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ABSTRACT -- Recently, a new method to constrain the distances of blazars with unknown redshift using combined observations in the GeV and
TeV regimes has been developed. The underlying assumption is that the Very High Energy (VHE, E > 100 GeV) spectrum corrected for the
absorption of TeV photons by the Extragalactic Background Light (EBL) via photon-photon interaction should still be softer than the gamma-ray
spectrum observed by Fermi/LAT. The constraints found are related to the real redshifts by a simple linear relation, that has been used to infer the
unknown or uncertain distance of blazars. The sample is revised with the up-to-date spectra in both TeV and GeV bands and the method applied
to the unknown distance blazar PKS 1424+240 detected at VHE.
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\ Brazars: “radio loud” AGNs The Extragalactic Background Light (EBL) is optical and
infra-red light emitted by stars and reprocessed by dust,

with a jet almost aligned to the
red-shifted by the expansion of the Universe

line of sight of the observer
\
Emitted EBL photons INTERACT with VHE photons emitted from

(unknown) cosmological distances via ELECTRON-POSITRON PAIRS
erved |\ PRODUCTION

The typical blazar emission is non thermal
and covers the entire e.m. spectrum (Fig. 1)
It is composed by two bumps:
Synchrotron emission
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\\ LARGE UNCERTAINTIES on the EBL determination

\
ed by EBL The spectrum of distant blazars can be significantly
deformed due to this interaction (Fig. 1)

AIM OF THE STUDY: constrain the distance of TeV blazars using TeV and GeV spectral information.

IDEA: use the GeV spectral index measured by Fermi/LAT as a LIMITING SLOPE for the TeV emitted spectrum in order to
constrain the DISTANCE (REDSHIFT) of a blazar, once assumed an EBL model.

TEST ON BLAZARS WITH KNOWN DISTANCES: A NEW EMPIRICAL LAW

We define z* the redshift at which the RESULTS

slope of the de-absorbed TeV spectrum . : : . :
equals the slope measured by Fermi/LAT % slope - All the z" values lie above the true redshift, z,,,, (bisector of

at lower energies (Fig. 2) it Fig. 3, details on the error calculation in [4,5])

Log (energy density)

z" is an UPPER LIMIT on the source - Therefore, z° can be considered an upper limit on the source
distance, if: distance (as expected)

- No additional peak at VHE 6.2 S 0 osep - In addition, the z* values are related to the real redshifts by a
. Not too “high” EBL model LINEAR RELATION (supported by the study [6])

: - Hence, an ESTIMATE OF THE TRUE REDSHIFT can be done by
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CONCLUSIONS — we found an empirical method to estimate blazars
distances that can be applied to unknown distance TeV blazars.

e PKS 1424+240 is a TeV blazar recently e The value of z"is 0.45+0.03
discovered by VERITAS [2] and observed
APPLICATION by Fermi/LAT (I';;;=1.83+0.03) e The corresponding value of the
reconstructed redshift, obtained

THE DISTANCE OF o The REDSHIFT IS UNKNOWN (lack of optical : ' by applying the inverse formula:
absorption/emission lines) . _A)/B, is z.=0.26
PKS 1424+240 = -
o We can apply our empirical relation to give o Compatible z,, values are obtained
an estimate on its distance F 124+240 OBSERVE ] with differentlgBL models
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