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at Middle-Low latitudes for Solar Physics
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One of the major advantages of multi-particle detectors is probing
of the different populations of the primary cosmic rays, initiated
particle cascades in terrestrial atmosphere. With basic detector of
SEVAN network we are measuring fluxes of neutrons and gammas,
of low energy charged component and high energy muons. This
diversity of information obtained from SEVAN network will give
possibility to estimate the energy spectra of the highest energy SCR
and distinguish very rare events of direct solar neutron detection.
Second advantage is distinguishing of proton and neutron
Initiated GLEs
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World-wide Particle Detector Networks

International Solar Neutron Telescope Network
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Space Environmental Viewing and Analysis Q e
Network (SEVAN) g

A network of middle to low latitude particle detectors called SEVAN
(Space Environmental Viewing and Analysis Network) 1s planned in
the framework of the International Heliophysical Year (IHY), to
improve fundamental research of the Solar accelerators and Space
Weather conditions.
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Construction of the SEVAN basic unit O Q

4 santlators | 100 — traversal of the low
50x50x5cm | energy charged particle
(~<200MeV);

5 saniiaors] 010 — traversal of the
ith si icle:
conth size neutral particle;

B 111 & 101 - traversal of
the high energy muon
(~>250MeV);

Lead with size
100x100x5¢cm
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Electronics for the SEVAN

Atmel
Tiny Little AVR32
Board (NGW 100)

8-channel
Programmable
Threshold Comparator
and Counter
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SEVAN network O Q

SEVAN file
server
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SEVAN home page:
http://sevan.crd.yerphi.am

pace Environment Yiewing and Analysis Network {SEYAN) - Mozilla Firefox
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About SEVAN Project

SEVAN (Space Environmental Viewing and Analysiz Networld) 13 a network of middle . . .

; . . . . International Heliophysical
to low latiude particle detectors wiich ans to improve fundamental research of space Year(IHY)
weather conditions and to prowvide short and long-term forecasts of dangerous
consequences of space storms.

Space Environmental
Yiewing and Analysis
Network(SEYAN)

SEWAN Posters
SEWAN Detectors
SEWAN Official letters
SEWAN MOLU Examples
Contacts

The network will detect changing fluzes of different species of secondary cosmic rays at
different altiudes and latitudes, thus turmng mto a powerfil mtegrated device used to
explore solar modulation effects.

To facilitate SEVAN network creation, CED will design and develop the basic hybnd
SEVAN particle detector module and assume responsibiity for all electronics and
advanced data acquisition system (ADAS) CED will also fabricate and test the SEVAR
prototype module, as well as prowide free scmtillator slabs and photomultiphers te be
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SEVAN basic unit located at Yerevan, 0 O
Burakan and NorAmberd, Armenia.
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Energies of primary protons initiated various secondary
fluxes at Nor Amberd station (2,000 m a.s.l.)
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Spectral Knees

1
E.
10 F
'y
—.; 'ty
ﬁ Il)': 3
W
,g, w
S 'y
E ]I"!r 7
w’ 4
& P B Prolons:
iy ™ & GOES T Protons 1
3
i [ ) ) .
1 I 18 1K} i 1
Bla
2000 1970800 <" 2000 197 0759
'F'E 1":"“?”” T III T T TT7T I
% E: STen B 9 H
- 2 2L Y
o ;l:“‘ 10 E_pi"- e
g ; rH H. *P
] E )
= :; 192 He \ AW
@ ; \1 s
E -||:|_2 5_|I|I| L1l 1l Lol ..'.. L1
— 1 10 100 200

Kinetic Energy {Me"u’;"nucleun}

Fia. 5—H and He spectra in the Bastille Day event, providad by Goes
(haliflled triamplen), WindEPACTLEMT (filled civcles), and DMPS insin-
mants ffom NASAGEFC (filfled squares) and Univasity of Chicago (halic
Jilled squares). ACETEPAM Hea data (dalSfilled circles) are also shown. Curves
are exponentials, nomalizad W the daa and with e-folding enangies scaled
Trom. that of carbon, as describad in the text,

WP =B/ GME
s WIND,/EPACT
sACE/3IS

i l||||,|,|]|l'l

=.l
i

Pl 515 MaV
=
[

—
=..
-

o

s =
o

4 6810 20 4EG0 100 206 400
E eV

" \- e

Fnergy, MeV /nucleon 1

Radiaton Hazard
o Agirom alils

hard

RHEE




Energy Spectrum of the GLE
from 20 January 2005
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N.Kh. Bostanjyan , A.A. Chilingarian, V.S. Eganov, G.G. Karapetyan, On the

production of highest energy solar protons on 20 January 2005, Advances in
Space Research 39 (2007) 1456-1459
A.A.Chilingarian, A.E.Reimers, Particle detectors in Solar Physics and Space
Weather research. Astroparticle Phvsics 27 (2007) 465-472



Simulated enhancements detected by the
SEVAN basic unit

5min simulated enhancements in the Upper and Middle layers of the
SEVAN basic unit.

Detector Layer Solar Protons Solar Neutrons
Upper 5¢cm scintillator 4.80 2.60
Middle 25 cm scintillator 1.76 6.4c
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Experimental and simulated count rates of
the SEVAN basic unit

Experimental and simulated one-minute count rates in the different
layers of the SEVVAN basic unit.

Location Yerevan (1000m) NorAmberd(2000m)

Measured | simulated | Measured | simulated
count rate | count rate | count rate | count rate

Upper Detector | 13788+134 13109 17109+186 17374
Middle Detector | 3116+58 3546 3979+62 4591

Lower Detector 0239498 9852 0356+132 11755

COSMIC RAY DIVISION
nnnnnnnnnnnnnnnnnnnnnnnnn




Experimental and simulated count rates of
the SEVAN basic unit

One Minute Count rates of the secondary fluxes detected by SEVAN
module.

Yerevan (1000m) NorAmberd(2000m)
Type of Secondary | Measured | simulated | Measured | simulated
particle count rate |count rate| count rate | count rate

Low energy
charged particles

Neutral particles 363+19 359 690+27 795
High energy muon | 4337467 5477 4473499 5548

8862+108 7202 11593+161 10220
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Summarizing, the hybrid particle detectors, measuring neutral and charged fluxes provide following
advantages upon existing detector networks measuring single species of secondary CR:

* Enlarged statistical accuracy of measurements;

Conclusion

 Probe different populations of primary cosmic rays with
rigidities from 7 GV up to 20-30 GV;

e Reconstruct SCR spectra and determine position of the spectral
“knees”;

e Classify GLEs in “neutron” or “proton” initiated events;

e Estimate and analyze correlation matrices among different
fluxes;

e Significantly enlarge the reliability of Space Weather alerts due
to detection of 3 particle fluxes instead of only one in existing

neutron monitor and muon telescope world-wide networks..ﬁ
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Post stamp on CRD Participation in
International Heliophysical Year
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Forecasting of Radiation and Geomagnetic Storms
by networks of particle detectors (FORGES-2008)

September 29-October 3, 2008 ¢ Nor Amberd, Armenia

OVERVIEW

The the International
ticle Phe mposium: F
tadiation and Geomagneti
Networks of Particle Detect:
be to examine

lities of networks of particle
detectors distributed at different latitudes,
longitudes and altitudes measuring
changing fluxes of neutral and charged par-

to forewarn coming

radiation and geomagnetic storms.

SPONSORS |
s Institute (YerPhl) s of v Coronal Mass Ejections (ICME), their propaga-
+ International Heliophysical Year (IHY-2007 th and interaction with cosmic rays and magneto-
Committee on The Peaceful Uses ) posed on the galactic cosmic rays;
of Outer Space {GMSs).
+European Office of Aerospace Research ground-based networks of particle detectors; experimen-
& Development (EOARD) I mfng count rates and energies of secondary cosmic r.
+National Foundation on Science anc  detecting various species of secondary cosmic rays. Network
Advanced Te ogies (NFSAT) monitoring main geophysical parameters.
'Sﬁl:[:g'm riC-\CR[‘J' Armenia’s Cosmic - M_ath__emﬂﬂu] methods of the prediction; feature selection; Bayesian and
Af ) o . Neural Network models of interpolation and extrapolation; multivariate
+ Committee on Space Research (COSPAR) regression methods.
4. Training of SEVAN (Space Environmental
Viewing and Analysis Network)
host groups.
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