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This study examines the rotational characteristics of asteroids through statistical modeling of
the diameter-period relationship. A statistical evaluation of the diameter-period relationship was
conducted using a dataset of 34326 asteroids. Clustering identified three main groups, including a
dense cluster below the spin barrier, a population of small, fast-rotating asteroids, and a more
diffuse group. Geometric and density-based analyses showed that the densest region consists of
objects with diameters from 3 to 10 km and rotation periods between 3 and 9 hours, some of which
extend beyond the spin barrier. Polynomial modeling demonstrated that a third-degree fit provides
the most stable representation of the overall trend without overfitting. Additionally, an empirical
lower boundary was identified and proposed, below which no asteroid was found in either the main
sample or the selected targets.
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ÏÅÐÈÎÄÛ ÂÐÀÙÅÍÈß ÀÑÒÅÐÎÈÄÎÂ:
ÑÒÀÒÈÑÒÈ×ÅÑÊÈÉ ÀÍÀËÈÇ ÐÀÑÏÐÅÄÅËÅÍÈß

ÄÈÀÌÅÒÐ-ÑÏÈÍ

Ì.ÍÀÑÒÀÐÀÍ1, À.ÏÎÐÎ2,3,4, Ð.ÕÎÑÑÅÉÍÈ5, Ì.ÍÀÄÆÀÐÇÀÄÅ2,6

Â ýòîì èññëåäîâàíèè èçó÷åíû õàðàêòåðèñòèêè âðàùåíèÿ àñòåðîèäîâ

ïîñðåäñòâîì ñòàòèñòè÷åñêîãî ìîäåëèðîâàíèÿ çàâèñèìîñòè äèàìåòð-ïåðèîä.

Ñòàòèñòè÷åñêàÿ îöåíêà çàâèñèìîñòè äèàìåòð-ïåðèîä áûëà ïðîâåäåíà ñ

èñïîëüçîâàíèåì âûáîðêè äàííûõ èç 34326 àñòåðîèäîâ. Êëàñòåðèçàöèÿ âûÿâèëà

òðè îñíîâíûå ãðóïïû, â òîì ÷èñëå ïëîòíîå ñêîïëåíèå íèæå ñïèíîâîãî

áàðüåðà, ïîïóëÿöèþ íåáîëüøèõ, áûñòðî âðàùàþùèõñÿ àñòåðîèäîâ è áîëåå

äèôôóçíóþ ãðóïïó. Ãåîìåòðè÷åñêèé àíàëèç è àíàëèç ïëîòíîñòè ïîêàçàëè,

÷òî ñàìàÿ ïëîòíàÿ îáëàñòü ñîñòîèò èç îáúåêòîâ äèàìåòðîì îò 3 äî 10 êì è

ïåðèîäàìè âðàùåíèÿ îò 3 äî 9 ÷àñîâ, íåêîòîðûå èç êîòîðûõ âûõîäÿò çà

ïðåäåëû ñïèíîâîãî áàðüåðà. Ïîëèíîìèàëüíîå ìîäåëèðîâàíèå ïîêàçàëî, ÷òî

àïïðîêñèìàöèÿ òðåòüåé ñòåïåíè îáåñïå÷èâàåò íàèáîëåå ñòàáèëüíîå

ïðåäñòàâëåíèå îáùåãî òðåíäà. Êðîìå òîãî, áûëà îïðåäåëåíà è ïðåäëîæåíà

ýìïèðè÷åñêàÿ íèæíÿÿ ãðàíèöà, íèæå êîòîðîé íå áûëî îáíàðóæåíî íè îäíîãî

àñòåðîèäà.

Êëþ÷åâûå ñëîâà: àñòåðîèä - àíàëèç äàííûõ - ïåðèîä âðàùåíèÿ
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