).

• CR measurements at high mountains (fine scale acquisition)
should be complementary of the ones obtained from balloons and
satellites. The atmosphere response (particularly of its minor
components and radionuclides) to CR flux deserves special
attention for SW.

• Data calibration is a heavy task!

 Much work ahead!




