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OCHOBHOM METOJ TMOJY4YeHHUs XapaKTEPUCTUK MEJIKHUX METeOpHBIX Ted (< 1 cM) — aHanmu3 ux
B3auMOJieiicTBUs ¢ arMmocdepoil. 3ajadya TOYHOTO OMNpENEeIeHUs MapaMeTpoB METEOPOUIOB, BKIIIOUAs
Maccy, IUIOTHOCTb U JAPYrHe XapaKTEPUCTUKH, OCTAETCs akTyalbHOW. Macca MeTeopouaoB OOBIYHO
OLICHUBAETCA C MOMOUIBIO PA3IUYHBIX MOJENeH aOisuu WIK 0 SMIUPUIECKUM 3aBUCUMOCTSIM; JaHHBIE
HaOIIOZEHUN CITy)KaT OMOpPOM NJisi KaJTuOPOBKM M MPOBEPKU ITHX OIEHOK. Pazbpoc omeHoK macchl IJis
OJIHOTO U TOrO € METeopa MOKET NPEBBIIIATh MOPSIOK BEIUYUHBI, YTO OOYCJIOBJIEHO MHOKECTBOM
(bakTopoB, BKJIIOYas BapuallMyd HauyaJbHbIX YCIOBUM, COCTaB BEIllECTBA U FEOMETPHUIO BX0J1a B aTMOchepy.
BONBIIMHCTBO MENKUX METEOPOUJOB MCIBITHIBAIOT (DparMeHTanuio B aTtMocdepe, MOITOMY B HaIIeM
UCCIIEIOBAaHUHM MOJENb a0isuu ObUla JOMOJHEHAa MOJAENbI0 (parMeHTalud. JTO MO3BOJISET YyUUTHIBAThH
YaCTUYHOE paCIUIaBJIEHUE U Pa3JIoKEeHHE Teja Ha Oosee Melkue (parMeHThl, UTO BIMSIET Ha CBETUMOCTD,
MPOJOJKUTEILHOCTh U PaJUATIbHYIO AUCTPUOYIMIO aOJIALIMOHHBIX CTPYH, a Takke€ Ha UTOTOBYIO Maccy,
MPOLIENIIIYIO Yepe3 KpUTHUECKHE cou aTMocdepsl. B rccnenoBannn ncnoab30BaHbl 0a3UCHBIE ONTHYECKHE
naHHble HaOmoaeHuil motoka Ilepcenn 3a 2016 r. Ilpu MopenupoBaHuu mpouecca aOISAIUU PUMEHEHa
abJsMOHHAST MOJIENb, ONMMCHIBAIOLIAS MPOLIECC PACIUIABICHUSI M UCHApEHUs HEOOJBIIUX METEOPHBIX Tel.
B ananu3 BKIIIOUEHBI METEOPHI C IPKOCTHI0 MeHee —2m. J{OMOIHUTENBbHO YUTEHbI MapaMeTphl (hparMeHTanu,
YTO TMO3BOJISET MOIYYUTh 00Jiee YCTOWYMBBIE OLIEHKH MAcChl U IJIOTHOCTH MO CPAaBHEHUIO C MOJEsIMU 0e3
pazOuenus Ha pparMeHThl. B paboTte npeanpuHsTa MOMBITKA UCCIEI0BATH BIUSHUE MOJIETH (hparMeHTAIUN
Ha OIpejiesIeHHEe TapaMeTPOB METEOPOrI0B. BhINOTHEH aHaIU3 CXOACTB U pa3Indyuil MEKy MOJIy4YeHHBIMU
rapaMeTpamu JJisi MoJieliei ¢ u 6e3 yuera pparmerTanuu. O0CyKIeHbI BO3MOKHBIC TPUUYHHBI PACXOXKICHHH,
HEONTUMU3HPOBAHHbBIE NTApaMETPhl a0ISAUU U OTPAHUYEHHYIO TOUHOCTh KaJIMOPOBKU HAOIIOEHUH.
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The primary method for characterizing small meteoroids (< 1 cm) is analyzing their interaction with the
atmosphere. Accurately determining meteoroid parameters, including mass, density, and other characteristics,
remains a pressing issue. Meteoroid masses are typically estimated using various ablation models or empirical
relationships; observational data serve as the basis for calibrating and validating these estimates. The
spread of mass estimates for a single meteor can exceed an order of magnitude, due to numerous factors,
including variations in initial conditions, the composition of the meteoroid, and the geometry of its entry
into the atmosphere. Most small meteoroids undergo fragmentation in the atmosphere, so in our study, the
ablation model was supplemented with a fragmentation model. This allows us to account for partial melting
and disintegration of the meteoroid into smaller fragments, which affects the luminosity, duration, and radial
distribution of ablation jets, as well as the final mass passing through the critical layers of the atmosphere.

The study utilized baseline optical data from observations of the Perseid meteor shower for 2016. An
ablation model describing the melting and evaporation of small meteoroids was used to simulate the ablation
process, and meteors with brightnesses below -2m were included in the analysis. Fragmentation parameters
were additionally taken into account, allowing for more robust mass and density estimates compared to models
without fragmentation. This paper attempts to investigate the influence of the fragmentation model on the
determination of meteoroid parameters. An analysis of the similarities and differences between the parameters
obtained for models with and without fragmentation is performed. Possible causes of these discrepancies,
non-optimized ablation parameters, and the limited accuracy of the observational calibration are discussed.

65





