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AnaHoTanusa

CrangaprHas kKocMmoJiorndeckasd mouesib ACDM crankupaeTcst ¢ HepPeIéHHbIMU
npobyieMamu: TéMHasi MaTepusi, TéMHast SHeprusi, Hubble tension u «HeBO3MOXKHBIES
rasiaktuku JWST. B nannoit pabore npejacrasiena (paszoBo-IIapaMeTPUIECKas MO-
nesib (Phase-State Parameter, PSP), B koropoii Bpemsi 3amensiercst ¢az3oii mukiia
M € [0, 1]. Beesennast onucbiBaeTcst Kak TPEXypPOBHEBasl 3aMKHYyTasl CUCTEMA: BHEIII-
Hsist 060J109Ka (TEMHAS SHEPIHs ), HOJIOCTD (BEIEeCTBO, U3JIyYeHre) U BHY TDEHHUIT TOD
C KBa3apoM.

Mogens PSP o6bsicHsteT KpuBbie BpallleHusI TaJaKTUK Oe3 TPUBIEIEeHUsT TEMHOMN
Marepuu. BaitecoBckuit anasms Ha 422 rajaktukax n3 kopiuyca SPARC+THINGS+WALLABY
nokaspiBaer perraoriee npenmyiiectBo PSP mepen ACDM (ABIC = —8840, K =
o0). Mogiess nipejickasbiBaer ryiobasibublii putM Beestennoit Ty = 16.35 nueit, 1mo/-
TBEPKIEHHBIN HA OBICTPHIX PaMOBCIIECKAX W KBa3apaX. BBOAMTCsS HOBasi cucTeMa
koopaunar FSO (Paza, Cioii, Cmerenune), 3aMeHsitonas KPACHOE CMEIEHue 2z Ha
dazy M.

KittoueBble mpeickasanust:

e Tperuit nuxk B-mox npu | =~ 280 (LiteBIRD, 2027)
o Ocumwuisiinu H (z) upu z ~ 2.0-2.5 (DESI Y5)
e Ilepuogmanocts Heiirpuno ¢ mepuogom Tp = 16.35 aueit (IceCube)

Bce JaHHble U KOO ABJIAIOTCA OTKPBLITBIMU W BOCHIPOU3BOAUMbBIMH.

1 Bseaenne

CranmapTHas KocMmosiorndeckas mojenb ACDM ycrmemnmHo onmcbiBaeT MHOTHE HabJIIO/TE-
HUsI, HO OocTaBJigeT 0e3 oTBeTa (yHIaMeHTaJIbHbIe BOIPOCHI: IMPUPOJIA TEMHONI SHEPIUU
u TEMHOI Marepuy, HavajbHas CUHIYJISIPHOCTL, IpobjieMa ropu3oHTa, aHoMamsa «Och
3mta», Hubble tension, 6apuonnast acuMMeTpusi, IMPOUCXOXKIEHIE HEHTPUHO, aHOMAJTbHOE
KpacHOe CMeIleHne KBa3apoB U KPU3nuc hOTOHOB.

Mognesnb PSP (Phase State Parameter) npeiaraer npusIiunuaibHo nHOi moaxo1. Bpe-
M t 3amensiercst dasoit muksiaa M € [0, 1]. Beenennasi npeicrasiser coboii TpEXypoBHe-
BYIO 3aMKHYTYIO CTPYKTYPY:



1. Bremnuss obostouka (TéMHAs SHEPrHsi) — OTPUIATEIBHOE J[ABICHIE
2. Tlomocts (BemecTBo, n3aydenue, ['paBuToKn)
3. BuyTpennuii Top ¢ KBazapom (IeHTpaJbHBIN JBUTATEID)

B manmoit pabore mpeacrasiiena mosHast popMyanpoBKa moaean PSP, Bkioaast tarpas-
JKMaH, PeOMETPUIEeCKHe IapaMeTphl, OailecOBCKIE JT0KA3aTeIbCTBA U HOBYIO CHCTEMY KO-
Op/INHAT.

2 ®opmyaunpoBKa mojesn PSP

2.1 MeTrpuka npocTpaHCTBa-BpeMeHN

Metpuka PSP zamensier Bpems na dazy M:

1 dr?
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rie Oy = dM/dz — dazossiit 10T0K, Rgnen(M) — paguyc 060/109KH.

2.2 Ilapamerp XabbJsa

[Tapamerp Xab6Jia B mogesm PSP BeiBouTCS M3 reomeTpu:
H(z 2
H, 2.5
e o = 0.15 u § = 0.35 BBIBOJATCS U3 T€OMETPUN TOPA.

2.3 T'eomerpuyeckue nmapameTpbl

W3 reomerpun Momesn:

ITapameTp Ob6o3Hauenne | 3HayeHue
JmHa nuKIIa Leyele 164 mupn cB. Jjer
Pamuyc obonoukn | Rgpen 26.1 mapg cB. JieT
Paanyc Topa Rio: 2.61 mupg cB. JieT
Tesio Topa r 261 MJIH CB. JIeT
Pammyc kBazapa | Rg 1.3 mupj cB. Jer

Tabmuma 1: eomerpudeckue mapamerpol Mmogesn PSP

2.4 Iloanplii JarpaHkmnaH

Mogens PSP onuceiBaercs: eiuHBIM JIATDAHKUAHOM:
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3 DBaiiecoBckue moka3areibCTBa

Mpsr nposesu OaitecoBckoe cpasaernue mojeteit PSP u ACDM na o6bemHEHHOM KOPITyCe
kpusbix Bparenust HI (422 ramakrtuku, 8 963 usmepenust).

Monaeinb ITapamerpsr | Cpeaganit BIC
PSP 1 51476751.19
ACDM (NFW) 2 51485591.32

Tabnuma 2: Pe3ynbrarhl cpaBHEHUS MOoJIe/Iei

e ABIC = BICpgp — BICycpm = —8840.13

e Baiitecockuit dakrop: K = 0o (peraoliee J10Ka3aTeIbCTBO)

4 TI'moGasmbHBIT putM Bcenennoii

Monens PSP npenckasbiBaer riobabHblil put™m 1o = 16.35 1Heii.

Ncrounnk Ilepuox (roxsr) | Fapmonuka k
FRB 201809168 0.0448 1

3C 273 (kopoTKmii) 2.06 46

3C 345 8.51 190

OJ 287 11.87 265

3C 273 (jInHHBII) 13.03 291

Ta6mmuna 3: I[loareep:kaénabie rapMonuku 1y = 16.35 aHeit

Craructuyeckas snadnmoctb: p < 107 (5.90).



5 HoBas cucrema Koopamaat: FSO
Mot BBojiuM cuctemy Koopjunat FSO:

o @ (®azsa): F = | M -100] (00-99)

e C (Curoit): Orkionenne or ocu noroka (00-99)

¢ O (Cwmemmenmne): Beprukanbsroe mnosoxkerne (00-99)

O061beKkT Koopaunarsr FSO
3C 273 (29, 8, 3)
TON 618 (29, 6, 1)

3C 279 (29, 7, 5)
Comrednast cucrema (29, 10, 00)
CHHTYISPHOCTD (00, 00, 00)

Tabuma 4: [pumepsr koopaunar FSO

Cucrema FSO 3amensier kpacHoe cmernenne z Ha ¢azy M, nzberas nckaykeHuil pac-
CTOAHUM.

6 3akJIrouyeHue

Mogens PSP npeacrasisier coboil mOHYIO, cCaMOCOIIACOBAHHYIO, SMINPUIECKH 000CHO-
BaHHy0 ajgprepHatuBy ACDM:

e Pemaromiee 6aiiecoBckoe 1oka3aresibeTBoO Ha 422 ramaktukax (K = oo)
e [Ipenckazanue robaabaoro purma 1y = 16.35 gueit

e OObsicHeHMe KPUBBIX BpallleHus TaJlaKTHK 0e3 TEMHOM Marepun

e Bgenenne cucrembr koopanaar FSO

o [Ipoxoxkaenne perponporuno3noro tecta Ha jganabix 2005-2020 rogos

Bce mannble 1 KoJt JOCTYIHBI 110 ajapecy: https://github.com/jekach36-rgb/analysis

baarogapaocTn

Asrop 6maromapur kostabopaiun SPARC, THINGS, LITTLE THINGS u WALLABY

3a IIpea0oCTaBJICHUE OTKPBLITBIX JaHHDBIX.
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