Explanation of width- and stretch-
factors for Type la Supernovae

O0bsicHenue pakTOpPOB paclIMPeHUs U
pactskenns A1 CBepxHoBbIX |2 THHA

Alexander M. Chepick,

Yenuk A.M.,

Nizhni Novgorod, Russia 22.09.2002
redshiftO@narod.ru

Hwxunit Hosropon, Poccus, 22.09.2002
redshift0@narod.ru

Key words: speed of light — Supernovae —
w-factor — s-factor

Key words: speed of light — Supernovae — w-
factor — s-factor

Abstract

Pegepar

Explanations of dependence on distance
are given both for the w-factor of a light
curve of an absolute magnitude Type la
Supernovae and for s-factor by assuming a
value intergalactic optical density for
visible frequencies of light about
1+3*10** and by normal distribution of
light speed.

s 06vsicHe s 3a8UCUMOCU OM
paccmosnus W-ghakmopa c6emosoti Kpugou
abconromnuoi gerununvl Cyneproswix la muna u
00 cux nop ewe HeoOvbACHEHHOMY S-ghakmopy
OnmuYecKas NIOMHOCb MeXC2ANAKMUYECKOl
cpeobl 0151 YACmOom 8UOUMO20 C8emda OOINCHA
6oime 1+3*10™ npu nopmansrom
pacnpeoeieHuu CKopocmu ceemd.

1. Introduction

1. BBenenue

Recently found out an expansion
phenomenon (w-factor) of a light curve for
absolute magnitude of Type la Supernovae
would be considered as the brightest proof

CoBceM HeIaBHO OOHAPYKCHHOE SIBJICHUE
pacuupenus (W-pakTop) KpuBoi  aOCOIOTHON
BennurHbl CBEpXHOBBIX THMA la cuuTasoch Obl
CaMbIM SIPKUM JI0Ka3aTeJIbCTBOM PaCIIUPEHUS

of the universe expansion if it was not Bcenennoit, eciu ObI OHO HE
accompanied by the stretch-factor (s- COITPOBOKIAIOCH ()AaKTOPOM  pacTsikeHus  (S-
factor). [NKP2002] daxtop). [NKP2002]
2. Light in the intergalactic 2. CBeT B MEKTajJJaKTHIECKOH cpee
environment
Speed of light practically always is less CKOpOoCTh  CBeTa  MNPAaKTHYECKH  BCerja
than  constant «c» in  Lorentz's | MeHbIIe KOHCTaHTHl “C” B TpeoOpa3OBaHHIX

transformations because of this speed
depends on environment in which light is
traveling, but the "pure” vacuum is not
exist in the Nature. Certainly, variation of
light speed cannot be large because of an
extremely low optical density of the
intergalactic  environment. We shall
designate cy as average speed of a photon
from the distant source. An influence of
the rarefied intergalactic environment on
each photon during their movement was
various, as environment is very dynamical,
first of all, because of a fastly varying
electromagnetic field of other photons,
including background photons. We shall
assume therefore that distribution of
photons against speed v have been defined
by some average function F(v,cy), for
example, Gauss law:

JlopeHna, MOCKOIBKY CKOPOCTh 3aBHCHT OT
cpenbl, B KOTOPOH paclpOCTPAHSETCS CBET, a
"gypcroro" Bakyyma B mpuponae Her. KoHedHo,
U3MEHEHHE CKOPOCTH CBETa HE MOXET OBITh
OOJIBIIMM H3-3a YPE3BbIYAWHON pa3peKeHHOCTH
MEKTaJIAKTUYECKON Cpeapbl. 0O603HaUNM
CPEIHIOI CKOpOCTh (OTOHA OT YAAJIEHHOTO
HCTOYHMKA Cy.  BosgeiictBue  paspexeHHON
MEXTaJaKTUYEeCKOW cpe/ibl Ha Kax/blil OTOH BO
BpEMS UX JBMKEHHUS Pa3iIM4YHO, TaK Kak cpefa
OUYeHb JIMHAMUYHA, TPEXkE BCEro, 13-3a ObICTPO
U3MEHSIOIIETOCs  DJIEKTPOMarHUTHOIO  I1OJIA
npyrux ¢GOTOHOB, B TOM 4Yucjie (HOHOBBIX.
[TosTomy OyneM cuMTaTh, YTO paclpeneieHue
(GOTOHOB MO  CKOpPOCTH V  OIpenaesseTcs
HEKOTOpO# ycpeaneHHou ¢ynkuuei F(v, cy),
HanpuMep, 3akoHoM ['aycca:

dn=2nc%)? N exp[-(v- cu)*/(206°)] dv

dn=21c%) ? N exp[-(v- cu)*/(26°)] dv

where dn is number of monochromic
photons received per unit of time; speed of

rzae dn - 9KciI0 NPUHATHIX B €IUHHIYY BPEMEHH
(OTOHOB  OJMHAKOBOM  YacTOTBI, CKOPOCTH
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photons is in limits from v up to v+dv; N
is the common quantity of photons
radiated per unit of time so that later they
will get in the receiver; o° - a dispersion. N
depends on time of radiation t (t=0
corresponds to the  peak radiation
moment). We shall notice, that for a
source there is no distribution in the
speeds - all monochromic photons have
the same speed "c". We shall assume, that
values cyand o®do not depend on time
and from length of a wave; and changing
of distance R from a source up to the
receiver during all supervision is changing
insignificantly (much less of R).

KOTOPBIX HAXOJUTCS B Mpejenax oT V ao v+dv; N
— obmee unciao (HOTOHOB, HCIYIIEHHBIX B
SMHUIY BPEMEHHU, KOTOpPBIC 3aTeM IOMaayT B
MIPUEMHUK; o’ - mucnepcus. N 3aBUCHT  OT
BpemeHu wm3nydenuss t (=0 coorBeTcTBYyeET
MOMEHTY MHKa H3Iy4YeHHs). 3aMETHM, YTO IS
WMCTOYHUKA HET PACHPEICICHHS 110 CKOPOCTIM —
BCE€ MOHOXPOMHBIE ()OTOHBI HIMEIOT OJIMHAKOBYIO
CKOPOCTh «c». IIpenmnosiokuM, 9TO BETHMYHHBI
Cu, G° HE 3aBUCSAT HH OT BPEMEHH, HU OT JJIUHBI
BOJIHBI; M M3MEHEHHUE PACCTOSHHS OT HCTOYHHUKA
0 TpUEMHUKa 3a Bce BpeMs HaOIIOJCHUS
HECYILIECTBEHHO (HamHOTO menbie R -
pacCcTOsIHUS OT UCTOYHUKA 0 TPUEMHHUKA).

Let n - the general number of the
photons accepted in unit of time (depends
on time of reception ¢’). Let time t and t'
are defined in a system of reference of the
receiver, and t' =t + R/cy

IIyctb N— oO0miee YuCIO MPUHATHIX B
€IMHUIY BpeMeHU (POTOHOB (3aBUCUT OT
Bpemenun mnpuema t’). Ilycts Bpems t u t
OTIPENIeNIICTCS. B CHCTEME OTCYeTa NMpPUEMHHKA,
npuyem t' =t+ R/ cy

Then

Torna

n(t’)= | N(t+ RNV - Rlcy) F(v, cy) dv

n(t’)= | N(t+ R/v - Rlcy) F(v, cy) dv

The value of shift Riv - Rlcy=
(R/cy)(culv -1) is measured in days and
means an epoch concerning time t; from
this epoch photons come to the receiver at
the moment ¢. And, the further
Supernovae is situated, the more an epochs
exist photons will come from.

Benunuuna casura R/V - R/cy = (R /cy) (culv —
1) u3mepsieTcs B CyTKax M O3Ha4yaeT »3IOXY
OTHOCHUTEJIBHO BpeMeHH i, U3 KOTOPOH MPUXOIAT
(OTOHBI K TPHUEMHHKY B MOMEHT BpeMeHH t'.
[Tpuuem, uem nanbiie Haxogutcs CBEpxHOBaf,
TEM U3 OOJBIIEr0 KOJWYECTBA 310X OyayT
NPUXOJIUTH (DOTOHBI.

For very close Supernova the value of
shift will be practically equal 0 for any
speed v, that is, simple conformity
between epoch of radiation and reception
Is established. Accordingly, the further
Supernovae is situated, the more epochs
exist photons will come to from one epoch
of radiation.

Jlna odyenb Onm3koi CBEpXHOBOM BEIMUYMHA
caBura Oyner mpaktuyecku paBHa 0 s 1r000it
CKOpOCTH V,  TO  €CTb,  YyCTAQHAaBJINBAETCS
OJTHO3HAYHOE COOTBETCTBHE MEXIy SIOXaMH
n3nydeHuss M npuema. COOTBETCTBEHHO, YEM
nanplie HaxoauTcst CBepXHOBas, TeM B OoJbllee
KOJIMYECTBO 3I0X OYAYyT MPUXOAUTH (OTOHBI U3
OJTHOM 3MOXHU M3JIyYEHHUsL.

3. Conclusions

3. BoiBoabl

All this results to that:

Bce st0 IIPUBOAUT K TOMY, YTO:

1. The width of a light curve increases
proportionally to distance both for all
spectrum, and for a separate range (w-

1. lllupuna cBeTOBOW KpHUBOW YBEIMYMBAETCS
MIPONOPLUUOHAIBHO PACCTOSIHUIO, KaK I BCETO
CIEKTpa, TaK U JJI OTIEJBHOrO Auamna3zoHa (W-

factor); bakrtop).
2. The peak of accepted radiation | 2. Tluk NPUHHUMAEMOTO U3y YSHHUS
(absolute luminosity) decreases | (aOCONIOTHOW ~ CBETUMOCTH)  YMEHbBIIACTCS

proportionally to distance both for all
spectrum, and for a separate range (s-
factor), and the factor of proportionality
depends on absolute luminosity in this
range (the formula (2) in NKP2002);

MIPOITOPIIMOHAIEHO PACCTOSIHHIO, KaK JIJIST BCETO
CIICKTpA, TaK U IJI1 OTACIBHOI'O AJHAIla30Ha (S-
(dhakTop), puvIeM koaurmeHt
MPOMOPIIMOHAILHOCTH 3aBUCUT OT a0COJIFOTHOM
CBETUMOCTH B 3TOM Jnuamnazone (dopmyna (2)
B NKP2002).

3. Color B-V at peak B-band is

3. Lser B-V B [THKE B-nuamnazona




proportional to distance and it is a
consequence of the formula (2) as a
subtract of luminosities (the formula (3)
in NKP2002).

IPOMOPIMOHATIEH PACCTOSIHUIO, M 3TO €CTh
cinencteue  gopmynsl  (2)  Kak  pa3HOCTb
ceerumocteit (hopmyina (3) B NKP2002).

4. As result of these reasons it is possible
to estimate the value cy, assuming that the
maximal speed v is equal "c" and that the
width of a light curve makes up 60 day for
a Supernovae, that situated on distance
R=3*10%1.y.:

4. B kauecTBe pe3ysbTaTa 3THX PACCYXIACHUI
MOXHO OLEHUTh BEIUYHUHY Cy, Mpeiamnoaras,
YTO MaKCHMajlbHasg CKOpPOCTb V paBHa “C” W 4YTO
LIMpUHA CBETOBOM KpHUBOW cocTaBisieT 60 cyTok
111 CBEpXHOBOM, HAXOMSNICHCA HA PACCTOSIHUU
R=3*10" cB. ner :

2(R /cy) (1-cy/c) = 60 days

2(R /cy) (1—cy/c) = 60 cytok

Whence cy = ¢(1-3*10™).

Orkyma Cy = ¢(1-3*10™).

5. Accordingly, the optical density of the
intergalactic environment should be equal
1+3*10™.

5. COOTBCTCTBGHHO, OIITHYCCKAasA IINIOTHOCTb

MEXTaJaKTUYECKOW Cpelbl J0JKHA OBbITh paBHA
1+3*101,

6. We shall take into account that the
measurement accuracy of the speed of
light (in  experiments with long-base
interferometers and Cherenkov radiation)
makes up some decimeters per second,
that is 10%. Hence, it is not possible to
confirm  this hypothesis in direct
laboratory experiment yet.

6. Ydrem, 94TO TOYHOCTh M3MEPEHUS CKOPOCTH
ceera (B ompiTax ¢ JUIMHHOOA3HBIMH
uHTepdepomerpamMu U uznydeHueMm YUepeHkosa)
COCTaBIISIET HECKOJBKO JIEUMETPOB B CEKYHIY,
TO eCTh 10%%. CnenoBarteibHO,
HEMOCPEACTBEHHO B nabopaTopHOM
3KCH€pI/IM€HTe HOI[TBep}II/ITI) 3Ty FI/IHOTe3y II0Ka
HE TPEJCTABISIETCS BOZMOYKHBIM.

7. For improvement of calculations it is
necessary to consider gradual decrease of
medial velocity cy as the photon frequency
is decreasing during photons extending.
Hence their medial velocity decreases in
optical dense medium.

7. Hnsg yTOYHEHHs pacUeTOB CIIEAYeT Y4YecCTb
MOCTENICHHOE YMEHbILICHUE CpeAHEeH CKOpPOCTH
Cu , TaK KakK 4YacToTa (OTOHOB BO BpeMs HUX
pacrpocTpaHeHHs yMEHbIIaeTc,
CIIEZIOBAaTENIbHO, B ONTHYECKH IUIOTHOW Cpefe
YMEHBIIAETCS] UX CPEJIHSAS CKOPOCTb.

If it is possible to receive reliable
estimations of optical density of the
intergalactic environment, and these
estimations is not coincide with that
submitted calculations there will be one
more opportunity of an explanation w- and

Ecnu ynactest monmy4uTh HaJeKHBIE OIEHKU
cpenHen ONTUYECKOU IUIOTHOCTH
MEXTaJaKTUIECKOW Cpellbl, HO ITH OIEHKHU He
OyIyT  coBmamatb € MPEACTABICHHBIMH
pacyeTamu, TO OCTAeTCs €IlI€ OJJHAa BO3MOKHOCTh
OoOBsICHEHUSI W- U S-(aKkTOpOB — TruroTe3a 00

s-factors, that is a hypothesis about not | omimumm  CKOPOCTH CBETAa B BAKYYME  OT
coincidence of the light speed in vacuum | MaKkCHMaJIbHOH  CKOPOCTH _ B3aWMOJIENCTBHUS
and the maximal speed of a matter | matepuun. [Ch2002]
interaction. [Ch2002]
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