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dopmMa NPOCTPAHCTBEHHOrO pacnpeneneHus
acTpodpnanyecknx UCTOYHUKOB U3JTy4YeHUs (B TOM
yucne M B )KeCTﬁ(l)lM Y-Onana3soHe)
CBOMUCTBA Np-Ba Ha Pa3fIMYHbIX PAaCCTOAHUAX (npwu
pPa3NNYHbIX KPaCHbIX CMELLEeHUAX Z) N KOCMOJSIoru-
yeckue napameTtpbl Hawen MeTtaranakTuku.

CBepxHOBbIe < npennorioXxXeHue: 3Tu Ap-

TMna la o0bI4YHO Kne o0beKTbl MOryT ObITb
paccMmaTpuBaroTCS MCNOJSIb30BaHbl B Ka4YecTBe
Kak ogHopoaHas «CTaHAApPTHbIX cBeYen»
BbIOOpKa NP KOCMOMOrM4eCKnXx

N3MepeHUnsx

1938: This mention occurs since the earliest
studies of supernovae



The interest of the scientific community on
supernovae (SNe) has increased in the
recent years for several reasons. Mostly they are the
advances in the understanding
of the SN phenomena obtained with the intensive
study of nearby SNe, first of all SN
1987A, which have raised new more fundamental
questions with regard to progenitor
evolution, explosion mechanism and
nucleosynthesis



aeye e Doy FRT AL OITEAT OB APT KOTOPBIM-BO3OOHOBUICS
MHTepec K ncnonb3oBaHnio SNla Kak ntHouUKaTopoB
pPacCTOAHUSA HA KOCMOJIOrM4YeCKUX pacCTOAHUAX

1) KanubpoBka < 2) OTKpbITHE

abCONMIOTHBLIX
3Be34HbIX BeJIMYUH
ansa HekoTopbix SNIia
obtained using the
no LUedenaam B ux
pPOOAUTENbCKUX
rarakTukax

3IMNUPUNYECKUX
COOTHOLUEHUN Mexay
abconTHOU 3Be3aAHOM
BeJINYUNHOM B
Makcumyme u popmou
KpuBbIX 6necka ansa SN
la

Opyrne nHrepecHble Koppenauum BO3HUKAIOT NpwU
YCTAaHOBJIEHUM CBA3U HeKoTopbiX SNe ¢ aApyrumum
MHTEepeCHbIMN obbeKkTamu, Hanpumep GRBs



dopma pacnpeneneHUn no KpacHOMy CMeLleHUro ans
MCTOYHUKOB, KOTOPbIe COCTaBNAT OA4HOPOAHbIE BLIOOPKU B
Hawewn MeTaranakTtuke, onpeaensaeTca KOCMOJIOrM4eCKUmMm
napameTpaMu n cB-BamMu np-Ba BpeMeHu (eBKNMaoBO Npw
Manbix z n ge-CuntrepoBo npu z>0.4+0.5).
NMpnyem napameTpsbl Hawen Metaranaktmkm Q m A 6binu
onpeaeneHs! B 1998 npu aHanunse AaHHbLIX O CBEPXHOBbLIX U3

Supernova Cosmology Project.
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2025: the Open Supernova Catalog (OSC) - 16397 SN 1a
* Asiago Supernova Catalog;
» Caltech Core-Collapse Program (CCCP);
» Cambridge Photometry Calibration Server (CPCS);
 Carnegie Supernova Project (CSP);
 CfA Supernova Archive;
» Gaia Photometric Science Alerts;
o Latest Supernovae (Rochester Astronomy);
* Nearby Supernova Factory (SNF);
* OGLE-IV Transient Detection System;
. * Panoramic Survey Telescope & Rapid Response System (Pan-STARRS);
. * SDSS Supernova Survey;
12. « Sternberg Astronomical Institute Supernova Light Curve Catalogue;
13. * Supernova Hunt (SNHunt);
14. » Supernova Legacy Survey (SNLS);
15. * The Online Supernova Spectrum Archive (SUSPECT);
16. * UC Berkeley Filippenko Group's Supernova Database (SNDB);
17. » MUSE Spectroscopy;
18. » Weizmann Interactive Supernova data REPository (WISeREP).
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3aBUCUMOCTb 3Be34HON BesiM4nHbl SN OT KpacHoro
cMeLleHuA no AaHHbIM 3KkcnepumeHTa HZSST (3eneHbIn —
Perimutter data, po3oBbin — Calan/Tololo)
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3aBUCUMOCTb 3Be34HON BeJNIM4YnHbI SN OT KpacHoro
CMeLleHUA No AaHHbIM 3KkcnepumeHTa SCP (3eneHbin —

* Perimutter data, pososbin — Calan/Tololo)
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3aBUCUMOCTb 3Be34HOU BerininHbl SNe oT KpacHoro
cMeLlleHus No AaHHbIM (YepHbIn - Open Supernova Catalog,
cuHum - Asiago Supernova Catalog, 3eneHbin — Perimutter
data, po3oBbin — Calan/Tololo)
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3aBNCUMOCTb abconTHOMN 3Be3a4HON BermninHbl SNe ot
KpaCcHOro cmewieHus no gaHHbim Open Supernova Catalog

1
¥]
-~
o
o

o]
O

absolute magnitude, M
) )
nd @

N
'

10° 10 10°
redshift, z



3aBMCUMOCTb abCconOTHOM 3Be3aHOU BenmmunHbl SNe ot

KpaCHOro cMeLleHust Nno AaHHbIM (YepHbIn - Open Supernova
Catalog,

3eneHbIin — Perimutter data,
po3oBbin — Calan/Tololo)

).

=
i




3aBNCUMOCTb abcontTHOMN 3Be3a4HON BeriminHbl SNe ot
KpaCHOro cMeLleHust Nno AaHHbIM (YepHbIn - Open Supernova
Catalog,

KpacHbIU — SNLS catalog).
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PacnpeneneHue kon-ea SNla no z gnsa paHHbIX: (a) Asiago
Supernova and (b) Open Supernova.
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BeJindinHe AnsA OAaHHbIX.

(a) Asiago Supernova and (b) Open Supernova
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PacnpeaeneHue kon-Ba SNla no abconoTHON 3Be3aHOMU
BennumHe Ansa gaHHbiX: (a) Sternberg Astronomical Institute
Supernova Light Curve Catalogue, (b)Pan-STARRS1 (PS1)
Medium Deep

B cocTtaBe Open Supernova Catalogue
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3aBUCUMOCTb abconTHOU 3Be3aHOU BenuiuHbl SNe ot
PaCcCTOAHUA A0 LEeHTPa poauTesribCKOU ranakTuku

no aaHHbIM Open Supernova Catalog
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3601 4116 4631 5145 5659 6174 6688 7203 717 8232 8747

| Observed wavelength SN2016jdv
z=0.026934, m=15.9
25 host IC 988 , ¢=7.88

Rest wavelength
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. Observed wavelength SN2018qp
z=0.026934, m=15.9
2.0 host IC 988 ) (|)= 5.84
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NMpumepbl B pa3nnuinm abCconwTHON 3Be34HON BeNTMYUHDbI
SNla anga pasnnyHbIX KPpaCHbIX CMeLLeHUn

+ SN redshift z Mmazx Ammax Mhost
1 2004 W 0.0037 18.5 ~ 6 9.8
2 1993c¢ 0.012 18.0 ~ 4.4 13.3
3 20071t 0.04 20.5 ~ 4.4 16.3
4 1999G 0.10 21.4 ~ 3.5 18.4
5 1998aq 0.0039 12.5 ~ 6 10.9
6 1999cw 0.013 14.3 ~ 4.4 14.2
T 2009do 0.04 16.1 ~ 4.4 16.1

3 2012X 0.10 17.9 ~ 3.5 17.7

Pa3Hble 3Ha4YeHUs abconTHOU 3Be3AHOU BEJIMHYUHbI
SNla ana ogHou poaAnTEsNIbCKOU ranakTuku
IC 3900 npun z= 0,023 IC 2597 npun z= 0,0076

SN2001cg 17,8 AT2015dc 16,5
SN2020afp 13,33 SN2007cv 15,02



Double Degenerate B3pbiB - octatok SN1a SNR 0509-67.5
3adonKcmMpoBaHbl MPU3HaKM OBOWMHOM AeToHauun 3ee3abl — ldjqyfz
J,JKjxrf

CHa4yana BCMbIXMBaeT HAaKOMUBLLUNCA Ha NOBEPXHOCTUN 6enoro
Kapnuka TOHKUW CIoW rennsa U ygapHas BoJfIHa OT 3TOro BHELLHEro
B3pbiBa pacnpoCTPaHAETCA BHYTPb N NHULMNPYET BTOPOW,
OCHOBHOW B3pbLIB B A4pe

2 OTAENbHbIX Cros Kanbumsa —
XapaKTepHbIN NPU3HaK
NBOWHOW OEeToHaLUnun
(cnektporpadp MUSE)

2025

Z~1,13x 107




3aKn4yeHue

B HacTosllee BpeMs HOBbIE KaTanoru coaepxaT XapakTepucTUKu
HEeCKONbKUX AecATKkoB TbicsaY SN1a.

B noknaae obcyxaaloTca npeasapuTenbHble pe3ynbTaThl MCCReA0BaHUN
pacnpeneneHni no 3ee3fHbLIM BeNIMYMHAM M KpaCHOMY CMELLEHUI0 ANnA
SNIa u3 karanoroB Asiago Supernova (ASC ) u Open Supernova (OSC).
bb1no 0bHapyxeHO HeCKONbKO 0cobeHHOCTeN B pacnpeaeneHusax SNia no
KpacHOMY CMeLLeHU0 B 00enx noaBbIOOpKaX.

Pacnpegenenus konuyectsa SNia no 3se3aHbIM BenNMUYUHaAM coaepar
nBse noarpynnsl (cnadble (faint) u apkue (bright) SN1a) kak ana ASC, Tak u
pna OSC, pasgeneHHblie mfb ~ 20. Hanpumep, pa3Huua B BUGUMbIX
BennunHax SN 1998aq n SN 2004W coctaBnsier Am,,, . s ~6,

B TO BPeMS KaK UX KpacHble cmeLleHus cxoxu (Az ~ 2x1074).

o npepBapuUTenbHbIM pe3ynbTataM HeT HUKaKOW 3aBMCUMOCTU MeXAy
Am, .., Z00BEKTa M BUAUMON BENUYUHOW POAUTENBLCKOMN ranakTUKMy.
bonee Toro, B npepenax oAHON poANTENbLCKOU ranakTuKu BUGUMbIe
BenuunHbl SNIa MoryT pasnnyatbCs Ha

Am, ..~ 4,5 (Hanpumep, B IC 3900 ). 3Ta pasHuua bonblue, Yem

........................................................................ OAIAd.



3aKnyeHue

O6bHapyXeHHble 0c0beHHOCTU U HeEOA4HOPOAHOCTH He yAaeTcA
06BbACHUTDL N3-3a pasnnuum cueHapues Single Degenerate u Double
Degenerate B3pbiBoB SNe TMna la, 1CNONbL3YOLWMUX CTAHAAPTHbIE
Mmoaenu AaepHbIX peakumin, a npeanonoXeHma ob ymeHbLueHUM
notoKa SN1a n3-3a B3ammoaemncTBma ¢ OKpy»KatoLeu

cpepon TaKXKe He NOATBEPKAAITCA N3-3a OTCYTCTBUA cneundumnyeckux
IVHUI NOTNOLLEHNA B IHEPreTUYECKUX CNEKTPaX aHAIM3UpPyeMbIX
cobbiTun.

—>Ha/ZIMuue Takux ocobeHHOCTen, BEPOATHO, BbI3BaHO U3MEHEHUAMM
csonctB MeTaranakTukum npm 60abLINX Z UIN HEKOTOPbIMM
Heun3BeCTHbIMM acneKTamum cueHapues B3pbieoB SNIa.

Bonee Toro, a¢pdekr HO-tension moxKeTt 6bITb BbI3BaH Pa3/IMUHbIM
COOTHOLWEeHMeM cnabbix n apkux SN1a B aHanmsmnpyembix
noAaBblbopKax.

TaKyKe 3Tn noarpynnbl BAUAIOT Ha NoBeAeHne 3aBUCMMOCTH

MOAYNA PAaCCTOAHUA U OT Z.

Ana KOHKpeTn3auum Noay4YeHHbIX pe3ynbratoB byaer nposeaeH
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CONCLUSIONS

The preliminary results of data analysis shows that several peculiarities
are presented in la supernovae redshift distribution at z>0.4.

The deviation in the band 0.015 < z < 0.13 accordingly Open
Supernova Catalogue (OSC)

data contain more faint supernovae. Two peculiarities also
were found in the region 0.25 < z < 0.45 on data of this
catalogue. One of it’s contain more faint events, other contain
more bright supernovae.

Also faint_, and bright_ supernovae areas could be separated
by mg ~ 20 in distribution of object amount on apparent
magnitude on both catalogues data.

The distribution of SNIla on apparent magnitudes and angular
distance to host centre on OSC data also reveal two areas
(faintdist and brightdist objects) and ratio between these
regions populations is different for different subsamples in
OSC (Pan-STARRS1 (PS1) Medium Deep Survey, ASASSN
and so on)



CNACUBO 3A BHUMAHMUE!



