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TWO KEY PROBLEMS OF SOLAR PHYSICS
WOULD BE. CHOC 3EN AMONG MANY COMPLEX
PHENOMENA ; DBSERVED ON THE NEAREST STAR.
THESE ARE. SOL.LAR FLARES, WHICH PRODUCE
THE EXPLOGIVE RELEASE OF ‘\ENERGY IN THE
SOLAR ATMOSPHERE, ARND’ THE INTERNAL
STRUCTURE OF THE SUN WHICH IS NOW
ACCESSIBLE TO ' DIRECT ' OBSERVATION BY
METHODS OF HELIOSEISHOLOGY-.

1. EXPLOBIVE RELEASE OF ENERGY IN
SOLAR FLARES Pnpnuceé ALL POSSIBLE
TYPES OF EMISSION: RADIO, OPTICAL, UV,
x%nnv.;aqwna—nav EMISSION. THE. FAST
ACCEILERATION, 'OF  NEUTRONS, CLECTRONS,
NUCLEX PLAGHMA ERUPTION (TRANSIENTS)
INTO SPACE, SHDOCK WAVES DISTURBING
sSOoLAR ATHOSPHERE OCCURSB. CONSEQUENTLY ,
A FLARE I8 VERY COMLEX FPHYSICAL
PHENOMENON INCLUDING SUCH BASIC LINKED
PROCESSES AS RECONNECTION, PARTICLE
ACCELERATION, TURBULENCE, INTERACTION
WITH THE RADIATION COVERING aLL
ELECTROMAGNETIC SPECTRUM, NUCLEAR
REACTION, SHOCKS aAND ETC.

THIS _ COMPLEX PHENOMENA N
S8TRONGLY = INHOMOGENEOUS SOLAR PLASMA
PERMEABLED BY STRONG MAGNETIC FIELD
CAN NOT BE UNDERSTOOD WITHOUT SFPACE
OBSERVATIONS. BROUWUND BASED
OBSERVATIONS ARE POSSIRLE ONLY IN THE
OPTICAL AND RADIO RANGE OF SPECTRIJM.
CORONAS WILL OBSERVE ALL RANGE oF

ELECTROMAGNETIC SPECTRUM INCLUDING
ENERGETIC PARTICLES. NATURALLY, FIRST
orF Al , SOoLAR FLARES FRODUCE

INFLUENCES UPON, SPACE AND EARTH AND
MANIFEST' SOLAR-TERRESTRIAL COUPLING.

2.. THE , POSBIBILITY OF.  DIRECT
INVESTIBATIONS OF ' INTERNAL LAYERS OF
THE SUN WAB OPENED LAST TWENTY FIVE
YEARS  DUE TO DEVELOPHMENT oF
HELIOSEISMOLOGY., K IT IS NOW POSSIBLE TO
HAVE INFORMATION ON DEPTH DEPENDENCE
OF SOUND VELOCITY AND ROTATION.
ESTIMATION OF INTERNAL MAGNETIC FIELDS
AND INVESTIGATIONS OF NON-UNMIFORMITY
WILL BE POSSIBLE DUE TO INCREASING OF
MEASUREMENTS ACCURACY. HELIOSEISMOLOGY
OPENS FOGSIBILITY TO CHECK THEORY OF
STAR"S INTERNAL STRUCTURE AND GOES TO
SOLVING OF DAVIS PARADOX.

QUASI—~SINCHRONOUS ORBIT OF CORONAS
PERMITS TO ARRANGE CONTINIDUS Z20-DAYS
OBSERVAT IONS oF SOLAR LUMINODSITY
FLUCTUATIONS. THUS, CORONAS SHOULD BE
EFFICIENT IN THE SOLVING OF FOLLOWING
PROBLEMS .

~ DETERMINATION OF ENERGY 'TRANSFPORT
AMD. ACCUMULATION - OF ENERGY IN UPPER
.B0LAR. ATMOSPHERES, . 3

.= MEASUREMENTS  OF SOLAR . PLASMA
PARAMEYTERS BY SPECTROSCOPIC METHODSS

~ RADIO AND WHITE LIGHT OBSERVATIONS
OF MASS EJECTION DURING LARGE FLARESS)

- ENERGETIC PARTICLE ACCELERATION IN
SOLAR FLARESS ’

- HELIDSEISMOLOGY OF STRUCTURE AND
DYNAMICS OF THE SUN. '
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TEREK = SOLAR XUV TELESCOPE/OPTICAL CORONOGRAFH WITH GRAZING
AND NORM INCIDENCE MRRORS AND CCD FRAME TRANSFER
IMAGE SENSOR. [T REGISTERS IMAGES OF THE SUN  CORONA
BN THE "RANGES - OF  5-285A(8p~207).  '170-180AC4p~7"),
304AC4e~7") AND 4000-GO0O A,
IT 18 NTENDED FOR:

=~ STUDIES OF, THE EVOLUTION OF LARGE AND FINE STRUCTURES
BN THE SOLAR ATMOSPHERE:

= DETERMINATION OF THE HOT SOLAR PLASMA CHARACTERISTICS
IN ACTIVE REGIONS:

= STUDKES OF CORONAL HOLES. ETC.

RES-C = SOLAR X-RAY SPECTROMETVER. IT PROVIDES MONOCHROMATIC
IMAGES OF THE SUN IN THREE BPECTRAL RANGES: 190-205 A
XUV CHANNEL). B.41-8.43 A (MoXll cHammgl)  AND

1.85-1.87 A (FEXXV cHANNEL).

= XUV CHANNEL. THIS CHANNEL CONSIST OF THE  Two
SUDCHANNELS WITH THE PERPENDICULAR DISFERTION  FLANEU,
EACH CONTAINS ORAZING INCIDENCE PLAMNE GRATING (2400
LINE) WITH MULTILAYER COATING SPHERICAL MIRROR  WORKING
AT NORMAL INCIDENCE AND INTENSFED COOLED CCD FRAME
TRANSFER NMAGE SENSOR. THE SPECTRAL RESOLUTION IS
0.03 A. THE ANGULAR RESOLUTION G x90",

= MoXIl cHanmeL, IT  comerises .TI-E BENT QUARTZ
(0=4.25 A: G CM) CRYSTAL SPECTROMETER WITH SIMILAR
IMAGE BENSOR AS ABOVE THE SPECTRAL RESOLUTION IS
~ 7x107* A. THe ANOULAR ResoLUTION - 6" x &~

= FEXXV CHAMNEL. IT CONTANS THE BENT  SPHERICAL
QUARTZ (D=1.18 A. R=30CM) CRYSTAL WITH SIFMLAR BMAGE
TRANSFER SENSOR. THE SPECTRAL RESOLUTION (g 2x10" A.

THE ANGULAR RESOLUTION = 2°,
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DIDGENESS = DIAGNOSTICS OF ENERGY SOURCES AND SINKS IN FLARES, [T
COMPRISES THREE INDEPENDENT UMNITS, THESE ARE A Braco
HGH-RESOLUTION  SPECTROMETER (BS). AN X-RAY
SPECTROPHOTOMETER (BF) AND TMICROCOMPUTER  FERFORMING
STEERING AND CONTROL FUNCTIONS FOR BS anD BF.
DIOGENESS IS INTENDED TO PFROVIOE THE MEASURLMENTS
WHICH WILL ENABLE THE STUDY OF BALANCE OF THE  SOLAR
FLARE ENERQGY CONTAINED IN ITS MAIN THERMAL RESERVOIR,

BS CHANMNEL: THE RANGE OF 2.83%-3.356 A. THE -~ ™MOsST
rMPORTANT Lines - CaXVIIL. CaXIX. CaXX THE TIME
RESOLUTION 0,1-10 s.

BF CHANNEL: THE RANGE OF 2-160 keV: 6 ENERGY
CHANKNELS: 2-4; 4-8: 10-20. 20-40: 40-80 anD B8B0-160
KEY: THE TIME RESOLUTION: 2-8 KeY - 1 s. 10-160 keY

- 0.1 s,

HELIKOHN = X - AND OAMMA RAY SCINTILLATION SPECTROMETER.

THE MAIN CHARACTERISTIC OF IT:

= NUMBER. OF DETECTURS 2 (SOLAR AND ANTISOLAR DIRECTIONS)
- ENERGY RANGE 10KEV-8MeY

= ENERGY WIRNDOWS FOR THE RNVESTIGATIONS

Of TWE HISTORKES 10-50keV. D0-250keV.250-B00ke!
~ SENSITIVE AREA OF EACH DETECTOR 314 oM@
= SENSITIVITY TO FLARE WITH FLUENCE 210 7era/crs

— STATISTICAL CRITERIUM FOR
DENTIFICATION OF FLARE G, ABOVE THE BACKGROUND
- NUMBER OF PHA CHANNELS 64 FOR EACH DETECTOR. 256 FOR SOLAI
=~ NUMBER Of SPECTRA REGISTRED

DURING ONE FLARE UP TO G4 (DEPENDING ON FLARE POWEKR
= ACCUMULATION TIME FOR SINGLE SPECTRA 2Ms To 8s

(DEFPENO®NG ON MAGNITUDE OF FLARE

= NUMBER OF TRE ANALYSIS CHANMNELS 4096

- TIME RESOLUTION FrROM 2Ms To 0.25:
= BACKOROAAND SPEGTRUM CONTROL. EACH & MIN

= DURATION OF TRE HISTORY KECORDING UF TO 4 N
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IRIS ~ SOLAR BURST SPECTROMETER FOR:

-~ STUDIES OF INTEGRAL INTENSITY ANO SPECTRA OF  X-RAVYS
INTENSITY AND SPECTRA N THE RanNoE 2-300 kevV ™ 12
ENERGY CHANMNELS: 2-4. 4-8. é—ﬁ_ 12-20. 20-30. 30-40.
40-G0. 60-90. 90-120. 12Q-150. 150-200 anp 200-300 KEV:

- STUDIES OF X-RAY PRECURSORS OF SOLAR FLARES IN
THE RANGE ofF 2-20 KEV‘ WITH A SENSITIVITY  OF
1077 Era cM”® 875

- STUDIES OF THE PYMNAMICS OF HARD X-RAY SPECTRA IN THE

RANGE OF 30-120 kKEV WITH A TEHE RESOLUTION OF  ABOUT

0.01 s.

SUVR-Sp-C = THE SOLAR ULTRAVIOLET RADIOMETER. 1T 1S INTEMODED FOR
PATROL OF SOLAR RADIATION INTENSITY IN  EXTREME ULTRAVIOLET RANGE
A130mMmM. THE SUVR INSTRUMENT REGISTERS THE SulaR EUV  RaDIATION
USING  THERMOLUMINESCENT PROSPHORE (24 SPECHMENTS ARRANGED ON A
ROTATHNG  WHEEL). THE PHOSPHOR CA$O4(MN) IS USED WIHICH 15
PRACTICALY UNSENSITIVE TO RADIATION AT  AZ130MmM. UNDER HEATWNG T
RE-RADIATES STORED ENERGY IN THE VISIBLE REGION (A=500nM). A
PHOTOMULTIFLIER AND ELECTRONIC SCHEME TRANSFORM  VISIBLE LIGHT  FRO!
PHOSFHOR RNTO A SIGNAL  WHICH IS TRANSHMITTED TO A  TELEMETRIC

SYSTEM.

THE DYNAMIC RANGE OF THE MEASUREMENTS OF soLar EUY rRaDIADION (B

0.1-30 ERG cH™ 7 §7', THE INSTRUMENTS CONTAINS 24 SCREENS: ONE

WITHOUT FILTERS MEASURKNG THE TOTaL EUVY RADIATION FLUX. OTHERS =
WITH FWLTERS (MaF 2. AL FOL. MyLARFILM), THE  FILTERS ISOLATE
FOLLOWING WAVEBANDS: SOFT X = RAYS 0.3-2.5mm: sOFT X -~  RAvVS
0.3-12nm. HLy_ 121.6MM: TOTAL BNTENSITY AT ACI30NM. THE  ABSOLUTE
ERROR DOES NOT EXCEED 157 EXPOSURE TIME FOR ONMNE SCREEN AND  TWIE
OF MEASURING ITS THERMOLUMINISCENT siGNaL 15 18.5%0.5s. THE  WHOLE

MEASUREMENT CYCLE LASTS B Hun.
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PERFORMS ABSOLUTE MEASUREMENTS OF SOLAR LINE INTENSITIES IN THE WAVI
LENGHTS REGION 20-5BNH [TS OPERATION IS BASED ON THE MNEW CUNCEFT O
COLLISION PHOTOIONISATION SPECTROSCOPY. THE USE OF  DUAL-CHANNE
DIFFERENCE MEASUREMENTS SCHEME MAKES SPECTROMETER UNSENSITIVE Tt
MECHANICAL ANO  ELECTRICAL DASTRUBANCES. THE  ABSENCE OF QFTICAI
ELEMENIS AND MOVING PARTS N THIS INSTRUMCNI ALLOWS 10 SAVE It
CHARACTERISTICS DURING FANY YEARS OF EXFLOITATION. As A RESULT  VUS!
iNSTRUhE!iT SEEMS TO BE AN APPROPRIATE CHOICE WHEN SOLVING PIROBLEM O!
LONG=TIMZ MONTORING THE VYUY — RADIATION OF THE SUN. THE MHAIN  PAR
OF THE INSTRUMENTS IS CYLINORICAL CAMERA FILLED WTH A  HONOATOMIC
GaS (NE) AND PROVIDED AT OMNE END WITH A 1GX20MM WOOwW N THE  FORE
OF MICROCHANNEL PLATE, TWO ELECTRON MIRRORS OF ORIGINAL DESION  ARI
PLACED INSIDE  THE CAMERA, WITH SUCH MIRRORS T IS POSSIBLE TC
MNMIZE  ELECTRON LOSSES AT THE ELECTROOES. PERMIANENT  MAGRETL
LOCATED BN CAMERA PRODUCE MAGHETIC FIELD ABOUT 300 Of ORENTED
PARALLEL TO PLANE ELECTRODES. CAMERA WITH UAS AND FOWER SUFPPLY

BYSTEMS ARE MOUNTED ON THE METAL FRAME.

THECHNICAL CHARACTERISTICS:

SPEATRAL REGION 20-58mm
MAXKIUM SF‘E.CTRAL RESOLUTION r/8r=400
6 i
THRESHOLD SENSITIVITY 5 10YauaNTs cM TS,
DIFDS = THE 3=CHANNAL SOLAR WHITE LIGHT PHOTOMETER. PHOTOMETER

IS AF€D TO OBSERVE THE OLOBAL OSCILLATIONS. IT will, REGISTRATE
INTENSITY OF THE CONTINUUM IN THE MNEXT OPTIC SPECTRAL RANOES:

= MEAN FREQUENCY 520 NM WITH BANDPASS 100 mNM:

= MEAN FREQUENCY 710 nM WITH BANDPASS 120 NH:

- 400-1000 r~r.

INSTRUMENTS HAS A RELATIVE LIGHT FLOW RESOLUTION ABOUT ONE PART
PER HUNDRED THOUSAND. THHE RESOLUTION IS 16 s THE THERMOSTAT
SUPPORTS THE CONSTANT TEMPERATURE OF  PHOTOSENSORS DURING
OHSERVATIONS., POINTING ACCURACY 1S ABOUT 3-10 ARCHIN. SUPFPORTED BY
ORENTATION BYS1EM OF SATTELITE,

THE MAIN SCENTFIC GOAL IS WVESTIGATION OF THE DYMAMICS  AND
STRUCTURE OF THE INTERIOR OF THE SUN  BY MEANS  OF THE
HELIOSEISMOLOGY, [T NCLUDES:
=~ REGISTRATION OF THE FIVE-MMUTES P-MODES OF GLOBAL OSCULATIONS.
DETERMINATION OF THEIR EXACT FERIODS AND RELATIVE AMPLITULES:
= INVESTIGATION OF THE COMMATIONS N THE NEAR CORE AREAS WATH A TG

REFINE THE STANDARD SOLAR MODEL:
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- DETERMINATION OF DIFFERENTIAL ROTATION OF THE SOLAR INTERIOR FROM
OBSERVATION OF THE LINE SPLITTING:
= ATTEMPT TO DETECT THE O-MOUDES OF GLOBAL OSCILLATIONS Willi  FERIOUS
UPPER ONE HOUR.

THE DIFOS-PHOTOMETER WILL OBSERVE 'EHE SUN AS A STAR. CONSEQUENILY
THE SELECTION OF LOW DEGREE OSCILLATION MODES WITH L UP TO 3 wilL BE

ONLY FPOSSIBLE USING THIS INSTRUMENT,

S0RS =~ SOLAR AND IONOSPHERIC RADIOSPECTROMETER. IT WILL BE USED FOR
INVESTIHATION OF SOLAR RADIOBURSTS OF DIFFERENT TYPES, SO0 AZ  FOR
DIAGNOSTIC OF SURROUNDING IONOSPHERIC PLASMA. IT HAS TwWOo  SWEERING
RECEIVERS IN THE FREQUENCY RANOGES BOkHz - 30MHz anD 25MHz - 300MHz.
On THE CORONAS -~ F SATELLITE THE MULTCOMPONENT MEASUREMENTS WILL BE
DONE 1O DETERMINE THE DIRECTK®NN OF ARRIVAL AND POLARISATION OF  THE
SOLAR RADIO EMISSION (3 MAGNETIC COMPONENTS: 3 ELECTRIC COMPOMNENTS).
To STUDY THE DETAILED STRUCTURE OF RADIOBURSTS N .THE THME SCALE  OF
MS THE WiDE-BANDE (&F=4MHZ) CHANNEL WILL BC USED WHISH COULD BE
TUNED WTHIN THE RANGE DOkHz - 30MHz. FOR PLASHA DIAGHUOSTIC PURPOSES
THE IMPEDANCE FROBE IS PROVIDED N THE RaNGE DOkHz - 30MHz.  YiThHiN
THE SAME RANGE THE PULSED HF TRANSMITIER WL BE USED N  RELAXATION
SOUNDER REGIE.

THE MEASUREMENTS MENTIONED ABOVE OF SOLAR RADIOEFESSION IN LOW
FREQUENCY RANGE < 2DMHZ WAL COMPLEMENT THE GROUND = BASED
RADIOASTRONOMICAL MEASUREMENTS WITH G000 TiME RESOLUTION, THE DIRECT
MEASUREMENTS ONN THE SAME SATELLITE OF UY EMISSION AND OF LOCAL

PLASMA DENSITY WL BWPROVE IONOSPHERIC MODELLING AND FORECAST,
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THE MEASUREMENT OF IONOSPHERIC PARAMETERS SIMULTENIOUSLY WITH
INVESTIGATION OF SOLAR ACTIVITY WILL IMPROVE OUR KMOWLEDGE ON THE
SOLAR ENERQGY TRANSFER TO THE mNEAR-EARTH  MELIUM. ThHE MakN

CHARACTERISTICS:

- HF FREQUENCY 0.05 - §OMH2

= FREQUENCY STEFS (0.05 - 15MHz) 25kHz: 50kHz: 100KHZ
= NUMBER OF STEFS 400 .

= l:SENSIT[VIT.Y : 102w/ +PHz

- SWEEP FERIOD 3s: 30s

= VHF FREQUENCY RANGE 25 - 300MHz

- FREQUENCY STEPS 0.5 anD MHz .

HOH RESOLUTION REGIE

= FREQUENCY RANGE F_- 4MHz
=~ FREQUENCY STEP 10kHz
= RELAXATION SOUNCER 0.05 - 15MHz
= PULSE' DURATION 100rs
= PULSE REPETITION RATE 0 - 20 Ms
= EMITTED PULSED POWER w: 10w: 100w
SKL - 1HE comMPLEX (SKT-3: MKL: SONG) WHICH INTENDED TO

MEASURE THE CHARACTERISYICS OF THE ENEROCGETIC CHA&ROED
AND NEUTRAL COMPONENTS:

= THE ENRQY SPECTRA OF PARTICLES:

— THE ELEMENTAL. ISOTOPIC AND CHARGE COMPOSITION,

8KI-3 - MEASURES THE .FLUXES OF NUCLEIR WAITH CHARGES RANOING
FROM Z=1 TO 10 AND WITH ENERGIES FROM 1.5 - 19MeEV/NUCL
FOR 4'Ht: AND 3.7 ~ 4.GMEV/NUCL FOR 2OM—:. FOUR DETCTORS

(DTt — DT4) ARE (N-P) SEMICONDUCTOURS WHICH FORM  THE

TELESCOPE SYSTEM. THE size DT11s 0.8 cmexaliﬂ. DT2 -
2.3¢MoX1001, DT3 - 3.1cMSX20004, DT4 -  4.5cMEx20004.
2

THE DETECTOR HAVE A 0.2CM SR GELIMETRIC FACTOR AMD MASS

RESOLUTION 0.2 mMass UnaT (FOR HE)., THE TWIE RESOLUTION

oF THE SKI-3 18 /128 - 4s.
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MKL

= COSMIC RAY MONITOR FOR MEASURING THE SPECTRA OF THE

05-12.0 MeV ELECTRONS. 1-200 MEV PROTONS AND THE 120-240 MeV

ALPHA-PARTICLE' FLUXES, THE MAIN CHARACTERISTICS OF THIS INSIRUMENT:

AVS

DT1 = PLASTIC SCINTLLATOR (H=7.5¢: @ 60 mro.
QEOMETRIC FACTOR 120 sn?sn; ENERAY RANGE: PROTONS 17 -
GOMEV: ELECTRONS 0.5 - 1.3MEY. TeE REsOLUTION 2.5s;
DT2 - (N-P) SEMICONDUCTOR DETECTOR (H=2red, @  20r);
ENEROY RanoE Ep > 1B3MeV: E > nhtv;'rm RESOLUTION =
258 TeLescope - (DTDT2: 10siPSR =  OEOMETRICAL
FACTOR; ENEROY RANGE: EP = 30 - 200MeV: EP > 200MeVv:
£ > 2MeV: E, = 120 - 240Mevs "
DT3 - (N-P) SEMICOMNIICTOR DETECTOR (@ 14Mr H » SOm).
DT4 - (N-P) SEMCONDUCTOR DETECTOR (@ 12MM: H = 20001):
DTS = COMPOSITE SBCINTWLATOR  DETECTOR: PLABTIC
SCINCLLATOR + Gl CRYSTALL (10xK0 tMM%: @ 10MM: H  ~
10re-):
TELESCOPE (DT3+DT4+DT5): 15r123ﬂ - OQEOMETRIC FACTOR:
ENROY RANGE: E, = 0.5 - 12MeV: E, = 1 - 25 MeV.
FROVIDES THE MEASURING OF THE BOLAR NEUTRONS. Oarihia -
RAYS (CONTINUUM AND LINEB). DETECTING CHARGED  PARTICLES
(MARLY ELECTRONS AND PROTONS), THE DETECTOR 18 Cs(Te)
2 200x100MH, SURROUNDED ‘BY A 4n ANTICUINCIDENCE
SHIELDING OF A PLASTIC \SCINTLLATOR, SONG INSTRUMENT
MAKE IT POSSIBLE TO DETECT NEUTRONS wWiiH E 2 30Mev (5
CHAMMNEL; GAMMA — RAYS OF 0.1'- 100MEV (9 CHANNELS) AND

0.3 = IGMEY (236 CHANMELS): HIGH-ENEROY FROTONS 200 -

_ BOOMEV anp 11 = 108MeV (6 cHANNELS). THE  INSTRUMENTS

WORKS IN TWO MODES CFLARE™ AND "MONITORINGT) WITH  TUE
RESOLUTION 0.04s: 2.5s: 120s. SwnaLs  "FLARE™ AbID
“MORTORMNG™ ARE FORMED N SONG INSTRUMENT FOR  CONTROL
OF WORKING REGIMES OF THE OTHER SCIENTFIC  INSTRUMENYS

oF CORONAS PAYLOAD.

FROCESSING UNIT FOR AMPLITUDE AND THME ANALYSIS OF INPUT
SIoNALS, THE INSTRUMENT 1S DESIONATED FOR SEARCH  OF
SHORT=TIME SCALE VARIATIONS X-RAY AND Y-RAY SOLAR
FLARES: FOR ANALYSIS OF cncno\: SPECTRA EVOLUTION: FOR
PRODUCING  THE SIONALS WHICH  COMMANDS THE  OTHER
INSTRUMENTS OF PAYLOAD TO FUNCTION 1N THE FLARE RLOIME.

ENERGY RANGE: 2-30KEV: 0.15-10.0MEY: TEMPORAL RESOLUTION
~ 1.0 MS: NUMBER OF CHANNELS - 128 FOR TFLARE™ REGIME

CWATH TME RESOLUTION 0.251 0.5] 8).
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