«Conneynas u coaneyno-semnas gusuxa — 2023», Cauxm-Ilemepbype, Ilyikoso, 9 — 13 okmsabps

OLEHKUA BPEMEHU CTAPTA U ITOCT-23PYIITUBHOI'O
YCKOPEHMS KBM 17, 24,25 U 28 PEBPAJIA 2023

Oxepenos B.A., Ctpymuncknii A.b.

HUncmumym xocmuueckux uccredosanuii PAH, Mockea, Poccus

ESTIMATES OF THE LAUNCH MOMENTS AND POST-ERUPTIVE
ACCELERATION FOR CME’s ON FEB 17, 24, 25 & 28, 2023

Ozheredov V.A., Struminsky A.B.
Space Research Institute of RAS, Moscow, Russia

https://doi.org/10.31725/0552-5829-2023-257-260

Scripts of the evolution of the kinematic characteristics of coronal mass ejections
(CMEs) may dramatically differ from simple standard models. These differences are based on
quite “nontrivial effects” that cannot be identified using rough estimates based on the stand-
ard approximation of the CME position dependence on time called LP-model. The situation is
aggravated by the non-working aperture CI of the LASCO coronagraph and, as a conse-
quence, the large uncertainty of CME launch moment using the standard approximation mod-
el. We have developed a more detailed model of the temporal dependence of the CME height,
hereafter referred to as the PB-model. Both models provide testable consequences, namely
methods for interval estimates of the CME launch time. In this work, we show that the appli-
cation of the interval PB-estimate to some events in February 2023 that recently have been
considered in paper [1]: 2023.02.17, 2023.02.24, 2023.02.25 and 2023.02.28, gives more
plausible results in terms of the location of the CME launch moments with respect to the
sharp rises of temperature and intensity of radio emission above the background. Some inter-
esting features of the CME behavior in these events were also revealed.

B cratbe [1] paccMOTpeHBI COTHEYHBIE BCHBIIIKA BTOPOU MOJOBUHBI (PeB-
pais 2023 rona, onHako comnpoBoxaaBmue ux KBM noapoOHo He uccienoBa-
muck. llenbto naHHON paOOThI SBISETCS MPUMEHEHUE METOJI0B, U3JI0KEHHBIX B
cTatbe [2], IS OIIEHKM KHUHEeMaTuyeckux xapakrepuctuk 3tux CME. B nacro-
d1ee BpeMsi OCHOBHBIM IpuOopom it Habmonenus KBM siBisieTcss KOpOHO-
rpad LASCO [3], u3 KoTOporo, COOCTBEHHO, U OepyTCsl NaHHbIE AJIsi O0OYUEHUS
BCEX MOJIeJIel 3aBUCUMOCTH NosioxkeHnss KBM ot BpeMeHu, Mo3ToOMy CTaHIapT-
HOM IPOTO-MOJEJNBIO SABJISIETCS JBUKEHHUE C MOCTOAHHOUN ckOpocThio [4]. Cran-
JapTHasi MOJENb OIMCAaHa B CTaTbe [5]: OHAa HaciIeQyeT JMHEWHYI0 MpOTO-
MozeNb [4], OIHAKO YK€ YYUThIBaeT UMNYJIbCHYIO (ha3y yckopeHuss KBM. Oty
Mozenb Oyaem o6o3Havath OykBamu LP (Linear-Polynomial). Mogens B cTathe
[2] 6onee neranu3upoBaHa, TaK KaK YUUTHIBACT €IIe ¥ IEPEMEHHOE YCKOPEHHE B
NOCT-3pYNTUBHOW (paze. DTy Mozaenb Mbl ob6o3Haduaem kak PB (Polynomial-
Ballistic). AkTuBHO# (ha30ii BCIBIIMIKKA MbI OyJeM Ha3bIBaTh MAaKCHMAJIbHBIN 1O
JUIMHE OJHOCBSI3HBIM MHTEpPBaj, Ha KotopoM Temmneparypa Boime 12MK. Co-
[JIACHO IpPEACTaBICHUSIM padoThl [1], B akTUBHOM (pa3e BCHBIIIKUA YCKOPSIIOTCS
COJTHEYHBIE MPOTOHBI, €clii HaOII0JaeTcs paauoM3IydeHHe Ha YacToTrax 245—
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15400 MI'u (RSTN — Radio Solar Telescope Network), ormeuenHoe B (paitnax
YYYYMMDDEvents.txt [3], u )xecTkoe peHTreHoBckoe uznyuenue (HXR).

IIpu conocraBiieHMU PE3yJIbTATOB ANNPOKCUMAIIMU 3aBUCUMOCTH MOJIOKE-
Husi KBM ot Bpemenu B pamkax LP- u PB-mozeneil u BbITEKaONIUX U3 HUX
OIICHOK BPEMEHHU CTapTa Mbl MCIOJb30BAIM KPUTEpUil niepeceueHus Ga3bl UM-
nyiabcHOTO yckopeHuss KBM ¢ aktuBHOUN (a3oi BCHBIIIKK (Hajiee — KPUTEPHd
nepeceduenust pa3). UeM MeHbIIE anmpoKCHUMAIUsl yIOBIETBOPSIET KPUTEPHUIO
nepecedenust ($as, TeM, M0 HAIUM MPECTABIECHUsAM, OHa Xyxke. Jlig 4-x uccne-
JyeMBIX COOBITHI MOTyYeHbI pe3yJIbTaThl, MOKa3aHHbIE HAa puc. 1-4.
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Puc. 1. Cobprtue ot 17 pepanst 2023 roga.  Puc. 2. CoOprtue ot 24 despans 2023 rona.

Bepxnue nanenu nemoHCTpupyroT Hasoxxenue LP- u PB-anmpoxkcumanuum
Ha rpadvK MHTEHCUBHOCTH PaJAHOU3IydeHus1 Ha yacTtoTax 245-610 MI1, Hux-
HUE TIAHEIW TIOKA3bIBAIOT HAJIOXKEHUE BPEMEHHBIX MpouUiei TeMmepaTypsl H
HXR >100 x»B mo manaeim ACS SPI (Anti-Coincidence Shield of the SPec-
trometer onboard INTEGRAL) [6]. Bo Bpemsi cOoTHEYHBIX COOBITHI TETEKTOP
ACS SPI peructpupyer nepBM4HOE U BTOPUYHOE JKECTKOE PEHTTEHOBCKOE W3-
nydenune. MonotonHoe Bo3pactanue temmna cuetra ASC SPI cnyctsa 6onee 10-tu
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MHHYT TIociie Hadana coHedHoro HXR BbI3BaHO MPUXOAOM COJTHEUYHBIX MPOTO-
HOB (BTOpnuHble HXR).

B coObituu 17 deBpans 2023 roxa (puc. 1) mbl Bugum, yto LP- u PB-
MOJENH JAT OOUH U TOT ke pe3yibTaT. MomeHnT crapra KBM mpuxonurcs Ha
HaYyaJIo aKTUBHOM (ha3bl BCIBIIIKK U HA TIEperu0d rpaduka TeMneparypbl, CUrHa-
JU3UPYIOMMN 00 M3MEHEHUU ycloBUM HarpeBa. B coObituu 24 deppans 2023
rona (puc. 2) onenka LP-mMoxenu «mpomMaxuBaercs» MUMO MPaBIONOA00HOTO
3HaueHus BpeMeHu ctapra KBM, Tak kak ¢a3za ero yckopenusi B pamkax LP-
MOJIENT HAXOJIUTCA Tepe]] aKTUBHOW (a30il BCIBIMIKK (BEpXHsIS TAHENb), a B

pamkax xe PB-monenu aktuBHasi ¢aza BCHBINIKM BKIIOYAET a3y yCKOPEHHS
KBM.
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Puc. 3. Cobprtue ot 25 dpespans 2023 rona.  Puc. 4. Cobsrtre ot 28 despans 2023 rona.

Hns coObitus 25 deppans 2023 roga (puc. 3), momumo LP- u PB-
annpokcumaiuu (PB1, Toncras kpusas), npeacrasiera PB-monens 6e3 nepBbix
yeTblpex nonoxeHud KBM (PB2, toukas kpuBas). Bugno, uto LP-moxeinb
npomaxuBaercss MUMO JaHHBIX LASCO. ToyeuyHass oLeHKa BpPEMEHU cCTapTa
KBM B pamkax anmpoxcumanuu PB2 coBnagaer ¢ HauaaoMm akTUBHOW (pa3wl
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BCIIBIIIIKY, T.€. B JAHHOM Cjydae cpalaThiBaeT KpUTEpUi MepeceueHus ¢has.
Ananu3 kpuBblx PB1 u PB2, no Bce BUIMMOCTH, MOKA3bIBAET, YTO TOUKU 1—2
cooTBeTCTBYIOT MeasieHHoMy KBM, kotoporo noronsiet ObicTpbiii KBM (Touku
3—4), yCKOpEHHbIN BOJIU3M MAKCUMyMa TeMIEPaTypbl. ITO APKUM MpUMEP MPO-
1ecca KaHHUOaIu3amuu, cM. [6].

CoOwiTue 28 depans 2023 romga Ha puc. 4 — 3TO NMPUMEP MEJIEHHOTO
KBM, KOTOpbIii HUKOTJIa HE BBIMJET B MEXIUIAHETHOE MPOCTpaHCTBO. OH HE
MOT OBITh TOPOXJECH BCIIBIIIKON BCIEJACTBUE €€ PAa3BUTHUSI Ha MAJIbIX BBICOTAX.
Ha »5T0 yKa3biBaeT TakKe OTCYTCTBHE paJMO-BCILUIECKOB Ha YacToTax
<1415 MTI'n1, kak 3T0 00Cyx)anochk B pabore [1].

3amMeTuM, 4TO B paMKax KOHIENUUH cTaThu [5], Bpemsa crapra KBM cos-
MaJaeT ¢ Ha4aJloM POCTa MSTKOIO PEHTTeHa, KOTOPOE B CBOKO OuYepe/b MPUXO-
JTUTCS Ha meperud rpaduka Temmneparypbl (HUKHSAS NAHENIb BCEX PUCYHKOB).
CoBnajzieHue TOYKM meperuda, KOTopasl CBsi3aHa C HayajiOM POCTa MEPbI dIMHUC-
CHH, YTO O3HAauyaeT MPUTOK JOMOJHHUTEIHLHOTO BEIIECTBA B MpOIllecC, U Hayaia
aKTUBHOW (pa3bl BCIBIIIKK JOCTOBEPHO YKa3bIBalOT Ha MOMeHT ctapta KBM.
DTO 0COOEHHO SIPKO BUIHO B coObITHH 17 dpeBpamns 2023 roxa.

Takum oOpa3zoM, Ha MpuUMepe COOBITUIM BTOPOU MooBUHBI (peBpans 2023
rojia MOKa3aHo, 4To Noay4deHHble U3 PB-moznenu onenku Bpemenu crapra KBM
OoJsee mMpaBIONON00HBI TTO KPUTEPHUIO mepecedeHus a3, 4eM OLIEHKH B paMKax
cranaaptaor LP-monenu. [{ns coObitus 25 deBpans moaydeHbl CBUACTEIbCTBA
nocaenoBarebHoro yckopenuss asyx KBM wu mocnepyromiero mnoriomeHus
osicTpeiM KBM MemienHoro (riporecc «kanHuOanu3amum» [7]).
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