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OTBOpeHa no3nums, kaHgnaatcTeaHe 0o 30.05.2025 Ha momentummsca.mta.hu
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ArpoHOMHU NPaKTUKK



https://docs.google.com/file/d/1JRBFf-1ElRFlT7O1_v_ppYhMw1bDpTys/preview

ObpaTtHO KbM Kocmonorua u Quaia...



NHTepecyBa HX egpomallabHaTa CTPyKTypa - KyrnoBse U
npasHW NPOCTPaHCTBA...




...n T HaMmupame B “oTnagbyHuUTe” Ha Gaia...

MapameTpun Ha mucusita Gaia:

- HabnwopeHuna Ha yanoto Hebe 2014-2025

- 2*10*"9 obekTa

- ®OTOMETBLP U 2 HACKO-PEe3ontoLNoHHM crieTpomeTbpa B 330-1050nm
- WN3kntountenHa TouHocT B ra,dec (~50 uyas 3a Han-apkuTe 0BeKTH)

Labeled sources

i T
SDSS Quasars
1.5 51 e SDSS Stars
SDSS Galaxies
14 e o MCs x Gaia
o 1.0 Quasar Candidates
X % 3 |
| (.5 | e
— =i ,) 4
— ¢y =
= 0.0
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—0.5 1 ~ 0l
-Fi -1.0 y -1 .
Storey-Fisher et al. 2024 p 3 H ! 3 57 = z 3
G-Wi1 BP -G

OTpoensHe Ha KBa3apuTe no uBAT 1N brinoBa CKOPOCT



... B Karanora ot kBasapu Quaia.

Gaia kartanor ot kBa3apwu (Quaia katanor):
1.3*10**6 3a G<20.5, 0.8*10**6 3a G<20.0
Cbabpxa z ot mogen cpaBHeH ¢ SDSS

KpbcTocaH e ¢ unWISE kaTtanora
NMokpuBa UANOTO Hebe

XomoreHeH, 3a pa3nuka ot SDSS QSOs (uma cu kapTa Ha cucTemMaTUKuUTe)

Gaia-unWISE Quasar Catalog, G < 20.5 (N=1,295,502)

10 2 50
number density per healpixel (deg~*)

Quaia

Storey-Fisher et al. 2024

SDSE PRI1GQ




3axpaHBaHe Ha Quaia B Revolver (REal-space VOid Locations

from SUFVEy Reconstruction) (Nadathur et al. 2019)

- KayectBa Ha Revolver:
- [maBHO NpegmmMcTBO: 6e3 cBOGOAHW NapameTpu
- KbMm Bcekn 06ekT 06em (NnbTHOCT) Ype3 BOpOHOMHM KNeTKu

- Zobov anroputbm: OT 06eMun obpasysa npasHu npocTpaHcTea (1 Kynose) upes watershed noaxon,
b) ) i %

Neyrinck, 2008 "

Watershed cermeHTaums 10



Revolver

- CamoTo geneHne BbB BOpOHOI7IHI/I KNETKN HN OaBa HOB KaTaJ10ros NnpoAaykKT KbM BCEKU
CaMOCTOATENIEH KBaA3ap.

Ra,dec,m... + vol, dens, d_void_center, void_ID

- Ot nonsa He caMO 3a KOCMOSOrMYHM Npoy4BaHus, Ho 1 3a Al'A, dpopmauma Ha
ranakTUKM...
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Revolver

Ha cneaBallo HMBO noslydaBame Katarior Ha npasHUTEe NPOCTPaHCTBA/KynoBe U TEXHUTE
kadectBa: R_eff, delta_min, delta_avg, lambda, DensRatio, Theta eff deg, EdgeFlag,

Cluster#Parts
- TbpceHe Ha 3aBUCUMOCTU: MONOXEHME B CTPYKTypaTa CpaAMO NTbY4EHNE, MHTEH3UTET,

nonsipusaunsl, opueHTauust Ha keasapuTte... B Hawwna cnydan we 6vae cnpamo MdJ]

b) "l”
£

Zobov
anropuTbm

. CEX
T Mpa3Hu npocTpaHcTBa

Neyrinck, 2008 o
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Mok kaTtanosau (Singaglia et al. 2025, in prep.)

- 20 katonosun cumynauyum Ha Quaia cb3gageHn OT HacernBaHe Ha XanoTo OT TbMHa MaTepus
- J[obaBsiHe Ha cuctemaTuku cneumdunyHmn 3a Quaia: HETOYHOCTU B Z, HEXOMOIMEHHOCTU
(selection function)

CbOTHOLLEHMEe

Abacus TM W TM/6apuoHHa ((peanMCqueH)
cMMyraums MOK Ha KBasapwu
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CpaBHEHMU

€ Ha HallnTe pe3yriTatn C MOK KaTalio3un

1 1 |

1034 : T T I
B8 Quaia 5 0 Quaia
~ ¢ mocks (mean + std) 10 ®s ¢ mocks (mean + std) |
102 " ]l [ ] | . ‘
‘ % 102
3 o)
.8 101 +4 "5
. 2 10
z (&)
0 2z
10 ll 100
10715 1 107!
50 100 150 200 250 300 40 60 80 100 120 140 180
RerlMPc] ResflMPc]

3a rpadumknTe ca nanonssaHn 20 MoK peanusauumu.
R_eff: ebekTnBeH paguyc Ha npasHuTe npocTpaHcTBa/kynose, ~(06Lww obem)™(Vs)

3aknyeHue:
- [obpo npunokpueaHe, pasnuku No Kpunarta Han-BeposiTHO 3apaan Manbk 6por 06ekTn
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CpaBHeHme Ha HalUTe pe3ysitTatm C MOK KaTaJ103U

T i 104
10° ‘ I Quaia | ]
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d_avg: hnykTyaumsita Ha NMbTHOCTTA Ha NPa3HO NPOCTPAHCTBO/KYN CNpsiMO cpeaHaTa B kaTanora
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N voids

I

CpaBHeHme Ha HalUTe pe3ysitTatm C MOK KaTaJ103U

103 B Quaia Il 0 Quaia
¢ mocks (mean =+ std) 103 ¢ mocks (mean =+ std) |
1024 0 -
2 1024
3
10! g 14
= 10
10— “ 100
10714 101 - L
—150 -100 -50 0 50 100 150 -1600 =500 1000 1500
A A

- A=0avg-R".2 (3a npasHu npoctpaHcTBa), A=davg-R"1.6 (3a kynose); oeduHMuMa Ha Sesh
Nadathur n nanonssaHo B Revolver
- A\ e MeTpukKa 3a nomeHmMHoOcmma Ha NpasHOTO NPOCTPAHCTBO UNK Kyna

Conclusion:
- The new mocks fit to Quaia slightly better than the old ones, because of better fits in delta_avg
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CpaBHeHme Ha HalUTe pe3ysitTatm C MOK KaTaJ103U

TecTBaxme eekTn, ako NpPasHOTO NPOCTPAHCTBO/KYMN ce Hamupa Ha pbba Ha
mackaTa. Kynose/rnpasHu npoctpaHcTBa 6nn3o go pvba moraT ga umar
npomeHun kadectsa. 3nonssame dpnar ot Revolver (Edgeflag=0/1)
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CpaBHeHMe ¢ MOK KaTano3n - edpekT Ha pbba Ha mackaTa

800
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(Previous plots used log y-scale, here it is linear. So here differences between mocks and Quaia will appear visually larger)

- [Jobpo cvoTBeTCcTBUE Mexay MokoBe 1 Quaia
- Mo-roniemu npasHu NPoCcTpaHCTBa/KynoBe nmar no-ronsiMa BeposATHOCT Aa ca 6nm3o Jo Mackata
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CpaBHeHMe ¢ MOK KaTano3n - edpekT Ha pbba Ha mackaTa

1400
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...CbllaTa 3aBMCMMOCT HO B Mo-Manbk Mmawab g uma 1 3a NNbTHOCTTA...
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CpaBHeHMe ¢ MOK KaTano3n - edpekT Ha pbba Ha mackaTa

BN Quaia, far from mask
! Quaia, close to mask
new mocks, far from mask
new mocks, close to mask

—-400 —200 0 200 400 600

...KaKTo v npu napameteTbpa A.

N voids

1000

800

600

200

Quaia, far from mask
Quaia, close to mask
new mocks, far from mask
! new mocks, close to mask

N(‘OS?‘TJQSK’NEH
o ©
o ne

i ‘

Quaia
¢ mocks

-t

25

75 100

20




In general, the mocks fit Quaia very well in terms of void and cluster properties, BUT for the
N(z) function:

—— CrtbnonoBugHa OyHKUMA B MOKa Ha
KBasapuTe, pesynTtart Ha pa3nun4yeH bias B
g 300001 paanu
& 25000
L
g 20000 1 —
2 15000 {
E ...ce 3anasBa u B N(z) Ha kyrnoBeTe u
10000T S o npasHu NPOCTPaHCTBA
6001 ¢ mocks' mean +/- error
L—y 1.0 1.5 2.0 2.5
Redshift

Quaia, far from mask
Quaia, close to mask
new mocks, far from mask
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e
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o
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ObpaTtHa Bpb3Ka KbM MOK Hay4Ha rpyna

- MokoBeTe cboTBeCTBAT MHOIMo Aobpe Ha HabntogaBaHUTE AaHHU, HAMaA
KaTacTtpoanHn OTKITOHEHUS

- AKo ce Tbpcu nogobpeHue - ga ce usrnagm crononosmngHnsa s Ha N(z)

22



[onbnHeHue, koeTo paspaboTBame - NPodUNM Ha NPasH
npocTpaHcTBa

Stacked density profile of voids

Stacked density profile of voids
T

T
______________ S i o sl o sl <oy . e e v sy i o e e s e e e
1o i all voids
! —+— voids in clouds
1 —— VOids in voids
H -= mean density
&2 H . === RRy=1
]
i
: R g . el
5 . - 1 =i = o) Strido aver i pie e s s = o o =
0.8 4 ]
1
1
i
(-9 ]
i
0.7 4 H
1
]
1
i
i
0.6 i
]
]
i
1
: p=1
05 H p=
H === RIRy =1
1 T T
0 1 2 3 4 5 2,0 25 3.0

R/R v

Ot ArHew BorgaH

- Wmart nu kBasapuTte 3aBMCMMOCTM He caMo ¢ (abcontoTHaTa) NIbTHOCT, HO U KbAe ce
Hamupart B CTpyKTypara?
- Pasnukn npn 6uHnpaHe no & _avg n A



[onbnHeHne, KoeTo pa3paboTBame - CBPbX rofeMn CTPYKTYpU

significance after discovery. The overdensity of the GA is dp/p ~ 1.3 £ 0.3. The GA 1is the newest and one of the largest of
a steadily accumulating set of very large LSSs that may (cautiously) challenge the Cosmological Principle, upon which the

“The Giant Arc” (% AR AT

* a a ¥ L LA
......

nnnnn

unusual geometric patterns, such as these uLSSs, have an origin in cosmic strings.

“The Big Ring” 0
® v 1 y o e
Space | % . - & Asn o % . ';.\‘
Largest structure challenges Einstein's |§ : "%f 0 8 <
smooth cosmos 2N’ B B N
By Jacob Aron xS - 2 g% .
L s

By 11 january 2013 " .._ 0 JA i 35

Huge Large Quasar Group 5 '

RA (deg) 24



[onbnHeHne, KoeTo pa3paboTBame - CBPbX rofeMn CTPYKTYpU
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JOURNAL ARTICLE ACCEPTED MANUSCRIPT

The Emperor’s New Arc: gigaparsec patterns abound
in a ACDM universe 3

Till Sawala =« , Meri Teeriaho , Carlos S Frenk , John Helly , Adrian Jenkins , Gabor Racz
Matthieu Schaller , Joop Schaye

- OcnopBa O0eNUCTBUTENHOCT Ha
“‘ronamara gbra’”

- Wanonsea cpaBHeHME C MOKOBE C
LambdaCDM kocmonorus

- Tbpcu Kynose 4ypes
Friends-of-Friends (MnHnmanHa
CBbp3Balla Ob/MKUHA)
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[lonbnHeHne, koeTo paspaboTBame - CBPbX ronemMun CTpyKTypu
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- HawwuTte meTpukn He nokaseaT NPOTUBOPEUNE C MOKOBETE -> HsAMa NpoTmBopeymne ¢ LambdaCDM
- HawwnTte KynoBe He ca TonkoBsa “rnpmeBnekarenHn”’, 3aLoTo He nanonssave FoF 26



,El,onaneHme KOETO pa3pa60TBame CBDBX ronemMun CTPYKTYDY
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- CHuto enHa OT METPUKUTE (I'IJ'I'bTHOCT pa3mep, 6poii YneHoBe. ..) He MoXeM Ja HamMepum
HecboTBecTBMe ¢ LambdaCDM, H1UTO 3a KynoBe, HATO 3a NMpasHM NPOCTpaHCTBa

- Cobwmar meToq 3a HamupaHe Ha kynose 6elue B 406pO CbrnalleHne ¢ NporHo3m B MMHana cratus

205 210



Ob6obLeHue:

- [lpepoctaBsame kaTtanor ¢ “0obaBeHa CTOMHOCT’ Ha KBa3apuTte B Quaia - vol, dens, d_void_centre,
cluster or void membership, structure |D -> nonesHun n 3a He-KOCMO103u

- KaTtanosu Ha KyrnoBe 1 npasHu NpoCTpaHCTBa C TEXHUTE KadecTBa - NITbTHOCT, paaunyc,
“NOTEHTHOCT”, BIMOB pa3mep, KOHTpacT

- [lpodunun Ha NNBLTHOCTTA Ha NMpasHU MPOCTPAHCTBA - CPaBHEHME C MOAESNU; Kopenauun?

- TecT Ha HapywaBaHe Ha LambdaCDM npes kadecTBaTa Ha rnpasHM NPOCTpaHCTBa U Kynose B
Quaia n mokoBe
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ToBa KOETO HAMa [a BU NMoKaka, HO MOXe Ja cU NMOroBOpPUM...

The cosmic microwave background lensing imprint of cosmic

voids detected in the WISE-Pan-STARRS luminous red galaxy
catalog

predicted z )

G. Camacho-Ciurana'234, P. Lee'2, N. Arsenov>'2 (¥ A. Kovacs'2*, (B 1. Szapudi®!**

% 1. Csabai3

and

Astrophysics > Astrophysics of Galaxies

[Submitted on 29 Nov 2024]
Radio-loudness statistics of quasars from Quaia-VLASS

Nestor Arsenov, Sandor Frey, Andras Kovacs, Lyuba Slavcheva-Mihova

Obtaining QSO redshifts from photo-spectra with NN
std_z2,3}=0.0289 std_z3,4}=0.0428
z_mean=0.0013 z_mean=0.0071

true z
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bnarogaps 3a BHMMaHueTo! Bvripocn?
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