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1: Proton Spectrum of DAMPE
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model compared with the PL model. The fit of the SBPL model gives
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1: Spectrum and Isotropy
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1: Electron and Positron Spectra

A i
- 100 3
e 3
- ]
E ]
o J
]
T 10 .
= 3
o i
" ]
il
=] 1 B
= 3 E
20 3
® a3k 3
£ - 1 1 | 1 1 R
0.1 1 10 102 P 1t 1°
Energy [GeV]
—250
>
[]
o
[
@ 200
n
o
—150
™
I}
‘v
=y
=)
100
_ - . ISS o S?teﬂ\tes
'% t AMS-02 2018 |55, 400 km
< 700 ? CALET 2017 |ss, 400 km 1l
K DAMPE 2017 sgat 500 km ‘ ‘
= 600 — ki =]
k. FERMILE 2017 i
€ I FERMI-HE 2017 | I3
= 500 HESS. 2017 e i e |
3 vt L LR
: ATIC 2008 o *Hh{, \‘ || |
E _,/"'"‘""'"‘v i "‘TW‘- J 1] ‘
300 £ [ =
200 o
E Recent Measurements I } =
f
100 combined (e* +e’) Flux
0amel® L i sanl PP | "
1 10 100 1000 10000

Energy [GeV]

Electron — ff-‘"\l_-tx I
_;. 1) £ Positron I—-—|: = EI_
o
a
E 10 |
3 1t
0.1
= 3r
8 ofF
b=
Fil =3 F .
L I I I 1
01 1 10 100 1000
Enargy [G=V]
L' "[PRL. 113, 121102 (2014)) > s00 Gev/70d Gev ™~ T ]
[~ Prelim. Data - 700 GeV n
B i 4
i, d l =
B 16,500,000} | .
[7 electrons {I ] ]
i ' f 3
B 5 !
N i B
L o i'H" A
i . " 1,080,000 tipt 2|
- o positrons -
[ K The spectra of e- and e+ are different. 2]
" ' 2]
B Energy [GeV] -
(v 3.1 el TN | e
1 10 100 1000

0.2r T T T Pkl
il
= ;
= L
i I '\ 1
g OLf T
g [
& [
E L
g 0 f f } f
= 3r " o E
g 0 ._""“'""'"';"n""-'“"”-'-“\."jiilﬁ'l""ﬁil-':ﬁ':l’rf‘.'.'!'."'u""l'"'.'“'""'"""""""""""
¥ s E
o -6 1 1 1 1
0.1 1 10 100 1000 10000
Energy [GeV]
0.3 - ® AMS-02 ‘ AMS-02
it o PAMELA 6 et o=
] AT | (10.9x108e*, e events)
0.25F o TS93
L CAPRICE
i AMS-01
O 2 - HEAT

$“+++§+~

10

2

10
Energy (GeV)



Dec, [deq]

N (GeV' em™)

109

10-‘1?
1D"18
10710

1: Geminga TeV Halo
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2: Injection and Propagation

Implications on cosmic ray injection and propagation parameters from Voyager/ACE/AMS-02
nucleus data
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2: Star Burst Galaxies
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2: Injection of Cosmic Rays
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3: VER J2227+608:A Hadronic
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3: HESS J1702-420

55kyr

2FHL J1703.4-4145 _

L 4 PSR J17Q2-4128 e
I :
10 A 004 ]
- ) - 7 10! j *_ :.r
ol o J. l "‘-HH_
= 003 o e
E
002 =11 - F
=
2 w2 S
001 -:.. /’f
= p, _
: % 3 O - T T T T T T T T T T T T
o | g B=10pG
10— [
i .01 -
001 =L -
- HES.S
. 8 B=1uG P; [ TE
£ < LE
= Suzaku
ZF B=0.1pG E
5 FETTT TR T T BN R TTE T M RTE 7| SN RTIR | M SNR T | MEERTTT | MAERTHTT | MR TTTT| BN ETTTT | M S RTETT| MEERTT T | BTSN TR | AR TTIT| MW R TTI |
=] 1 10 100 1000 10¢ 10 105 107 1058 10 10% 10" 109 10 10+

Photon Energy (eV)

PSRJ1702—4128, with an estimated age of ~355 kyr (Kramer
et al. 2003), is located on the outskirts of the TeV source near the
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Conclusions

The Injection spectrum of GeV CR 1s
consistent with a power-law with an index of
2.4.

The TeV spectral bump 1s likely caused by a
nearby source, €.g. Geminga, which may also
contribute to the electron and position excess.

There 1s evidence that some of the extended
TeV sources may have a hadronic origin and
therefore are PeVtrons. Observations 1n the
PeV range will be able to distinguish different
models.
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2: Gamma-Ray from Molecular
Clouds
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3: Vela TeV Halo
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4: Vela TeV Halo s
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On the Gamma-Ray Nebula of Vela Pulsar. 1. Very Slow Diffusion of Energetic Electrons
within the TeV Nebula
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4: Slow Diffusion vs Confinement

Halo vs PWN
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Evolution of High-energy Particle Distribution in Supernova Remnants
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Table 1
The Sample of SNRs and Related Physical Information

SNE Name Other Name Radius Distance Age Density Shock Speed References for Related
(pc) (Kpc) (kyr) {cm™) (kms™") Radio X-Ray GeV TeV Physical Information
GO06.4—00. 1 W28 ~13 ~2.0 40(33-150) ~100 6080 v v v 14
GOOB.7—00.1 W3n ~26 ~4.0) 25(15-28) ~ 100 530-750 v v 56
GO31L.9-4+00.0 3C 391 ~7 -~ ~4 ~300 620-730 v v 7-10
GO33.64+00.1 Kes 79 ~9.6 ~44-6.7 ~3(1-5) 400 + 5 v v 11-13
GO34.7-00.4 Wda4 ~12.5 ~20 ~200 100150 v v 14-16
G043.3-00.2 W49B ~5 ~5.7(5-6) ~ 700 ~400 v v v 17,18
G049.2-00.7 W5I1C ~18 . ~30 ~10 ~100 v T v v 19-22
GO73.94+00.9 ~16/52 0/13 ~11-12 ~10 ~200-300 v T v 23, 24
GO74.0-08.5 Cygnus loop ~16 ~0.54 ~14 ~5.0 240-330 v v 25-28
GO78.24+02.1 v Cygni ~17 =210 ~B.25(6.8-10) ~2.5(0.1-20) T00-1100 v T v V 29, 30
GORD.0-4+04.7 HB21 ~26 ~1.7 ~40(36 or 45) ~15 ~125 v T v 31-35
G109.1-1.00 CTBI109 ~16 ~3.1 ~9.0(9.0-9.2) ~1.1 ~230+£5 v T v 36, 37
GI120.14+01.4 Tycho ~33 ~3.0 ~.44 ~10/0.3 46004800 v v v v 38 39
G132.74+01.3 HB3 ~26.4 ~22 ~30.0 ~2.0 03-377 v v 40-42
G150.3+04.5 ~9.4 ~0.40 ~1.5(0.5-5) ~1.0 <2500 v T v 43
G160.94+02.6 HB9 ~15 ~.8 5.3(4-T) ~1.1 ~T740 v T V 44, 45
G166.0-4+04.3 ~26 ~4.5 240 ~0.01 ~680 v v 46, 47
GI80.0-01.7 S147 ~38 ~1.3 30(20-100) ~250(100-500) ~500 v v 48, 49
GI189.14+03.0 IC 443 ~11 ~1.5 ~30 ~ 140 60-100 v v V 50-52
G205.5+0.50 Monoceros ~63.36 ~198 ~30 ~3.6 ~50 ¥ Iy 53-55
G260.4-03.4 Puppis A ~15 4.45(3.75-5.20) ~4.0 T00-2500 v v T 56-59
G266.2—01.2 RX JOB52-4622 ~13 27(1.7-43) ~3.8 ~3000 v v v v a0, 61
G296.5+10.0 ~2 ~10.0 ~13.0 < 1000 v v 62, 63
GI04.6-4H00.1 Kes 17 ~10 42(2-52) ~10 150200 v T v 64, 65
G315.4-02.3 RCW &6 ~15 ~1.8 ~0.1-2.0 T00-2000 v v v v 6668
G3263-01.8 MSH 15-56 ~22.2 ~4.1 ~10.0(10-16.5) ~0.1/1.0 S00-860 v v 67, 69, 70
G327.6+14.6 SN 1006 ~9.0 ~22 ~1.0 ~0.085 3200-5800 v v v V< 71,
G332.4-00.4 RCW 103 ~5 ~33 ~2.0 ~10 ~1100 v v 73
G337.0-00.1 CTB 33 ~2.55 ~1L0 ~5.0 ~60 <200 v v 76
G347.3-00.5 RX 1713.7-3946 ~10 ~1.0 ~1.6 ~A1.01 ~5000 v v v v 78
G348.5400.1 CTB 37A ~10 ~79 ~30 ~ 100 75-100 v T v v 82
G348.7+00.3 CTB 37B ~20 ~13.2 ~5 ~10/0.5 ~800 v T v v 85
G349.74+00.2 ~33 ~115 ~2.8 ~35.0 TOO-900 < T s s &9
G353.6-00.7 Hess J1731-347 ~14.0 ~32 ~2-6 ~0.01 ~2100 s s s N 93,
G359.1-00.5 Hess J1745-303 ~16.0 ~d.6 ~T70 ~ 100 ~300 s T s N 95
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(Continued)
[ W n % 7 =
log 10—~ 2 Wa 1
o BN Gev W cm—? s N |U§J\J-—M log ||’—C logio— “I' N . X
Source Name ¥ GeV erg 4 — =
w28 0182411 3000 100 _ . GeV o i - o > IND'
RCW 103° NA L4408 50.042558 041 10 — =016
w3n 1.63:3% 206 736 100
— CTB 33 3.46 =4.66 1507008 0.17 600 LR T
3C391 1155014 1.86 >3.81 23140% 49.03508 619 300 5
= 713.7-3946" +0.03 300004 = 20+0.004 ; 45 _ oo
— — oo T Ry 5 o RX J1713.7-3946 310508 4897000 5.57 1.29:000 6.0 0.0 35 =183
— 123 187704 sl avanshl 1480 0 CTB 37A 1.4710% 0367015 1.0 >5.96 24018 607 100 3:: = 146
W49B 147398 155 370513 240138 494300 235 700 2 =100 CTB 37B 1.49701! 2402531 0.81 >5.34 2843013 50.51200 1.04 x 105 10 'I_" = G
WSIC 15624 1.64 49.8334] 708 100 CTB 37B 3062443 247 >5.32 197268 SLeOZRg; 283 03 =100
siIc® ki 57 >5.78 79941 2 : - > " " m
Wl 16450 i P8 A9 1%0 t 1 G349.7402 2.06+013 270 ~5.00 200502 5000508 130 35
739409° 75012 - 70 934700 103
G73.9+409 0782019 NA Ep.an 0.9625% 1574388 493410 9 10 T, T o YT pr 5
Cygnus Loop® NA Ep.out Lost3 g 1463083 487248 197 5.0 -
Hess 11745-303 2.03 >5.37 1.6655% 495308 167 100
¥ Cygni 3 263 =497 50.25 615 25
HB21I* NA L7100 49.42:081 564 15
CTB109 266703 328 482 49 844012 19.6 1.1 T T T T T T T T T T T T T T
L
Tycho =504 49017 235 03 i I:I':
Tycho 493 4878007 922 10.0 .r !
L -
HB3® NA B 6.4 20 i IE
107 GigE0+4,3T # 1
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g g [
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o E
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= L
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P 011 00 0.0 I-:n 1 E r Y :x:
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- L
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RX J0852-4622 REwHH 4385088 =515 1.0458¢ 4970108 2.6 0.01 'I‘I =119 3
L
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¢ 10 r
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Global constraints on diffusive particle acceleration by strong
non-relativistic shocks

Yiran Zhang'* and Siming Liu'**
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Electron acceleration in middle age shell-type «-ray supernova remnants
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Origin of cosmic ray electrons and positrons
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Consider different: N

1 Pr0ﬁenitor mass

2 )Stellar wind and proper motion

3)Magnetic field(direction and
strength) F N

Stellar wind Supernova Supernova
density and remnant remnant




1450yr 1850yr 3050yr

Radio
morphology
form simulation

Radio
morphology
fromm observatio

5160 140 8320 7 74 112" BN 7 i K] 3 et BH A R
Galactic Longitude Galactc Longdude Galagtic Lengitude



N T i 7 2

S b‘:h ﬁﬁ‘

7& L =<
ELRT 92455 109 58 i )
7|1 2 (3 |4 5 |6 7 8 (9 (10 (11 (12
2018 i
2019 |A1b Alc A2a A2b -
2020 A2c, A2d A3a
2021 A3b




® = IRAAF EE IR

IEIARR
BT | FHEN A
HHEUR I
i EST
2019 2 2+2 1+1 1
2020 2 2 2 0
2021 2 2 1 1
2022 2 2 2 0
2023 2 2 1 1
{5 10 10 7 3
&

M —KERS IR, HA RS, HpENE
4R, EFREBAK:



20194 % K 85

1. Zeng, Houdun; Xin, Yuliang; Liu, Siming; Evolution of high-energy particle
distribution in supernova remnants. ApJ, 874, 50 (2019)

2.7Zhang, Xiao; Liu, Siming; Is Supernova Remnant Cassiopia A a PeVtron? Apl,
874, 98 (2019)

3.Shi, Zhaogong; Liu, Siming; Origin of cosmic ray electrons and positrons.
MNRAS, 485, 3869 (2019)

4.Bao, Yiwei; Liu, Siming; Chen, Yang; On the gamma-ray nebula of Vela pulsar-I.
constraining diffusion coefficient within the TeV nebula. ApJ, 877, 54 (2019)

5.7Zhang, Xiao; Liu, Siming; Electron acceleration in middle age shell-type gamma-
ray supernova remnants. AplJ, 876, 24 (2019)

6.Zhang, Yiran; Liu, Siming; Global constraints on diffusive particle acceleration by
strong non-relativistic shocks. MNRAS,482,5268 (2019)




JL‘J\/FI

B 52 F W &AL R ez B AL, K
A AT R LHAASO 89 5 47 £ 4%
&R gE R, URRGTE
TR Ao IR A By AT R WL 45 R, R E
WA LT ZIRAFIET H—F
A9 A 30 TAE



Neutrinos from blazar TXS
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DEC--STG

Fermi 9 years of data — unbinned
likelihood analysis (0.2—100 GeV)

TABLE I.  Unbinned likelihood analysis results for energy band 200 MeV-300 GeV.

Photon flux Energy flux
#° Spatial model (x10™ phem™2s7!) (x107" ergem™s7!)  Power-law index TS
ns  Disk 3.14£0.54 2524059 2.65+0.25 38.9
Core 3.08 £0.52 2.50£0.59 264 £0.25 40.1
0 Radio 2744048 2114043 2704+ 0.24 429
X-ray 2394044 1.70 £ 0.35 2814028 37.2
25 Point Source A (Deenter) 1.94 £0.42 1.12+043 324094 234
Point Source B (pl) 1.92£043 1.4540.26 273£0.19 413
" Diskpl 245 £0.65 178+ 0,81 2784053 53.4
I, 0.67 £0.35 0.82+0.31 230+0.26
Core + pl 2434063 1.82+0.76 2.73+046 543
F 0.65+0.35 0.80+0.30 2304027
,.  Radio+pl 2254055 1.66 +£0.49 276 1+0.36 56.5
0.53£0.30 0.75£0.30 2224027
o3 1961 1049 1938 1026 X—ray + pl 1.79 £ 0.53 1.23+0.44 2.81+0.28 529
0.72£0.37 0.85£0.29 2334027
Peenter T P1 1.134+0.51 0.65+1.08 3.23£4.00 45.7
1.14 £0.42 1.08 +0.38 249+0.27

Xi et al. 2018, PRD, arXiv:1709.08319




Interpreting the correlation
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gamma—ray data Is
well consistent with
such a steepening

The steepening
suggests that CR
escape IS Important In
low—SFR galaxies

Zhang, Peng & Wang 2019
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