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MISSING CASCADES FROM TEV BLAZARS

» TeV emissions from blazars
should be reprocessed
into the GeV band through
inverse-Compton cooling

» Expected GeV cascade

emission suppressed in
the 100 GeV-1 TeV band

» Tension seems to be a
universal trend in blazars

observed with y-ray
telescopes
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AN EMERGING TENSION IN THE GAMMA-RAY SKY?

» Sharp spectral cutoffs at O(TeV) energies are not observed for local blazars

» Isotropic y-ray background (IGRB) measurements + non-observation of pair

halos together imply IGMF is too feeble to prevent bright y-ray cascade
emission through ICS

» IGRB is dominated by contributions from known sources mAGN, SFG etc.

» Diffuse blazar cascade emission <10%, in strong tension with blazar models!



—Resolved blazars + cascades
- - Resolved blazar emission

— Diffuse cascades from resolved blazars

e Fermi—-LAT IGRB \8\ i — lo lower IGRB Model + Blazar cascades
—Model of Known Components (2104.03315) e Fermi—-LAT IGRB



https://arxiv.org/abs/2303.01524
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COLLECTIVE PLASMA EFFECTS: GROWTH OF UNSTABLE MODES

» Instabilities occur when the Langmuir waves undergo Cherenkov resonance

—

w=k-v
» Such excitations in the beam transfer energy through the resonant window

» Spectral energy density in the background of intergalactic medium (IGM)

grows as W(k) = Wo[ e? @) 1t through instability losses of the beam
0

» Dynamics and evolution of the beam-plasma interaction is set by characteristic

length scales related to the background plasma frequency w, = \/47mpez/me
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BLAZAR HEATING: A MODIFIED THERMAL HISTORY

» IGM heating due to a
single blazar

o= [0
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BLAZAR HEATING: A MODIFIED THERMAL HISTORY

» IGM heating due to a
single blazar

o= [0

Dy, (E, 2)

» Average heating due to a
population of blazars

| : Q
Op = JdVd log,o Lda'dQ¢g (z; L, o', Q) >4
7
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BLAZAR HEATING: A MODIFIED THERMAL HISTORY

» Incorporating other heating

» IGM heating due to a mechanisms
SI n g I e b I a Zz)r(E) Qcanon - QH—I,photo + QHe—I,photo + QHe—H,photo + QH—II,rec + QHe—III,rec + QCompton + eree—free
QBZ[dE f FEaEaz FE . . .
D, (E,z) ( ) » Total uniform volumetric heating rate

. Q — Qcanon T QB

» Average heating due to a
population of blazars

| : Q
Op = JdVd log,o Lda'dQ¢g (z; L, o', Q) >4
7
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BLAZAR HEATING: A MODIFIED THERMAL HISTORY

» Incorporating other heating

» IGM heating due to a mechanisms

single blazar

. O(E)
g = JdE
Dy, (E, 2)

Qcanon — QH—I,photo + QHe—I,photo + QHe—H,photo + QH—II,rec + QHe—III,rec + QCompton + eree—free

Fr,E,z) Fy
f( E ) » Total uniform volumetric heating rate

* Q Qcanon T QB

, » Casting temperature-density-redshift
» Average heating due to a

population of blazars

. ) Q

O = JdVd log,o Lda'dCQ2¢p5 (z; L, ', €2) 2—é]
T

relation during 2 < z < 3.5 as
T = T,A"®~!
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Thank you!
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