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EPTA + InPTA: 3HaKOMCTBO

Teneckonbl-y4aCcTHUKM:
e Eddenbcbepr (100)
e JloBenn (606)

e HaHcewn (100)
e CapanHua (64)
e BecTepbypr (93)

3=

GMRT B NNHOWM

+

Large European Array for Pulsars (LEAP)
Low Frequency Array (LOFAR)



ITynbcapbl: 3HAKOMCTBO

HeuUTpoHHbIE 3Be3Abil:

BbicTpo Bpalwatowmecs. Nepumodbl OT
HECKOJ/IbKMX MC 1O CeK

CUMAbHO 3aMarHuueHHble ~ 10° — 10°¢

Ype3BblHalHO MIOTHbIE /) > 'U)l'lg,/'(:-lll"

CTabunbHbIe poTaTopbl

(“ranakruyeckue yacol”)




[TynbCcapHbIM TAUMHHT
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[IyIbCapHBIN TaVMUWHT

Solar system terms (pulsar binary terms)
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OTK/JIUK aHTEeHHbI Ha I'B
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OTK/IUK aHTeHHbI Ha I'B ¢poH

Credit: Rosado, Sesana, Gair 2015
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[IyIbCapHBIM TaMMUHT: TPYTHOCTH

[lynbcapHble HEBA3KM ... n cnekTp HeBA30K PSR J0613-0200
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Credit: Chalumeaou et al 2021



MCTOYHMKHU ITyMa B IYJIBCAPHOM TAaVIMMWHTE

e Co6CTBEHHbIV LWYM Ny/bcapa (KpacHbin)

e TypbyneHTHaa Mexx3Be3OHOW cpenbl (KpacHbIN)

e lllyMyacoB (KpacCHbIW)

e |lyM cBa3aHHbIM C owWKMBKaMK adeMepun

/&g,o S(ﬂ

(KpacHbIN)

e /IHCTpyMeHTanbHbIM LWyM (06bl4YHO 6enblif)
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PeanucTuuHbie cumyJisaiiuu I'B (poHa
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KpuBasg XenInHIC U JJayHC

04} Hellings & Downs curve -
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[TynbcapHble CEeTU cerofHsa: 00IIUM CUTrHaIl
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[IynbCcapHbIE CETU CerofHs: 00N CUTHA

NANOGrav, 2021 EPTA, 2021 PPTA, 2021
12.5 net, 47 PSRs 24 ropa, 6 PSRs 14 net, 26 PSRs
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ITynbcapHBbIe CeTU CerogHs: 28 U0HI, 2023
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[TynbcapHBbIe CETU CerogHd: 28 UIOHA, 2023.

Chinese PTA
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EPTA+INPTA: cnekTpasibHad INIOTHOCTH MOIITHOCTU
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EPTA+InPTA: I'B ¢oH oT nnonynsauuu ICU]I
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I'B oT gprou JCU]I

EPTA+INPTA NANOGrav

arXiv: 2306.16226 (Falxa, Babak, Speri et al) arXiv: 2306.16222




AnbTepHaTHUBHbBIE 00bSICHEHMS: paHHSISI BceleHHast
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A]'IbTepHaTI/IBHbIe 00BACHEeHHU: CBepXJIerKad

CKaJIApHAA TEMHAA MAaTEPUA

Upper limits on the FDM using 25-yr EPTA dataset
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Bbyayiiiee rmynbCapHbBIX ceTer (Moe MHEeHNe)

O6beanHeHUe AaHHbIX BCeX MyJibCapHbIX ceTen
EPTA, PPTA, NANOGrav + MeerKAT + CPTA

OnTUMM3aumsa afiropuTMOB O6PaA6OTKU AAHHbIX
Tonbko gna 25 nynbcapoB EPTA oauvH 3anyckK

3aHMMAET OKOJMO 4 AHEW CYEeTa Ha KJ1actepe

[ocToBepHoOe pacno3HaBaHMe NpUpPoOAbl CUrHana w | W

AHUMN30TPOMNUA, Nonapmsaums ?

Anisotropic
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KomMeHTapyy/0oTBeThI Ha BOIIPOCHI

1. YUét aKkcueHTpucuteTa
MpocTo konumpyto ctoga oteeT AnbbepTto CesaHa

For that type of simulation you can just consider quadrupolar order and differen harmonics. | think the code Just
implements that. It's essentially eq 9 here

https://arxiv.ora/pdf/0910.1587.pdf

this is sufficient to construct proxies for the h_c(f) and have an idea of the spectrum in th frequency domain.

Conversely, for injecting sources in real PTA data in the time domain, in my code | have an adaptation of the Barack &
Cutler waveforms that go to some PN order. The paper is Barack & Cutler 2004.

Alberto


https://arxiv.org/pdf/0910.1587.pdf

KomMeHTapyy/0oTBeThI Ha BOIIPOCHI

2. 4Yncno gBOMHbIX

Ha kapTuHKe, KOTOpYO NOoKasbiBana, Kpy>XxKamu
6bl1/I1 MOKasaHbl CbIMble SIKPKME ABOWHbIE B
KaXX[,0M YaCTOTHOM OKHe (He BCe ABOWHbIe B
KaXX[,0M YaCTOTHOM OKHe). CusnbHas
3arpy>eHHOCTb rpadurka B 061aCTh BbICOKUX
yacToT o6bsicHsieTcs (MannHa npaBUIbHO cKasana)
BblOGPAHHOW NTOrapM@pmMmMyYecKom Kanomn.
MNpuknaabiBato rpaduk Yncnia UCTOYHUKOB, Kak
bYyHKUMA YacToTbl. YNCNO NCTOYHNKOB
YMeHbLUaeTCH C POCTOM 4acToTbl.

Frequency(s™'] Frac: 0.50 |
108 107
1024 == i
- !
7] — - = ]
g T I ‘ EJ 9
g I;T 1004 . : 0.00
= | 0.0 105 10 ——oo01
[ 1 — e —
810! — H = 0 i 0.25
i g o E L’ ! s 0.50
.E | — ! w— (.75
g vy I : 0.95
z b—_| = (.99
B
100 —1 ;
101 100 100 ———
GW Frequency (Observed) [yr!] At;uds;n

Figure 6. Number of binaries contributing 50% of the GW energy for each
eccentricity model. The inset shows the trends versus eccentricity at each
of the orange highlighted frequencies. As eccentricity increases, the num-
ber of contributing systems increases and the drop-off at higher frequencies
becomes more gradual.



KomMeHTapyy/0oTBeThI Ha BOIIPOCHI

3. 'B u3 actpomeTtpum

Mcnonb3oBaHue Gaia ans noncka croxactudeckoro ¢oHa: https://ui.adsabs.harvard.edu/abs/2018ApJ...861..113D/abstract

[nana3soH yyscTBUTENBHOCTU 6X107{-18} - 1Xx10*{-9} HZ (HeckonbKo HMXe, YeM y NynbLCapHOro TanMuHra). BepxHsas oueHka Ha
nNNoTHOCTbL ['B Ha 4-5 NopsiAKoB XyXe, YeM U3 NyrbCapHOro TauMmnHra.

Takke npunarar ctatbio Mo BO3MOXHOCTU N3MEPEHUA B oT nHanemnayanbHbIX ACTOYHUKOB.

https://ui.adsabs.harvard.edu/abs/2022ApJ...933...76D/abstract



https://ui.adsabs.harvard.edu/abs/2018ApJ...861..113D/abstract
https://ui.adsabs.harvard.edu/abs/2022ApJ...933...76D/abstract

KomMeHTapyy/0oTBeThI Ha BOIIPOCHI

3. OHeprua B

30ecb HECKOSBKO CIIOXHEE, YeM 51 Aymana. S Tak MoHMMalo, YTO BONPOC Oblfl MMEHHO MPO MOACYET SHEPrMM 3a nepuog obpalleHus
Ans uHaMBuAyanbHoW asorHon Y. Takom noac4eT MOXHO MPOM3BECTU, HO OH ByaeT Ype3BblvarHoO rpybbiM. [Jeno B Tom, 4To B
otnuymnm ot LIGO y Hac HeT AOCTOBEPHOrO 3HAHUS HU O PAcCTOSIHUM 0 ABOMHOM, HA O Macce KOMMOHEHT (Ha caMoMm Jere, TaM
noytn 100% BLIpOXAEHME MO 3TUM OBYM NapameTpam).



