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e Single source analysis:
— Morphologies
— Spectra
e (Catalog studies
e Future experiments: CTA
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Gamma-ray
Space Teleicope

RX J1713 morphological analysis

! \..::ﬁWL con'ie"’i}t

e fermi-LAT analysis with 7.5
years of Pass 8 data

e A nice shell matching the TeV
morphology

e Breakin the spectrum of the
whole remnant at 17 GeV

e Difference between low

Spectral Energy Distribution

energy index in the two .
regionsat3.50 PREL'M;N_ALBY_ﬁ:
Condon B.+ @ Gamma 2016 ©
- / "}/ -4 4 RXJ_East
= 4 4 RXJ_West
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Gamma-ray

// Space Telescope

SNR G326.3-1.8
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SPECTRA
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SNRs with hadronic emission
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Space Telescope
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- — Young SNRs
o S T
* Approx. few thousands years old Ideal targets to test the
« Simple environments ., acceleration theory and look
* Small energy losses for ‘Pevatrons’

Leptonic scenario

RX J1713.7-3946 ~ RCW86
| RCW 86 (One-zone model) | Senchoton
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y-ray emission dominated by Inverse Compton
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4 Young SNRs
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Hadronic scenario

Cassiopeia A Tycho
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y-ray emission dominated by pion decay
Presence of accelerated protons
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s .+m; AN SNR in another galaxy: N132D in the LMC
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Gamma-ray

/’ Space Telescope
e Study of extended sourcesv
in the Galactic plane

e Detected 46 extended
sources:

Galactic Latitude

— 16 are new

ic Latitude (deg)

Galact

— 13 agree with previous
publications

— 17 have a different
morphology.

actic Latitude (deq)

— Only 4 known LAT extended- .

sources were not detected
since they don’t have
emission above 10 GeV

Ackermann, M. + 2017, ApJ, 843, 139

15/09/18

.Fermi Galactic Extended Source (FGES) Catalog £ ~ R

300 290 280 270 260 250 240 U 220 210 200 190 180
Galactic Longitu rk-ni cg)

Data:

 Pass 8,

6 Years,
 10GeV-2TeV

Sources modeled as flat disk

F. de Palma @ VHEPU 2018 13
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New extended sources in FGES: CTB109

S5, Cmi:
o S T
e First detection of gamma-ray extension (point source in
Castro+ 2012)

e Good agreement with x-ray/radio size
e Rules out giant molecular cloud west of remnant
e Good candidate for TeV observation

30
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k3 FGES J2302.0+5855 (This work)

CT8B 109 (Castro et al., 2012) 2.0
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,%ﬂefgy (Gt'-‘V)10 = Galactic Longitude (deg) Galactic Longitude (deg) 0
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Characterized 279 regions containing known radio SNRs:

102 candidates have significant GeV emission:

* 36 candidates classified through spatial association with radio
data:

17 extended: 4 new!
e 2 show spectral curvature
* 13 point-like hypothesis preferred: 10 new!
e 2 are flagged for IEMs systematics
* 4 identified as other sources (Crab, binary, and PWN/PSR)
* 14 marginally classified candidates

* For the 245 candidates that don’t have a significant GeV emission or that fail
classification, we report their ULs.

 All the detected sources were tested for effects related to the choice of IEMs.

Acero+ 2016 APJS
15/09/18 F. de Palma @ VHEPU 2018 15




<, ermi Radio-GeV Index

If radio and GeV emission arise from the same particle population(s), under simple

assumptions, the GeV and radio indices should be correlated:
45 . , : : ® Young SNRs: seem consistent

e Others, including interacting
T | SNRs: softer than expected

4.0}

= 79 decay or e*/~ brem.

~"Inverse Compton w cooling

+,®"inverse Compton w/o cooling

1-100 GeV Photqn Index l

Data now challenge model

assumptions!
o Underlying particle populations
may have different indices.

1.0 = A : ; o Emitting particle populations
' 0.0 0.2 0.4 0.6 0.8 1.0

Radio Spectral Index o

may not follow a power law:
breaks?
15/09/18 F.de Palma @ VHEPU 2018 o Multiple emission zones? 16
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«s.eormi  Constraining CRs from detections and ULs
o S T

Assuming that the whole gamma ray emission arises from the interaction of CR with
the ISM.

* SNRs abovetheesr = 1(Ecr = Esy = 10°! erg) — higher density than derived
from X-ray or assumed — interacting SNRs are in dense environment.
* Young SNRs €.p ~ 0.1 — IC processes may contribute to their measured luminosity.
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15/09/18 :Galacuc Longiice > F.de Palma @ VHEPU 2018 Interacting v Others 17




s, ermi
o S T
e Analysis in Fermi-LAT and Veritas data
of 13 sources that are more than 3°
away from known TeV sources.

2HWC catalog follow ups

e VERITAS found weak gamma-ray
emission in the region of PWN DA 495
coinciding with 2HWC J1953+294

e LAT detected a GeV counterpart of
SNR G54.1+0.3, a known TeV source

detected by both VERITAS and HAWC
associated to a PWN.

Park, N.+ ICRC 2017 Arxiv:1708.05744v1

For more on Fermi-LAT catalogs, see
J. Ballet talk Thursday

15/09/18 F. de Palma @ VHEPU 2018
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CHERENKOV TELESCOPE ARRAY



cherenkov telescope array

CRs acc.

o

Extreme
environments

E? x Flux Sensitivity (erg cm? s7)

The CTA Consortium, Science with the
Cherenkov Telescope Array, arxiv:1709.07997

15/09/18 F. de Palma @ VHEPU 2018

Cta CTA: Key Science Projects (KSP)

GPS PeVatrons

cta

cherenkov telescope array

See S. Funk talk Thursday
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Major sensitivity improvement & wider energy range
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cta

cherenkov telescope array

Cta Morphology studies for RXJ 1713

cherenkov telescope array

(a) C1A lepton-donunated case (Ap/Ae=0.01) (b) CTA hadron-dominated case (Ap/Ae=100) (c) CTA hadron (Ap/Ae=100) — lepton (Ap/Ae=0.01)
S s T e [T

— .

DEC (J2000) [degree] Ap/Ae = 0.01 DEC (J2000) [degree] Ap/Ae = 100 L DEC (J2000) [degree] gamma = 2.0
= gamma = 2.0 s gamma = 2.0 = o cutoff = 300 TeV |

cutoff = 300 TeV cutoff = 300 TeV
- 395 -
- 400 -
—
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| T R | I ] I |
0.00 3.75 7.50 11.25 15.00 0.00 275 5.50 825 1100 -5.0 25 0.0 25 5.0
Counts pixel™ Counts pixel™ Counts pixel™

Simulated morphologies for different emission mechanisms
with 50h of observation.

Acero +, ApJ 2017, 840, 74

15/09/18 F. de Palma @ VHEPU 2018 21
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s, ey Conclusions

Gamma-ray
/' S,’m«:f‘ Tz“lv.-‘“'.;'(rpf*

e Fermi has proved to be extremely successful
Supernova Remnants

e Pass 8 is allowing detailed studies of the morphology of extended
sources, better identifying emitting regions at different energies.

e Detailed spectral studies, with MW information, are increasingly
improving our knowledge of emission mechanisms.

e Relevant new results from catalogs.

e CTA observations of the Galactic plane will strongly improve our
understanding of the Galactic high energy emission.

e Spatial resolved spectroscopy will be possible given CTA high
spatial and spectra resolution.

15/09/18 22



