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Shukrayaan mission overview

Shukrayaan — nepBasi mmccunst Mugun Ha BeHepy. OcHoBHas
3afaya — NoCTpPOEeHME KapTbl MOBEPXHOCTU N N3yYeHUE
aTMmocdepbl, ee B3anMogenNcTBme C CONTHEYHbIM BETPOM.

[MpooonmkuTenbHOCTL — 4
roga.

Macca — 2500 Kr

Macca ['MH — 100 kr

OpbuTta - lNongapHas

500x60 000 kM —> 200x600 KM
(3aron)

Bpema nonerta — 5 mec4duen
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HeT




VIRAL instrument overview
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IVOLGA instrument overview

IVOLGA - MHOIroKaHanbHbIN NasepHbIN reTepoaNHHbIV
CneKkTpopaanuoMeTp Ansg nccnenoBaHuUa CTPYKTYPbl U AMHAMUKU
BEpPXHUX crnoeB aTMmocdepbl BeHepbl B onmxkHem UK ananasoHe
C BbICOKUM CMeKTpasribHbIM pa3peLlueHnem

CniekTpanbHoe paspelieHne A\/OA -
10’

[1nana3soH BbICOT — 75-140 KM
Macca -4 kr

[ToTpebneHune — 40 BT

Pa3mepbl — 10x10x30 cm

Brogxet mmuccemmn — 70 MnH pyo (a)




Heterodyne detection in the
-~k
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Signal processing
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Ground-based prototype

(@) (b)

(a) - sun tracking system with multichannel telescope; (b) —
MLHS in a natural form during spectra measurements.



Transmittance

Greenhouse gases retrieval

Measured CO, absorption line and its fitting**

CO, concentration profile
retrieved from the spectra

Wind profile retrieved
from the CO, spectra*
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Spectral range

Venus atmosphere transmittance

1 N — A | — 1

0.8 [===T75 km | f '} -
e 80 km 1 “ J
E ~——90 km ' | |
£ 06 =100 km I Al
E \===110 km i/ '
204 ~==120 km ‘ j |
@ =130 km Il
- | e

5 | =140 km \ 1 \j i

| ) AL

0 |
6239.2 6239.4 6239.6 6239.8 6240 6240.2
Wavenumber, cm™!

Reference transmittance, L=15cm, P = 50mbar

1_\/‘——\-‘___\/ : L ]

0.995 |-

o
3
|

Transmittance
o
S »
o (-]
@ (3]

6240.6

0.975 - o
——H2S
0.97 : ‘ ! : :
6239.2 6239.4 6239.6 6239.8 6240 6240.2 6240.4 6240.6

Wavenumber, cm™!

Simulation of IVOLGA data on Venus



One second of accumulation
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(@) Measured CO, line with SNR ~ 50 (black curve) with best fit synthetic spectra (red curve);
(b) Measured CH, line with SNR ~ 50 (black curve) with best fit synthetic spectra (red curve).

SNR of multichannel system: SNR ~ N Tintegration ~

2=



Instrument diagram
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IVOLGA electronics diagram

Analog amplifier

IF receiver

IF receiver
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Analog schematic
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IC selection

DAC 16 bit par — 1 x AD9747, 23 pin (cmos+lvds)
ADC 16 bit ser —1 x LTC2323, 5 pin

ADC 16 bit par =1 x AD9269, 27 pin

ADC 8 bit par — 4 x AD9288, 17 pin

FPGA-MCU link — 20 pin?

Disable pins ?

Total FPGA pin count — 140-160



Power consumption

Power:

Analog amplifier circuit (LDO) — 0.4A x 6V = 2.4W

Digital circuit (DC-DC) — 9W?

Laser driver circuit (DC-DC) — (0.4A — 1.4A) x 6V = 2.4-9W
DL only — 0.06A 6V

Analyzer (for now) — 1A 6V

Voltage:

Analog: 5V1, 5V2
Digital: 5V, 3.3V, 2.5V, 1.2V



NnaH

sagad____________________

1 aTan:

1) NpopaboTKka 0TKAa30yCTONUYNBOW apXUTEKTYPbI
NEKTPOHUKHN

2) Bbibop cxembl nuTanua (DC-DC npeobpasoBartenu, LDO
ONs aHanorosou YacTtu, unsTpaumns)

2 JTan:

3) Agantauus INO INJNC (tponposanme MO, ceasb MNJINC-
MK)

4) Apantauumsa N0 MK (Obrnosnenune MO MITINC n MK,
criexxeHue 3a noTpedbneHmnem KOMMOHEHT)

[10NONHUTENBLHO:
5) NpoxoxaeHwe pan ncrnblTaHUM Ansa TeCTUPOBaHUA
KOMMOHEHT



