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The program of scientific studles on

| | lllt: llllLl‘U'bdlt:lllle ! Lllll)lb
"Basic research of the methods of the space
monltorlng of potentlally dangerous and
catastrophic phenomena with the use of
: mlcro-satelllte technologles" |

IS subprogram In
the Program of basic research of
the Pre3|d|um of Russian Academy of
| Sciences
"'Changes In the environment and climate,
natural catastrophes'’.
UNIVERSAT-2006, Moscow, 27 June 2006
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2 RESEARCH PROGRAM__;_T
. o8
THE “CHIBIS” TY
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_ A I\/Ionltormg the atmosphere -
- the control of distribution andf
' trends of greenhouse gases '
- (CO,), x
. the detectlon of the Iarge -
ejectlons of dangerous -
sulostances |nto the atmosphere -

.iror}ittitbiojrvtdtqﬁiw!i::

 UNIVERSAT-2006, Moscow, 27 June 2006



H\H Momtormg the atmosphere from space is
~conducted with the aid of the wide
spectrum of the methods of remote
| ~_ sensing. o
Thus, for 1nstance, for momtormg of .
- the content of ozone it is used, as a ; .
rule, spectroscopy in the UV and V1s1blef-'-E |

| reglon -
s rrlOnl ‘i g sediments - in the ‘r‘-aui(r—'i
e frequency band e
o temperature profiles - in the thermal |
s oraiise |

UNIVERSAT—ZOOG Moscow 27 June 2006
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~ Such obsery

o conducted fro __number S/C

I-: e e
rvauons cons

In also the tlme remalns i

| the number of the problems, -
Wthh have great practical Value,
Wthh were not solved generally,

untll now, or on which already longgf '-
| ago there are no fresh data.

~ UNIVERSAT-2006, Moscow, 27 June 2006



Example of thls task momtormg the ::
P complete content of C() in the "

atmosphere

Atmospherlc carbomc acld as bas1c
greenhouse gas, plays i
the most important role in the chmate'_-
_ of the Earth, absorbmg "
the thermal radiation of the earth'
surface, and preventmg 1ts em1ss1on ;

| mto the space
| UNIVERSAT 2006 Moscow 27 June 2006
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L harmful 1mpur1t1es in the
atmosphere is another most =
- 1mportant task :

=
"5

¢

\

- 6_:-'. 0 m m ;.‘*o mo TERIRR L~

Measurements by the method of solar
- radioscopy will make it possible to
obtam the data about the scattered

| pollutlon due te.
the hlgh sens1t1V1ty

UNIVERSAT 2006 Moscow 27 June 2006



 Similar irregular measurements were
- conducted fr rom onboard of “Shattl” __
1t is only 1n the beglnmng of the 90th _} |

H.annual

Measurements on the base of mlcro satelhte,
Wlth hlgh spectral resolutlon in the broad -
spectral band in comblnatlon Wlth the -
theoretlcal examination of the processes of _'
the transfer of harmful substances will make'
1t poss1ble to make a serious contrlbutlon to j

the solutlon of this problem Ei e
UNIVERSAT—ZOOG Moscow 27 June 2006 |
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B Space Weather observatlon of
""" the state ef the |enosphere the
radlatlon belts solar Wlnd

Iy o 'i’b no hee vove

 UNIVERSAT-2006, Moscow, 27 June 2006



It is at present Wldely acknowledged
that studles 1n phys1cs of sun-earth

| f connectlons not only glve 1mportant

--""fundamental results, but also be the focus of

[ = - practlcal attentlon because of the observed
, 1nﬂuence of solar act1v1ty and terrestrlal
magnetlc storms both on the ﬁtness for
| Work of contemporary techmcal systems '

| and on the blosphere (1nclud1ng man)

Qo ... I

 UNIVERSAT:2006 Moscow, 27 June 2006
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These studles conﬁrmed the need for the |
guarantee with apphed 1nformatlon about the _
space Weather of the wide clrcle of domestlc usersfi- -
in the sc1ence, natlonal economy, medlclne and 1n’
_ other spheres. | |
In connectlon w1th the development of the meansfi' =
= of space communlcatlon and nav1gatlon,

: an -
overﬂlghts of c1v1l av1atlon, etc., in the future the e
dependence on the solar- space factors only Wlll be |

strengthened
UNIVERSAT—2006 Moscow 27 June 2006
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~ For the success1u1 IorecaSt the
developments also of mon1tor1ng the
magnetlc storms and other S1m1lar
catastroph1c dlsturbances together Wlth the
ground observatlons are necessary the "
easurement of 1nterplanetary space (solar .
Te e s |

and nosphere, carr1ed o hy speuahzed -' -

.iibttittitbibivowdjgwttyt:;

~ UNIVERSAT-2006, Moscow, 27 June 2006




Is 1mp0rtant the fact that

the mlcro-satelhte ensure a max1mall_'

low level of onboard electroma' netic -

1nterferences, Whlch usually hamperfj-_: :;Q

i measurements on large S/C

.iio!)ittitbiojrtidioﬁiqit::

 UNIVERSAT-2006, Moscow, 27 June 2006



C Monltonng of the forest flres
other dangerous phenomena and
' objects on the Earth

VeeeNee 0'0 [ u nn s

 UNIVERSAT-2006, Moscow, 27 June 2006



Today there are sufﬁclently detalled |
satelhte methods, whlch make it possmle toi-t'
ensure momtormg dlfferent dangerous _'
phenomena on the earth's surface and -
- - evaluatmg the1r consequences o :
Such phenomena 1nclude both the natural
| '_  cataclysms and the results of the human
_ act1v1ty, Wthh can lead to the 1rrevers1ble

i ;:_-f changes m the enV1ronment

UN|VERSAT2006MOSCOWZ?June 2006 e



The appllcatlon of mlcro—satelllte Wlth
the contemporary equ1pment __
-~ Wlll make 1t possrble .

to create reglonal system . f  ?_*-5_‘_57?§__1_'

: '_ w1th the hlgh characterlstlcs

:" s 5 = UNIVERSAT'ZOO& MOSCOW,Z?JUHE 2006 : :-- i e fio
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~ D.Astrometrical research.
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~ UNIVERSAT-2006, Moscow, 27 June 2006
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Onboard camera is 1ntended for -

the optlcal observatlons of bohdes and.

‘."."'11'\\‘.

. meteor showers e
1n the Earth's atmosphere

from onboard of mlcro-satelhte. -
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comet-— asteroid danger and all with
the 1ncreas1ng quantlty of startlng of .
autematlc spacecraft the study of :
the dlstrlbutlon of small bodles 1n

the near-earth space ”

= ___|s extremeW urgent._ -

0!!!ttttit5i01!itbuntiqti:;

~ UNIVERSAT-2006, Moscow, 27 June 2006



- ?53 MICRO-SATELLITE
- PROJ ECT

PROCESS -

IS

- IMPLEMENTATIQN

. UNIVERSAT 2006, Moscow 27 June 2006



The use ef the mlcro-satelhte 1n
the Russ1an Segment of

(RS ISS)

s

| .: .' ' o UNlVERSAT—ZOOﬁ, MOSCOW,Z? -Ju:ne 2006 i

the 1nfrastructure frame of' o

Internatlonal Space Statmn_ o
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3 1 MICRO-S"TELLITE
“KOLIBRI-ZOOO”
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“Kolibri-2000”

http://www.energia.ru/english/ e
%gll/sm-ducatlon/mlcrosat/mlcrosat

02.html
_UNIVERSAT—2006 Moscow 27 June 2006
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The reahzatlen of Russ1an-Australlan

smentlﬁc educatmnal mlcro-satelhte |
"Kollbrl-ZOOO" March 20, 2002, dellvered__:fa
'_ 1nt0 an orblt by "Progress Ml 7 ", Was by
- the first item of =
the Program ef Sc1ent1ﬁc Educatlonal
MlcrO-Satelhte (PSEMS’ 2002 2007)

. UNIVERSAT-2006, Moscow, 27 June 2006 - -



H?H s Russian-australian

:.‘ e school research . microsatellite "Kolibri 2000
= .- 4 Counterweight L
P S |J """
. - Solar panels | «— Counterweight boom
B _. i Atiitude system set
B . S EnaErneeEe
F & i)
- TR
- S
sl gL e e N SR e T e e
- : SN
. . /
e T v
- - : T " /'/ 9
-. 4 — A
- ! ) Transceivering antenna 145 MHz ; _':';:.::::_ '
i a-_UNIVERSAT-2006 Moscow 27 June 2006'- B




zl The basic characterlstlcs of the “Kolibri- 2000”’;
= 1. Weight 20,5 kg, including:
= .. sc:|ent|f|c equuoment L 3.6 kg: 4
:- - ﬂux-gate magnetometer ST - 0.8 kg;
- - analyzer of particles and electric fields @ 2.8kg
: e  magnetic- qrawtatlonal stablllzatlon and
: one-axis orientation system - 2J7kg
= * oservicesystemwith:  125kg
| : - transmltter / receiver and the buffer store w1th capac1tyl
g oof2 Mbytes S 19ke
: - power supply system (12 +2/—3 V 3. 5 Ah) 5 kg
- cables, connectors : e sl k-
' : - construction and thermo-regulation system 5.3 kg
v - UNIVERSAT-2006, Moscow, 27 June 2006 |




2 Power capac1ty from 0.5 m? solar panel up to 30 W;
| 3. An orbit of ISS; =
- 4. The system of orlentatlon Wlth accuracy of orlentatlon' :

not worse than +/- 10°;

S, Telecomand and telemetry llnk 145/435 MHZ, |
' ' - from 300 to 4800
i i i - bauds
0. Inforniatio‘r_l ab‘ility 15 MbYtes/day.‘ :

OIOQiUQtitbin)ijboppitjE;;

- UNIVERSAT-2006, Moscow, 27 June 2006
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Bas1c sc1ent1ﬁc results of the ﬁrst sc1ent1ﬁc-
educatlonal micro-satellite ""Kolibri —2000”2 g
- S.IL Klimov!, O.R. Grlgoryan2 L

]G M. Tamkov1ch1[, D.L N()Vlk()v1
e e f) Space Research Instltute (IKI) of RAS

‘.".""1'\'[‘.

2) Instltute Of Nuclear PhySICS, Moscow Sate Un1vers1ty, e

| Poster reports June 29 2006 Thursday |
Sectlon v, BaSIC Space Smences in ngh School and |

Cooperatlon |n Space Educatlon PrOJects L
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3 2 MICRO-S"TELLITE
o “CHIBIS”
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TpPaHCNOpTHO-NYCEOEDA KOHTEAHER

MarpocnyTHAE "UHBMC"




= UNIVERSAT-2006, Moscow, 27 June2006.



TpaHCNoOPTHO-MYCKIBON KOHTEAHER

wuackdx npecbpaaceaTensn BOM 1,2

Ady - 145

UNIVERSAT-2006, Moscow, 2F June 2006



MpaevTayuoHHoe yeTpoicTeo COC MY

L
/ e Batapen doTo2nekTprdecklx npeobpasoeatencsi BRI 1,2

[paBUTAUMOHHOS YeTpaleTea SOC Y

Adry - 145

UNIVERSAT-2006, Moscow, 27 June 2006
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The com lex of sc1ent1ﬁc 1nstruments: |
- spectrometer for measurlng the '
- complete content COZ, .

- the camera of optical range,

- low—frequency ﬂax-gate |

' o magnetometer '

- hlgh frequency seareh e01l
o magnetometer e e
- the analyzer of the electromagnetlc
| ‘emissions, .
- the detector of 10nospher1c plasma .

N : AT-2006. Moscow ne 2006




Fundamental techmcal characterlstlcs of the mlcro- S
e satelllte "Chlbls" e =
Sclentlﬁc 1nstruments e 12 5 kg

‘ Servicesystem . 1 182 ke.
Constructlon and temperature control system =93 kg
Orblt e - c1rcular Wlth the helght ~ of 480 km
The tlme of actlve ex1stence - not less than 1 year - _; .

(electroﬂywheels) magnetodynamlc (electromagnets) _3;
= flsem=rii grav1tat10nal (boom), e
= accuracy of the determmation of orlentatlon from thef:;‘f_—“_
. sensors (starry, solar-,---the horlzon)and system
GPS GLONASS ~ to2-angl deg

iy accuracy of guldance (electreﬂywheels and opto-ﬁber-

DUS) +/-3 15 angl deg

N\ | =3 n. mr D006



- S/C Farth - L5 kblt/s j?f??fi”_*i' |

= the capaclty of onboard storage -8 Mbytes __
: the Volume of the adopted from the board 1nformatlon::?:;“_f.-“_
fis -_ ;::'_;.j; T 5 . Mbayt/day nhen
The radlo frequency of command and telemeterlng llnks__ -
' ' 145 and 435 MEL

~ UNIVERSAT-2006, Moscow, 27 June 2006




4 SERVICE SYSTEMS OF
THE “CHIBIS”

-iiotjiqtihiiojftidjqﬁtqyi:;

~ UNIVERSAT-2006, Moscow, 27 June 2006




> 1 System of control
‘;-el_e_ktromakhQ__\/lk el SnEnued e

= - Optovelokonnyy pUS | s ek

';'- electrodynamlc damper e oD
- " onboard Pentlym Wlth the electroautomatlcﬂ :

. ' starry Sensor B e e -1

T- honzontal scanner _- el el el Gl e
t ® 2 Power supply. systems i

_j" 3. System GPS-Glonas. e e

;- 4. Radio 'system of the method df commands and
= tran_smlssmn ofoffieia information:

- 22-" 5.Sistema of the collection of s0|ent|f|c data e
| 6 Radlo system of the transmlssmn of sc:|ent|f|c data_;:_



The fllght contrcl and the
receptlon of mformatlon |nclud|ng_g
_ |mages and spectra 5 ”
accompllshed by a pelnt of

MAAI\IA IAIA AIA IFAIAAMIAAIAIA

ICLC[JLIUII dIIU lellbllllbblUlI UI

- mformatlon IKI RAN Iocated |n
Tarusa S|ty the Kaluga provmce

UNIVERSAT 2006 Moscow 27 June 2006
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I]? | _ .
Space today the medlum of actlve pract1cal human

" | act1v1ty o o

The results of the mastery of space are used 1n the sc1ence

: }f o and technology, L

the need for the1r 1ntroductlon in the formatlon r1pened

ivriduttiq)o:;

Natural method to report the achlevements of space studlesf :

—
o
—

to the general pubhc formatlon and 1ts ﬁrst step school

Mlcro satell1te in thls aspect are the unique teachmg alds,
comprlsed accordlng to the prmclple from the simple to the"

complex and 1ntended for the contemporary system of

e

.(leﬁiOUilbii

: = school format1on =
UNIVERSAT—2006 Moscow 27 June 2006




Development creat1on and use the MS
- requlres tralnlng new spec1al1sts for thelr _f '-

productlon and malntenance

The dlrected tralnlng of such spec1allsts -:
| extremely must be begun as fakul'tatlv,
already in the secondary school 1mprovmgf -

subsequently these knowledge 1n unlverS1ty;

'i.."“tilitbjltﬁfitﬁidfiﬁi

 UNIVERSAT:2006 Moscow, 27 June 2006
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At present in IKI RAN is conducted | -_ |
e the develepment (phase A) Of |
the mlcrosatelhte | "Chlbls"

(launch it is planned on the end 2007);_

_;gottiqtio6!01}0100;@t§!3§:

i U:_NIVER.SAT--'Z'O'QG,'I\/Io.s'cqw,-'2:7i June 2006 JEAEE
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| ational Seminar |
“Appllcatlon of space methods for studymg_ﬁ
the problems of the health of man, -
potentlally dangerous and '
catastrophlc phenomena

W1th the use of the un1versal
mlcro-satelhte platforms” |
(Russm Federatlon UN 2007)

liotﬁdqtitbiostvt...,,“‘==

 UNIVERSAT-2006, Moscow, 27 June 2006
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- oemlnar Larrleu out o
the Space Research Instltute of
the Russ1an Academy of Saences
(IKI RAN, Moscow)

h ttp://www.iki.rssi.ru/

' 1n the terrltory of the Spec1al DeS1gn |

Bureau of the Snace Instrument
. Manufacture of

- the IKI RAN (SDB IKI RAN, Tarusa)';;_ |

http //tarusa ru/skbkpl/skb htm

e UNIVERSAT 2006 Moscow 27 June 2006
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It 1s espec1ally 1mp0rtant to note that ----- ”
= th1s Semlnar is lncluded in
the Plan of the actlon (2006 2007) of

dedlcated to the celebratlon of e
100- anmversary from the blrthday S. P Korolev,

50- annlversary of the launchlng of

the ﬁrst art1ﬁc1al earth satelhte

... "eee m T

UNIVERSAT 2006 Moscow 27 June 2006
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Launch opportumtles MS |n5’j
other orblts are studled by-
following load, lncludlng
- solar synchronous and
- C|rcumpolarorb|ts

|

\

)

' 'U'iNIVERSAT—'Z'OOG, Moscow,'27f June 2006



