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B pabote paccmatpuBaetca MNpUMEHEHUE MeToAoB
MaTtematnyeckmn Mukpockon (MM) npu BbIABNEHUU TOHKMUX
CTPYKTYP B NPOTONAAaHETHOM JAUCKe monoaon 3Be3abl HL Tau,
nonyvyeHHou c peweTtkn ALMA Teneckonos, U B OKPYXEHUU OBYX
YepHbix Abip Powehi n Y/l B LeHTpe Hallen ranakTuKn, Nosy4eHHbIX
c Event Horizon Telescope (EHT).
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Mathematical Microscope & Fundamental Physical Principle(AlP)

We need to find a solution of the set of systems of equations

Y|, = {O} X. Note that we do not know the AP A. The parametric
set of discrete reversible AP {O} corresponds (in accordance with
our “a priori information about”) the unknown AP A.

The solution Y|, = {O} X can be found in the following FPP:
there are separate isolated objects-points in X .

The MM&FPP solution includes three aspects:
1) a reversible AP O~A, and

2) asuper-resolved image X=R Y, R=01, with a minimum norm Nor
(R).If in the resulting Super-Resolved image X,

3) we detect individual objects-points. FPP becomes a fact.

We have a correct solution in this cases.



MpoTtonnaHeTHbIKN AUCK monoaon 3se3abl HL Tau

[IpoTOTUTaHETHBIN AUCK — 3TO BPAILAOUIANCS JUCK U3 TUIOTHOIO T'a3a, MbUIA U,
BO3MOKHO, TIJIa3Mbl, OKPY>KaIOIIMI HeaBHO 0Opa3oBaBinytocs 38e31y HL Tau.
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Katie Bouman, 29, is the researcher who led the creation of an algorithm that
allowed scientists to capture_ images of a black hole for the very first time. The National
Science Foundation revealed the never-before-seen picture on April 10, 2019.

Eight stations of Credit; Physical Faculty

the EHT 2017 M.V.LkomonosovMSU/E.N.Terentiev et g
campaign over six " . E
geographic

locations as

viewed from the
equatorial plane.
Solid baselines
represent mutual
visibility on M87~
(+12° declination).



https://heavy.com/tag/science/
https://heavy.com/news/2019/04/black-hole-photo-picture-image/

Yepuaa Jpipa Powehi ey

YJ1 Powehi ¢ maccoii 6,5 Mipn DI1=[5000, 2100, 10°] SR=[115, 59, 403]
CoJIHEYHBIX HAXOUTCS HA
PACCTOSIHUU 55 MJIH CBETOBBIX JIET
OT 3eMJIA B LIEHTPE TAIaKTUKU M87
https://www.eso.org/public/images/e
s01907a/
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Y/I B meHTpe HALIIEH FAJIAKTHKH B pacroiiokeHa B co3se3aun Crpererr
A* ¢ maccoii 456 CoaHEUHBIX Ha PACCTOSHUU OKOJIO 24 THICSY CBETOBBIX JIET OT 3eMJIU

RY  SR=[115,120, 129]
DI=9000%[1:3, 0.8,, 0:9]

Credit: Physical Faculty
M.V.LomonosovMSU/E.N.Terentiev et aI

AcTpoHOMEI ¢ ToMoIbio TesreckornoB ALMA u Chandra oOHapy»kuimm 001aKko ropsiaei
IJ1a3Mbl B aKKPEIIMOHHOM JIMCKE BOKPYT CBEpXMACCHUBHOM depHOM JbIpbl CTpernen A™* B
neHTpe Miteunoro Ilytu. O0nako ABUXKETCSI BOKPYT YEPHOUM ABIPHI IO YKBATOPUATILHOM
opbute ¢ nepuogoMm 70 MUHYT, CM. Mapy 3€JI€HBIX Moja0cok B X=R Y cnpaga.


https://webpulse.imgsmail.ru/imgpreview?key=pic5927178859128456568&mb=pulse&fu=1&kr=1&h=453&w=630
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Conclusions

1. Modifications of the AF intelligent control methods can be implemented in
electron microscopy, in new radar technologies, synthesized aperture
locators, CT, MRT tomography, telescopes, etc.

2. In the ideal case, it is necessary to design intelligent, self-tuning devices
(antenna systems) for CC and CAM AF O. We assume that all this can be
implemented “in hardware” and in programs for modern radars, telescopes,
microscopes, tomography devices, etc.

3. Of course, all this will be widely used in astrophysics when analyzing data
from Black Holes, etc.

4. Possible wide applications MM method in the production of processors.

5. We expect widespread applications of the Mathematical Microscope in
remote sensing and geophysical research.
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