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Figure 3 from Observations of the Young
Supernova Remnant RX J1713.7-3946
with the Fermi Large Area Telescope

A. A. Abdo et al. 2011 ApJ 734 28
doi:10.1088/0004-637X/734/1/28

Hadronic vs Leptonic

Maximum energy far below the knee
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Figure 5. Energy spectrum of the diffuse gamma-ray emission measured by
ARGO-YBIJ in the Galactic region 65° < [ <85°,|b| < 5° (dots). The solid line
shows the flux according to the Fermi-DGE model. The short-dashed line
represents its extension following a power law with spectral index —=2.6. The
EGRET results (squares ) in the same region are also shown. The Milagro result
(triangle) for the Galactic region 65 < [ < 85°, |b| < 2° is also given. The
long-dashed line and its extension (short-dashed line) represent the flux in this
region according to the Fermi-DGE model. The spectral energy distribution of
gamma-ray emission measured by Fermi-LAT in the Galactic region
72° < | < 88", |b| < 15° is also reported (stars). The flux in the same region
expected from the Fermi-DGE model is shown as a dot-dashed line.
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Proton and helium absolute
fluxes measured by PAMELA
above 1 GeV per nucleon,
compared with a few of the
previous measurements (16—
24).
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Implications (1)

1. BOHEBARIMLIZHFNEAYLAH S ?
— FRERTZ iR

2. ;j?\ 75‘\2*E§E&% ? (Tommasseti & Danato ApJ 803 (2015) L15)
— Soft sources ( #{100GeVLL ) Old SNRs?

— Hard sources (32100GeVLEL_E) Young SNRs?
— Knee energy F TIME T HJRIE ?

3. THRCERENELS?

(Aloisio &Blasi JCAPO7 (2013) 001)
— EIRILX—TIE self-excited Alfven waves

— BIRILF—TIL external MHD turbulence




Implications (2)
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McKinney (2006) M.N. 368, 1561

r<10%r, r<10°r,
A: density A: density
B: Mag. Field B: Mag. Field



Komissarov, Barkov, Vlahakis & Konigl
(2007) M.N. 380, 51

[ ]

left:
I'p with B field

right:
I'with j field
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Hl < D E ZE 5818 (EM field dominated) M TETE
MEFA (BFEEFX.

FEXTERAI R EF  (Toma & FT 2012 Ap) 754, 148)
NEICEKDHEHALCIAD
— B{hEXE % EREEE
- REfTEZREEMBEB TIAFRIMZEIANEIS
M87® 1.3mm VLBlEﬁ,;ﬂ“ (Doeleman et al. 2012 Science 338, 335)
— 5 —10rs A X &7 iz
—- COEEOI /OOy BEWRINENIE Uz » U, ZRT

(Kino, FT et al. 2015 ApJ 803, 1)
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Povnting Power Limat (5%10°44 erg/s)

- Synchrotron Limit
T3 (@2306H)

B 6]

Minmmum Size Limat (ISCO size)
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Fic. 3.— The allowed region of v 5, and By, (the red cross
points enclosed by the black trapezoid). The colored contour lines
show the allowed log(U+ /Ug). The tags log(U+ /Ug) =-4, -4.4, -5,

and -5.4 are marked as reference values. The physical quantltles
and narametere adanted are T:. — B v 144 aroe—1l and » — 20



Blazar spectra (1)

E AR B IZ & Leptonic scenario Synchrotron+Compton CinBA TE 4
HUORBARIRILROBEFARIMLIE
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s OeB . (S.Inoue & FT 1996)
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Mrk 421 with Ext. Radio Photon
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Asano et al. (2013) Ap.J.

A specific multi-zone;

2-nd Fermi acc.

Injection history dependent



Kakuwa et al. MN (2015)
one-zone; 2-nd Fermi; diffusive escape

Table 1. Physical parameters used in the calculation shown in Figure 2.

I B Rg::-..- V _ {? ) _IJ:W q "a-.l'\ ik Yinj
umnit G 10"em 10 em® ][]L erg E 10~ Meml-9
Mrk 421 35 0081 3.5 1.9 1.6 0.16 1.85 4.7 10
Mrk 501 31 0014 28 a5 15 023 192 012 10
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Figure 2. Comparison between the model SEDs (solid curve) and the observational ones (blue circle). The left panel is for Mrk 421, and
the right panel is for Mrk 501, where the observational data are taken from Abdo et al. (2011b) and Abdo et al. {2011a), respectively.
Non-simultanecus archival data taken from NED are plotted with the gray squares below 10'% Hz, for reference.



Blazar spectra (2)

EFNEFENTLIWNIEZhEINERINEDHER
Hadronic componentld R X %H ?

— Photo-meson production + cascade
p+ty—pm+n’(n")

— Bethe-Heitler + electron/positron synchrotron
p+y—p+tet+e”

Cons: BREIFEA/NELY, BIEAKZEZLY,

Pros: BFFIELYEIRILTF—FETINERINDS,
IRILF—BEIBEFRIYRECTELLY,

Secondary electrons/positrons|dPrimary electronskl)

SIRILF—I2MooHyiarEInd

Secondary electron/positronlZ& 4 70O TET A2
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Petropoulou, and A.
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e synch + SSC
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e synch from px
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All proce'sses LA

Mastichiadis MNRAS 2015:447:36-48

Table 1. Input parameters for the base-
line models discussed in text.

Parameter Mode]l A Model B
B (G) 0.1 10
rp (cm) 3 x 1016 3 » 1017
5 30 15
Ve, min 1 3« 0P
Ve, max 3 x 109 3 x 10f
5 2.0 2.5
o 12107 2% 1072
¥pp. min 1 . |

Yp. max 1.2 % 107 6.3 = 10°
Sp 2.0 2.0
£y 10-3 1.2 % 1072

logv (Hz)

22 24 26 28

30
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