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• NGC 1068 is a Seyfert 2 galaxy with a heavily obscured nucleus 
• One of the best studied Active Galactic Nuclei (AGN), which played 

a major role in AGN unification scheme
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• NGC 1068 is a Seyfert 2 galaxy with a heavily obscured nucleus 
• One of the best studied Active Galactic Nuclei (AGN), which played 

a major role in AGN unification scheme

• Compton thick environment with Column density ~ 1025 cm-2 
• Bright in X-ray, and high infrared luminosity indicating high level of 

star formation

‣ Historically considered as a promising cosmic-ray accelerator. 

Image Credit: NASA, ESA
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is L⌫ = (2.9 ± 1.1stat) ⇥ 1042 erg s�1. This is significantly higher than the isotropic equivalent

gamma-ray luminosity observed by Fermi-LAT of 1.6 ⇥ 1041 erg s�1 in the energy range be-

tween 100 MeV and 100 GeV (40), and higher than the upper limits recently reported by the

MAGIC collaboration (41) (see Fig. 4).
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Figure 4: Spectral energy distribution of NGC 1068. Gray points show publicly available
multi-frequency measurements (42). Dark and light green error bars refer to gamma-ray mea-
surements from Fermi-LAT (33, 43) and MAGIC (41), respectively. The solid, dark blue line
shows the best-fit neutrino spectrum, and the corresponding blue band covers all powerlaw
neutrino fluxes that are consistent with the data at 95%C.L. It is shown in the energy range
between 1.5 TeV and 15 TeV where the flux measurement is well constrained. Two theoretical
AGN core models are shown for comparison: The light blue shaded region and the gray line
show the NGC 1068 neutrino emission models from (44) and (45), respectively. Additional de-
tails on the model construction of the light blue shaded region can be found in (46).

High-energy neutrinos are generated in or near astronomical sources as decay products of

charged mesons produced in proton-proton interactions (47), or interactions between protons

and low energy ambient radiation (48) (for a review see (49)). Along with those neutrinos,
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‣ The neutrino flux much higher than the measured 𝛾-ray flux.  

‣Models built on Fermi 𝛾-ray flux by cannot accommodate the neutrino flux. 

‣Obscuring necessary to absorb the pionic 𝛾-ray accompanying neutrinos. 

‣ The high opacity indicates that the neutrinos are produced in dense environment in 
the vicinity of AGN core (< 100 Rs)
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Figure 4: Spectral energy distribution of NGC 1068. Gray points show publicly available
multi-frequency measurements (42). Dark and light green error bars refer to gamma-ray mea-
surements from Fermi-LAT (33, 43) and MAGIC (41), respectively. The solid, dark blue line
shows the best-fit neutrino spectrum, and the corresponding blue band covers all powerlaw
neutrino fluxes that are consistent with the data at 95%C.L. It is shown in the energy range
between 1.5 TeV and 15 TeV where the flux measurement is well constrained. Two theoretical
AGN core models are shown for comparison: The light blue shaded region and the gray line
show the NGC 1068 neutrino emission models from (44) and (45), respectively. Additional de-
tails on the model construction of the light blue shaded region can be found in (46).
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ω > →10ε

‣ The neutrino flux much higher than the measured 𝛾-ray flux.  

‣Models built on Fermi 𝛾-ray flux by cannot accommodate the neutrino flux. 

‣Obscuring necessary to absorb the pionic 𝛾-ray accompanying neutrinos. 

‣ The high opacity indicates that the neutrinos are produced in dense environment in 
the vicinity of AGN core (< 100 Rs) ➛ Consistent with the multimessenger picture 

for the HE cosmic neutrino flux
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Medium-Energy	Excess	in	Neutrino	Flux

‣Different slopes hint at structure in the 
flux of high-energy cosmic neutrinos. 

‣The magnitude of the flux at ~10 TeV 
energies is found to be higher than the 
flux at >100 TeV energies.  

‣Multimessenger connection dictates 
extragalactic sources of the high-energy 
neutrino flux at medium-energies to be 
obscured to GeV 𝛾-rays. [Murase+ 2015, 
Fang+ 2022] 

‣ 𝛾-ray opaque sources are the dominant 
contributors to the cosmic neutrino flux. 

‣‣ Core of AGN can meet these 
conditions.

Murase+2015
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Neutrino-Bright	AGN
‣ Accumulating evidence for correlation of IceCube neutrinos in the direction of 𝛾-ray 

obscured AGN. 

‣ 3.3  excess from ensemble of 11 sources in the Northern Sky (excluding NGS 
1068) 

‣ 2.9  excess from the direction of NGC 4151 

‣ 3.0  excess in the stacking search in the Southern sky
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Figure 11. High-resolution scan and likelihood contours around the location of NGC7469, a type I Seyfert galaxy found to be
the most significant source in the list of 47 X-ray bright AGN. Similarly to the right panel of Figure 2, the white cross represents
the best-fit location, the solid (dashed) line represents the 68% (95%) uncertainty contour of the excess, and the orange dot and
circle represent, respectively, the source location and its optical size (obtained from the NASA/IPAC Extragalactic Database).

68% and 95% central intervals of such a histogram. The flux intervals, instead, are computed assuming Wilks’ theorem,
which has been validated on Monte Carlo simulations. As already noted in subsection 4.2, this analysis reports a softer
spectrum compared to the previous result (from ω̂ = 3.2 to ω̂ = 3.4) and a shift in the energy range towards lower
energies. Despite the large overlap in the events contributing to NGC1068’s neutrino excess in the two analyses, the
new events are characterized by lower energies with respect to the ones driving the excess in Abbasi et al. (2022a),
causing the observed change in energy range and best-fit spectral index. Nevertheless, the newly measured energy
spectrum remains compatible with that of Abbasi et al. (2022a) within the 95% contours.

The search for neutrino emission from the list of 47 X-ray bright, non-blazar AGN, instead, found NGC 7469 as the
most significant, with 2.4ε after the trial correction. The likelihood fit for this source returned a very hard spectral
index of ω̂ = 1.9 and a mean number of signal events of n̂s = 5.5. As shown in Figure 11, the likelihood scan in the
vicinity of the source reveals that the best-fit position is well compatible with the cataloged coordinates. At the same
time, the energy spectrum of this source, as opposed to NGC 1068, spans energies of the order of 10 to 100 TeV (see
Figure 5). In fact, in this case, the neutrino excess is driven by only two very high-energy (Eω > 100 TeV) neutrino
alert events (see also Sommani et al. 2025).

The emergence of a source with a markedly di!erent spectrum than the well-known soft-spectrum source NGC 1068
demonstrates the flexibility of the likelihood method. The custom core-corona model, which was also tested in this
context, peaks at ↭ 10 TeV with a sharp cuto! at higher energies (Abbasi et al. 2025a). By construction, it penalizes
any high-energy emission from the target source, as the right panel of Figure 12 shows. Figure 13 shows how the
test statistic depends on the events with the highest signal-over-background (S/B) ratio. For NGC 1068, removing
the most significant events one by one leads to a gradual reduction in the test statistic, which eventually reaches
zero. In contrast, for NGC 7469, the test statistic drops to zero immediately after removing the two most significant
events. This highlights the ability of the analysis to recover signals in both scenarios: a steady accumulation of many
low-energy events from a soft-spectrum source like NGC1068, and a few high-energy events from a hard-spectrum
source like NGC 7469. The starkly di!erent behavior of these two sources also suggests that not all X-ray bright AGN
share the same cosmic-ray acceleration and/or neutrino production mechanisms.

C.3.2. Candidate source lists

Unlike the all-sky searches and the binomial tests, the catalog search on the list of 110 gamma-ray emitters was
performed only under the assumption of a floating spectral index. The global significance is computed analytically,
using the well-known Šidák correction (Šidák 1967): ppost = 1 → (1 → plocal)N , where N , in this case, is 110, i.e.,
the number of tested sources. No correlation between tests is included in the global significance calculation, since all
sources are su”ciently spatially separated to be treated as independent.
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Neutrino-Bright	AGN
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NGC 1068 NGC 4151

(a) (b)

(c) (d)

Figure 3. Top row: A scan of the sky around the region of the two most significant source positions (a) NGC 1068 and (b)
NGC 4151. The white cross shows the best-fit position and the red star shows the source position cataloged in BASS. The solid
and the dashed contours show the 68% and 95% CL region around the sources, respectively. Bottom row: Distribution of the
reconstructed direction of the events as a function of the square of the angular distances from the source for (c) NGC 1068 and
(d) NGC 4151. The best-fit astrophysical neutrino signal, the background and their total are shown in purple, orange and grey,
respectively. They are obtained using Monte Carlo simulations. The neutrino event data points are shown in black with error
bars.

ones is required. The contribution of neutrinos from NGC 1068 and NGC 4151 towards the diffuse flux at 15 TeV325

energy is 0.99%. Considering NGC 1068 and NGC 4151 make a class of sources and a direct relation between the hard326

X-ray and neutrino flux, we find they contribute 0.11% of the total neutrino flux at a spectral index � = 3.0 after327

correcting for catalog completeness. Despite the bias from a sample of only two nearby AGN, this suggests underlying328

physical parameters besides hard-Xray flux may drive neutrino emission. The flux from obscured sources, especially329

Compton-thick AGN have high uncertainties as it is challenging to observe the emission from the core. In conclusion,330

there is growing evidence that points to Seyferts as neutrino emitters, and better flux measurements of AGN especially331

for Compton-thick AGN, and neutrino fluxes with higher sensitivity will prove important to the discovery of sources332

of high-energy neutrinos.333
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Figure 5. Best-fit neutrino all-flavor fluxes with their 1ω uncertainty and constrained in the 95% C.L. energy range of the top
4 sources in the list of X-ray bright AGN. The yellow band represents the most recent measurement of the di!use astrophysical
neutrino flux. The energy range is constrained at the 90% C.L., while the flux normalization is shown with a 68% C.L. (Abbasi
et al. 2025).

of neutrino emission. In Figure 5, we show the best-fit spectra for the four most significant X-ray bright AGN.
Interestingly, the energy ranges of the contributing events vary across sources: NGC7469’s excess is dominated by
two > 100TeV events, while NGC 1068’s spectrum has shifted to lower energies, now constrained between 0.2 and
20.6 TeV at 95% C.L. (see Appendix C for more details on the energy range calculation), though still consistent with
previous measurements.

The reduced significance of the NGC1068 signal – despite the increased statistics – could result from statistical
fluctuations, spectral variability, or limitations of the assumed power-law model. An alternative explanation may
be time variability (Dave & Taboada 2023), which was not tested in this work due to the focus on steady emission
scenarios. Future time-dependent studies will be essential to explore this possibility. Improved spectral constraints,
particularly below 100GeV, will also be crucial for future observations.

Taken together, our findings suggest that X-ray bright AGN are promising contributors to the observed di!use
extragalactic neutrino flux. This builds on a growing body of independent results: a 2.7ω binomial excess from
NGC 4151 and CGCG 420-015 (Abbasi et al. 2025a), a 2.9ω excess from NGC 4151 in a hard X-ray AGN study (Abbasi
et al. 2025b), and a 3.0ω signal from a stacking analysis of 14 Seyfert galaxies in the southern sky (Yu et al. 2025).
While current significance levels remain marginal, the emerging picture points to a new class of potential neutrino
sources: X-ray bright AGN. These results yield growing support for theoretical models of neutrino production in the
coronal regions surrounding SMBHs. At the same time, the very high-energy events associated with NGC 7469 cannot
be accommodated by the custom core-corona model (Kheirandish et al. 2021) tested in Abbasi et al. (2025a) and in
this work (see Appendix C). This suggests that X-ray bright AGN may not all share the same cosmic-ray acceleration
or neutrino production conditions, and that further measurements will be essential. Future data from IceCube and
next-generation detectors (Adrián-Mart́ınez et al. 2016; Aartsen et al. 2021; Agostini et al. 2020), combined with
multi-wavelength observations, will be critical to confirm this connection and further unravel the components of the
di!use astrophysical neutrino flux.
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Figure 1. Stacked spectrum according to the best-fit normalization (solid black), with 1ω statistical uncertainty (shaded
gray) and the 5ω discovery potential (dotted). The energy range of the gray band is computed from the central 68% of events
contributing to the total TS values. Model predictions of neutrino spectra for the 14 candidate sources (Kheirandish et al.
2021) are shown as well. The 11 subdominant candidates are shown in gray (see Table 1); Centaurus A appears as the highest
gray line due to its strong but ambiguous X-ray emission (see Sec.2). The Circinus Galaxy (red), NGC 7582 (light pink), and
ESO 138-1 (blue) are the candidates with the largest expected number of signal events, excluding Centaurus A.

Figure 2. Local (pre-trial) p-value maps near the most significant source - the Circinus Galaxy (orange), assuming the disk-
corona model spectrum (left) and the power-law spectrum (right).

density function (PDF) by randomizing the right ascension of the events. This provides a good approximation for
these background events since, due to IceCube’s location, they are uniform in right ascension. However, IceCube
recently reported evidence of neutrino emission from the Galactic plane (Abbasi et al. 2023). This adds a new back-
ground component to our search. Without modifications, the standard randomizing method would over-estimate the
background for Seyfert galaxies far from the Galactic plane and under-estimate the background for Seyfert galaxies
close to the Galactic plane due to this background contamination. For a similar reason, to prevent potential signal
events from the brightest candidate sources from being randomized into the background, we remove events near their
locations. Hence, in the randomization process, we modified the standard scrambling method as follows. Events in
the vicinity of the brightest (according to model expectation) Seyfert galaxies (Centaurus A, Circinus, NGC 7582,
and ESO 138-1, radius 7→) or the Galactic plane (absolute value of Galactic latitude < 10→ ) are removed from the
dataset. The remaining events are then randomized in right ascension. Since some background events are removed in
the previous step, we randomly resample from the remaining events to compensate for those missing due to masking,
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Obscured	AGNs	-	The	Multimessenger	Picture

Murase 2022
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find that for luminous AGN the Bethe-Heitler pair pro-
duction (pγ → pe+e−) is the most important cooling pro-
cess because of copious disk photons, which determines
the proton maximum energy. For our model parameters,
the CR spectrum has a cutoff at εp ∼ 0.1−1 PeV, leading
to a cutoff at εν ∼ 5− 50 TeV in the neutrino spectrum.
Note that all the loss timescales can uniquely be evalu-
ated within our disk-corona model, and this result is only
sensitive to η and q for a given set of coronal parameters.
Although the resulting CR spectra (that are known to
be hard) are numerically obtained in this work, we stress
that spectra of pγ neutrinos are independently predicted
to be hard, because the photomeson production occurs
only for protons whose energies exceed the pion produc-
tion threshold [10, 77]. The CR pressure to explain the
neutrino data turns out to be ∼ (1−10)% of the thermal
pressure, by which the normalization of CRs is set.
For coronae considered here, the infall and dissipation

times are tfall ≃ 2.5 × 106 s α−1
−1(R/30)3/2RS,13.5 and

tdiss ≃ 1.7×105 s (R/30)3/2RS,13.5β1/2, respectively. The
Coulomb relaxation timescales for protons [e.g., tC,pe ∼
4 × 105 s (R/30)RS,13.5(τT /0.5)

−1(kBTe/0.1 MeV)3/2]
are longer than tdiss (especially for β <∼ 1), so turbu-
lent acceleration may operate for protons rather than
electrons (and acceleration by small-scale magnetic re-
connections may occur [80, 81]). This justifies our as-
sumption on CR acceleration (cf. Refs. [77, 82–84] for
RIAFs).
Connection between 10–100 TeV neutrinos and MeV

gamma rays.— Accelerated CR protons interact with
matter and radiation modeled in the previous section,
producing secondary particles. We compute neutrino
and gamma-ray spectra as a function of LX , by utiliz-
ing the code to solve kinetic equations with electromag-
netic cascades taken into account [85, 86]. Secondary
injections by the Bethe-Heitler and pγ processes are
approximately treated as ε2e(dṄ

BH
e /dεe)|εe=(me/mp)εp ≈

t−1
BHε

2
p(dNCR/dεp) [87–89], ε2e(dṄ

pγ
e /dεe)|εe=0.05εp ≈

(1/3)ε2ν(dṄ
pγ
ν /dεν)|εν=0.05εp ≈ (1/8)t−1

pγ ε
2
p(dNCR/dεp),

and ε2γ(dṄ
pγ
γ /dεγ)|εγ=0.1εp ≈ (1/2)t−1

pγ ε
2
p(dNCR/dεp).

The cascade photon spectra are broad, being determined
by the energy reprocessing via two-photon annihilation,
synchrotron radiation, and inverse Compton emission.
The EGB and ENB are numerically calculated via the

line-of-sight integral with the convolution of the x-ray
luminosity function given by Ref. [16] (see also Supple-
mental Material, which includes Refs. [90–97]). Note that
the luminosity density of AGN evolves as redshift z, with
a peak around z ∼ 1 − 2, and our prescription enables
us to simultaneously predict the x-ray background, EGB
and ENB. The results are shown in Fig. S5, and our AGN
corona model can explain the ENB at ∼ 30 TeV energies
with a steep spectrum at higher energies (due to differ-
ent proton maximum energies), possibly simultaneously
with the MeV EGB. We find that the required CR pres-
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FIG. 3: EGB and ENB spectra in our AGN corona model.
The data are taken from Swift BAT [15] (green), Nagoya
balloon [98] (blue), SMM [99] (purple), COMPTEL [100]
(gray), Fermi LAT [101] (orange), and IceCube shower events
(black) [5] (consistent with the global fit [4]). Solid thick
(thin) curves are for β = 1 and q = 5/3 (β = 3 and q = 3/2
with the reacceleration contribution), respectively.

sure (PCR) is only ∼ 1% of the thermal pressure (Pth), so
the energetics requirement is not demanding in our AGN
corona model (see Supplemental Material).
Remarkably, we find that high-energy neutrinos are

produced by both pp and pγ interactions. The disk-corona
model indicates τT ≈ npσTRRS/

√
3 ∼ 0.1 − 1, leading

to the effective pp optical depth

fpp ≈ tesc/tpp ≈ np(κppσpp)R(c/Vfall)

∼ 2 (τT /0.5)α
−1
−1(R/30)1/2, (1)

where σpp ∼ 4 × 10−26 cm2 is the pp cross section,
κpp ∼ 0.5 is the proton inelasticity, and Vfall = αVK is
the infall velocity. Coronal x rays provide target photons
for the photomeson production, whose effective optical
depth [10, 102] for τT <∼ 1 is

fpγ ≈ tesc/tpγ ≈ ηpγ σ̂pγR(c/Vfall)nX(εp/ε̃pγ−X)ΓX−1

∼ 2
ηpγLX,44(εp/ε̃pγ−X)ΓX−1

α−1(R/30)1/2RS,13.5(εX/1 keV)
, (2)

where ηpγ ≈ 2/(1 + ΓX), σ̂pγ ∼ 0.7 × 10−28 cm2

is the attenuation pγ cross section, ε̄∆ ∼ 0.3 GeV,
ε̃pγ−X = 0.5mpc2ε̄∆/εX ≃ 0.14 PeV (εX/1 keV)−1, and
nX ∼ LX/(2πR2cεX) is used. The total meson produc-
tion optical depth is given by fmes = fpγ + fpp, which al-
ways exceeds unity in our model. Note that the spectrum
of pγ neutrinos should be hard at low energies, because
only sufficiently high-energy protons can produce pions
via pγ interactions with x-ray photons.
Note that ∼ 10 − 100 TeV neutrinos originate from

∼ 0.2 − 2 PeV CRs. Unlike in previous studies ex-
plaining the IceCube data [103, 104], here in fact the
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Emerging	X-ray	-	Neutrino	Connection

Carpio, AK, Murase, ApJ 2026
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The	contribution	of	NGC	1068	like	sources
‣ Not all jet-quiet AGN emits neutrinos similar to NGC 1068 

‣ Only a subset of sources were found in IceCube searches 

‣ If all sources emit neutrinos with high cosmic ray to thermal pressure ratio the 
aggregated flux would overshoot the observed all-sky flux at medium 
energies 

‣ What could be the contribution of sources with emission properties similar to the 
prominent sources?
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‣ Not all jet-quiet AGN emits neutrinos similar to NGC 1068 

‣ Only a subset of sources were found in IceCube searches 

‣ If all sources emit neutrinos with high cosmic ray to thermal pressure ratio the 
aggregated flux would overshoot the observed all-sky flux at medium 
energies 

‣ What could be the contribution of sources with emission properties similar to the 
prominent sources?

Motivated by NGC 7469 
R ~ 30  and  ~ 0.01RS PCR/Pth

Motivated by NGC 1068 
R ~ 10  and  ~ 0.1RS PCR/Pth

Fitting for the 
luminosity function
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Summary
‣ Growing evidence supports the idea of AGN 

as the primary sources of HE cosmic 
neutrinos. 

‣ The high-level of neutrino flux at 30 TeV 
points to dense environments as the site of 
neutrino production. 

‣ Multimessenger connection requires -ray 
hidden  sources 

‣ NGC 1068 and other source 
candidates fit this criteria. 

‣ This offers a unique probe of non-
thermal phenomena 

‣‣MeV observations are critical to 
identify the sources.

γ
ν



Thanks!
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Luminosity	Function	Scan
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Results	from	the	Southern	Sky
Updated plots

10

no noticeable change to plots

(model expectation is lower than the original 
value due to the factor of 2 reduction in ESTES 
MC astro weights -  presented on June 26)

•  Best p-value for the 
source in the Southern sky:  

‣ Circinus Galaxy  
‣ 3.6 neutrino events at 

2.8𝜎 local significance 

(1.8𝜎 post trial)

• Stacking analysis:  

‣6.7 events at 3𝜎

• 2 additional sources with 
excess:  
‣ ESO 138-1 
‣ NGC 7582.

‣ The majority of bright nearby Seyfert galaxies are in the Southern Hemisphere 

‣ IceCube has sufficient sensitivity with Enhanced Starting Events to search for 
emission from prominent sources in the Southern Hemisphere.
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NGC	4151	—	2.9𝜎
9

NGC 1068 NGC 4151

(a) (b)

(c) (d)

Figure 3. Top row: A scan of the sky around the region of the two most significant source positions (a) NGC 1068 and (b)
NGC 4151. The white cross shows the best-fit position and the red star shows the source position cataloged in BASS. The solid
and the dashed contours show the 68% and 95% CL region around the sources, respectively. Bottom row: Distribution of the
reconstructed direction of the events as a function of the square of the angular distances from the source for (c) NGC 1068 and
(d) NGC 4151. The best-fit astrophysical neutrino signal, the background and their total are shown in purple, orange and grey,
respectively. They are obtained using Monte Carlo simulations. The neutrino event data points are shown in black with error
bars.

ones is required. The contribution of neutrinos from NGC 1068 and NGC 4151 towards the diffuse flux at 15 TeV325

energy is 0.99%. Considering NGC 1068 and NGC 4151 make a class of sources and a direct relation between the hard326

X-ray and neutrino flux, we find they contribute 0.11% of the total neutrino flux at a spectral index � = 3.0 after327

correcting for catalog completeness. Despite the bias from a sample of only two nearby AGN, this suggests underlying328

physical parameters besides hard-Xray flux may drive neutrino emission. The flux from obscured sources, especially329

Compton-thick AGN have high uncertainties as it is challenging to observe the emission from the core. In conclusion,330

there is growing evidence that points to Seyferts as neutrino emitters, and better flux measurements of AGN especially331

for Compton-thick AGN, and neutrino fluxes with higher sensitivity will prove important to the discovery of sources332

of high-energy neutrinos.333
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IceCube	Preliminary

‣ NGC 4151 appears at 2.9𝜎 (global significance)  

‣ The second most significant steady source in IceCube
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13	yr	NT	Seyfert	Search

‣ Tested 47 bright seyfert 
galaxies in the Northern 
Hemisphere 

‣ 11 sources are found in the 
binomial p-value test at 
3.3𝜎 (excluding NGC 1068)

T. Kontrimas 
TeVPA 2024
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Neutrino	and	 -ray	from	Magnetically	Powered	Coronaγ
Principal Parameters

Turbulence strength ηtur Determines maximum CR energy

, where  is the CR acceleration timeηtur ∝ tacc tacc

Large  (short ) require shorter 
cooling times to prevent efficient 

acceleration

η−1
tur tacc

Neutrino fluxesProton energy cutoff occurs at higher energies
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Neutrino	and	 -ray	from	Magnetically	Powered	Coronaγ
Principal Parameters

Intrinsic X-ray luminosity LX

CR to thermal pressure ratio
Provide the CR normalization 

PCR/Pth ≤ 0.5

Turbulence strength ηtur Determines maximum CR energy

, where  is the CR acceleration timeηtur ∝ tacc tacc

Large  (short ) require shorter 
cooling times to prevent efficient 

acceleration

η−1
tur tacc

Neutrino fluxesProton energy cutoff occurs at higher energies

Emission radius Determines injection spectra and optical depths 
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Prospects	for	future	experiments
Detectability of Nearby Seyfert Galaxies

• Testable w. near-future data or by next-generation neutrino detectors 
given that the angular resolution is <0.3 deg
#2.6s with 8 yr upgoing nµ events and IR-selected AGN (IceCube 22 PRD)

• CR-induced cascade g rays in the MeV range

KM, Kimura & Meszaros 20 PRL, Kheirandish, KM & Kimura 21 ApJ
Predictions for stacking search AK, Murase, Kimura, ApJ 2021

Modest CR 
Pressure Scenario


