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Introduction

Unique single instrument (R3D-B2) measurements of the
space radiation on the ground, on aircraft and in space
between 24 May and 3 June 2005 .
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Introduction

Since 2000 scientists from the former Solar-Terrestrial Influences
Institute at the Bulgarian Academy of Sciences contributed
‘Bulgarian-build "instruments to a number of experiments for
measurements of the incoming space radiation fluxes and dose
rates from the Earth surface up to the free space and 100 km Moon

orbit.

The purpose of this paper is to summarize the data obtamed by
differen '
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~ SRTI-BAS space radiation measurements
experiments since 2000

Liulin-MDU1, June 14, 2000, ESA balloon flight up to 33 km over Gap, France;
Liulin-MDUS5, more than 10000 hours from 2001 till 2009 on Czech airlines aircrafts;
Liulin-E094, May-August 2001, ESA-NASA exp. on the International space station (ISS);
2 Liulin-MDU, June 2001, NASA ER-2 flights at 20 km altitude in USA; '
‘R3D-B1, October_2002, ESA Foton M1 satellite — unsuccessful launch:;
R3D-B2, 1-12 toHu 2005, ESA Foton M2 satellite; '
3 L|u||n MDU, June 11, 2005, NASA balleon flight up to 40 km over New Mexico, USA;
ROSCOSMQOS,; launchedito ISSin
Liulin=Moussala;since June2006MWorkinguni
lulm—a, “&Oacouj‘wJU, Since June2s; 2007 We
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Integrated Block - diagram of the Liulin type devices
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‘Unique single instrument (R3D-B2) measurements of the
space radiation on the ground on aircraft and in space
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Example of the dose distribution in near Earth radiation
environment on the base of R3D-B2 measurements on
Foton M2 spacecraft in June 2005
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ALOMAR dose and count rate with the Oulu NM relative count
rate data around the Forbush decrease in September 2005

TR R A AR ATRAASAAin IIIII|IIIII[IIII\'IIIII[HIII' 0.15

Oulu NM data Liulin-6S Jungfrau data 3450 m http://130.92{231.184/
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Aircraft and balloon data
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Altitudinal and latitudinal variations of the GCR radiation
during aircraft flights
Altitudinal variations 90 —
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In period March-May 2001
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average value for 1976 by (Bazilevskaya
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Dose rate, flux and dose to flux ratio (D/F) profiles
measured by Liulin-4U MDU#2 during the NASA DSTB
Certification Flight 8 June 2005
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Altitudinal profiles od the dose rate, flux and dose to flux
ratio (D/F) measured by Liulin-4U MDU#2 during the NASA
DSTB Certification Flight 8 June 2005
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Calculated effective dose rate as a function of altitude for various
particles of GCR in the atmosphere near the polar plateau (cutoff —
0.8 GV) at solar minimum (June 1997)*
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. Altitudinal dependence of the SAA makimum
(Long=-50°W,; Lat=-32°S) observed by R3DE instrument at ISS
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SAA maximum R3DE dose rate depend Iinear'ly by the flux
of particles
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Comparison of the R3DE SAA,,,, flux data pro'files with the
AP-MIN; AP-8U and PSB97 models
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Comparison of the RADOM inner and outer radiation belt
altitudinal profiles with AP/AE MIN and CRESS models*
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Both models predict the.location
of the inner radiation belt
maximum at about 2500 and 3000
km altitude, whereas it is
observed at about 4000 km by
RADOM;

The observed slot region form is
much wider than the predicted by
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RADOM observations during lunar transfer trajectory and lunar
orbit capture. The distance is from the Moon. The trends in
particle flux coincide with the Oulu neutron monitor data trends

When the Chandrayaan-1
satellite is
the flux and dose
rate are generated mainly
by GCR that is why they
correlate with the Oulu NM
- count rate.

Oulu NM (min-1)

Flux {cm=2.s-1)

Whnen the Crzperayztip)-|
eite]ljie | ) e
HUXsandideSe Tate' dECTESSE
PEGAUSE they-are shadowed by ==
Meavippnbhoedyic :

Dose (uGy.h-1)

2.5
15
14
13
12
11
10
10°
10°
10*
10
10°

Altitude (km)
| TR 'I'Il"l' 0

. ' il Altitudinal..., 13 WRMISS,
SRI) BAS AY; . Budapest, September 2013



http://www.bas.bg/

- The space exposure altitudinal profile from the Earth
~ surface to the free space
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In the frame of the ESA project EXPOSE-R2 it is planned to be
performed a new long duration experiment at the Russian
segment of ISS with the R3DR instrument after April 2014



http://www.bas.bg/

During 2016 at the Russian Moon satellite and lander ,,JlyHa-Fno6*
will be flown the instrument Liulin-L, which will be very similar to
the RADOM instrument flown in 2008-2009 at the Indian Moon
satellite Chandrayaan -1
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4< @l 1new Liulin-F type instrument will be used at ESA ExoMars TGO
spacecraft (2016) and another on the lander in 2018. They are part
of FREND instrument and will be build in cooperation with IKI- RAS

and IMBP-RAS, Moscow, Russia

Mars Trace Gas Mission-Orpb
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CONCLUSIONS

It is understand that the obtained profile of exposure does not have a global

“coverage because of limited distribution of the IRB, which maximum extent up

to L=1.6;

The limitation of the paper is that the aircraft and the balloon data'in the low
altitudes were collected mainly at mid latitudes at relatively high solar activity,
while the high altitude data of the Chandrayaan-1 satellite was obtained at low
latitudes and low solar activity;
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Variations of the flux and dose rate at Moussala peak
(2925 m asl) in Rila mountain, Bulgaria

The background
radiation at Moussala
peak show the following
features: '
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