
Space Environment Viewing
and Analysis Network (SEVAN)



Nor Amberd Multidirectional Muon Monitor 
(NAMMM) – 2,000 m



Aragats Multidirectional Muon Monitor 
(AMMM) – 3,200 m





Armenian monitors



Energy range of Aragats Monitors

GCR SCR





An example during high solar activity
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Famous “Halloween” events of 2003, detected 
in electron & muon and neutron fluxes 
by ASEC monitors at different altitudes



Neutron Monitors Can Provide the Earliest 
Alert of a Solar Energetic Particle Event

• In the January 
20, 2005 GLE, 
the earliest 
neutron 
monitor onset 
preceded the 
earliest Proton 
Alert issued by 
the Space 
Environment 
Center by 14 
minutes.

Courtesy John Bieber



Aims:

• Cosmic ray flux as a diagnostic tool for 
Space Weather predictions. 

• Variations of climatic factors and biological 
systems related to changes of cosmic ray 
flux (short term, solar cycle and secular 
changes). 



Sevan Detector



SEVAN Count Rates

 All Electrons Muons Gamma Neutrons Protons 

0 m 10078 1583 7959 383 53 95 

1000 m 13033 2472 9619 572 154 209 

2000 m 17583 3986 11670 1038 333 544 

3200 m 26766 7696 14959 2002 787 1297 

 

 
 All Electrons Muons Gamma Neutrons Protons 

0 m 168 26 133 6 1 2 
1000 m 217 41 160 10 3 3 
2000 m 293 66 195 17 6 9 
3200 m 446 128 249 33 13 22 

 

Per Second

Per Minute



Expected Count Rates at Different 
Altitudes



SEVAN Response to GCR and 
SCR



Space Environment Viewing and
Analysis Network (SEVAN)



Bulgaria - Peak Mussala

25o35'E, 42o11'N
altitude 2925 m 
mean annual temperature 
-3.1oC (from - 31oC to 
+18.7oC); 
precipitation 1300 mm
sunny days - 150; 
snow period 8 months;
wind velocity 70m/s



Mussala station

• Cerenkov light telescope; 
• gamma background 

control; 
• measurements of the 

Earth's magnetic field; 
• UV and ozone 

measurements; 
• automatic weather station
• acidity of clouds; 



Ashot Chilingarian chili@crdlx5.yerphi.am



Liulin

Internet based portable instrument measuring in 
real time the variations of the spectra and the 
flux of secondary particles from galactic and 
solar cosmic rays inside of the Earth atmosphere 
including GLE and the Forbush decreases 
developed on the base of space devices in the 
Solar-Terrestrial Influences Laboratory at 
Bulgarian Academy of Sciences. 



Liulin internet based instruments are successors of Liulin-E094 
instrument, flown on American Laboratory module of ISS, and of 
R3D-B2 instrument, flown on Foton M2 satellite and of number of 

instruments on aircrafts

LiulinLiulin
ControlControl

And And 
InterfaceInterface

UnitUnit
(CIU)(CIU)

LiulinLiulin
MobileMobile

DosimetryDosimetry
UnitUnit

(MDU)(MDU)

LiulinLiulin--E094E094

R3DR3D--B2B2



STIL-BAS spin-off produced Liulin type
spectrometers for measurements of the space 

radiation on aircrafts are used by scientists from 
Japan, USA, Germany, France, Canada, Spain, 

Australia, Poland, Russia, Czech Republic and others

More than 80 
days working 

time from Li-Ion 
batteries

Weight: 320 g*
Size: 100x100x50 

mm

Spectrometer with GPS 
receiver and display for 
monitoring of the space 

radiation doses by 
aircraft pilots

Weight: 280 g
Size: 110x80x45 

mm

Weight: 280 g*
Size: 95x85x55 

mm

Weight: 95 g*
Size: 84x40x20 

mm

More than 30 
days working 

time from 
accumulator

More than 4
days working 

time from 
accumulator



3 WEB based Liulin spectrometers  was delivered and now 
are working at ALOMAR observatory, Norway (690N)

at  Jungfraujoch (3475 m asl), Swtzerland
and at Moussala (2925 m asl), Bulgaria



Examples of Windows Environment Software,
which is delivered together with the instruments

Initialization screenshot of  4 
slot CIU with 4 MDUs

Initialization 
screenshot

List of dose and flux data Quick look graph of dose and 
flux data Quick look graph of  spectra

Quick look graph of  ET 
spectrogram



Variations of mean doses and fluxes at about 10.5 km 
altitude  as seen by Liulin data on CSA aircraft during 
Prague to New-York flights in comparison with Oulu

neutron monitor data

1

2

3

M
ea

n 
D

os
e 

ra
te

 (u
G

y/
ho

ur
)

5000

6000

7000

8000

9000

10000

O
ul

u 
N

M
 c

or
re

ct
ed

 C
ou

nt
 ra

te
 (c

ou
nt

s)

0.0

0.5

1.0

1.5
   

M
ea

n 
Ev

en
t r

at
e 

(c
m

^-
2 

s^
-1

)

5000

6000

7000

8000

9000

10000

80 85 90 95 100 105 110 115 120 125
Day in 2001

15 April1 April 30 April

NM counts

Dose

Event Rate



5E+3

6E+3

7E+3

8E+3

9E+3

O
ul

u 
N

M
 c

ou
nt

s

0

1E-3

2E-3

3E-3

4E-3

5E-3

H
EP

AD
@

G
O

ES
-8

 
>8

50
 M

eV
 p

ro
to

ns
(c

m̂
-2

 ŝ
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Comparisons of the Liulin data with Oulu NM and 
HEPAD (GOES-8) protons during the Ground level 

event number 60  on 15.04.2001



Comparison of Liulin-6I at Jungfrau peak (3475 m asl) dose 
and flux data with Neutron monitor data  at same peak for 

the Forbush decrease in September 2005

Jungfrau NM data

Liulin-6I dose data

Liulin-6I flux data



Contact:
Tsvetan Dachev
tdachev@bas.bg


