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We Investigate the possiblility of detection of the VHE gamma-ray counterparts to the neutrino astrophysical

sources within the Neutrino Target of Opportunity (NToO) program of CTA [1] using the populations simulated
by the FIRESONG software to resemble the diffuse astrophysical neutrino flux measured by IceCube. We
derive the detection probabllity for different zenith angles and geomagnetic field configurations. The
difference in detectability of sources between CTA-North and CTA-South for the average geomagnetic field iIs . el R ._ , N BRI _ Wik
not substantial. We investigate the effect of a higher night-sky background and the preliminary CTA Alpha e e Htien g et e e e R RSN
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layout on the detection probability. s . e G . MEXICO @ &g CONACYT
The sources of astrophysical high-energy neutrinos have not been unequivocally identified. Observations of TXS 0506+056 provide A drastic performance loss, up to 65%, Is measured at
evidence that blazars or a sub-population of blazars are responsible for the neutrino flux [2]. Nevertheless, evidence has only been high zeniths (60°). The CTA-S array shows a similar
claimed for one blazar/neutrino correlation, therefore, one has to be careful while extending its properties to describe the whole response as for CTA-N (within 10% for average azimuth). / m\
population of neutrino sources. The population of potential neutrino sources responsible for this flux can be parametrized in terms The highest redshift reach is given by the density 10 109
of local density (local density rate) vs. neutrino luminosity (flare energy) for steady (flaring) sources. Mpc= and is up to z~2.8. For observations at 20° and 40° S 10%
CIRESONG In zenith, the redshift reach is similar, however there is a =
-IRESONG [3] Is an open-source software that simulates neutrino source populations for a given local density and neutrino big drop for 60°. f . : _ : | ¢ 0.8
; . . .. . ; . ; ; . . = - - w
uminosity, by making additional assumptions on the source density evolution and their luminosity functions. - ~N B ' 3 & " § x v 3
We explore a source population which does not evolve with redshift (which is a simplified o — s ‘ - ; I l l
a4 "\ way to describe blazars) and one that follows the star formation rate (SFR) evolution [4]. In o g | crasao-s y = I '
T — o both populations, sources are described as standard candles, i.e., all sources share the | amaen T e r ol B h 056
T anan same neutrino luminosity. We also assume that the specific simulated class is responsible § 2] = e S 321 Gmsaon ' 105
W, O Kl for 100% of the astrophysical neutrino flux. sl Z4 SNk NS e
CTA SIMULATIONS T E 3 S g T §
' 0275 1 T . . ] 1.01- 49 ] 0.4
= 0 calculate the gamma-ray flux emitted together with neutrinos we assume that they are = I ' '
produced In proton interactions with the surrounding photon field as usually postulated for 2% | |
AGN and do not consider any additional absorption or cascading of gamma rays inside the uminosity [erg/year] Luminosity [erglyear] - l ' l ' ' ' l ' é
Flaring sources fraction [Mpc ™3 g . . 7 7 & 1 :
source. In the case of neutrino-flaring blazars we adapt the phenomenological model of \ / . ' 0.2
. . . . 10+ -
— o [5]. To simulate 30 min CTA follow-up observations of the neutrino alerts we use the ctools [Fig. 2: Redshift reach from the CTA-N and CTA-S simulations for the steady sources]
0.375 - === CTA-NGD'N . . . I i -12 -3 i I 51 - 1
s package with gammalib [6]. We employed the prod3b-v2 CTA instrument response with density 107 Mpc™ following SFR evolution 10 * . % * -
T akees functions (IRFs). For all sources we take into account the extragalactic background light i ' I ' . l | ’ I
I NG = [1] The CTA Consortium, Science with the Cherenkov Telescope Array. World .
nj: o -. (EBL) absorptlon [7] Scientific (2019) . . mm 13 10-11 10-9 107 100-1? 10-!! 10~ 10-7 10F0-1% 10-!! 10 107 10-5 =
: RESULTS [2] M.G. Aartsen et al. [IceCube Collaboration], Science 361, no. 6398, 147 Density [Mpc—3] /
& 0250 i i . . .y . . . _ (2018) K
T For the neutrino-flaring blazars the detection probability is almost identical for CTA-N and 3] C.F. Tung et al., Journal of Open Source Software, 6(61), 3194 (2021)
CTA-S (difference <1%) with average azimuth direction. There's also almost no difference 4] P. Madau, M. Dickinson, Ann. Rev. Astron. Astrophys., 52, 415 (2014) . . — . — . . _
\ Flaring sources fraction [Mpc~=] ) o o _ _ _ _ _ o - : : : Fig. 3: Detection probability as a function of source luminosity and local density for sources following the SFR redshift
for 20° and 40° zenith IRFs (again <1%), but with higher zenith angles (60°) we measure a :2: F Ea'zedf},/\a Khe'faI”dA'fgt‘AT-Sg\ge'zgafzbgl"éS-P- Wakely, ApJ, 874, L9 (2019) evolution for 30 min observations with CTA-N
Fig. 1: Detection probability as a function of flaring | decreases of ~4%. For the steady sources with low to mid zenith angle observations (20°- 11, froedisecer et (2016)
sources fraction F for 30 min observation time o _ _ o . 7] A. Dominguez et al., Mon. Not. Roy. Astron. Soc., 410, 2556 (2011)
40°) CTA-N will be able to detect all sources down to the density of 10° Mpc™.
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