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The SiCSi is considered as one of the important molecules responsible for the production of
dust around the carbon-rich stars. First detection of the SiCSi has been in the envelope of red
supergiant star IRC+10216. Cabrera-Gonzalez et al. (2023) have calculated collisional rate coef-
ficients for the disilicon carbide (SiCSi) colliding with para-H

2
 (j = 0), in the CC (Close-Coupling)

approximation, between 31 rotational levels, having energy up to 23.844 cm
-1
. Though the calcu-

lations are performed for the kinetic temperature of 50 K, but they are found useful for the
calculations with the temperature up to 30 K. For more reliable analysis of the molecule and for
large kinetic temperature in an object, the data for large number of levels are essentially required.
Thus, one needs to extend the calculations for a large number of rotational levels. In the present
investigation, the work of Cabrera-Gonzalez et al. (2023) has been extended for 78 rotational levels,
having energy up to 61.746 cm

-1
. The present calculations however have been performed in the CS

(Coupled-States) approximation.
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The full version of the article is available on the website of the journal "Astrophysics":
https://link.springer.com/journal/10511
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ÊÎÝÔÔÈÖÈÅÍÒÛ ÑÊÎÐÎÑÒÈ ÄËß
ÑÒÎËÊÍÎÂÈÒÅËÜÍÛÕ ÏÅÐÅÕÎÄÎÂ ÌÅÆÄÓ

ÁÎËÜØÈÌ ×ÈÑËÎÌ ÂÐÀÙÀÒÅËÜÍÛÕ ÓÐÎÂÍÅÉ
ÊÀÐÁÈÄÀ ÊÐÅÌÍÈß (SiCSi), ÑÒÀËÊÈÂÀÞÙÈÕÑß Ñ

ÏÀÐÀ-H
2
 (j = 0)

Ñ.×ÀÍÄÐÀ

SiCSi ðàññìàòðèâàåòñÿ êàê îäíà èç âàæíûõ ìîëåêóë, îòâåòñòâåííûõ çà

îáðàçîâàíèå ïûëè âîêðóã áîãàòûõ óãëåðîäîì çâåçä. Âïåðâûå SiCSi áûë

îáíàðóæåí â îáîëî÷êå êðàñíîé ñâåðõãèãàíòñêîé çâåçäû IRC+10216. Êàáðåðà-

Ãîíñàëåñ è äð. (2023) ðàññ÷èòàëè êîýôôèöèåíòû ñêîðîñòè ñòîëêíîâåíèé äëÿ

êàðáèäà êðåìíèÿ (SiCSi), ñòàëêèâàþùåãîñÿ ñ ïàðà-H
2
 (j = 0), â ïðèáëèæåíèè

CC (Close-Coupling), ìåæäó 31 âðàùàòåëüíûì óðîâíåì, èìåþùèì ýíåðãèþ

äî 23.844 ñì-1. Õîòÿ ðàñ÷åòû âûïîëíåíû äëÿ êèíåòè÷åñêîé òåìïåðàòóðû

50 Ê, îíè îêàçàëèñü ïîëåçíûìè äëÿ ðàñ÷åòîâ ñ òåìïåðàòóðîé äî 30 Ê. Äëÿ

áîëåå íàäåæíîãî àíàëèçà ìîëåêóëû è äëÿ áîëüøîé êèíåòè÷åñêîé òåìïåðàòóðû

â îáúåêòå ñóùåñòâåííî íåîáõîäèìû äàííûå äëÿ áîëüøîãî ÷èñëà óðîâíåé.

Ñëåäîâàòåëüíî, íåîáõîäèìî ðàñøèðèòü ðàñ÷åòû äëÿ áîëüøîãî ÷èñëà

âðàùàòåëüíûõ óðîâíåé.Â íàñòîÿùåì èññëåäîâàíèè ðàáîòà Êàáðåðû-Ãîíñàëåñà

è äð. (2023) áûëà ðàñøèðåíà íà 78 âðàùàòåëüíûõ óðîâíåé ñ ýíåðãèåé äî

61.746 ñì-1. Îäíàêî íàñòîÿùèå ðàñ÷åòû âûïîëíåíû â ïðèáëèæåíèè CS (Coupled-

States).

Êëþ÷åâûå ñëîâà: ISM: ìîëåêóëû: âðàùàòåëüíûå óðîâíè: êîýôôèöèåíòû

ñêîðîñòè ñòîëêíîâåíèé: CS (Coupled-States)-ïðèáëèæåíèå
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