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» Muon hodoscope URAGAN (MEPhI, Moscow) with an area of 45 sg. m is capable of real
time detection of all muons arriving from the upper celestial hemisphere with a high

spatial and angular accuracy.
| 1 Muonograph is an hourly matrix of track parameters

Al normalized to the number of events, smoothed with
respect to slow trends and daily fluctuations in the
intensity, and corrected for the shape of the angular
distribution of the muon flux.

» Variations in the counting rate in units of R.M.S.:
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= 4 independent supermodules (SM)

= SM - 8 planes of streamer tubes(8x[320-X & 288-Y]).
= SMarea ~11 m2.

=  SM trigger: > 4 X-planes within time gate 250 ns.

= Resolution: angular ~0.8°; spatial ~1 cm
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GSE-mapping

Using asymptotic directions, muonographs from the Laboratory
Coordinate System are transformed into the angular distribution of
parent CR at the magnetopause in the GSE system.
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» OMNI database: periods 2009 — 2010 and 2018 -2019 - 81 geomagnetic storms as a resu
impact of the high-speed SW generated by coronal holes.

» Distributions of anisotropy areas (> 50, both increase (pink) and decrease (violet)) and pitch angles
in the CR flux.

g:: . : ® o‘ ?qo.g —L o :: “"' 2010 .r . F‘OO %: . : . 2018- e § ® . o :: 3 . ....2020 P
; s B B A 07 A I e 55 R Y NP W K, VA Bl ol 8 D 0 < %3 D M- .
-y CAERCEE | o B iy (LN ‘.-::*.-;‘ W3 P S o B A B LN
E: c.. . :'S 1 * . : : .3 R R,. ?5 ‘,::" %: e R .o...: e ‘_.:.. ® :. » ° .'.. = :-.
E o 108 ) 'Y . * £ w - Y L o @ - .
gm " ® 3» . ° 0. % i L
b I E . d I X & . - . S .
G e - P 120 u‘ :!:-‘, . ‘:. L] "; ". 'ﬂ.m . 0.‘ . - P l.. e .0. = é 20 .'. :. :. ’... .
o : e . . (- ""'.“'”-"""9"'" ; b Twl & 8 R L w o gl P T P g &
£ dor g1t g “ G N el y a o0 o E BRI B i | A . BT S f ¢ . ¢
oA 0 L3 » d o : o A5 *.-:g.-’ : ﬁ.. 10 - S P ! . .:- P it
Jan, 2000 7B Mer M May  dwm  Jd  Aw  Se  Od W D | laniy e feb e A My i W Am S 0 v D | tangg Jan, 2018 f& W e Hw  xm M Ay S Ot Rwv  Dx o, 9019 Jm P R A My nm oW A s Od Wev e T,
120 604 .
= —-2%  During these periods, . ] 2009 (21009 i pj:”ﬁ;:&f& Oftehn )
] —+—2018 . . . ] e etecte with a pitc
% L. —.-200  deformation regions with # S Y P
2019 °
50 . ino 01to &1 ;i ' angle of 50°,
g o L. ;|28es ranging brom d T(I: g ] oL ] 2010 with an angle of 90°,
] . .8 srwer rved. > : )
e srwere observed. The g™ | /) . L 2018 - 50°, and in 2019 - 80".
2 o ’ most frequently recorded £ = ~ [ N Particles with pitch angles of 180°
b e - N - - = = I B .
» o B B gy W areas were 0.4 sr, i D Do S M g and 0° did not enter the
Lo | ., regard| f th . N el Y e e g 8 s g
e e o rogardless of the yea et e Te |t .. magnetosphere.
Deformation region size > 5g, sr Pitch-angle,®

Conclusion. The proposed approach of mapping the anisotropy area in the angular distribution in matrix form:

» Estimation of degree of deformation, the zenith and azimuthal angles of the center of an anisotropy area in the local coordinate system,
and its GSE longitude and latitude.

» The use of the muonography method made it possible to estimate some of the features of the dynamics of the anisotropy of cosmic rays
during periods of minimum solar activity and different polarity of the Interplanetary magnetic field.
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