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Abstract: Over the next ten years, the Vera C. Rubin Observatory (VRO) will observe ~10 million active galactic nuclei (AGN) with a regular and
high cadence. During this time, the intensities of most of these AGN will vary stochastically. Moreover, these fluctuations may also be connected to
the high-energy astrophysical neutrino (HEAN) flux observed by IceCube. In this talk, | explore the prospects to quantify these fluctuations with
VRO-measurements of AGN light curves and also evaluate the capacity of VRO, in tandem with various current and upcoming neutrino telescopes,
to establish AGN as HEAN emitters. | find that AGN variability measurements will be so precise as to allow the AGN to be separated into up to ~
10 different correlation-timescale bins. | also show that if the correlation time varies as some power of the luminosity, the normalization and
power-law index of that relation will be determined to O(10{-4}%). Finaly, I find that it may be possible to detect AGN contributions at the ~
3\sigmalevel to the HEAN flux even if these AGN contribute only ~10% of the HEAN flux.
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What are AGN and how do they vary!?

F.(51004)

S >
L | I R | | L
— ]
"‘__:__

==

—_——

0 | TR N U N 0 U U O T 0 W A SO W A0 M O B O
47500 48000 48500 495000 49500 50000 5050C
Julian Date {(2400000+)

Active Galactic Nuclei (AGN)

=A
(=3
W
_!()H NS HOPKINS
UNIVERSITY

arXiv: 2110.13149




Pokaz slajdow programu PowerPoint - [Perimeter2021]

What are AGN and how do they vary!?
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What is Rubin?

Main System and Survey Characteristics

Wavelength coverage (full response) A20-1080 nm
Filter set u, g, 11,2,y (five concurrent in camera at a time)

Sky coverage 20,000 deg® {Main Survey)

Camera

Pixel size; pixel count 10 microns (0.2 arcsec); 3.2 Gpixels

System Capability

Single-visit depths (point sources; He) w: 23.9 g: 25.0 v 24.7 4: 24.0 z: 23.3 o 22.1 AB mag

Baseline number of visits over 10 years w: TO g: 100 r: 230 ¢ 230 z: 200 y: 200
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GN Variability Sensitivity

Single AGN AGN Population
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What are HEAN?

Energy Spectrum

54 events observed with 20+6 expected from atmnsphere
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Possible Sources of HEAN

Active Galactic Nuclei (AGN) Cosmic Strings (CS)
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AGN HEAN Mechanisms of Production [
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AGN HEAN Mechanisms of Production [
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AGN/HEAN Analysis

WFIRST+LSST ~10 million AGN = lceCube,KM3NeT, Baikal-GVD ~3x

~10% Increase Collection Rate + 2X Angular Precision
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AGN/HEAN Cross Correlation

Temporal Spatial
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AGN/HEAN Measurement Forecast -
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What are CS?
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- CS HEAN Mechanisms of Production -
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- CS HEAN Phenomenology

Direct Emission Indirect Emission

V

W)

~SO0000000

AVAVAYAVAVAY VAV
VAV/ 'u'fr\\f \u’ VAVAVA

ABCoupling Scalar Coupling

=
W

JOHNS HOPKINS
UNIVERSITY




Pokaz slajdéw programu PowerPaoint - [Perimeter2021]

CS HEAN Analysis
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CS HEAN Analysis
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Spectrum Comparisons Theoretically, how many HEAN come from CS?

— What are the distinct spectral features?
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CS HEAN Spectra
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Future Directions

1) AGN as a Cosmological Tool
2) Further Characterizing HEAN

=
W

JOHNS HOPKINS
UNIVERSITY




