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22 h CrabNebula

Nevents

Neve nts

5000 — Time =22.02 h
B Preliminary N,, = 14013;N_ =8396.0 = 52.9
ES Ney = 5617.0
4000 - ! Significance (Nex/ \fo_ff) =61.300
B * : Significance (Li&Ma) = 47.23c
3000 o “'+ Sensitivity = 5.41= 0.13 % Crab
: f-’__’_ Gamma Rate = 4.25 +- 0.10 / min
B : RS Y Bkg Rate = 6.36 +- 0.04 / min
2000 [— BE= o apgt IS N
i E < 100 GeV N
1000 Sensitivity: 5.4 % C.U.
- (Before IUpgrade ~I1 0 %)
% 0.05 0.1 0.15 0.2
62 [ deg” ]
2400 —
- Time =22.02 h
2200 = Preliminary Ny, = 4757;N_=98.7 + 5.7
2000 E_ N,, = 4658.3
1800 Significance (N_/ \off) = 468.97c
1600 — Significance (Li&Ma) = 105.38c
1400 ;— Sensitivity = 0.71 = 0.02 % Crab
1200 :— Gamma Rate = 3.53 +- 0.05 / min
1000 :_; Bkg Rate = 0.075 +- 0.004 / min
800 E4 E> 250 GeV
600 £ Sensitivity: 0.7 % C.U.
400 (Before Upgrade ~0.8 %)
200 e
“

|

==

Differential sensitivity [%C.U.]

Angular resolution [degree]

=B Y IO L—R

slolliaz0EZ2 1@Oct. - 2013 Jan, Zd < 30°

T T T I T T T T T T
—F&— Crab 2010
o | _
B —e— Crab Oct2012-Jan2013 7]
- 3 _
i Preliminary -
.
n é ; |
$ i |
1 1 1 1 | 1 | 1 1 1 |
3
10° Energy [Ge\}]0
B 1 l 1
VI | il i S TR R SRR (m| 2D Gauss, Crab 2010
- ¢
B ¢| ° 2D Gauss, Crab Oct12-Jan13
0.08 e
n ¢ u} _
= . —

0.04

0.02

3

10
Energy [GeV]



ROSAT 0.7-2.5 keV
Koo+ 2002

O WHITC: d ~ 5.5 kpe, medium age (30 kyr)

supernova remnant (SNR)

< Possible pulsar wind nebula associated

to W51C
< WH1C interacts with W51B

< Discovered by Fermi (~GeV)
LaElE S S 440 (1 TeV)

W51

Fermi-LAT 2-10 GeV H.E.S.S. >1 7 TeM
Uchiyama+ 2011 Fiasson+ ICRC2009

¥ o oA

Star forming regions /
molecular clouds

\

-
Hot X-ray gas /

interior of the
supernova remnant, -,
W51C

L]
- ~§

Radio shell
of W51C

\

Pulsar Wind Nebula?!
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W51

<& Data taken in 2010 & 201 1
<& B3 h effective time
<& 11.60 detection (>150 GeV)

<& Extension:
0.12°£0.02°sys=0.02 stat

events

Nen = 11158; N_= 97755+ 60.4
| N,, = 1382.5
S00 Y | Significance (Li&Ma) = 11.5%
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W51
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E[GeV] cloud  PWN  cloud/all[%] PWNI/all [%)]

> 300 20030 132+£25 30=L5 19 +4
> 500 116 £17 79=x17 32+L6 22+ 5
> 1000 48+10 27410 43+£12 24 +10

& Top: 300 GeV - 1 TeV
<& Bottom: > 1 TeV
<& Underlying structures?
<& Two independent
resolved sources
cannot be statistically
established
< No energy dependent
¢ Cloud: 1.2 76 & 8
(> 300 GeV)
<& PWN:O T 96 EEER
(> 300 GeV)



W51

< Best fit results:

> S = 1.5 9 [ | | | | | | ‘ | | '@ ' l 'P|gn dlep?;ar): ----I.---.l .
- - : : nverse om ....................
> L =10 GeV 10 : | Bremsstrahlung ----- j
> As=1.2 Synchr(gron ---------- -
: _ um
» n=10cm™3 1010 L
» B=153uG . ._
> K./K,=1/80 =
50 A1 | i %
» W, =5.8 x10°" erg w, 10 ¥
o f A
) | g H
: = : :
< Possible 20 % L o100 \
contribution from PWN, | 1
I S A3 |/ H
within the statistical 1071
and systematic errors /
of MAGIC observation 107 10°

E/eV
< No one-zone Leptonic model matching the data is found.

Agreement with Abdo+ 2009
<& Simple one-zone hadronic model explains the data



oo J185 77020

O Discovered by H.E.S.S.
(Aharonian+ 2008)
O Spectral slope -2.4 (>500

GeV)

O ~0.1° extension

O Possible pulsar wind nebula
PSR J1856+02245 (Hessels+
2008)
O Distance ~9 kpc
O E=4.6x1036 erg/s

O Fermi-LAT (Rousseau+ 2012):

O Spectral slope -1.5 (< 100
GeV)
O Point like (>10 GeV)

Declination (J2000)

HESS J1857+026, HESS J1858+020
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oo J185 77020

HESS J1857+026
PSR J1856+0245
Fermi-LAT J1857+027
MAGIC, fitted position
HESS J1858+020

DIE}C [deq]
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O Observed in 2010
O ~30 h effective time
® -~ 120 detection
@ 2 sources above 1 TeV
O MAGIC J1857.2+0263:
O 0.21° extension
O 45 % flux contribution
O Counterparts: HESS J1857+026,
PSR J1856+0245, Fermi-LAT
O MAGIC J1857.6+0297:
O 0.14° extension
O 20 % flux contribution

O No counterpart
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oo J185 77020

13COWJ = 1—0) line emission lntegrated mtenS|ty

51.32 - 53.02 km/s 53.87 - 55.15 km/s 56.64 - 59.61 km/s
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O Nature of the VHE emission of MAGIC J1857.6+0297 remains a mystery

O MAGIC J1857.6+0297 lies in the vicinity of HIl region

O Compact HIll region U36.40+0.02 with Visr = 53.3 km/s (3.3 kpc) which may
be associated with the molecular cloud G036.59-00.06
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@ Discovered by HEE.S.S. & MAGIC in 2005

S TOD3T 1S

B Uncertain redshift z >0.4 (Danforth+ 2010), z <0.66 (Prandini+ 2010)
B Have been observed by MAGIC since 2005, showing modest flux variation

B Stable flux seen during 4 years by Fermi-LAT

PG1553
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Neve nts
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+

Time=17.36 h
N,, = 9584, NOff =4961.3 + 40.7

N,, = 4622.7
Significance (Li&Ma) = 48.720

o

B February-March 2012 high flux
state was observed by MAGIC
(ATel #3977)

B April 2012 MAGIC detected flare
(ATel #4069)

B Most extensive multiwavelength

campaign
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S TOD3T 1S

B Power-law fit to observed
energy spectrum in flare gives
low probability x4/d.o.f. =
36.2/8

B Observed spectrum

compatible with logparabola
dF E

oL ' —a—b-logmb%e—v
fo- Googey

dE

il 5 | =03x10:'° cm=s ' TeV!
8= 0.7/x0.]
= 1.4+0.3
B EBl-corrected spectra (with
Dominguez+ 201 1): reproduced

by power-law assuming z = 0.4
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o Observed spectrum

— Power-law with cut-off fit

®m Deabsorbed spectrum, Dominguez @z=0.4

EBL models spread

—— 2008 observed spectrum
|

Preliminary
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S TOD3T 1S

B SED modeling assuming z = 0.4

B One-zone SSC model, e- broken power-law distribution

B Size of emission region is one order of magnitude higher than in the
previous observations in order to keep the Doppler factor not too high

'9 i | | L | [ | | | | | | I_tlhlS Iorlk | | L | L ]
ymin 1. [ PGS . Alekgio ot ol 201, mesdmun
- z=0.4 N Aleksic et al. 2012, medium
ybreak 4.3 . 104 101 N ’
ymax 1.95 . 10° ! ]
ni 1.6 ;? o -
n2 3.8 5 :
B [G] 0.027 S, i ]
K [cm3] 9.1 =12
R [em] 10Y7 2
O 40 13-
Lp [ergs']| 3.4.104° I . ]
Le [erg s1]| 4.1.10% i  ; Preliminary ¢4
B 1 14| | ‘1.1 Lol b Eifif’ I A N 1- ]
LB [ergs?|| 5.8.10% 10 12 14 16 18 20 22 24 26 28
log v [HZz]
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IC 310

Serendipitously detected by Fermi-LAT (Neronov+
2010) above 30 GeV and by MAGIC (Aleksi¢+ 2010)
above 260 GeV

- Hard spectrum in VHE: ' = 2.0

- Daily-scale VHE flux variability

IC 310 has been classified as a head-tail galaxy (e.g.
Ryle & Windram 1968) which is found only in clusters
of galaxies

- Jet direction Is determined by the galaxy’s motion
through the intra-cluster medium (ICM)

- “head”: bow shock due to the impact of the jet on
the ICM

- “tail”: redirected extended jet

However, VLBA images show a blazar-like parsec
scale structure (Kadler+ 2012)
- There is no indication of an interaction with I(CM

- The source belongs to a transitional population
between BL Lac and FR | radio galaxy (Rector+ 1999,
Kadler+2012)

SIGNIFICANCES

N
o

VLA Radio Contours

DEC [deg] .

41.5 NGC 1275 +

41

VLA Radio 1.49 GHz

3.45 3.4 3.35 3.3 3.25
RA [hr]

® yi5A 2011/05/16-30

NVSS 1993/12/15 17



Nevents

IC 310

VHE flare in Nov 2012

O 2850 in 3.5 h (>250 GeV) at beginning of MWL campaign (Cortina et al.
Atel #4583)

O 56 % C.U. >250 GeV): 2.5 % C.U. for the mean flux in 2009/2010, 12.5
% C.U. for the high state in 2009/2010 (Aleksi¢+ 201 3)

O Spectrum shape stayed the same in spite of the large flux variability

— —@— November 2012 flare
N _ - —J— High state 2009/2010
250 Z_ Prellmmary I Time =3.51h 1010 Preliminary —— ;«I:}k;r: ::)0:;::10
% Nop =315, N ;= 4.9+ 1.2 ) - Crab nebula, MAGIC ApJ 674
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RIS S0 p + b ot
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Multiwavelength Light Curve  § g™ December 2052, January 201. | February 201
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FSRQS

Flat Spectrum Radio Quasars: Only 3 sources seen by IACTs

3C 279 (z = 0.536)
® Great impact discovery by MAGIC in

2000

® Detected again during historical
optical flare in 2007

® No signal in 20 h monitoring in 201 1

® 100 in June 2011 results in no

detection
— T Stecker et al., 20086, (fast evolution) r —
% max-EBL (this work)
o Primack et al., 2005
E 102 Cosmic Microwave Background
% I CEEEEEED Mazin & Raue, upper limit 2007
; HESS upper limit, 2006

I llllllll

10

.<\|\IITI|‘
& < ]

1

| llllllll | llm

-
(=]
iy
= F
o
e
Qo
-
Q

A (um)

PKS 1222+216 (z = 0.432)

® Discovered by MAGIC in 2010 during GeV
flare observed by Fermi-LAT

® Fastest time scale variability (~10 min)

among FSRQs
® Challenges canonical emission models
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X
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FSRQS

PKS 1510-089 (z = 0.361)
@® Discovered by H.E.S.S. in 2009 (Abramowski+ 2013)

® MAGIC observations triggered by HE gamma-ray flare (AGILE and Fermi) in 2012
® MAGIC observed for 28 nights between February and April

® 60 detection with 21 hour good quality data

® MAGIC & LAT spectra connect smoothly
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FSRQS
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PKS 1510-089 2012 MWL

® VHE flux shows no significant
variation: apparent discrepancy with
the other FSRQs

® HE gamma-ray flares seem to be
accompanied by the simultaneous
flares in 37 GHz radio

® Gamma-ray flare also coincident with
the ejection of new radio component

® Suggested that the gamma-ray and
millimeter flaring activities are co-
spatial

® VLBA core: 210 pc away from the
central engine (e.g. Jorstad+ 2012)
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NEWEST DISCOVERIES

MS 1221.8+2452

BBl atz=0218

%k Weak Fermi source but very hard spectrum above 10 GeV ([T = 1.26)
2%k Discovered in April 30th and May 1st 2013 (ATel #5038)

B @ in 3./ hour

*k 4 % C.U. >200 GeV)

%k For EBL and IGMF studies

MS1221 |
2 450 =
s — Time = 3.68 h
Z 400 — o Noo =707;N_ =556.3 +13.6
% Preliminary N, = 151.7
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NEWEST DISCOVERIES

H1722+119
%k TeV candidate BL Lac in Costamante & Ghisellini (2002)
%k Uncertain redshift, lower limit of 0.17
Past MAGIC observations in 2004-2009: U.L. 4 % C.U. above 140 GeV
n May 2013 the Tuorla blazar monitoring program reported the highest optical

kK
3k
f

ux ever observed since 2005

%k >5 o0 detection in 10 hour (ATel #5080)
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SUMMARY & OUTLOOK
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