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The urgency of the problem. The effect of gravitational lensing is an
important factor in the processing of the results of optical, radio and x-ray
astronomy. It helps to research lensing objects and investigate systems acting as
gravitational lenses.

Goal. The purpose of this work is to review the history of the discovery and
refinement of humanity's view of the effect of gravitational lensing and to shed
light on the main directions of using this effect in modern astronomy.

Main part. A gravitational field created by stars, the sun, planets, etc.,
affects photons that propagate in space. The type of photon trajectory depend on
the mass of the body that affects it and the distance between photon and the body
[1].

Einstein's calculations in 1907, based on his general theory of relativity,
showed that a photon in the gravitational field moves in a hyperbolic trajectory.
Thus, massive objects that have a visible effect on the photons’ trajectory can be
considered as so-called "Gravitational lenses", which were assumed by Einstein in
1911 based on the principle of equivalence [2].

The first observation of such a deflection of light was made, noting the
position of the stars near the Sun during the solar eclipse in 1919 by Arthur
Eddington and Frank Watson Dyson. In 1936 Einstein published a short article
"The action of a star in the form of a lens when deflecting light in a gravitational
field" in the journal Science. In 1937, Fritz Zwicky first considered the case when
galaxies could act as both a source and a lens. In 1979 that Dennis Walsh, Bob
Karswell, and Ray Weimann with a help of 2.1-meter telescope at the Kitt Peak
National Observatory discovered the first gravity lens — the Twin QSO object.

In the 1980s, a combination of CCD scanners and computers allowed large-
scale projects to locate and organize new gravity objects.

The Gravity Lenses Project in the Northern Hemisphere (CLASS), which
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has been operating since 1994, conducted on radio frequencies using Very Large
Array (VLA) in New Mexico, led to the discovery of 22 new lens systems,
launching a new field of discovery. This has led to a completely new path of
research - from finding very distant objects to finding cosmological parameter
values [3].

In a 2010 Science Daily article, a team of scientists from the Lawrence
Berkeley National Laboratory of the US Department of Energy made significant
strides in expanding the use of gravitational lensing to study various astronomical
structures, saying that weak gravitational lensing improves the measurement of
distant galaxies [4].

The solar gravity lens, calculated by Albert Einstein in 1936, predicts that
the rays of light will converge to a focal point of about 542 a.o. from the Sun.
Thus, there is a prospect of launching a probe that will be located at such a distance
(or more) from the Sun and will be able to use the Sun as a gravitational lens to
magnify distant objects on the opposite side of the Sun.

Microlensing techniques have been used to discover exoplanets (planets outside
our solar system). A case-by-case statistical analysis of microlensing observed from
2002 to 2007 showed that most stars in the Milky Way Galaxy had at least one
orbiting planet within 0.5 to 10 a.o. Also, the Optical Gravity Licensing Experiment,
or OGLE, which has been operating since 1992, has characterized hundreds of
microlensing events, including OGLE-2016 BLG-1190Lb and OGLE-2016 BLG-
1195Lb - exoplanets discovered using the Spitzer Space telescope through
microscopic evaluation of effects of gravitational lensing [3].

Images of a large number of distant galaxies can be averaged to measure the
shift of the lens field in any area. This can be used to analyze mass distribution in
the area of space [5].

The results of microlensing studies in large areas are important for
evaluating cosmological parameters, for better understanding and improvement of
the relict radiation model, and for ensuring the consistency of other cosmological
observations. They can also play an important role in the future of dark energy
exploration.

Conclusions. In the course of historical development the effect of
gravitational lensing has become of great importance for modern astronomy, which
confirms its application in many fields: cosmology, search for exoplanets; optical,
radio and x-ray astronomy. Also, the use of gravitational lensing plays a significant
role in the modern study of dark energy and refining modern models of the
universe.
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VYkpaincbkuit (i3uko-texHiunuit iHCTUTYT (YDTI), onuH 13 HalgaBHIIIUX i
HAfGILIBIINX TeHTPiB (izuunoil Hayku B Ykpaini. Moro 3acHoBano B 1928 p. 3
METOI0 BIIPOBA/KEHHSI M PO3BUTKY aKTyaJbHUX HAayKOBUX HANpsMIB. YK€ uepe3
gotupu poku B YOTI Oyno 3pobseHo HHU3KY BHU3HAUHMX HAYKOBHMX BIJKPHUTTIB:
Briepiie B CPCP Oyno 31iliCHEHO pO3IMISIJICHHS sipa aToma JITiI, OACpPIKAHO
piIKHii BOJICHB 1 T'elliid, CTBOPEHO MEPIIHiA TPUKOOPAMHATHHIA pajionokarop [1].

HaiiGinpm cipusitiuBuii nepion po3Butky Y ®TI npunanae Ha nepion ioro
BIJIKDUTOCTI 711 MDKHapoAHoi cmiBmpaui. TyT 3’sBuiiocsi OaraTo 1HO3E€MHHUX
CHiBpOOITHHKIB, JEsKI BUEHI mpaitoBaiu 3a KoHTpakToM. Cepen Hux Oymu [lon
Hipax, ITlayne Ependect 1 bopuc I[lomonbcekmii. [IpoBomumuce MixHApOIHI
koH(pepentii Ta ceminapu. Ha 6a3i YOTI BunaBaBcs nepivii paassHCbKUHN KypHa
3 ¢izukm «Physikalische Zeitschrift der Sowjet Uniony [1].

3 momeHty ctBopeHHs Y®DTI mnignopsakoByBaBcss Hapkomary Baxkoi
npomucioBocti (HKBII). 3 wmi€i mpuuvHM mpu 3MiHI KEpIBHULITBA CXBAaJCHHS
¢bi3ukiB He Oys0 MOTPIOHO, 1 BIITKY 1933 p. po3nouanacs 3miHa kaapiB. 1 rpyaHs
1934 p. Ha mocazai kepiBHUKa TanaHoBuToro (¢izuka I. B. ObpeimoBa 3amiHuB
Hikomy HeBimomuii C. A. JlaBuoBUY, SIKMM HE MaB JKOJHOT'O aBTOPUTETY B
HAayKOBOMY TOBapHUCTBi. 3 IIbOTO MOMEHTY MOYajiu PO3BUBATUCS MOJII, SIKI Maju
Tpariuli Haciaiaku. Y Oepe3Hi 1935 p. YOTI orpumaB 3aMOBIIEHHS B1iICBKOBOI'O
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