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Radiation sources in the Earth and Moon space environmentRadiation sources in the Earth and Moon space environment
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Example of the dose distribution in near Earth radiation Example of the dose distribution in near Earth radiation 

environment on the base of R3Denvironment on the base of R3D--B2 measurements on Foton M2 B2 measurements on Foton M2 

spacecraft in June 2005 spacecraft in June 2005 
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Dose

Linear fit of in space doseNatural backgroundNatural background

0.1 0.1 µµµµµµµµGy/h Gy/h 

GammaGamma

0.2 0.2 µµµµµµµµGy/h Gy/h 

at Fotonat Foton--M2M2

Galactic cosmic raysGalactic cosmic rays

0.050.05-- 9.4 9.4 µµµµµµµµGy/h Gy/h 

Inner radiation beltInner radiation belt

200200--300 300 µµµµµµµµGy/hGy/h

Ground

In space

AircraftAircraft

Flights Flights 

BerlinBerlin--MoscowMoscow--SamaraSamara

1.31.3 µµµµµµµµGy/hGy/h



The space radiation profile from ground to free space was The space radiation profile from ground to free space was 

experimentally confirmed by Liulin dataexperimentally confirmed by Liulin data
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*Dachev, T.P., Profile of the ionizing radiation exposure between the Earth surface and free space, Journal of 
Atmospheric and Solar-Terrestrial Physics, 102, September 2013, 148–156, 2013, 1.596 
http://dx.doi.org/10.1016/j.jastp.2013.05.015



Bulgarian build space dosimetry instrumentsBulgarian build space dosimetry instruments

““LiulinLiulin”” is the name of small mountain close to Sofiais the name of small mountain close to Sofia

R3D means R3D means ““Radiation Risk RadiometerRadiation Risk Radiometer--DosimeterDosimeter””

Unufied database...Unufied database...
10th Solar Influences workshop, 

Primorsko, 4 June 2018 77



Unufied database...Unufied database...
10th Solar Influences workshop, 

Primorsko, 4 June 2018
88

Bulgarian space radiation experiments Bulgarian space radiation experiments 

on on satellite and rocketsatellite and rocket

1.1. LLIULINIULIN, 04/1979 , 04/1979 -- 09/1994, Roscosmos, MIR space station, 09/1994, Roscosmos, MIR space station, (Dachev et al., 1989)(Dachev et al., 1989); ; 11

2.2. RADIUSRADIUS--MDMD, Mars, Mars--96 satellite, 1996, unsuccessful launch96 satellite, 1996, unsuccessful launch, , (Semkova et al., 1994)(Semkova et al., 1994);;

3.3. LiulinLiulin--ЕЕ094094, , 05 05 -- 08/08/2001, 2001, ESAESA--NASA exp. on the International space station (ISS), NASA exp. on the International space station (ISS), (Dachev et (Dachev et 

al., 2002, Wilson et al., 2007, Nealy et al., 2007, Slaba et al.al., 2002, Wilson et al., 2007, Nealy et al., 2007, Slaba et al., 2011, Badavi, 2014, 2016), 2011, Badavi, 2014, 2016);; 22

4.4. R3DR3D--B1B1, , 2002, 2002, ESAESA--Roscosmos,Roscosmos, Foton M1 satellite Foton M1 satellite –– unsuccessful launchunsuccessful launch;;

5.5. R3DR3D--BB22, 1, 1 -- 1212/06//06/2005, 2005, ESAESA--Roscosmos,Roscosmos, Foton M2 satellite, Foton M2 satellite, (H(Hääder et al., 2008)der et al., 2008);; 33

6.6. LiulinLiulin--ISSISS, , 09/200509/2005-- , Russian segment of ISS,, Russian segment of ISS, (Panasyuk et al., 2007) (Panasyuk et al., 2007) (Currently at ISS)(Currently at ISS);;

7.7. LiulinLiulin--55, , 06/06/20072007-- 05/2016,05/2016, Russian segment of ISS, Russian segment of ISS, Semkova et al., 2012)Semkova et al., 2012); ; 44

8.8. R3DR3D--BB33, 14, 14 -- 2626/09//09/2007, 2007, ESAESA--Roscosmos,Roscosmos, Foton M3 satellite,Foton M3 satellite, (Damasso et al., 2008)(Damasso et al., 2008);5;5

9.9. LiulinLiulin--PhotoPhoto, , 1414 -- 2626/09//09/2007, 2007, ESAESA--Roscosmos,Roscosmos, Foton M3 satelliteFoton M3 satellite,, ((Damasso et al., 2008)Damasso et al., 2008);;

10.10. R3DR3DЕЕ, , 02/2008 02/2008 -- 09/2009, ESA Columbus module of  ISS 09/2009, ESA Columbus module of  ISS (Dachev et al., 2012(Dachev et al., 2012)); ; 66

11.11. RADOMRADOM, 10/2008 , 10/2008 -- 08/2009, Indian Chandrayyan08/2009, Indian Chandrayyan--1 satellite around Moon, 1 satellite around Moon, (Dachev et al., 2011)(Dachev et al., 2011);;

12.12. R3DRR3DR, 03/2008 , 03/2008 -- 08/2009, ESA08/2009, ESA--Roscosmos,Roscosmos, EXPOSEEXPOSE--R, Zvezda, ISS, R, Zvezda, ISS, (Dachev et al., 2012)(Dachev et al., 2012); ; 77

13.13. LiulinLiulin--PhobosPhobos, Russian Phobos, Russian Phobos--Ground, 2011, Ground, 2011, –– unsuccessful launch,unsuccessful launch, (Semkova et al., 2012)(Semkova et al., 2012);;

14.14. RD3RD3--B3B3, 04 , 04 -- 05/2013, Roscosmos, BION05/2013, Roscosmos, BION--M1 satellite M1 satellite , , (Dachev et al., 2014(Dachev et al., 2014)); ; 88

15.15. RD3RD3--B3B3, 07 , 07 -- 09/2014, Roscosmos Foton09/2014, Roscosmos Foton--M1 satellite, M1 satellite, (Dachev et al., 2017a)(Dachev et al., 2017a);;

16.16. R3DR2R3DR2, 10/2014 , 10/2014 -- 01/2016, ESA01/2016, ESA--Roscosmos, EXPOSERoscosmos, EXPOSE--R2, Zvezda, ISS, R2, Zvezda, ISS, (Dachev et al., 2017b)(Dachev et al., 2017b);9;9

17.17. LiulinLiulin--MOMO, since 14 March 2016 working at  ESA, since 14 March 2016 working at  ESA--Roscosmos, ExoMars TGO satellite Roscosmos, ExoMars TGO satellite 

(Mitrofanov et al., 2017)(Mitrofanov et al., 2017), , (Currently at Mars orbit)(Currently at Mars orbit). 10. 10
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Space experiments included in the databaseSpace experiments included in the database
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First Liulin dosimeterFirst Liulin dosimeter--radiometer was developed for the program of radiometer was developed for the program of 

the second Bulgarian cosmonaut A. Alexandrov It was successfullythe second Bulgarian cosmonaut A. Alexandrov It was successfully

flown on flown on Mir space station Mir space station between 1988 and 1994between 1988 and 1994

Control Block:Control Block:

Size: 300x220x170 mmSize: 300x220x170 mm

Weight: 10.5 kgWeight: 10.5 kg

Charge sensitive
preamplifier-
shaper A225

Amplifier
Voltage to
Frequency
Converter

Discriminator

Microcomputer
65C02

Telemetry

RS2322cm2, 0.306 mm
Surface Barrier

Detector

Detector Unit Microcomputer Unit

Analog
Switch

Amplifier
Integrator

Fluence

Dose

Uref. Display

Display

1
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Liulin-E094 instrument were used successfully on American 
Laboratory module May-August 2001 as a part of German lead 

Dosimetric mapping experiment

S. HelmsS. HelmsJ. WossJ. Woss Yu. UsachevYu. Usachev

American astronaut James Voss 
working with Dosimetric mapping 

experiment on 26.06.2001

Liulin-Е094 

Liulin ControlLiulin Control

And InterfaceAnd Interface

Unit (CIU)Unit (CIU)

Liulin MobileLiulin Mobile

Dosimetry UnitDosimetry Unit

(MDU)(MDU)

2
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R3D-B2/B3 instruments for ESA Biopan 5/6 facilities outside of 
Foton M2/M3 satellites. The spectrometers are mutually developed with the 

University in Erlangen, Germany 

PAR channel

UV-A channel

UV-B channel

UV-C channel

Detector of 256 
Channels

LET spectrometer

SizeSize: : 8282x57x25 mmx57x25 mm

WeightWeight: 1: 1229 9 gg

ConsumptionConsumption: : 8484 mWmW

4 Channels UV 
spectrometer

R3DR3D--BB22

3,5
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Liulin-5 dosimetric telescope is a part of Matroska-R facility. The 
telescope is jointly developed with IMBP, Moscow Russia. Matroska 
experiment  is a mutual between ESA and Russia and was launched 

toward ISS in June 2007. It was active till 2015.

Weight 0.57 kg; P = 330 mW

MatroskaMatroska--RR
MatroskaMatroska--EE

Electronic blockElectronic block

Detector Detector 

modulemodule

Liulin-5 in the  spherical 
phantom on PIRS module of 

ISS

4
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R3DE instrument, which is a part of the ESA EXPOSE facility  worked 
continuously on the EuTEF platform of Columbus module on 

International space station from February 2008 to September 2009

R3DER3DE

EuTEFEuTEF

EXPOSEEXPOSE--EE

+Z+Z

A closeA close--up view of the Columbus up view of the Columbus 

laboratorylaboratory

Credits: ESA/NASACredits: ESA/NASA

The detector of R3DE instrument 
is shielded by less than 0.4 

g/cm2 material including: 1 mm 
aluminum + 0.1 mm cuprum +0.2 

mm plastic. This allows direct 
hits on the detector by electrons 
with energies higher than 0.78, 
MeV and protons with energies 

higher than 15.8 MeV

UV diodesUV diodes

Behind theBehind the

case SSDcase SSD

6
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R3DR instrument as part of ESA EXPOSE-R facility worked at the 
Russian segment of ISS between March 2009 and August 2010

EXPOSEEXPOSE--RR

R3DRR3DR

7
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ИКИТИКИТ--БАНБАН вв сотрудничествесотрудничестве сс УниверситетомУниверситетом вв гг. . ЭрлангенЭрланген, , 

ГерманияГермания ии ИнститутомИнститутом медикомедико--биологическихбиологических проблемпроблем, , РоссияРоссия, , 

участвовалучаствовал вв экспериментеэксперименте нана спутникспутникее ““БИОНБИОН--ММ”” №№1 1 сс приборомприбором

РР33ДД--ББ33

РДРД33--ББ33

R3DR3D--B3B3 БлокБлок питанияпитания

РДРД33--ББ3 3 

““БИОНБИОН--ММ”” №№11

R3DR3D--B3B3

FotonFoton--ММ33, Biopan, Biopan--66

8
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External view of R3DR2 instrument (in the red square) as mountedExternal view of R3DR2 instrument (in the red square) as mounted

in the EXPOSEin the EXPOSE--R2 facility. (Picture taken by Russian cosmonaut R2 facility. (Picture taken by Russian cosmonaut 

G. Pedalka (only his arm is seen in the leftG. Pedalka (only his arm is seen in the left--upper corner, while upper corner, while 

cosmonaut M. Kornienko is seen in the left middle plan) on 15 cosmonaut M. Kornienko is seen in the left middle plan) on 15 

August 2015 during EVA for examination EXPOSEAugust 2015 during EVA for examination EXPOSE--R2 facility R2 facility 

outside Russian outside Russian ““ZvezdaZvezda”” module.) (Picture credit of ESA/RKA).module.) (Picture credit of ESA/RKA).

R3DR2R3DR2

9
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Final result of the separation of the R3DR2 instrument data for the 
period 24 October 2014-11 January 2016 in four radiation sources*

*Dachev, T. P., N. G. Bankov, G. Horneck, D.-P. Häder; Letter to the Editor. Radiat Prot 
Dosimetry, 174 (2), 292-295, 2017, https://doi.org/10.1093/rpd/ncw123.
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Orbital station ExoMarsOrbital station ExoMars--TGO. The disk in the right part of TGO. The disk in the right part of 

the figure is the EDM landing modulethe figure is the EDM landing module
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Functional scheme and external view of the Functional scheme and external view of the 

"Liulin"Liulin--MO" dosimeterMO" dosimeter 10
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Online demonstration of the databaseOnline demonstration of the database

http://esahttp://esa--pro.space.bas.bg/pro.space.bas.bg/

http://esahttp://esa--pro.space.bas.bg/betapro.space.bas.bg/beta

http://esahttp://esa--pro.space.bas.bg/datasourcespro.space.bas.bg/datasources



Home page of the siteHome page of the site

http://esahttp://esa--pro.space.bas.bg/pro.space.bas.bg/

Unufied database...Unufied database...
10th Solar Influences workshop, 

Primorsko, 4 June 2018 2222



Software architectureSoftware architecture
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DATA SOURCES

CSV files



DATA SOURCESDATA SOURCES

http://esahttp://esa--pro.space.bas.bg/datasourcespro.space.bas.bg/datasources
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LIULIN_MIR data sourcesLIULIN_MIR data sources

http://esahttp://esa--pro.space.bas.bg/datasources/LIULIN_MIRpro.space.bas.bg/datasources/LIULIN_MIR
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Source selectionSource selection

http://esahttp://esa--pro.space.bas.bg/betapro.space.bas.bg/beta
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Choose Choose ““R3DR2R3DR2”” press press ““SubmitSubmit””
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Choose the time interval* (in the example: 2015/10/25 00:00:00Choose the time interval* (in the example: 2015/10/25 00:00:00--

2015/10/28 00:00:00) and variables (in the example: Date/Time/; 2015/10/28 00:00:00) and variables (in the example: Date/Time/; L L 

value (L); Flux; Absorbed dose; Dose to flux ratio) (* if the tivalue (L); Flux; Absorbed dose; Dose to flux ratio) (* if the time me 

interval is larger than 24 hours than the software divide the ouinterval is larger than 24 hours than the software divide the output tput 

pictures at 24 hours)pictures at 24 hours)

Unufied database...Unufied database...
10th Solar Influences workshop, 

Primorsko, 4 June 2018 2828



OPTION 1: Receiving graphics - press “Submit”. 
As a result you obtain the following figures

(Page 1; 25/10/2015 )

Unufied database...Unufied database...
10th Solar Influences workshop, 

Primorsko, 4 June 2018 2929



OPTION 1: Receiving graphics - press “Next page”. 
(Page 2; 26.10.2015)
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OPTION 1: Receiving graphics - press “Next 
page”. (Page 2; 27.10.2015)
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Future Liulin type space experimentsFuture Liulin type space experiments



LiulinLiulin--Ten Koh spectrometer for radiation environment Ten Koh spectrometer for radiation environment 

observation on the Japanize Tenobservation on the Japanize Ten--Koh satellite at 600 km orbitKoh satellite at 600 km orbit
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2018
KeiKei--Ichi OkuyamaIchi Okuyama, Kyushu Institute of Technology, Japan, Kyushu Institute of Technology, Japan

Premkumar SagantiPremkumar Saganti, Prairie View A&M University, Prairie View, Texas, USA, Prairie View A&M University, Prairie View, Texas, USA

S. Douglas HollandS. Douglas Holland, NASA / Johnson Space Center, USA , NASA / Johnson Space Center, USA 

T. DachevT. Dachev, , Space Research and Technologies Institute, Bulgarian Academy of Space Research and Technologies Institute, Bulgarian Academy of Sciences, BulgariaSciences, Bulgaria



LiulinLiulin--AR spectrometer for radiation environment AR spectrometer for radiation environment 

observation on SABIAobservation on SABIA--MAR 1 satelliteMAR 1 satellite
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T. Dachev1, A. Zanini2, M. Colazo3, D. Caruso3, V. Ciancio4

11Space Research and Technologies Institute, Bulgarian Academy of Space Research and Technologies Institute, Bulgarian Academy of Sciences, Bulgaria, Sciences, Bulgaria, tdachev@bas.bgtdachev@bas.bg
22Istituto Nazionale di Fisica Nucleare, Sez. Torino, Torino, ItalIstituto Nazionale di Fisica Nucleare, Sez. Torino, Torino, Italy, y, zanini@to.infn.itzanini@to.infn.it

33ComisiComisióón Nacional de Actividades Espaciales, Buenos Aires, Argentina, n Nacional de Actividades Espaciales, Buenos Aires, Argentina, caruso@conae.gov.arcaruso@conae.gov.ar, , 
44Universitad National de La Plata, La Plata, Argentina, ciancio@netverk.com.ar

The SABIAThe SABIA--Mar (SatMar (Satéélite Argentino Brasilelite Argentino Brasileñño para Informacio para Informacióón del Mar) is a dual satellite n del Mar) is a dual satellite 

joint Argentinejoint Argentine--Brazilian Earth observation mission, which objective is to studyBrazilian Earth observation mission, which objective is to study the the 

oceanic biosphere, its changes along time and how it is affectedoceanic biosphere, its changes along time and how it is affected and reacts to human and reacts to human 

activity. The Argentinian SABIAactivity. The Argentinian SABIA--Mar 1 satellite is planned to be launched at 702 km sunMar 1 satellite is planned to be launched at 702 km sun--

synchronous circular orbit in  2021.  The  platform  and  the  isynchronous circular orbit in  2021.  The  platform  and  the  instruments  for  ocean  nstruments  for  ocean  

color observation and sea surface temperature determination are:color observation and sea surface temperature determination are: 1. developed  and  1. developed  and  

built in  Argentina.  A Liulin  instrument  for determination anbuilt in  Argentina.  A Liulin  instrument  for determination and quantification of the d quantification of the 

global distribution of the 4  possible primary sources of space global distribution of the 4  possible primary sources of space radiation outside the radiation outside the 

satellite: The Liulin satellite: The Liulin --R dimensions are 10x40x20 mm and weight of 0.092 kg.R dimensions are 10x40x20 mm and weight of 0.092 kg.

The SABIAThe SABIA--Mar satellite Mar satellite The LiulinThe Liulin--AR instrument AR instrument 

Liulin-AR

2020
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The LiulinThe Liulin--ММLL instrument  is under development for the ESAinstrument  is under development for the ESA--

Roscosmos ExoMars 2020 Roscosmos ExoMars 2020 ((ESA project: ESA project: ““DOSIMETRY: Dosimetry DOSIMETRY: Dosimetry 

science payloads for ExoMars TGO & surface platformscience payloads for ExoMars TGO & surface platform””

http://esahttp://esa--pro.space.bas.bg/pro.space.bas.bg/))

MarsMars Trace GasTrace Gas

MissionMission--OrbiterOrbiter

ESA's ExoMars RoverESA's ExoMars Rover

20. 07. 2020

LiulinLiulin--MOMO

Roscosmos ExoMars Surface platformRoscosmos ExoMars Surface platform

LiulinLiulin--ML?ML?
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The LyulinThe Lyulin--MKSMKS--2 is being developed from 2014 to 2018. The aim is 2 is being developed from 2014 to 2018. The aim is 

to create an service dosimetric system for monitoring the personto create an service dosimetric system for monitoring the personal al 

dose of crew members in the Russian segment and outside the ISSdose of crew members in the Russian segment and outside the ISS

„Луна-Глоб“
„Луна-Глоб“The instrument's priority is to measure the dynamics of dose 

accumulation during exit into open space. Similar measurements of 
“MIR" and ISS have not been done so far!

2020



2 Liulin2 Liulin--AF instruments are part of the Matroshka III research project AF instruments are part of the Matroshka III research project 

with participants from Germany, Japan, Poland, Hungary, Russia awith participants from Germany, Japan, Poland, Hungary, Russia and nd 

Bulgaria to study the dynamics of cosmic radiation accumulation Bulgaria to study the dynamics of cosmic radiation accumulation in in 

tissuetissue--equivalent phantom in the Russian segment of ISS equivalent phantom in the Russian segment of ISS 
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"Liulin"Liulin--AFAF““ spectrometersspectrometers

location in the Matroshkalocation in the Matroshka--III PhantomIII Phantom

Expected appearance ofExpected appearance of

““LiulinLiulin--AFAF”” spectrometers spectrometers 

2020
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IKIT-BAS in cooperation with the University of Erlangen, 
Germany and IMBP-RAS, Russia will participate in the 

experiment BION-M-2 satellite with the P3D-B3 instrument in 
2021 at an altitude of 800-1000 km and orbit inclination 62°

РДРД33--ББ33

R3DR3D--B3B3 БлокБлок питанияпитания

РДРД33--ББ3 3 

““БИОНБИОН--ММ”” --22

R3DR3D--B3B3

FotonFoton--ММ33, Biopan, Biopan--66

2021
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ConclusionsConclusions

�� Liulin type spectrometers proved its availability to Liulin type spectrometers proved its availability to 

characterize the radiation field from different characterize the radiation field from different 

radiation components (GCR, SAA, ORB) in the Earth radiation components (GCR, SAA, ORB) in the Earth 

and Moon radiation environment;and Moon radiation environment;

�� Main advantage of the Liulin type spectrometers Main advantage of the Liulin type spectrometers 

are: low weight and relatively high scientific and are: low weight and relatively high scientific and 

application value of the obtained data;application value of the obtained data;

�� The Liulin instruments database include 10 The Liulin instruments database include 10 

experiments performed in space between 1991 and experiments performed in space between 1991 and 

2018;2018;

�� The  fully operable database is expected to be The  fully operable database is expected to be 

available onavailable on--line till the end of June 2018.line till the end of June 2018.
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Unified web-based database with Liulin-type instruments’

cosmic radiation data”. The database of the Liulin 
instruments  dose rate and flux data and some time-spatial 
coordinates of the ISS are available online at the following 

URL: http://esahttp://esa--pro.space.bas.bg/pro.space.bas.bg/

http://esahttp://esa--pro.space.bas.bg/betapro.space.bas.bg/beta

http://esahttp://esa--pro.space.bas.bg/datasourcespro.space.bas.bg/datasources
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NoNo Instrument,Instrument, Platform,Platform, PI,PI,

Time periodTime period
PlatformPlatform InstrumentInstrument Scientific Scientific 

resultresult

11 "LYULIN", "MIR" Station,"LYULIN", "MIR" Station,

V. Petrov, IMBPV. Petrov, IMBP--RAN, RAN, 

T.  Dachev, SRTI, 1988 T.  Dachev, SRTI, 1988 -- 19941994

22 RADIUSRADIUS--MD, MarsMD, Mars--96,96, ИМБПИМБП--РАНРАН, , 

CNES and IPRSN, France CNES and IPRSN, France 

16/11/199616/11/1996 гг..

Квалифици-
ран прибор

33 LiulinLiulin--44C, Stratosphere balloonC, Stratosphere balloon, , 

F. Spurny,F. Spurny, NPI, Czech Rep.,NPI, Czech Rep.,

GapGap, , FranceFrance, , 14/06/200014/06/2000

4 LiulinLiulin--J, MDUJ, MDU--11, NASA aircraft , NASA aircraft -- ERER--

22 -- (U2S), Y. Uchihori, NIRS, Japan, (U2S), Y. Uchihori, NIRS, Japan, 

Oct.Oct.--Nov. 2000Nov. 2000

5 LiulinLiulin--C, MDUC, MDU--5/65/6, CSA, CSA aircrafts,    aircrafts,    

F. Spurny,F. Spurny, O. Ploc, NPI, Czech O. Ploc, NPI, Czech 

Rep., from 01/04/2001Rep., from 01/04/2001 up to nowup to now

6 LiulinLiulin--ЕЕ094094, MDU, MDU11--44,, American American 

segment of ISSsegment of ISS--Destiny,Destiny, G. Reitz, G. Reitz, 

DLR, Germany,DLR, Germany, AprilApril--AugustAugust 2002001 1 

гг. . 

More significant experiments with Liulin type instruments (1)More significant experiments with Liulin type instruments (1)
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More significant experiments with Liulin type instruments (2)More significant experiments with Liulin type instruments (2)

NoNo Instrument,Instrument, Platform,Platform, PI,PI,

Time periodTime period
PlatformPlatform InstrumentInstrument Scientific Scientific 

resultresult

77 R3DR3D--B2B2, , FotonFoton--M2, ESA, M2, ESA, 

G. Horneck, DLR, D.G. Horneck, DLR, D.--P. Haeder, UE, P. Haeder, UE, 

Germany, 1Germany, 1--12 June12 June 20052005

88 LiulinLiulin--4J, Balloon of NASA Deep 4J, Balloon of NASA Deep 

Space Test Bed  certification flight, Space Test Bed  certification flight, 

E. Benton, OSU, USA, E. Benton, OSU, USA, 8 8 June June 2005 2005 

99 LiulinLiulin--66I, JungfrauI, Jungfrau,,

E. Fluekiger, UB, Switzerland, E. Fluekiger, UB, Switzerland, отот

септсепт. 2005 . 2005 гг.. December 2016December 2016

((http://130.92.231.184/)

10 LiulinLiulin--44SA,SA, Quantas Airlines Quantas Airlines 

aircrafts, aircrafts, J. Getley, UNSV, J. Getley, UNSV, 

Austarlia, 2005Austarlia, 2005--20102010

11 LiulinLiulin--44S, IBERIA Airlines aircrafts,S, IBERIA Airlines aircrafts,

Saez Vergara, CIEMAT, Spain, Saez Vergara, CIEMAT, Spain, отот

20052005 up to nowup to now

12 „„LiulinLiulin--ISSISS““ Russian segment of Russian segment of 

ISS, ISS, V. Petrov, IMBPV. Petrov, IMBP--RAN, Russia,RAN, Russia,

T. Dachev, SRTI, T. Dachev, SRTI, 2005 2005 up to nowup to now
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More significant experiments with Liulin type instruments (3)More significant experiments with Liulin type instruments (3)

NoNo Instrument,Instrument, Platform,Platform, PI,PI,

Time periodTime period
PlatformPlatform InstrumentInstrument Scientific Scientific 

resultresult

1313 „„LiulinLiulin--55““, Russian segment of ISS, , Russian segment of ISS, 

V. Petrov, IMBPV. Petrov, IMBP--RAN, Russia,RAN, Russia,

Semkova, SRTI, Semkova, SRTI, 2002007 7 -- 20162016

1414 R3DR3D--BB3,3, FotonFoton--MM33, ESA, , ESA, 

G. Horneck, DLR, D.G. Horneck, DLR, D.--P. Haeder, UE, P. Haeder, UE, 

Germany, Dachev, SRTIGermany, Dachev, SRTI

1144--26 26 SeptemberSeptember, 2007, 2007

1515 RADOMRADOM, , Indian Moon satelliteIndian Moon satellite
Chandrayaan-1

Dachev, SRTI 22/10/2008Dachev, SRTI 22/10/2008--29/09/200929/09/2009

16 LiulinLiulin--6R, Rocket flight                6R, Rocket flight                

from Andoya, Norvey up tofrom Andoya, Norvey up to 380 380 kmkm

31/12/31/12/2002008 8 гг. . 

17 R3DE, ESA, Columbus, ESA, R3DE, ESA, Columbus, ESA, 

G. Horneck, DLR, D.G. Horneck, DLR, D.--P. Haeder, UE, P. Haeder, UE, 

Dachev SRTI, Dachev SRTI, 17/02/200817/02/2008--03/09/200903/09/2009

18 R3DR3DRR, ESA, Zvezda, ESA, , ESA, Zvezda, ESA, 

G. Horneck, DLR, D.G. Horneck, DLR, D.--P. Haeder, UE, P. Haeder, UE, 

Dachev, SRTI Dachev, SRTI 1111/0/033/200/20099--2020/0/088/20/201010
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More significant experiments with Liulin type instruments (4)More significant experiments with Liulin type instruments (4)

NoNo Instrument,Instrument, Platform,Platform, PI,PI,

Time periodTime period
PlatformPlatform InstrumentInstrument Scientific Scientific 

resultresult

1919 LiulinLiulin--66MB,MB, Lomnisky Shtit peak,Lomnisky Shtit peak,

K. Kudela, UPJS, Slovak Rep.,  K. Kudela, UPJS, Slovak Rep.,  

fromfrom 2002009 to 20149 to 2014

2020 LiulinLiulin--6K, Korean commercial 6K, Korean commercial 

flights , flights , J. Hwang, KASI, Korea,J. Hwang, KASI, Korea,

20102010 гг. . 

2121 LiulinLiulin--RG, 5 Balloons of PTB, RG, 5 Balloons of PTB, 

F. Wissmann, PTB, Germany,F. Wissmann, PTB, Germany,

July 2011 and July/August 2012 July 2011 and July/August 2012 

22 LiulinLiulin--J, Fukushima AEPJ, Fukushima AEP,   ,   

Y. Uchihori, NIRS, Japan, Y. Uchihori, NIRS, Japan, 

2222--28 28 MarchMarch 2011 2011 

23 LiulinLiulin--FF,, PhobosPhobos--Grunt, Grunt, V. Petrov, V. Petrov, 

IMBPIMBP--RAN, Russia,RAN, Russia,

Semkova, SRTI, Semkova, SRTI, 09/11/201109/11/2011

24 RDRD33--BB3, 3, „„BIONBION--ММ““ №№11, , 

V. Shurshakov, IMBPV. Shurshakov, IMBP--RAN, Russia,RAN, Russia,

T. Dachev, SRTI, T. Dachev, SRTI, 1919/04 /04 -- 1919/05//05/2013 2013 
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More significant experiments with Liulin type instruments (5)More significant experiments with Liulin type instruments (5)

NoNo Instrument,Instrument, Platform,Platform, PI,PI,

Time periodTime period
PlatformPlatform InstrumentInstrument Scientific Scientific 

resultresult

25 RDRD33--BB3, 3, „„FOTONFOTON--ММ““ №№44, , 

V. Shurshakov, IMBPV. Shurshakov, IMBP--RAN, Russia,RAN, Russia,

T. Dachev, SRTI, 08/09 T. Dachev, SRTI, 08/09 -- 20/10/2014 20/10/2014 

2266 R3DR3DR2R2, ESA, Zvezda, ESA, , ESA, Zvezda, ESA, 

G. Horneck, DLR, D.G. Horneck, DLR, D.--P. Haeder, UE, P. Haeder, UE, 

Germany, Dachev, SRTIGermany, Dachev, SRTI

2424//1010/20/201414--1111/0/011/20/201616

2727 LiulinLiulin--MOMO,  ,  ExoMarsExoMars--TGO, TGO, 

I. Mitrofanov, SRII. Mitrofanov, SRI

J. Semkova, SRTIJ. Semkova, SRTI

22 22 April April 2016 2016 –– till nowtill now


