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Abstract. The world’s first images have been captured of metal (gold) plate destruction as it plunges into Earth’s
atmosphere at cosmic speeds. The footage was captured by the world’s first "SMM-2000S" space-based scan-
ning probe microscope during its burn-up as it re-entered the atmosphere from orbit aboard the "Nanozond-1"
satellite. Analysis of these images revealed that the atmosphere has a significant effect on the surface nano-
structure of materials at altitudes above 100 kilometres. Experiments confirming this have been carried out
on Earth.
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BBEJLEHUE

Poccuen B KocMmoc 27 UIOHS 2023 rofa B CIyTHHKe
3emniu "HaHo30HA-1" OBLI 3aIIyIIeH IIepBbIL B Mupe [1]
CITy THUKOBBIF CKAaHHPYIONIH K 30H/I0BBIE MHKPOCKOII ~
Mapku "CMM-2000C". OH c yBenndeHreM 50 000 Kpat
M C HAHOMeTPOBOX TOYHOCTBIO CHUMAET U OTChLIAeT
I10 PaJHOKaHa/Ty Ha 3eMJII0 KaJ[pbl peibeda II0BePXHO-
CTH HUCXOIHO POBHOTO (prc.1a) MeTaJI/I9YecKoro (30710~
TOro) 3epkasa (2], oTKpeITOro Ha KocMoc. Ha 3epkaso
MaJA0T pa3Hble YaCTHLBI, IIBJIMHKHU, HOHBI COMHeY-
HOTO BeTpa U COTHEUHBIH CBeT. BriepBrle B MUpe ObIIH
CHSITBHI KaZpbl 06U PaHUS [IOBEPXHOCTH COTHEYHBIM
BeTpoM (puc.1b) 1 OTKPHIT MexaHH3M 06pa3oBaHHUS
KOCMHYEeCKOH IBLIM OT BCeX KOCMHUYECKHX allIapa-
TOB H3-32 3TOrO [3]. BriepBble 6bL1 3adHUKCUPOBAH TaKKe
U 30 deKT pasriakuBaHUS 06pa30BaBIINXCS IIOCTIe
3TOro 6yropKoB II0BepXHOCTH (PHC.1C) CONTHEYHBIM CBe-
ToM [4]. C IIOMOIIBIO BAKYYMHBIX YCTAHOBOK, ITPHO/IH-
SKeHHO BOCCO3/JAOIIMX YCIOBHSI KOCMOCA, HAadaT IIof60p
HOBBIX MaTepPHaJIOB, MaJIo 0O paeMbIX HOHAMH U 3aJIe-
YHBAOIIHMXCSI CBETOM, UTO IT03BOJTUT YMEHBIIUTD TOJI-
IIMHY KOPITYCOB M YBEJIMYUTD IOJIE3HYI0 MacCy KOCMH-
YeCKHUX Kopabier.

HOBbIA SKCMEPUMEHT

KocMmuyeckuM MUKpockorl becriepeboiiHo paboran
II0YTH TPU r0Ja, CHSJI COTHHU KaJPOB, HO IIOCTEIIEHHO
CHIKaJI opbUTYy M3-3a IPUTSKeHUS K 3eMite. Ko 1HIO
KOCMOHABTHUKHU (IHIO IIepBOro B MHpe I0JIeTa Yesio-
Beka B KocMoc, IOpus l'arapuHa), 12 ampens, oH CHH-
3MJICS 00 250 KM, U MBI Habromanu KaJpbl BCTpeyaro-
e aTMocpepy MeTa/IIM4eCKOkM II0BEPXHOCTH BIUIOTh
JI0 Hayajia CrOpaHM s CIIYTHHUKA B IVIOTHBIX CJIOSIX aTMOC-
bepsl ¥ OKOHYAHHSA C HEro pajuolepenay Kaapos
yTpom 20 aripesnst 2026 roza (puc.2).

VIMeHHO 110 Hab/II0IeHUIO 3TUX KaJIPOB, I10 CPaBHe-
HHUIO C KaJJpaMK POBHBIX OTHOCHUTEIBHO HUX IIpe/bl-
OyIIHUX penbedoB IOBepXHOCTH (pHc.lc), O6bl1 coenan
IpeJBapUTe/NbHBIN BBIBOJ, YTO CH/IbHOE B3aUMOJeH-
CTBHe aTMOC}EPEI C [TOBEPXHOCTBIO ABHIKYILErOCs B Hel
C KOCMHUYeCKOH CKOPOCTBIO Te/la HauHHaeTCs y>Ke KaK
MHHHUMYM Ha BbIcOTe 150 KM (puc.2b). [lyist mpoBepKu
3TOro, a TaK>Ke, 3a0[HO, [IJIS [IPOBEPKU U IIPaBUJIBHO-
CTH paboThl KOCMHUYECKOr0 MHKPOCKOIIA, KOTOPBIF MOT
IaBaTh HeBepHBIE KaIPbI B KECTKUX YCIOBUSX yaapa o6
aTMocdepy, XOTsI Ha 3TO OH ObI/T pACCUUTAH, OBIIH ITPOBe-
TeHBI OITBITHI, IPUOTHKeHHO IIOBTOPSIIOIILE CUTYAI[HIO
B KocMoce. OTBITHI OB IIPOBe/IeHEl BMecTe ¢ 60J1b-
IIOM KOMAaH/IOM TaJaHT/IMBBIX CTapUIeKJIaCCHHUKOB,
0TOOPaHHBIX CO BCeX YIOJIKOB pecrybnuku KasaxcTaH
(puc.3), M3AaBHa C/IaBSIIEHCS KOCMOAPOMOM BarKkoHYp,
B paMKax ITPOBOAHMOIO 06pa3oBaTeIbHBIM LIEHTOM
"Cupuyc” "BToporo caMMHTa TaJaHTOB' B I. ACTaHa
Cpasy 1ocJie CrOpaHH S KOCMHYECKOr0 MHKPOCKOIIA ~
24-26 amrpesist 2026 ropa.
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Puc.1. Kadpei ¢ 00HOU u mol xe mo4Ku N08epxXHOCMu 0MKpbl-
MO020 Ha KOCMOC 30A0M020 3epKaAd C Nepeoz0 8 Mupe cnymHu-
K08020 CKAHUpYoU,e2o0 30H008020 mukpockona CMM-2000C
npu nadeHuu ¢ KOCMUYecKkol ckopocmbio: a — 18-U 0eHb none-
ma, posHoe 3epkano; b - 161-0 deHb nonema, 3epkano 0600-
pAaHo coAHe4HbiM 8empom om ecnbiwiku Ha CoaHue; ¢ — 2031
deHb nonema, 3epKkano pasz2nddunocb COAHEYHbIM CE8EMOM.
Pazmep kadpos 4 x4 mkm. R, ., — NOAHbIU pa3bpoc ebicom
8 Kaopax

Fig.1. Images taken from the same point on the surface of a gold
mirror facing space, captured by the world’s first satellite scan-
ning probe microscope, "SMM-2000S", whilst falling at space
velocity: a - 18th day of flight, smooth mirror; b - 161st day of
flight, mirror eroded by solar wind from a solar flare; c - 203rd
day of flight, mirror smoothed by sunlight. Frame size 4 x4 pym.
R..., — total height variation within the frames

max

max

INTRODUCTION

On 27 June 2023, Russia launched the world’s first [1] satel-
lite-based scanning probe microscope, the "SMM-2000S",
aboard the Earth satellite "Nanosond-1". With a magnifi-
cation of 50,000 and nanometre-level precision, it captures
and transmits via radio link to Earth images of the surface
relief of an initially flat (Fig.1a) metallic (gold) mirror [2]
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Puc.2. Kadpbl nogepxHocmu 0mKkpbimoz20 Hd KOCMOC 30A0M020 3epKAAd ¢ Nepeozo 8 Mupe CnymHuUKo8020 CKAHUPYHOLLE20 30H-
008020 mukpockona CMM-2000C, ¢ kocmuyveckoll CKOpoCMbto 8cmpeyarol,ezo ammocdepy e npouecce nadeHus Ha 3eMAko:
a - 3a Yemvbipe 0Hs 00 czopaHus 8 ammoceepe, R, = 55 HM; b - 3a 08a 0Hs 00 czopaHus, R, = 72 HM; € — 8 OeHb C20paHus,
Rinax = 96 HMm, 20€e R, — noAHbil pazbpoc ebicom 8 kadpax. Pasmep kadpos 4 x 4 mkm

Fig.2. Images of the gold mirror facing space surface, captured by the world’s first satellite scanning probe microscope, "SMM-2000S",

max

as it entered the atmosphere at space velocity whilst falling towards Earth: a - 4 days before atmospheric re-entry, R
=72 nm; c - on the day of burning up, R.,,,,=96 nm, where R

b - 2 days before burning up, R
images. Image size 4 x4 pm

max

C momombpoo 6ecleTOUHOTO MOTOpPAa MOIIHO-
cTbio 3000 BT (puc.4a) co CKOPOCTbIO BpallleHHUS
10 350 TeIC. 06OPOTOB B MUHYTY, 3aKPeIUB 30710~
ToH obpasell Ha AUaMeTpe 68 MM Ha KOHIle OJHOM
13 JIOIIATOK OX/IaKAeHHs MoTopa (puc.4b), mo pacue-
TaM, y4aJ0Ch OYYUTb TMHENHYI0 CKOPOCTh 06pasia
0K0J10 1250 M/C, UTO BCero B IIeCTh Pa3 MeHblle IIep-
BOM KOCMHUeCKOM cKopocTH. Ha obpasie c uMMep-
CHOHHBIM 30JI04eHHeM II0BepXHOCTH (puc.4c) Habio-
JlaJICsl OYeHb CXOAHBIM C KOCMHYeCKUM 3 deKT pas-
PBIBa MCXOLHON HAaHOCTPYKTYPHI 3epeH [I0BePXHOCTH
(puc.4d), 4To MOATBEPAUIIO IIPABUIBHOCTh KOCMH e~
CKHX KaJpoB.

He3aBHCHMO OT 3TOr0 MOCKOBCKAas IIKOJIbHHILA
(puc.5a) mpoBesia TaKHe ke SKCIIePHMEHTBI, HO C 06pas-
IIOM, IIOKPBITBIM 'TBEPABIM 30JI0TOM", C FaJbBAHU-
YeCKMMHU MpHUcagkaMu (KobanpT, HUKeNb). Pa3rox
obpasia 1o 60/IBIIIX CKOPOCTEH GHKCHPOBAJICS TEILIO-
BHU30poM (pucC.5b, 5c). Pe3ynbpTaToM pas3roHa TaKxke
CTaJsIo pa3pylleHHe II0BePXHOCTH (puc.5d), Ho c Tpemu-
HaMH MeHbIIeH ITyOUHBI U C IepeCTPOMKOM OCTaIb-
HOM CTPYKTYPHI B O07Iee MeJIKYI0 13 TOTO Ke Hauallb-
HOTO COCTOSIHM A, KaK M Y HMMEePCHOHHOIO 30/10Ta
(puc.4c).

BbIBOADI

Takum obpa3oM, B JAaHHOM KPaTKOM COOOIIeHUHU
JEeMOHCTPHUPYeTCs IoJy4YeHHe KaJapoB [IOBEPXHOCTH
MaTepHaJIoB C HAHOMETPOBBIM pa3pellleHHeM B KpaliHe
CJIOKHBIX YCIOBHSIX 9KCILTyaTalllH, 4To bymeT npomon-
>KeHO Ha II0C/IeIy0MIMX 3aIlyCKaeMBbIX B KocMoc [5] Koc-
MHYECKHX 30HI0BBIX MHUKPOCKOIax cepur CMM-2000,

max= 55 nm;
is the total height range in the

max

exposed to space. Various particles, dust motes, solar wind
ions and sunlight strike the mirror. For the first time in
the world, footage was captured of the surface being
eroded by the solar wind (Fig.1b), and the mechanism by
which cosmic dust is formed from all spacecraft as a result
of this was discovered [3]. The effect of the resulting sur-
face bumps being smoothed out by sunlight (Fig.1c) was
also recorded for the first time [4]. Using vacuum cham-
bers that approximate space conditions, the search has
begun for new materials that are minimally eroded by
ions and can be "healed" by light, which will allow for
thinner hulls and an increase in the payload capacity
of spacecraft.

NEW EXPERIMENT

The space microscope operated without a hitch for almost
three years, capturing hundreds of images, but gradu-
ally descended into a lower orbit due to Earth’s gravita-
tional pull. By Cosmonautics Day (marking the world’s
first human spaceflight by Yuri Gagarin), 12 April,
it had descended to 250 km, and we observed images
of the metal surface entering the atmosphere right up
until the satellite began to burn up in the dense layers
of the atmosphere and ceased transmitting images on
the morning of 20 April 2026 (Fig.2).

It was precisely by observing these images, and com-
paring them with images of the relatively flat sur-
face reliefs preceding them (Fig.1c), that a preliminary
conclusion was reached: that significant interaction
between the atmosphere and the surface of a body mov-
ing through it at space velocity begins at an altitude
of at least 150 km (Fig.2b). To verify this, and at the same

Vor.19 No. 3-4 2026 NANO INDUSTRY
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Puc.3. KomaHoa maaaHmauebix cmapuieknaccHuKos pecnybauku Kazaxcmat, 8bin0AHUBLWAs 3KEnepuMeHmbl no meme nNepeozo 8 Mupe
KOCMUYeckoz20 mukpockona e anpeae 2026 200a: AQuHa AliObiHzanu, 2. Ypanbck; Aliapy Amanzeadu, 2. Ypaavck; Alsepe Kandwiball,
ceno Y3biHazaw; Anu KeHxezanu, 2. Amseipay; Apai Madu, 2. Ameipay; Aceinbek betibum, ceno Capbikemep; bubapbic Temupbek,
ceno Capbixap; I'yaum Koxakenbou, 2. Typkecmad; IyabHa3 Mypam, 2. Akmobe; [luaHa Kaz6aesa, 2. Acmana; EpkexkaH Xatinayoaa,
2. As203; )KaHam buceHball, 2. Akmobe; XXaHepke XXambwia, 2. Ecuk; dXaHepke Mbip3abaesa, 2. Akmobe; XXaHepke Tysik, 2. lasaodap;
3apa A6OpaxmaHosa, noc. benoycoeka; IHabam Wcaeaa, 2. AAmamel; Keimbam TaykeHosd, ceno OnsimHoe noae; Hadexoda lMepesall,
2. Akcall; Hypmope Belicembali, 2. AcmaHa, Cosemanbi Casm, ceno Capbikemep; XaHkeAdbl Toxmapos, ceno Kowmanbem

B TOM YHCJIe IIPOeKTHPyeMBIX [JIs II0CaikK Ha BeHepy. | time to check the correct operation of the space micro-
Kpome Toro, pa3paboTaHa MeTOMKA UCIIBITAHUS MaTe- | scope - which could have produced inaccurate images
PHAJIOB B yCJIOBHSIX, NPUOIHKeHHBIX K KocMudeckuM | under the harsh conditions of atmospheric impact, even
IIPH BXOJie B aTMOChepy, UTo AaeT BO3MOKHOCTh fortonn- | though it was designed to withstand them - experiments
HUTe/IBHO OIITHMH3HUPOBATh MaTepHaIIbl A/ CIlycKae- | were conducted that approximated the situation in space.
MBIX aIlI1apaToB. The experiments were carried out in collaboration with a

3 Ll i 3 [T e 3 ST
Puc.4. SkcnepumeHm no paszzoHy 0bpasua 0o ckopocmel, CPABHUMBIX C KOCMUYECKUMU: a — 8bICOKOCKOPOCMHOU momop; b - 3akpenne-
HUe 06pasua Ha KOHUE Aonamku Momopa; ¢ = Kadp UCXOOHOU nosepxHocmu 06pasya UMMepCUOHH020 30A0md, R, = 18 HM; d — Kadp
3Mo20 ke 06pasya nocae pas2oHa 00 1250 m/c, Ry, = 38 HM, 20e R, — N0AHbil pa3bpoc 8bicom 8 Kadpax. Pazmep kaopos 4 x 4 mkm
Fig.4. An experiment involving acceleration of a sample to speeds comparable to those in space: a - high-speed motor; b - the sample
secured to the tip of the motor blade; c - image of the initial surface of the immersion gold sample, R,,,,=18 nm; d - image of the same

sample after acceleration to 1250 m/s, R, ,, =38 nm, where R, . is the total height variation in the images. Image size 4 x4 ym

max max
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Puc.5. Mockosckas wkonbHuua JlozuHosa EezeHus, wkoaa N2 1564, npogodum 3KkcnepumeHm no paszoHy o6pasua 0o ckopocmell,
CPABHUMBbIX C KOCMUYECKUMU: a — paboma 3a CKaHUpytouum 30H008biM mukpockonom CMM-2000; b - aonamku momopa 8 Ha4a-
/e pa320Ha, U306paxkeHUe 8 MenAo8U30pe; € — A0NAMKU MOMOopa C HAzpesaruuMcs om 8palieHust 06pasuom Ha KOHUEe Aonamku,
uzobpaskeHue 8 menaosusope; d — kadp 06pasya nocae paszoHa 0o 1250 m/c, pasmep kaopa 4 x 4 MKM, NOAHbIU pa3bpoc ebicom
8 kaope R, = 29 Hm

Fig.5. Evgenia Loginova, a schoolgirl from Moscow attending School No. 1564, is conducting an experiment to accelerate a sample
to speeds comparable to those in space: a - work using the "SMM-2000" scanning probe microscope; b — motor blades at the start of
acceleration, thermal imaging; c - motor blades with a sample at the tip of the blade heating up due to rotation, image from a ther-

mal imager; d - frame of the sample after acceleration to 1250 m/s, frame size 4 x 4 um, total height range in the frame R

B/IATOAPHOCTH

llaHHasi paboTa BBIIIOHEHA IIPHU IIapTHEPCTBe
HanMoHaIbHOTO HCCJIeI0OBATEIBCKOTO YHHUBEPCH-
Teta MUIT u AO "3aBog I[TPOTOH" 13 3eneHorpana,
OPpJIOBCKOr0 TOCYZAPCTBEHHOIO YHUBEPCUTETA UMEHH
Y. C. TypreHeBa, Obpa3soBaTenbHOro LieHTpa "Cupuyc”
co mKkojaMu MockBbel M KasaxcTaHa, KOMIIAHHH
"CuoytHukc', MI'Y uMm. M. B. JlomoHocoBa u ®oHIa
COIEeHCTBH ST MHHOBALIUSIM, POCCH S, TI0 ITPOrpaMMe KOTO-
poro ("[leskypHBIH 110 IUTaHeTe'") Toay4YeHa QUHAHCOBAS
IofiIepskKKa I10 3aITyCKy IIepBOro B MK pe KOCMHUUYECKOr0
30H/IOBOT'O MHKPOCKOIIA.

BrIpaskaeM Takske 671arofmapHOCTH paguoaobuTe-
JISIM BCET'O MM Pa, MHUITUATUBHO M C HHTEPECOM ITPHHU-
MaBIIHX KAPTUHKHU €O CIyTHHKA "HaHo3oHz-1" (puc.5).
Obm1eHMe ¢ BAMHU ITPHUBeTIO K IOHMMaHHIO, YTO B KPUTHU-
YeCKHX 10 BpeMeHH COOBITHSIX, TAKHUX KaK, HaIIPUMep,
OBICTPBIH CXOJI C OPOUTHI, MOKHO Iepe/iaBaTh JaHHbIE
C IOJIe3HBIX HAI'PY30K CITyTHHUKOB B JIIOOUTEIBCKOM GOp-
Marte SSTV, 4TO6BI BBl MOIIH "'TIepefjaBaTh U3 PyK B PyKH"
CIIyTHUKH MeX/y CO60M U IIOYTH HeIlpepbIBHO IPH-
HHUMaTh JaHHble KOCMHUYECKHX 9KCIIEPUMEHTOB C HUX
Ha BceM 000pOTe X BOKPYT 3eMJIH.

Bnarogapum Bcex NPUHHUMABIIMX KapTHHKHU
co cuyTHUKa "HaHo3oHA-1" paguonobutenei
u3 Poccum: AkceHOB JIMUTpul R6DWQ (KpacHozap);
ApremMoB AHTOH UBGHWD (MHuXaHI0BCK,
CTaBpPOIOJNBCKHUIH KpaM); 3aeB AJeKCaAHIP
UA2020SWL (KanuHuHrpan); Uruateuko Ceprei
RAOSAB (AHrapck); JIuxosuos IlaBen R3DOD
(MockoBcKas o6imacTe); [IpoxopeHKO MuXawun

max = 29 m

large team of talented secondary school pupils, selected
from all corners of the Republic of Kazakhstan (Fig.3),
a country long renowned for the Baikonur Cosmodrome, as
part of the "Second Talent Summit" organised by the Sirius
Educational Centre in Astana immediately following
the destruction of the space microscope, 24-26 April, 2026.

Using a 3000 W brushless motor (Fig.4a) rotating at
up to 350,000 revolutions per minute, and by securing
a gold sample with a diameter of 68 mm to the end of one
of the motor’s cooling fins (Fig.4b), according with our
calculation we succeeded in achieving a linear velocity
of the sample of approximately 1,250 metres per second,
which is only six times less than the first cosmic veloc-
ity. On the sample with an immersion-gilded surface
(Fig.40), an effect very similar to that observed in space
was observed, involving the disruption of the original
surface grain nanostructure (Fig.4d), which confirmed
the accuracy of the space images.

Regardless of this, a schoolgirl from Moscow (Fig.5a)
carried out the same experiments, but using a sample
coated with "hard gold" containing galvanic addi-
tives (cobalt, nickel). The acceleration of the sample
to high speeds was recorded using a thermal imager
(Figs.5b, 5¢). The acceleration also resulted in surface dam-
age (Fig.5d), but with shallower cracks and a restructuring
of the remaining structure into a finer one from the same
initial state as that of immersion gold (Fig.4c).

CONCLUSIONS

This brief report thus demonstrates the acquisition
of nanometre-resolution images of material surfaces
under extremely challenging operational conditions;
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Puc.6. KapmuHku, 3a2py>KeHHble Ha cnymHUK "HaHo30HO-1" u npuHsmele paduoAlobumeasimu meaezpam-kaHana AmateurSat 6 me-
YeHUe e20 NoAema: NPouU,AAbHAsl KAPMUHKA 60AblW020 GOpMAama Xopoule20 Ka4ecmad, OHA XKe 0dAee NA0X020 Kayecmea u3-3d na-
deHus cnymHuKa (8 KOHUe KOAAAXKa); Npa3dHUYHble pucyHKu demeli; Kadpbl KOCMOCA € onmu4eckoli Kamepbl CnymHUKa U 3acmaska
NecHu, HanucaxHoli 345 npowanus co cnymuukom (https://suno.com/s/GJgllip9BIOEIjAD)

Fig.6. Images uploaded to the "Nanosond-1" satellite and received by amateur radio operators on the AmateurSat Telegram channel
during its flight: a high-quality, large-format farewell image, followed by a lower-quality version of the same image due to the satel-
lite's descent (at the end of the collage); children’s festive drawings; space images from the satellite’s optical camera and a screensaver
featuring a song written to bid farewell to the satellite (https://suno.com/s/GJglllp9B1OEijAD)

u KonnakoB Brnagumup RIWAT (IIckoB, AUPeK-
Top MBY IlnaHetapui); Konsimesrl MBaH RICBC u
Kcernus RYICAC (Jlextycu); CoboneB Hukuta ROOOT
(HoBocubupck); Mynerus AHIper R3TAB u IlIBeioB
Annpen u3 HusxkHero HoBropoga; CyxoB [eHHaguM
U mKoAbHUKK Hukomnai Cyxos, CeMeH I10I0BHUKOB,
Anwnca KoukypoBa, AHacTtacud KIMMHUHaA, JJaHUUII
MypaBbeB u3 r. CemeHOB HHusKeropoacKko 0bacTy;
TpeThsikoB Muxaun UB9YCL (BapHayn); XacaHOB
XacaH UBGEAV (YcTb-[IkeryTa); Yux TaTbsiHa 1 Cala
n3 CaparToBa, a TaKkXe 6/1arofapyum paguonobuTene
He ToabKo U3 Poccuu: John David Trolinger N5ZKK
Kerrville, Texas, USA, Delbert Long K7PD, Utan,
USA, Funing Mo BC7XTQ Nanning People’s Republic
of China, Varun Dwarakanath VU3IPU Bangalore,
India, Eugen Gez DO1EG, Hamburg, Cermany, Jose
Angel Rivas EB3EIC, Sodupe, Espafa, Ben Zandstra
PE2BZ, Netherlands, Merkouris Gogos SV2ZHWM
Thessaloniki, Greece, Vladimir Cherny EUISAT,

oM e 3-
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this work will be continued on future SMM-2000 series
space probe microscopes to be launched into space [5],
including those designed for landing on Venus.
Furthermore, a methodology has been developed for
testing materials under conditions approximating
those encountered during atmospheric entry, which
makes it possible to further optimise materials for
descent vehicles.
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BCTPOEHHAS BUEPOM30/IALIMA U BbICOYAMLLEE PA3PELIEHMUE

B 6a30B0M KOMNNEKTALMKW NOKa3bIBAET aTOMbl MMPOANTHUYECKOro rpaduTa 4
B PEXMME CKAHUPYIOLLEWN TYHHENBHOW MUKPOCKOMNUK,
J1ns kKa4yeCcTBEHHOro OCMOTpPa Manbix K OoNbLLKMX OO BLEKTOB MMKPOCKON
MMEET CKaHEPbI C pa3HbIMK pa3Mepamu nonem no X/Y/Z.

MUKpOCKON NpefjocTaBseT YHUKaNbHYH BOZMOXHOCTb COOPKU ero
W pa3bopku — ANA BCTPaUBAHUA B Pa3NINYHbIE CUCTEMbI M ANA NYYLIEro 06YYEHNS,
BblAepXuBas c6opku-pa3bopku Ao 12 net B yyebHbIX Knaccax

Mukpockon CMM-2000 paboTtaeT co CTaHAapTHLIMK
30HAaMU-KaHTUNEBEPaMMW, MMEET 3 OCHOBHbIX PEXKMMA
CKaHWPYHOLLEW TYHHENBHOM, NOMYKOHTAKTHOM

M KOHTAKTHOM aTOMHO-CU/I0BON MUKPOCKOMNUM, a TaKkxKe
bonee 25 AONOAHWUTENBHBIX PEXKUMOB MO CHATUID

KapT pas3/IMYHbIX QU3NYECKMX XapaKTEPUCTHK.

o VBCIMUCHUE OT 2 THIC. 10 10 MJIH, KpaT

« Pazpemenue BILIOTE 10 ATOMOB

« TpexmepHbIl BU/JL IIOBEPXHOCTH

 Msmepenne pasmepos ot 0,2 v 10 40 MEM

« Pacripeje/ieHHe pa3MepoB 3epeH

o AHAIH3 HIepoxoBaTocTH J10 0,2 HM

o Texnopiep:kka 24/7 Ha «MUKPOCKOTLSU»

« CepuiiHbIil BbIYCK B Poccun

o JLJ11 TOUHBIX IIPOU3BO/ICTE, HAYKH U VHUBEPCUTETOB
« Hajemen 1azke 1ag odyuennd B Ko 1ax!

MWUKPOCKON MO3BO/ISIET: OTCKAHMPOBATb
MOBEPXHOCTb B BbIGPAHHOM TOUKE
06pa3ua, CHATL 0BpaseL, ¢ MUKPOCKONa, ATOMbI MUPO PAGHTA LLUAM® CTAIA, kaap 10x10 Mkw,
BO3/EMCTBOBATL Ha OBpa3eL, TeM Unm Kaap 8,8X8,8 HM wepoxoeatocts Ra = 0,007 wkw
HbBIM CNOCOBOM, HaMPUMEP, HaMbLINTD,

NPOTPaBUTb MK 0BNYHNTL, 0BPaTHO YCTAHOBUTL 0OPa3eL, B MUKDPOCKOM M NPOCKaHUPOBaTh
TY XK€ C HAHOMETPOBOM TOYHOCTBIO PaHee BbIBPaHHYHO TOUKY Ha 0BpasLie.




