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indian Mind Sacelite | bus kas been developed a5 a smandard bus of 100 kg chiss which inclades a payload
capabilicy of srowrd 30 kg The spacecraft bus has been developed as 2 wersatle bus n order to- @rry
different paploads withour sipnificant changes in the bus b offers a wvery quick urm-arcand dme and kw cost
means of demonstranng, verdring and evakluacing new technologies. The first mission of the [F15-1 series was
faunched successfisly onAped 28t P8 a5 a co-passenger akong with Carmosar 34 onboard FSLY C3. Two
payiozds namely Mull Specoral Camera and Hyper Speoral Camera were flown successiully aon B45-10
Eeyeral promesing new technalogies thar have been mmplemensed incchis missian have boen qualfied after s
successful completan of two year missian fife.

TOUTHSAT s second in this series, carrying three payleads namely SOLPAD: LiviySl and Ra8IT. o
plnned 1o ke lwunched on PSLN-1E as co-passenger along with Rescurcesac-2 into BIT kams = Sun
Eynchronous Oribit at a nominal bocal dme of 10:30 am. The payload data collecred weill be used for schendiic
studies lor research of solar sceiviny, mapping the Torl Elecoron Concent {TEC) of the lonasphere and
performing airghow measusrements of the earth's acmasphere.
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The SOLPRAD paplcad anboaed Youthsar would  be I I
conrricusly manitoring the Solar acovites {lie flare and B
CHE evenes) chrough Fard X-rays. Y-rays and parzicle = l
{maosaly elecrons and provans) dececcors. The effeces of I
these sofar activices on lonasphere veould be studied by
FsBIT and che efeos on the chermesphere, which co-exdses
with the ionosphere, by LiVidySl. Al the three payloads pot
mgether form a urbque amd comprehensive padage of  RABIT Tomogram
experiment for the imwessigation of the composicon,
gnergetic amd dynamics of upper atmosphere o
The combinamaon of LIVHyS and Ra8IT would provide . ,
: encelent smultaneous measerements of newcral I i
and plasma paramerers respectively,
camplementing  each other and i i
also the solar radiadion
measurements  throwgh
SOLRAD. Bath
these Indian esperimencs are ohe firse of & kind
indigencushy buil coboand an Indian sacelice.

Youthsar s built arcund |F5=1 Bis and all the mainframe efements are inherived from chis bus excepe for
few sysreme: [ME-] Bux is a three avis smbilized 100 kg class bus, budle in single syszem canfiguradan.
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2OLRAD (Solar Radacion Experiment) is a co-operatve joint
soenaific mision bemween India and Russa with pardopacion of
pouth from both the counmries.

Ecientiic poals:  SOLRAD inszrumenc is designed in SIS MSL

{Skobef'copn Irconure of Muclear Physics Moscow Smre University)

1 study cime warizdons of solar Xray and Gamma-ray flux and

spectra a5 well as the waratons of the S of charged parocles

generaced i the Sun ar incthe Exrth vicinicy. Ascrophysical gamma-

ray burscs and some varhble sources cin be abio soudied.

Thegoal is researdh of solar flare sctivicy by measuring temporal and speceral paramecers of sofar flare Xoraps
and Gamma rays as well as of charge particie (ehecoron and procoes) fluses i che Earth Polar cap regions
which are sensitive to solar flare activicy. The scencific objectives are met with an X-ray and Gamma ray
derecror = spcrromecer sypsvem using a Mal (TI § Cs (T phosssch unic and a charged partcls detecoor
sysTesm Lsang a slicon deteotar pehescopE e

SOLRAD payload consists of owo modules ramety Dececcor module and Elecoronics module. The Dwrector

module consises of owo independent unies: Dierecrer Uret for Blecrreens (DUE) and Deteczor Unit for X-rays

and Gamma {DUXG). Based on the stenciic chjectve, SOLRAD payload has ta be painting towards Sun

during Sum Poinaing period of thwe orbic

The phenomen va be scudied with SOLRAD particls depeceor ara:

« SEP events and solar charped particle peneorazicn Bowrdarkes inche Easth's mapnetosphene during
gecmagnecic disturbances;

+ Dwynamics of the relaciviszic elecmmon Sudes in the Earth's magnecosphers;

= Engrgetic partide precpicaton wnder te Exrch's rediacien beles {azbow and high lacioudes),
The phenomena to be studed with SOLRAD X-rayand Gamma detector ane

+ Fase X-rayand Gamma-ray flux varatans

* Thermadard non-thermal parcal ¥aray and Gamma-ray specora

= Gamma-ray lines

+ Ascrophysical gemma-ray barscs {GEE)

« Merzy bnaries. pulsars, SR etc

SOLRAD papload is absays kepe OMN throughou che tima in the orbic imespective of the amioode geamecry.
SOLRAD paplead dara 15 stored In s evernal merneey, SOLRAD payload has a provision anbaard to score
e lasc 200 sessions payload daza, which can be played back on requirement by ssulng 2 SOLEAD mulcl daza
command approprizoely. The escimared dara volume s |00 MEyoesdday.

res magneton phere - Earths radistion
Eulis wrd s bourdanm locaoon

Thee "Lt Wiewing Hyper Specral bnager” referenced to as LivHyS! would be concnucusky imagry the
earth’s limd aloeg the merdan beressen — B0-B00 km as ic moves inche palar arbée. The aomosphare in this

alvrude region is emanatng a range of prominent seglos emissions at different wavelengths maximzing ac
different hesghes: These amospheric emissions are known ax “Adrglow’. They sorve as 3 perfect tracer
far the processes acourring in che altmsde reglons from shich they emanace.

Thee mrain objective of the Instrument i 1o perform alrgiow measurements in che Earch's upper asmasphere
B0 oo &00 km) in 2 specoral range of 450 nm to 950 nm. The pkxervations wadld be carried owrin che sarth’s
limk ¥lewing meade with 2 range of abowt 1172 km from a LEC sun-syrchronous palar arbitd pladarm
jafticude of BIT km}. Sensar Development Area (SECW at Space Applicaciors Cencre (3400 bas developed
this Hyper-specrrad Imaper. The carthy's bnb viewing rather than riade viewing geomecry is chosen
because the horizonoal Ene of sight chrough the earch’s limb congaing Upro sty tmes mane emitong maeral
than a corresponding nadirsiew. chus providing greater sensitviey,

Imaging Systemc The vaging system of
LiVHyS| consisrs of cobecting aptics, a2
wedge filper, 513154 elements Silicon based
APS (Acrive Pioed Sersor) area array and
assooared checrroncs. The 254 plaels side of
the decectar would be digned verncally {faw
anils) along che alcosde awis, while dhe 513
ploced sl e of the: decacrar woulkd be emplojyed
harizongally {Bard | is along +Roll side, Band
512 is abang ~Rol side) In this configuranion,
the imaged airgiow emissions wauld not only
provide the alcoude distribegon of che
emiting species but also ghe us an insight
ino the physical, chemical and eransport
procesies operabeg at  differert ahicude SOLEHITIC OF 5%

regimes of upper atmesphers.
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Sciencific Objecdves: The mawn objeczive of RaBIT payioad (Redio Beacon for loraspiiere Tamagraphy) is to
measure the Toral Becron Concent {TEC) aof tvwe loncsphere. The posidon acooracy. achievable fram
navigatian satellives is fargely affecred by thie intervening sanosphere. The range error i directly proporiaonal
ta the poeal elecrron content along che ray path. lemaspheric momography i a powerful toal 1o address the
spartial varabilicy of che janasphere. The advanmpe (s thas it ghves a srapshor plecure of che bricode, ahicude
varizton of the isnasphere. The basic dam for this is che bre of sight TEC (STEC)

RaBIT Papboad
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RalT Transmitmer onboard de saceline will generace and - et el %- g --'.: e
transmes v ground, rea phase coherent frequences. |50 |.‘,-i 2 g 4 —
Mz and 400 MHz at a power bevel of #30 dBm. The T — v e
pround receivers measures the phase diference berween M :.Ir! L S i, %)

the incoming sigmals. and che TEC s estmated by the
mathad of Differantial Deppler Technique. The recelver
chain far Indian region is along 77-78" longmude from
Trivaredrum o Drelhl and for Bussian regian along 84-87
lengitude. In order o meet the enwedope canstralncs, the
antenna & stowed during the bunch and deployed after
Injeotion wsing Mylon Rope Cucter Mechanism.

The TEC daw cbmined at &l the ground smmians will be
kepr ac 15500C {Indian Space Scence Dan Cencre). The
final preduct wiz. The lonespherc Tomogram over the
Inckan ard Fussizn reglons will be generated using the
VTEC memsured ac each szadon, and kepe ac 1550DC for
Lsars
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Oreboasd auomanion of payload scheduling & planned for the frst dme in Youthsat to make dwe payload
aperations fully autonomows and 2o o redice the ground commanding load. Avsomatan of Payload
Sevuencer irvodves A05 LOS Compumian, Eckpee Encry and Exie Times Computation, Payload Sequencer
Auromation Schoduler ard Commaend gereraton.

Hominally all the three payloads are operated on cime sharing bass. SOLRAD payload is absmys O and &z
requirement of polnting tovwards Sun is mec only when the spacecraft foliows Sun poincing amdcude definician
LiviHyS| payload i planmed 1o be operated in all edipses {Limi Viewing Saxicude Drefiredon is followed),
ecreps the Indian ascending eclpse pass where BaBiT paylcad & operaced. RalBT pagload = planned w be
aperated in both descending and ascending Indan passes cver Russizn and Indan stations where the
spacecraft will fallow Scation viewing arttude arensanan, On<board analyrcal algorichms wil compate the
sraciondOSLOS dmees end edipse EncryExiz tmies whéch will be used by the schoduling sdgesidem oo plan the

payiazd operauons. Playkack planning of S0URAD and LY HyE payloads aloeg wich telemesry daa (HE) is
dore autamatically anboard based on che visibibny duradon svalabilny.

The ground segment elements are spacecralt contral cenrer, payload cporations, data recepvion & payload
dara acquisiclon. bevel-0 operatioes, dam processing - faclicy, dara produces peneranan, archival and
dissemination to meat the: messkon requirements. The RaBIT dam will be collecred by intersded set of smoans
and the dam transferred to S80C The dam from other two payloads, along with HE-PE will be receved
ar Bangalore smoon and moved oo [SS0C, Youthsat will be comraolled throogh Bangalore EETRAC
Meowork Smrion

GROLED SEGHMENT COMNMGURATICN OVERVIEW OF rOLITHEAT
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