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Predicting Multi-TeV Emission in Pulsars:
Insights from Fermi-LAT 3™ Pulsar Catalog

Phase-Resolved Spectral Analysis

Figure 1: SED and modeling of the GeV and TeV

* Two pulsars detected at multi-TeV energies: Vela' and J1509-5850. emission of the Vela pulsar. Figure 3 from 1 * Inverse Compton emission of Vela-like pulsars is mainly
* Emissionis interpreted as inverse Compton scattering of the I Vela Pulsar (P2) “ HESS. Mono constrained by the underlying electron population which can be
electrons that produce the GeV emission seen with Fermi-LAT. o | | 4 Fermi-LAT derived from Fermi-LAT data.
* Target photon fields span from near-infrared (NIR) through - * Pulsed signals at very-high energies remain below the sensitivity
optical (O) to far-ultraviolet (FUV) wavelengths. L feesesoen,, _ of current IACTs, but next-generation observatories (CTAO,
* Only a handful of pulsars detected in the optical band, owing to ” o | | Crab Pulsyr (P2) +H5++ SWGO) will offer a promising reach.
their faintness at these wavelengths. g * Our objective is is to produce a list of likely strong multi-TeV
* For Vela, extrapolating its X-ray spectrum? into the optical 5 107" CRIC candidates for future detections
matches the measured flux remarkably well. % o
* Although J.1509—.5850 has no.cc?nflrmed. optical co.u.nterpart, 10 5 'C'TSH:I;““ Analysis Workflow:
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Figure 2: Selection of pulsars versus 3PC Figure 3: Phasogram with best-fit model, On and Off phase range
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3.2 Synchrotron and Curvature radiation
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o oFF Potentially TeV-bright pulsars
o . J1747-2958 P1(P3) 4.75 1.554+0.04 [65.2 - 70.0]F  [169 - 289] 13.1 3
e 107°F o0z 04 04081 J1952+3252 Py(P;) 3.00 1.63+0.05 [36.2-39.2]t [161-318] 129 [4
-~ J1509-5850 P 3.37 1.904+0.12 [0.93 -1.04 [19.6 - 108] 199 [6
i J1016-5857 Py(Py) 3.16 1.72+0.11 [1.81-2.11 [10.9 - 49.6] 155  [§]
o 1g-12L J1709-4429 P 2.60 1.67+0.20 [2.17-2.93 5.22 - 80.8] 17.2  [5]
A/ J1809-2332 P,(P;) 1.70 2.00+0.54 [0.61-0.89] [1.48-3740] 11.3 |[2
= J1718-3825 P 3.48 1.47+0.21 [2.61 - 3.93 1.4 - 22.9] 13.6  [9]
% . _I_ il J1028-5819  Po(P;) 1.42 1.70+£0.20 ;0.38 - 0.50; [1.12 - 17.6] 6.5 1
%, 10 - —— Synchrotron .___,.-ﬂ':}’: AL J1459-6053 P 1.44 2.10+1.00 [0.23-0.38] [0.04 - 99200] 18 7]
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{7 Synchrotron - IC Boosied | Sl AN “1"‘.: J1826-1256 P,(P.) 1.2 1.3+0.2 33 - 52] 0.06 - 0.8] 19.7 [13
10-MF — —. curvature - IC #ﬁ-.:-' S \ \: J1048-5832 Po(P;) 29 1.464+0.34 [0.25-0.48] [0.06 - 5.45] 184  [11]
- —-- Curvature -- as; 2 ) ' ","-_. J0007+4+7303 P 1.4 1.3+£0.18 [0.11-0.17] [0.021-0.22] 249 [10
| [ Curvature - IC @sg ' e | \ ik J1420-6048 P 5.6 0.7+ 0.4 4.1 - 13] [0.003-04] 178 [12
M| I"f‘ FE'""““—""*T'I:W':E‘ | \ | 1} . J1838-0537 P 2.11  0.8%+0.2 [0.29 - 0.54] [0.001 - 0.01] 21.5 [14]
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Table 1: Non exhaustive list of good candidate pulsars for multi-TeV emission.
Associated index and luminosity in X-ray and extrapolated optical luminosity.

Figure 6: SED and modeling of Fermi-LAT data + inverse Compton prediction
1 High X-ray luminosity — Improbably high Optical luminosity
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