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H.E.S.S. ToO programme for |
flaring high-Tedshift (z > 1) blazars | ~ NS

 Goal to extend the VHE blazar horizonto z > 1
* Probe evolution of the EBL outto z > 1

 H.E.S.S. observations triggered by flaring in other
wavebands (primarily Fermi-LAT)

» Co-ordinated multi-wavelength observations (usually
H.E.S.S., Fermi-LAT, Neil-Gehrels Swift, ATOM)

e 7 blazars with 0.991 <z < 1.424 observed since 2016



Flux 100 MeV-300 GeV

H.E.S.S. Observations of PKS 0346-27 gQQ
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PKS 0346-27 H.E.S.S. Analysis Results

H.E.S.S. detection only in one night: 3@ Nov. 2021.

6* ModelHESSI [PKS 0346-27]

300: PKS 0346-27 22.0 live hours (22.4 acc. corrected)

250 L]
200
150

1001

50

| | 1 1 | | | | | | 1 | |
0.02 0.04 0.06 0.08 0.1

# (deg?)
2021 overall

Detection announced in ATel #15020. — New blazar redshift record at the time.

6* ModelHESSI [PKS 0346-27]

B0
70
60
501
40 —
30 —
20

10

T ON=352 OFF=2042 (1=9.25)
1 131.3 v, 0=7.7 SIB=0.6 (Single OFF: 6=6.0)
H 1.19 +-0.18 y/mn

0 a | 1

PKS 0346-27 1.8 live hours (1.9 acc. corrected)

! !
I 'rﬁ-"ﬁrf bl In R

P

0.02 0.04 0.06 0.08 0.1

Detection night: 3" Nov.2021



MWL light curves g({
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Detection night spectrum \J Q
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Powerlaw: ey e Powerlaw: Freroy (Tev)
Index: 6.5 +/- 1.1 Index: 6.8 +/- 1.3
Reference energy: 0.150 TeV Reference energy: 0.150 TeV
Energy range of fit: 0.121 — 21.5 TeV Energy range of fit: 0.121 — 6.8 TeV

Detection up to 227 GeV Detection up to 12.0 GeV
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SED Modeling ﬂqﬂ

Hadronic model SED fit H.E.S.SN\]

o1l ] (Bottcher et.al, 2013)
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EBL absorption clearly significant, but can’t distinguish between 3 considered EBL models:
Franceschini et al. (2008), Gilmore et al. (2009), Finke et al. (2010).

Leptonic fit not plausibly feasible due to drastically different optical vs. HE y-ray spectra.



Interpretation H.E.S.S. vs. Fermi-LAT Delay QQ
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H.E.S.S. flare ~ 2 days delayed w.r.t.
Fermi-LAT!

» Finite UHE proton acceleration time
scale? — Not clear why the GeV flare
subsides while the acceleration process
is still active. — Narrow ultra-relativistic
proton distribution?

» Proton synchrotron mirror model (as
suggested for 3C279 by Oberholzer
2023)? HE — VHE spectrum consistent
with a single proton-synchrotron
component...



Summary and Conclusions N

H.E.S.S. detected VHE y-rays from the z = 0.991 FSRQ PKS 0346-27 during one
night in Nov. 2021.

New VHE blazar redshift record at the time.
No evidence for X-ray activity or VHE vy-ray intraday variability.
VHE flare was delayed with respect to a short Fermi-LAT HE y-ray flare by ~ 2 days.

SED modelling possible only with a hadronic model, requiring highly super-Eddington
jet power.

Origin of VHE — HE delay still under investigation.
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