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International Space Station

Koprtec-BJ{ .
Perigee 409 km

'_{ X Apogee 416 km
A Orbital inclination 51.65 degrees
Progress on EUV & X-ray spectroscopy and imaging II Orbital period 92.69 minutes
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B-POL (Bragg POLarimeter)

Instrument Dimensions
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The total mass ~3kg
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Purpose of the capillary colimator:

1. Selecting isolated active regions or
flare

2. FOV:~2 arcmin
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Purposes of the Pinhole System/ CCD:
1. Locating the X-ray source on the Sun
2. Detecting active phenomena on the disk, ‘f‘p{
analyzing individual lightcurves N
3. Image readout: each 0.2 s
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Wireless Power Transfer System Polarimeter

Maximum supply power is 5Wa™ =

1- CCD
6- Thermometers
2- Wifi system
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The cooling system of the B-POL instrument

Currently, we make simulations in order
to select the cooling system:
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The first cooling system it’s rotatio
The second cooling system is dua
the heat through graphite bronz

bearing and rotation radiator.

The third cooling system replace

for heat pipe. / .

Rotation radiator
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The Interhelioprobe -
ChemiX

The Interhelioprobe (IHP) Mission is
among the most advanced astrophysical
project of Russian space exploration
program, the intention of which is to
explore the space in the immediate vicinity
of the Sun as close as ~60 solar radii. Such
a close proximity of the vantage point will
allow for the first time the solar surface to
be observed with a spatial resolution ~4
times better than from 1 AU, and which is
even more important, to measure fluxes of
the solar radiation ~10 times stronger
than at Earth.

Scientific instruments 160kg
The total mass of the satellite 1860kg
To be launched in 2025/2026
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Interhelioprobe
g thermal model —
Distribution of temperature on the
satellite Interhelioprobe, depending
on the position of the sun.




Temperature shield

ChemiX

entrance window

BepxH aKp Makc - +428°C

BepxH akp MuH +379°C .

HWXH 3Kp makc +382°C Chem}X
HWKHUI 3KP MUH +266°C entrance window
HwxH akp 3BT makc +79.9°C

HwxH akp 3BT MuH -28.1°C




View of ChemiX from the direction
of the Sun.

General view of the ChemiX Bragg spectrometer
(right). The upper two panels are the filter boards to
be mounted on the mission thermal screen. They have
to withstand harsh thermal conditions (~400 C). The
crystals and detectors are mounted within the block
placed ~1m behind the filters. The red-capped tube is
the particle detector system, under development by
the Ukrainian Kharkiv group led by Dr. Dudnik.

1. Average power consumption of 10 W
2. Telemetry above 20 MB/day
3. The total mass of 6kg

700Mmm

Dimensions of
the ChemiX
Iinstrument



Front X-ray window

Dual Thermal
Filters

Rear X-ray window

Graphite Foils Carbon-Carbon
composites

Thermal shield and X-ray filters consisting of two sections (front and rear). The main function of
these two layers is to block the thermal load of solar radiation on the instrument and prevent the hea
to penetrate down to the S/C
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Spectrometers Pinhole
Collimator

Dopplerometers Dopplerqmeters
Units Units
Capillary
plates

EUniform hole sizes
Hole diameter:
1 um to several hundred pm

0.2 mm to several mm
-—

Cold Finger

AEnlarged view of capillaries

HOpen area ratio of
55 % or more
HCapable of giving
directivity to charged
particles or molecules
HCapable of
collimating light
HHighly heat resistant up to 430 °C

The pin-hole imager with
the aperture of the order of
1 mm? which projects the
real-time X-ray solar image
on the CCD.

TMCPCOOB3EA

Their main function of the
capillary is to limit the field
of view (FOV of ~3 arcmin2)  Micro-positioning
of solar X-ray illumination. Platform
Progress on EUV & X-ray spectroscopy and imaging II

Spectrometers Coldplate



Colimator

s of the spectrometer cover the
from approx. 1.5 Ato 9 A

-ray spectroscopy and imaging II

Crystals

Cold Finger

Colimator

Wavelength
Range [A]

Crystal Difracting
plane

Si 111 1.500-2.713
Quartz 1010 2.700-4.
KDP ou 4.290
KAP 001 5.
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Preliminary simulation of the thermal shield

Solar Flux at distance 60Rs is 17.5KW/m? Solar Flux at distance 253Rs is 9g50W/m?
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erformed the Vibration endurance test
m 7

SIRAS - Sine Sweep " / y / ne Sweep



What has been done at this stage

We have made and sent to Russia two mo&Wm version
/ g

Thermal model Dimensional and Weight model
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