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Data on variations of CR density and anisotropy
near Earth, beyond the magnetosphere are
present for the cosmic rays of 10 GV rigidity.
These are the global CR characteristics and they
don't depend on the local position of detectors.
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Why Anisotropy?

s [he anisotropy of galactic cosmic
rays In average Is <1%. However, no
other CR characteristic IS capable to
give so a lot of Infermation; on the
conditions In the Interplanetary.
Space, as anisetropy.

n Strlcttral features and Processes inia
solar'wind infwide spatial (10759 -107=+14
cm) and time (10**3 — 107*8 S) ranges,
are reflected in anisotropy CR observable
on the Earth.



Loss-cone precursor ( Nagashima et al. [1992],
Ruffelo [1999])

N

Intensity deficit
onfined in a cone

CR pre-decreases before the FEs are caused by the
magnetic channel connecting the Earth with a CR depleted
region behind the shock.
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Cosmic rays Iin the magnetosphere
and Earth’s atmosphere
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Technigue of separation

= The worldwide neutiron
monitor (NM) network is a
unigue tool for obtaining with
high accuracy a density
variations, energy spectrum and
anisotropy of Comic Rays at the
Earth orbit, outside its
atimosphere and
magnetosphere.

= We obtained these hourly average parameters
for the whole period of the CR monitoring using
the Global Survey Method (6SM-a complicated
version of spherical analysis method).



Method of anisotropy separation

Being limited to the zero and first harmonics, CR
variations recorded on the Earth at a point /during the
moment of time 7, are possible to be written down as:

Where CO, CX, Cy, Cz are reception coefficients between
CR variations outside the magnetosphere and variations

observed at the ground, and they consider effect of
magnetosphere and atmosphere.

a is the CR density (isotropic part);
(X, Y, Z)- three components of the CR anisotropy vector in
the equatorial coordinate system;



m [he solution of the equation system relative to
the zero and first harmonics defines density g,
its spectral characteristic Y and a vector of
anisotropy. of CR near to an orbit of the Earth
outside itsiatmosphere and magnetosphere.
Hourly average valuesi of suchi sizesi have been
calculated by the data from up: to 60 neutron
monitors for allfepochi of CR monitering fiem
1957 till present time.

s [hese results are combined within the MySQL
Database on the cosmic ray (CR) anisotropy.
(DB_A10). We have developed the Internet-
project for supplying these data in different
digital and graphical forms



List ofi data presented in Data base
(DB_A10):

-CR density variations;
-spectral index of zero harmonic off CR variation

( )- components| off CR anisotropy: Vector in
eguatorial coordinate system;

-magnitude of the eguatorial component:; of
anISotropy;

-direction off the equatorial CR anisotropy;

— residual discrepancy between a model
and real measurements which characterizes a
model adeguacy;



List off data presented in Data base

I:I:.]'J:E:I

(DB_A10):

Density wanations (zero harmaonicy of CE wath ngdity 10 GV in percentages
relatiwely to 1976,
npectral index of Zero hanmonc vanations, which 1z defined as o &, mdex p 13

detived for different basiz periods and 1t may beused in the analysis within only shott
pefiods. Inthe nest versions it will be nortralized to a single tasis,

Commponerts of the CE amsotropy wector (10 GV particles) in the equatonal
cootdinate systetn, in percertages, vatiation of notth-south anisotropy 2 12 derived
with accuracy up to constant.

Iagritude ofthe equatorial component of am sotropy %),

Diarection of the equatonal component of CE andzotropy (in equatonial planey, -1z
direction to the =un;

Fesdua discrepancy between a model and real measwrements for high latitude
neutron monitors, which characterizes the model adequacy |, it particuar, indicates an
availability of ligher order larmonics,

Feadual discrepancy hetween a total model of CE wanations and real measurements
at the neutron monitors from the whole zet of Nvs




GRAFIC DATA PRESENTATION

s Vector diagram - coupled vector diagram —
direction and magnitude of equatorial
component: off CR anisotrepy: consequently: from
hour te hour. In the bettem part ofi picture a
Vector off nerth-seuth anisetrepy. zIs shown
along the time connected off CR density variation

= alll Data- All parameters are plotted
simultaneously: density variation: (&), north-
south anisotropy z magnitude and direction of
equatorial component of CR anisotropy.
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Main Page (DB A10)
hitp://cr20.1zmiran.ru/AnisotropyCR/Index.ph

IZMIRAN

Cosmic Ray Anisotropy

Troitsk, Moscow , Russia Obtained from neutron meonitor network for 10 GV

Cosmic Ray Departiment

PARAMETRS: Vector Diagram
Period | Year | Month Day Hour

From | [1972 | | [Aug ¥] |1 v] |00 ¥

|
To | 1972 ¥ | |Aug v |[15 %] | |23 ¥]

Resolution Type of Data

A_component ¥

Amplitude
Gamma

igma_h

ompaonent

Y _component
Z_component
“ector_diagram
All_data

|[Digit | [ For Print

4 5 6 7
Period from 1972-08-03 00:00 to 1972-08-07 23:00
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Long time behavior of the amplitude and phase of
the CR anisotropy first harmonic




39 years, >340 000 arrays

1965-2003 (10 GV)

Solar-diurnal component of CR anisotropy (for 10
GV rigidity) during the period 1965-2003.
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Example of series of Forbush effects in
March-Aprill 2001

330 401 403 405 407 409 411 41 415
days of 2001
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Results {‘t-h =_|1I:-1 spectroarafic method applied
n l-t d 'F h : y a 3 a r\ slcrﬂgst ion hetwork
mplitude or Zero harmonlcs. 5 e I
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= = ) to the data F cosmic rag sta t-mn hetwork
fmplitude of zero harmonics. 4 with Aebechion of hhe zers (Aensitu) and Firet hasmonics
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eriod from 00:00 1,02,2001 to 23:00 22,02,2001

- Spectral index of zero harmonic variations, defined as

is derived for different basis periods and it may be used within only
short periods. In the next versions it will be normalized to a single
basis; 19




and ' components
of the CR anisotropy
(for 10 GV particles)
obtained in the
equatorial coordinate
system (hourly data)
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Results of the global-spectrografic method o
o the data from cosmic rad

Sipma from h-station, % with debechion of the sere (A

1967 1968 1969 1970 1971 1972 1973

Period from 00:00 25,10,1965 to 23:00 31,10,19/6

Residual discrepancy between a model and real
measurements for high latitude neutron monitors, which
characterizes the model adequacy , in particular, indicates

an availability of higher order harmonics:;
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Ptrmdnum ]972- m 01 00:00 to 1972-08-15 ’e 00

All parameters are plotted simultaneously: density variation , north-
south anisotropy z, magnitude (Axy) and direction (Phase)of equatorial

component of CR anisotropy. "



Conclusion

A number of records in the DBA10
Y 2.1 |database is 450000, capacity 600
5&@‘ 2 MB. Monthly updatinhg, updating in
A
0

_ real time is possible. Eree access is
i 3

0 “ |available by The address:

[

o http://chO.lzmlran.rSS|.ru/AnlsotropyCR/Index.php

= lhe Interactive database DEATO mIght be tsed 1ol
SEIVING asi pure scientific well'as applied prokplems.
he MySQL database for siorade CR anisotrepy. and
density data (10GV) and the; user' interface allow
arranging reguests of different structure, data
coupling with external systems and databases, and
their usage in different projects.
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