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Why are high-redshift blazars interesting?
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» High redshift = probing regions closer to SMBH with radio observations Credit: Marcotulli+20
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Search for gamma rays from high-z sources

Accumulating (Fermi-LAT) data over time — Catalogs Works for
Monitoring daily sky (LAT Flare advocates) — Real-time Fflare alerts most sources

BUT high-redshift blazars = on average very faint with regard to LAT sensitivity

Real-time search for signal by z> 3 blazars listed in BZCAT
on monthly time scales [after Kreter+20]

7 Additional check
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Flare of TXS 1508+572 (z=4.31)

[ Previous | Next | [EBH )

Gamma-ray flare of high-redshift blazar GB 1508+5714
e Other source names: detected by FermilLAT

4FGL J1510.1+5702, GB 1508+5714
e Flare detection: February 2022
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Broadband SED of TXS 1508+572

-10
Quiescent state: blue 10
Flaring state: red
-11
* During flare: increase of 10
near-IR and y-ray emission
* Single-zone leptonic  _— 107"
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* Lyman-a absorption i 10"
starting at ~640nm 3
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emission from jet and > 10
accretion disk
challenging
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* Optical polarization six 10
months after flare < 3%
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2022 Flare detection VLBI Epoch 1 2022.5 VLBI Epoch 2023 vLBI Epoch 3
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Relative DEC [arcsec]

Radio images of TXS 1508+572
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VLBI monitoring of TXS 1508+572 . m—_
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* Due to high redshift, we can observe
much higher source intrinsic frequencies:
15 GHz - 80 GHz (3 epochs)

Relative Decl.

22 GHz - 117 GHz (3 epochs) 1
43 GHz — 228 GHz (3 epochs) )
86 GHz — 456 GHz (1 epoch) i
* South-west component moving away ﬁ 0
from core 51
» Kinematic analysis yields apparent jet f )
velocity Bapp = 14.3 c=32.2 ¢ &
— agreement with bulk Lorentz factor ' .
from our SED model BB 2023.05 2023.05

— originated from core ~ 2016 - 2019 P ¢ 2CH e
(not connected to y-ray flare in 2022) " ] ;
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Benke+24, A&A, 689, A43

R. Gokus - Blazar Flares at the Cosmic Dawn: Uncovering High-energy Processes at z>4 - Gamma 2024 7



Flare of B3 1428+422 (z=4.72)

« Other source name: 5BZQ 1143044204 TS map for B3 1428+422, with the emission from the

source visible in the center

e Flare detection: December 2023

e Source not listed in 4FGL, but reported as
y-ray emitter by Liao+18 and Kreter+20

45°
e Tested that emission is not coming from
neighbouring sources

4FGL J1428.5+4240
Js

) ; 4RCU|1434:244204ce
« Hard X-ray emission elevated by ~50% 8 B
compared to previous observation 40°
4FGL J1439.34+3932
e Optical polarization during flare at ~ 8% |
. . . 4FGL J1506.1+3731
— contribution from jet + sro 1438.953710
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e Current MWL analysis on-going AR RS
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summary & Conclusions

* High-redshift blazar flares rare (on average 1 per 14 months)

* We can observe very luminous gamma-ray flares from
the early Universe

* VLBI monitoring allows us to probe high-zjets at
much higher frequencies

e Status of high-z blazar projects:

> Both papers about TXS 1508+572 in press at ApJ / A&A:
Gokus A. et al., 2024, (MWL analysis)
(VLBI campaign)

Postdoc for Hire:

Looking for a

-~ Study of flare by B3 1428+422 currently on-going new position starfing

R. Gokus - Blazar Flares at the Cosmic Dawn: Uncovering High-energy Processes at z>4 - Gamma 2024

end of 2025
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