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O6pasoBanue Mupaxeii B aTMmochepe
Kovapam Bruren
Pesiome
Krfovepste croBa: pegpakimsg, HDEPEMEHHBIH IIOKA3aTETb IIPETOMICHHA, IIPHHIIHIT
Depma, coorHomernne firepa, ypaBHeHHe TPAeKTOPHH CBETOBOIO JIy4Yd, IIapabOIHYeCKadT
TpaeKTOpHA
B paGore moxasaHo, 4TO B Tpomocdepe 3eMaIH, IZie YACTHUIBI BO3ZyXa B OCHOBHOM HE
3apﬂ)l(eHI:I nu aTMOC(bepa CYHUTaAETCA ,Z[I/IB]IeKTPI/IKOM C HPeHe6Pe)KI/IMO MAaJIBIM IIOTJIOILI€EHHWEM K
C TIOKa3aTeyeM IpeJOMJIeHM, OJIM3KUM K eJUHMUIE, 3aBUCHMOCTD II0OKa3aTeJld IPeJIOMICHII
BO3ZyXa OT BBICOTHI MOXKET GBITH IIpe/iCTaBiIeHa IuHeiHO# dyHKiueil. [lorydeHo ypaBHeHue
TPaeKTOPHUM PAaCIPOCTPaHEHUA CBETOBBIX JIydeil B Cpefie C IepeMEeHHBIM IIOKa3aTeJeM IIpe-
noMueHus. Pemenye sToro ypaBHeHus IOKa3kIBaeT, 4TO B aTMOCdepe ¢ IOKa3aTesieM IIpeIoM-
JIEHUA, U3MEHAIOIINMCA 110 ]IPIHefIHOMy SHKOHy, CBETOBEBIE JIy9u IIOCTOAHHO HPe]IOM]IﬂIOTCS[ u
PAacIIpOCTPaHAIOTCA IO MapabOIHMYeCcKHM TPaeKTOPUAM, U B aTMOCdepe BO3HHUKAIOT ABIE€HUI
pedpakiuii u omTHYeckue MUpaXH. B ciyd4ae yMeHbIIeHMA IOKasaTels IIPEJIOMJIEHHIL
BO3ZyXa C BBICOTOH, OOBEKTHI, HAXOAAIIMECH HA GOJIBIIOM PACCTOSHUU OT HaOIIOZaTesd,
K)XyTCA IPUINOJHATEIMU (MHOTJA TakKe IIepeBepHYTHIMHM) HaJ IIOBEPXHOCTBIO 3eMIJIH
(BepxHHe MUpaXH), TOTA KaK B CIydYae yBeJUYEHHUs IIOKa3aTesIs IIPeJOMJIEHUS C BBICOTOM
(4TO B OCHOBHOM MOXX€T KMETh MECTO B IIYCTBIHIX), OOBEKTBI KAKYTCA HAGJIOZATEIIIO
HAXOZSAIIVMUCS Ha OBEPXHOCTH 3eMIU (HIDKHIE MUPAXKH).

Formation of Mirages in the Atmosphere

Kocharyan Vilen

Summary
Key words: refraction, variable refractive index, Fermat’s principle, Eulers relation,

equation of the Iight ray trajectory, parabolic trajectory
The paper demonstrates that in the Earth’s troposphere, where air particles are largely
uncharged and the atmosphere behaves as a dielectric with negligible absorption and a
refractive index close to unity, the dependence of the refractive index of air on altitude can be
approximated by a linear function. An equation is derived for the trajectories of light rays in a
medium with a variable refractive index. The solution to this equation shows that in an
atmosphere with a linearly varying refractive index, light rays are continuously refracted and
propagate along parabolic trajectories, resulting in atmospheric refraction and optical mirages.
When the refractive index of air decreases with altitude, objects located at a large distance
from the observer appear elevated (sometimes inverted) above the Earth’s surface (superior
mirages). When the refractive index increases with altitude (as is often the case in deserts),

objects appear to be located on the Earth’s surface (inferior mirages).
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