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Stereoscopic System

« Commissioning of Magic-ll ended in feb 2010
« Stereoscopic trigger (L3) operative

 Readout system and L3 trigger by INFN Pisa
— Deputy Upgrade Manager R. Paoletti
— AGN convener A. Stamerra
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Crab Nebula

MAGIC stereo (3h, 2 points below 100 GeV) overlaps with Fermi between 50-300
GeV (2 flux points below 100 GeV, statistical errors smaller)

II||

IILLLLLLL

ILLLLLLL

L LILLLLLL LILLLLLAL I II[I]III

I IiIIIIII LU

1Lrx%e

Fermi

CGRO COMPTEL
MAGIC |

MAGIC Stereo
MAGIC Stereo fit

MAGIC Stereo
systematic uncertainty range

¥ '}/f*ﬁw

PRELIMINARY

11 lIlIIII

1 IlIII]II 1 IIIIII!I | III1III| 1 IItIIIII

| IIIIII|

JIII|

1

10

10°

10° 10* 10° 10° 10’

Energy [MeV]

10°




Crab preliminary (larger statistics: 16h)
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Mrk 421

Mrk 421 spectrum, 3 hours of data on Jan 14t. Wobble, 6<30°

| Mrk 421 Spectrum MAGIC Stereo | Mrk 421 SED MAGIC Stereo
| January 14th 2010, 156min effective observation time | January 14th 2010, 156min effective observation time
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Mrk421 - 2009 campaign
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Mrk421 - 2009 campaign
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M87 — VeritastHESS+Magic
Science - July 24t 2009
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The acoretion of matter onto 3 massive bladk hole & believed to feed the relstivistc plama jets

found in many adive galactic nucled (AGN). Although some AGN accelerate partides to energies

exceading 10°* elackan wolts and are bright sowces of very-high-energy WHE) y-ray emission, itis
nat yet knawn where the VHE emission arlginates. Here we report an radio and WHE olservations of
the radio galaxy Messier 87, revealing a period of extremely strong WHE y-ray flares accompanied
ty 2 strong incresse of the radio fluz from its nucleus. These results imply that charged particles
are agcelerated to very high energies in the immediate vidmity of the black hole.

etive galsctic nucld (AGN) are exira-
gatectic oljects thought o he povensd
by masave bleck holes in thelr conters
They cam dhow strong emision from the core,
which is often dominsted by brosdimd com-
i sadistion rngng from sdio 1o s
amd by aubstatial flux varisbhdity on difforent
time scales. More fhan 20 AGN have bamn es-

*The full It of authom and aifltens u reertad atthe
end of i paper.

el ished s very-Iigheenergy (VHE) yray emit-
ters with mestured energjes shove 001 TV, the
Jets off must of these sourees sre believed o be
digmal with the lne of dghd @ wihina few de-
gt The atee of e VHE y 2y emisim sgon
cn generally be comstrained by the time scle of
he observal flux vanshility {f, 2), but i locstion
sening umbaew.

W stndied the inner siructone of the jet of the
gont rabio galary Messler 87 (MET) 2 known
VHE y-ray—emitiing AGH (2-5) with a (80 +

aeray, opltic, sl radio wiave bands (8 (Fig. 10
High-frequency radio very-long-tseline mter-
forometry (VLBI) observations with resalu-
tiem under & milli—me second (milli-nc sec)
afe darting o probe the colimstion region of
the jet (). With its prosdmity, bright and well-
resolved jot, and very musaive black hole, MET
provides: & umque horstry in which o stwdy
relstivistic jot physics in omnection with the
machaniinn of VHE y-ray emiisdon in A0
VLBl cheervation: of e MB7 mner jet
show 2 wellrssolved, edgs-brightemed smcune
exemding 1o within 0.5 milli—sre see (L4 peor
T0 ) af the core. Closer to the core, the jeof has
& wile opening mgle, suggeting et s & e
collimstion regon (Y. Crenerally, the ome o
be offset fom the sdusl locstion of the blsek
hale by s mbnown smomt (0], in which cse
it coukl mark the bocstion of 3 shock stmctune of
the region whene the jet becomes optically fhin
However, in the emse of MET, a weak struciuse
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Fig. L Ma7 at different photon frequencies and length scales, (&) Comparison of the different length
scales. (B) $0-cm radio emission measured with the VLA, The jet outflows temninate in a hato that has 2
dizmeter of -390 kpe (15). The radio emizsion in the central region i ssturated in his image. [Credit
F. M. Owen, ). A. Eilek, and M. E. Kassim (32), NRADWssodated Uniersities Incorporated™EF] iC)
Zoomed image of the plasma jet with an exension of 2 kpo (207, seen in differant frquendy bands:
12 (Chandra, top), optical [V band, middie), and radio (6 om, bottem). Individual knots in fhe jet and
the nuclews can be seen in all three fequende bands. The innermast knot HSTL & bocated at a
projected distance of 0.86 arc sec (60 pc, =10°%,} from the nudeus. [Crdit: x-ray, NASA/Chandra X-Ray
Oisenvatony Science (2 mter'Masadusetts Institute of Technologe/H. Marshall ef ol radio, F. Zhou,
F. Dwen (NRADH, ). Biretta (pace Telescope Sdance Institdel optical, NASNETSclUnivesity of Maryland
Balttimore CountyE. Perlman ef al )] (D) An avemged, and hence smoothed, radio image based on 23
images from the WLBA momilosing projed t 43 GHz. The color scale gives the logarithm of the flux density
in umits of 001 millijansky per beam. The indication of 2 coumterjet can be seen, emerging from the cos

ftoward the lower left side. mas, milli-arc seconds.

inthe cae of MBT) cam be schieved with rdio
observations (Fig. 1),

Wensed the HES S (9], MAGIC (24, and
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ing 50 mights hetwesn lnuary and May 208,
sconmulating over 95 howrs of data foomectsd
for the detector desd times) in the enemy smpe
between (L1 TeV and several 108 of TeV. Simul-
taneously, wie mxmitsd MET with the Very Long
Baseline Array (26) (VLEA) ot 43 GHz with a
resohdkm af (.21 = (L45 milliere sec (27), cm-
responding o show 30 60 R, During the first
half of 2008, thres x-my poding: were per-
formd with the Chendra sstellite (28, Our lght
curves are dhown i Fig. 2

W detotnd multiphe flres st VHE in Feb-
muary 2008 with denser sampling, Dllowing a2
trigger gend by MAGIC [-23 hous of the duta
prattrlishedd i (5. The shortdenm VHE varishil ity,
first ahserved in 2005 (3, & clasly confirmed
amd fhe oy resched the ighest kv olmoned
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VHE emission from IC310

IC310 (RA: 03 16 43.0 Dec: +41 19 29, J2000) | on (pisp combined) |
head-tail radiogalaxy in the Perseus cluster 300 Trme=885

ON=486, OFF=328.8
il bgd scale=0.90
° Sign.=6.97c

¥ rate=0.13 / min

Flux: 2.5-3 % Crab 250/ 38 o

200_-.‘ Ethr =170 GeV (peak)
20 hrs data taking 2N

Sigificativity 7 sigmas

150

4 045 05
theta’ [deg”2]

G amma-ray emission from IC 310
A - 3 anoes Sl o AGIC collaboration
) . (mariotti@pd. infh.it)

jects: Gamma Ray, =GeV, AGN

The MAGIC Collaboration reports the discovery of VHE (E »100 GeV) emission from the new
source MAGIC J0317+413. The source was in the field of view of the MAGIC telescopes between
October 2009 and February 2010. The emission position is consistent with the head-tail radio galaxy
IC310 (z=0.0189, FA: 03 16 43.0 Dec: +41 19 29, J2000) located in the outer region of the Perseus
cluster of galaxies (Abell 426). A gamma-ray signal with a significance corresponding to 6 standard
deviations was obtained from 20 hours taken in stereoscopic observation mode. An analysis of 38
hours of single telescope observations performed from 2008 to 2010 has confirmed the detection at
~6 sigma significance. Preliminary analysis indicates emission at the level of -2 3% of the Crab
Nebula flux above 300 GeV. The source was also recently detected in the FermiT. AT data (A.
Neronov, D. Semikoz, Te Vovk arXiv:1003 4615). The MAGIC Telescope system consists of two
17m diameter Imaging Atmospheric Cherenkov Telescopes observing gamma-rays at energies
above 50 GeV. Both telescopes are operating together in the stereoscopic mode since the end of
2009.



PKS1222+21 flare
June 18th

Flat Spectrum Radio Quasar
4C +21.35 (PKS 1222+21) z=0.432

Observation performed in stereoscopic mode
during low intensity moon light in 0.5 hours

On Site stereo analysis shows a clear signal

MAGIC detects a VHE flare from 4C +21.35 (PKS 1222+21)

ATel #2684; Mose Mariotti (INFN and Univ. of Padova) on behalf of the MAGIC

o 19 Jun 2010; 1:19 4

Password Certific i BT (mariotti@pd infi.it)

Subjects: Gamma Ray, =GeV, TeV, AGN, Quasars
Referred to by ATel #: 2686, 2687

The MAGIC collaboration reports the detection of a verv high gamma rav flare from the Flat
Spectrum Radio Quasar 4C +21.35 (PKS 1222+21, z=0.432, RA: 12h?4m54 4s DEC: +21d22m46s,
J2000) at energies above 100 GeV. The observation was performed in stereoscopic mode during low
intensitv moon light using the two 17m diameter imaging Cherenkov telescopes on La Palma, Canary
Islands, Spain during 0.5 hours on MJD 35364 (June 17th 2010). The preliminary results indicate a
significant gamma-ray signal of ~120 excess events corresponding to 8 sigma level above the
background. The integral flux for gamma-rays with energies above 100 GeV is estimated to be at
»>=30% of the Crab nebula flux_ 4C +21 35 has been recently found to be a very high energy (VHE)
gamma-ray emitter in the 100-300 GeV band by analyzing public FermiLAT data (Neronov et al.
ATel #2617}, and at the end of April 2010 a bright flare in the energy band above 100 MeV was
reported by FermiTAT and AGILE (ATel #2584, #2641) along with a flare in near infrared (MID
33275, ATel #2626).This is the ground-based detection of this source at VHE by a Cherenkov
mstrument. MAGIC will continue to observe 4C+21.35 and mulii-frequency observations are
strongly encouraged.
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PKS1222+21 flare
June 18th 2010

PKS1222+21 z= 0.432

Fermi flux E>100MeV: 6.68e-06 ph/cm2/s

photon index: 1.65

Ebreak -
ph.idx2:

1.4 GeV
2.55

s MAGIC-stereo 50h, 5o
= mm s MAGIC-stereo 10“, Ao
— Crab
VERITAS
= === HESS
Fermi-LAT (1yr survey)
— Exirapol. spectrum
EBL model Gilmore+09
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Sviluppi previsti per 'anno 2011

« INFN ha finanziato la costruzione del sistema di read-out di Magic-ll
« La prima versione del sistema & basata sul campionatore DRS2

« Attualmente stiamo sviluppando la nuova scheda di campionamento
con il chip campionatore DRS4 da installare in Magic-ll

« Peril 2011 e prevista l'installazione di una nuova camera per il
telescopio Magic-l e I'aggiornamento della elettronica di read-out
come in Magic-Il con il chip campionatore DRS4

« Altre attivita di sviluppo riguardano il progetto CTA (Cherenkov
Telescope Array) con la progettazione del sistema di acquisizione e
trigger con campionatore DRS4 ed interfaccia Ethernet

« Tutte le attivita sono sviluppate presso INFN-Pisa

;- st %;:—}

EMEE!.D:;;__;

M. Bitossi




The Read-Out System

* INFN-Pisa has built the sampling electronics of MAGIC-II
« Based on the Pulsar board and the DRS2 sampling chip
« This is the fastest read-out in a Cherenkov telescope

Pulsar+DRS2
read-out system
1120 channels

@ 2 GHz sampling

Upgrade to DRS4
for BOTH telescopes




Capitolo

Farziali

Totale

Magic-Pisa Richieste 2011

8

Richieste

INTERNO

1. Contatti Fadova + Udine + Roma 6.00

T T T T T T T I T T T I T "Y' "' hrhhIhIh!rhhhhrrhhUoh’'''''’''x

2. Riunioni Analisi/'Software .00

12.00

0.00

ESTERO

1. Me=tings Coll. «+Anzksi 1200

2. Missioni Resp. tecnico 8.00

R e e e e e e

3. Tumi Presa Dati 14.00

[4. Turni tecnici MAGICH 12.00

5. Turni tecnici MAGIC-II 18.00

6. Sviluppi futun & CTA 8.00

69.00

0.00

CONSUMO

. Cassette LTO 10.00

2_ Manutenzione Apparati 10.00

3_ Affitto macchina 12.00

32.00

0.00

SEMINARI

TRASPORTI

1. Trasporto elettronica di readout 10.00

10.00

0.00

PUBBLICAZIONI

MANUTENZIONE

INVENTARIO

1. Disk storage & cpu anzhsi 13.00

13.00

0.00

LICENZE-SW

Upgrade elettronica di Magic-lI & Magic-I|

APPARATI

1. Elettronica FADC (batch + schede) 40.00 )

2. Readout DA 50.00 _.J

50.00

=)

Totale MAGIC Pisa

226.00

— )




Richieste ail Servizi di Sezione

« Officina meccanica
— Produzione di pannelli di alimentazione e prototipi di pannelli frontali di
schede elettroniche

* Impegno limitato nel tempo (pochi giorni) e nel personale (tipicamente per
uso della fresa CNC)

* Produzione di massa affidata a ditte esterne

 Servizio Elettronica

— progettista elettronico /fisico per sviluppo sistema di test e controllo qualita delle
schede di acquisizione con chip DRS4 _
PostDoc I.A.C. per upgrade Magic
— progettista elettronico per sviluppo del firmware di acquisizione dati
— 1 m.u. tecnico elettronico per costruzione cavi ed assemblaggi vari
— Affidamento a terzi di progettazione, realizzazione e test

Mesi 1 2 3 4 a 5] 7 g 9 10 11 12
Campionamento
Progettazione delle schede 2
Montaggio schede e test funzionala 4
Scrittura del firmware 3
Assemblaggio del sistema e test 4

Read-ouf.

Produzione e acquisto di schede
Scrittura del software di read-qut
Montagagio del sistermna e test
Test finale
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