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[ Previous | Next | [ADS|] 1905 Fermi-LAT detection of

+ renewed activity from the
KS 1502+106 GLAST LAT detection of a possible new blazar PKS 1502106
gamma-ray flaring blazar: PKS 1502+106 1661 frcha it eune for
PKS 1502+106

ATel #1650; S. Ciprini (Univ./I [ Perugia) on Il(“h;ll/'ul'[ll(* GLAST Large Area

1650 GLAST LAT detection of a
e ope Collaboration ST
7 2 [T possible new gamma-ray
on 8 Aug 2008; 00:02 UT e
, s} Cortifiratinm. Qpofs q ;
Credential Certification: Stefano Ciprini (stefano.ciprini@pg.infn.it) 15024106

Subjects: Gamma Ray, >GeV, AGN, Quasar

Referred to by ATel #: 1661, 1905

The Large Area Telescope (LAT), one of two instruments on the Gamma-ray Large
Area S Telescope (GLAST) (launched June 11, 2008), which is still in its
post-launch commissioning and checkout phase, has been monitoring high flux from
a source positionall nsistent with the blazar PKS 1502+106

(R.A.:15h04m24.979 dec.:+10d29m39.198s, also known as OR 103 and S3
1502+10) since August 6, 2008.

Preliminary analysis indicates that the source is in a high state with a gamma-ray
PKS 1502+106 flux (E>100MeV) well above pre-defined LAT flaring source reporting threshold of
i} 2x107-6 photons cm”™-2 s*-1.

This is a well-known radio source classified as a Flat Spectrum Radio Quasar
(FSRQ), observed by several X-ray instruments. This is the first time that it has been
reported to have gamma-ray emission.

Please note that PKS 1502+106 has two possible redshifts listed in the literature:
and 1.83; the former seems preferred (A.E. Wright et al. 1979 ApJ 229,73;
kes 1986, MNRAS, 218, 331).

Because GLAST has just started its scientific standard operations, regular gamma-ray
monitoring of th ource will be pursued. In consideration of the ongoing activity of
this source we strongly encourage multiwavelength observations of PKS 1502+ 106.

The GLAST LAT is a pair conversion telescope designed to cover the energy band
from 20 MeV to greater than 300 GeV. It is the product of an international
collaboration between NASA and DOE in the U.S. and many scientific institutions
across France, Italy, Japan and Sweden.
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Data Monitored Source List Light Curves
» Data Policy v Txr vyt N o A" +
Y The LAT team monitors flux values for a number of bright sources and transient sources that have shown flares during the mission Fermi LAT weekly report N.221 \T First €

» Data Access As sources cross the monitoring flux threshold of 1x10¥ ecm2s-!, they are added to the monitored source list. (The initial flux
+ LAT Dat threshold was 2x10 € cm2s™!, but this value was lowered in June 2009.) In addition to the light curves below, the flux values in

+ LAT Catalog several bands are available via Browse. This list will continue to grow as the mission progresses. Covered pcriod' 2012.Aug.27 - 2012.Sep.02
+ LAT Data Queries

PLEASE NOTE: The tabulated fluxes are derived at the LAT Instrument Science Operations center in an automated analysis to
produce results quickly to facilitate follow-up multiwavelength observations of flaring sources. The table of released fluxes will be
updated as analysis and calibrations improve.

LAT Mission week: 221.57 - 222.57 ATB o

Data Analysis These early flux estimates do not include systematic uncertainties and do not have an absolute flux calibration. Use of these o P . el
data as absolute flux for models or for ) 10 other data is strongly discouraged atthis time. In * Mkn 421 and B3 1343+451 were detected almost all week
Caveats addition to overall normalization uncerainties, source fluxes may have variations of up to 10% due to currently-uncorrected n * 0.7 - R _
R , dependencies of the gamma-ray detection efficiency on variations of the particle background in orbit. Please note that these 1011g with flux in the range 0.4-0.7 X10-6 and 0.5-1.0 X 10-6,
BLEiD results are produced using preliminary instrument response functions and calibrations. The quality and stability of these results respectively.
FAQ will improve when updated calibrations become available over the coming months. -
« Four other sources were detected at least in 3 days of the week
Note: Due to a software error, flux upper limits are not available for dates between approximately 2010-09-14 to 2011-02-21 -
A detailed description of the data included in these files can be found here with some trend in brightness. The flux decreased from 2.1 to
0.5 X 10-6 for PKS 1510-08 and from 0.9 to 0.5 X 10-6 for
Source DalyLc Weekly LG PKS 2233-148. On the contrary, the flux increased from 0.4 to ¥ 2012 (35)
4C 31.03 ~ 4 . o o 1)
(RA = 18.2100, Dec = 32.1380) 0.7 X 10-6 for 4C +38.41 and from 0.6 to 0.9 X 10-6 for PKS ¥ S 1ber (1)
o DailyLight Curve ¥ B1424-418. Fermi LAT w N.221
Daily Light Curve Fits File : . . .. .
S T « Sporadic activity (fluxes above 1.0 X 10-6) was observed from
By : g . > A (5)
o Weekly Light Curve Fits File b S4 0218+35 (1.7 on Aug. 27) and 3C 273 (1.9 on Aug. 31). N
« Sporadic activity (fluxes below 1.0 X 10-6) was observed from > (4)
0208-512
(RA = 32.6930, Dec = -51.0170) BL Lacertae (0.5 and 0.8 on Aug. 27 and 28), PKS > 5)
o Dally Light Curve i h 2326-502 (0.4 and 0.7 on Aug. 28 and 30), PKS 0250-225 .
 Daily Light Curve Fits File i 1 N : > N 1)
o WeeklyLig . O | 5 { (0.4 on Aug. 30), PKS 0405-385 (0.4 on Aug. 31), PKS
Weekly Light Curve Fits File . 3 3 t - g . > A
CL G2 0537-441 (0.2 on Sep. 02), B2 0716+33 (0.3 on Sep. 01), and
1H 1013+498 (0.1 on Sep. 01). > M @)

N

BEICAtelD S NTcKED B 1Al weekly digestH’

daily, weekly light curveh iz /3 7v7TENS



Fermi MeV/GeV transients

PANE ANVAN 3 liST R Rt
HWR~E 0 Impulsive solar flare GRB
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long-lasting solar event

#BH~E10H

Crab nebula flare, Nova,
Cyg X-3,PSR B1259-63

AGN flare

AR

Microquasar,
Stellar/Protostellar flare

Tidal disruption event




Galactic Transients

v Crab nebula flare

v Nova

v Cygnus X-3

v PSR B1259-63 (Periastron Passage in 2010 Dec.)



Flux > 100 MeV [ 107 cm2s™]

Crab nebula flare

LAT light curve (E>100 MeV)

Feb. 2009 flare
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Giant flare in 201 | April
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Nova is also GeV emitter

Symbiotic system

oo Fermi Detects Gamma Rays from Nova Cygni 2010 N(;ﬂﬁ

Red Giant
E>100 MeV

' »"rogen burning
on top of WD

® V407 Cyg is symbiotic nova, not classical nova (D~1 kpc)

® L|LAT detected high-energy gamma-rays from Nova V407 Cyg
in 2010 (Abdo+10)
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Recent LAT detection of Classical Novae

Atel #4284 .
T Classical Nova

Fermi LAT Detection of a New Galactic Bulge Gamma-ray
Transient in the Scorpius Region: Fermi J1750-3243, and

its Possible Association with Nova Sco 2012 M ai N seq uence

ATel #4284; C. C. Cheung (NRC/NRL), T. Glanzman, A. B. Hill (SLAC); on behalf of the
Fermi Large Area Telescope Collaboration
on28 Jul2012; 18:01 UT
Credential Certification: Teddy Cheung (ccheung @milkyway.gsfc.nasa.gov)

Subjects: Gamma Ray, >GeV, Nova, Transient
Referred to by ATel #: 4287, 4288,4310

The Large Area Telescope (LAT), on board the Fermi Gamma-ray Space Telescope, has
detected a transient gamma-ray source in the Galactic Bulge: Fermi J1750-3243. Preliminary
analysis of the Fermi-LAT data indicates that from 2012 June 18-24, the source was detected
with a >100 MeV flux of (0.8 +/- 0.1) x 102-6 ph cmA-2 sA-1 (statistical only; a systematic
uncertainty of 30% should be added to this number) with >10 sigma significance. The source
was detected with >3 sigma significance on a daily basis as early as June 16 and up to June
30. There is no previously reported gamma-ray source at this location.

Atel #4310

[ Previous | Next || ADS|]

Possible Association of the Gamma-ray Transient Fermi

L]
H ~
J0639+0548 with Nova Mon 2012 ® Eve Nt rate IS | O/ )’I" fo r
ATel #4310; C. C. Cheung (NRC/NRL), S. N. Shore (U. Pisa and INFN), I. De Gennaro .
Agquino (U. Pisa), S. Charbonnel (Durtal Observatory, France), J. Edlin (Idaho Falls,
Idaho), E. Hays (NASA/GSFC), R. H.D. Corbet (UMBC, NASA/GSFC),D. L. Wood (NRL); C I as S I Cal n Ova
on behalf of the Fermi Large Area Telescope Collaboration

on 17 Aug 2012; 18:30 UT
Credential Certification: Teddy Cheung (ccheung @milkyway.gsfc.nasa.gov)

Subjects: Gamma Ray, >GeV, Nova, Transient o Why on Iy th ese 2 eve ntS

In ATEL #4224, we reported the detection by the Fermi Large Area Telescope of Fermi 7
J063940548, a new gamma-ray transient in the Galactic plane, beginning on 2012 June 22. a, re d ete Cte d by LAT °
The transient was seen through the Monoceros region of our Galaxy with Galactic

coordinates, (1, b) = (206.42 deg, 0.03 deg). We noted the gamma-ray source was close to the

Sun at the time of detection, thus precluding prompt follow-up with Swift (and also ground-

based optical observers).
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Transient modulated gamma-rays from Cygnus X-3
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Gamma-ray emission before
and after ultra-soft state

X-ray | Hard Soft  Transition Soft  Soft Ultra-soft  Soft Hard

Radio fQuies. Sup.| Minor flaring |Sup. |Smallﬂaring Quenched |Maj.fl. | Quiescence
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! 10%
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10% , L | . I . | X
10® 10* 108 108 10'° 10'2

Corbel+12 o Cerutti+| |

® |eptonic origin (IC) is favored, but pion decay cannot be
ruled out



PSR B1259-63
(Periastron passage in 2010 Dec.)

+
Pulsar + Be star system HESS detection
in previous passage

wind interface

periastron
epoch T

“wind flowline 7

cm

4 Type: Be star

' Mass: 24 solar masses
Diameter: 9 suns

Flux (»380 GeV) 10-12

oo s I 0 ik , s
F2rmi sees [n!el)}e gammafay ?l'ﬂfss‘on > 3 V i . -- .I./ 0
Orbital period: 3.4 qar./ P : H.E.S.S. pulsar orbit
P 5 A gl o 4 PSR B1259-63  Setsnncty L 087

Pulsar period: 48 ms™*
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Extragalactic transients and Sun

® AGN flare (mostly blazars)
® Tidal disruption event (Swift |1644+57)

® | ong-lasting solar gamma-ray emission



AG N fI a re Blazar 3C 454.3’s Record Flare

3C 454.3 (Abdo+| |)
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v 3C 279 with DV/R e Ei=R#z (optical polarization measurement)
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v 4C 21.35 (z=0.432): MAGIC detection in 2010 June

v PKS 1510-089 (z=0.360): MAGIC detection in 2012 Feb.



3C 279 flare in 2009

20 days
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LAT observation of 4C 21.35

MAGIC detection
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® Hard index is indeed a good indicator to hunt for TeV FSRQ



Fermi-MAGIC simultaneous spectrum
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® Single component from 3 to 400 GeV
® Cutoff exculded at E<~130 GeV (95%CL)
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PKS 1510-089 flare in 2012 Feb.

LAT weekly light curve

Source = 1510-089 Duration = 604800.
Bx10°° T T T T " T " — T 1
r 7 [ Previous | Next | /ADS| ]
: s MAGIC detects very high energy gamma-ray emission
ool . | from the FSRQ PKS 1510-089

- . ATel #3965; Juan Cortina (IFAE Barcelona) on behalf of the MAGIC Collaboration
) on 13 Mar 2012; 20:19 UT
Credential Certification: Juan Cortina (cortina@ifae .es)

i ¢. | Subjects: Gamma Ray, >GeV, TeV, VHE, AGN, Quasar
4x107° - -
o *e Following the communication from the Fermi-LAT collaboration on February 1st that PKS
i ¢ ) 1510-089 (z=0.36,R.A.= 15h 12m 50.5s, Dec.=-09d 05m 59.8s, J2000) underwent spectral
L + . ‘ 4 hardening in MeV-GeV range (Dave Thompson, priv. comm. to TeV facilities) and ATel
#3907 announcing enhanced gamma-ray emission observed by AGILE on February 2nd, the
i . + 7 source was observed by MAGIC starting on February 3rd, just before the full moon shut
2%10-¢ - # # ++ % ¢ | down. The observations were resumed on February 19th and in total ~10 hours of data have
been collected. The preliminary analysis of the data reveals a clear signal with a statistical
r ++ . ¢ § significance of >5 sigma.
L, ;w + * 3 ]
: a 4
L * 1* # ]
O l\l I 1 ‘ 1 1 1
54500.0 55000.0 55500.0 56000.0 568500.0

MJD (d)

® LAT and MAGIC spectra are smoothly connected with broken power-law
of [Now~2.2, ['high~2.7, and Epreak~1 GeV (Yesterday’s Saito-san’s talk)

® Emission region is outside BLR



LAT non-detection of Tidal disruption event

Swift J1644+57: Onset of a relativistic jet

Accretion disk
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LAT detection of the Sun

Preliminary
Date Type GOES Class CME speed
2010-06-12 Impulsive M-class <500 km/s
2011-03-07 ~15h M-class ~2000 km/s
2011-06-07 ~3h M-class ~1200 km/s
2011-08-04 ~3h X-Class ~1000 km/s
2011-08-09 Impulsive X-Class ~1700 km/s
2011-09-06 Impulsive + 3h X-Class ~1000 km/s
2011-09-07 ~6h X-Class ~700 km/s
2011-09-24 Impulsive X-Class (< f:gy'gg;s’”soo km/s
2012-01-23 ~9h M-class ~1500 km/s
2012-01-27 ~3h X-Class MULTIPLE >1500 km/s
2012-03-05 ~6h X-Class ~1700 km/s
2012-03-07 Impulsive + ~20 h X-Class MULTIPLE >1700 km/s
2012-03-09 ~6h M-class ~1000 km/s
2012-03-10 ~3h M-class ~1700 km/s,
701? 0‘5 174 I ~Rh —_— M r‘laqq ~170(] km/q _
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TOO Pointed observation
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Crab nebula flare (Buehler+ 12)

Time [MJD]

. Eliﬂilimb\ﬁ%b\ﬁ_c_n (ElEB SN UHFETENID).

TOOFHINIEETE. ERFEZMIT S T EHOJEE (3C 454.3,

Crab, PSR BI1259-63, Cygnus X-3, Sun) Sgr A*()TOO??
® Survey mode& EEER U Cexposureh\~4fZIEINT 5

® Modified survey mode&E WS AT/ 3% 3 % (one orbit for

northern sky and following 2 orbits for southern sky)
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BET L7 DREDAIEENE

2012 March 7 K7 L7 DE—T 72w 2 X (~1073 photons cm?
s, E>100 MeV) & BB\ T,

KNG LFZDIOMZRWN (T TV T ADKEWN) T L7 ZIRE L.

7z)LZDIHBERT—Y OREIRFT % ~5x107 photons cm™ s°!
(E>100 MeV) & T

Dacar<~(2x 105) (F/104)05 Dn=3x10'8 (F/104)%5 cm=1 (F/10%)°5 pc
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Gamma-ray Burst



Nova

Crab nebular flare
Cyg X-3

PSR B1259-63
Blazar flare

Radio galaxy

GRB

Solar flare

Tidal disruption

Microquasars (GRS
1915, SS433)

Stellar/Protostellar flare

Supernova shock
breakout



Transient gamma-rays from Cygnus X-3

High Mass |

Distance ~7 kpc
Orbital period 5.4 hour
Binary seperation 2.5x10'" ecm
( 00)

® | AT detection only at radio flares
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Flat spectrum radio quasars (FSRQs): Bright disk -> External
compton dominant

BL Lac: Disk and BLR are faint (no optical emission line) -> SSC



No detection of other microquasars

® GRS 1915+105
® GRO |1655-40
® SS 433



Gamma-ray binary

Objects orbital period

LST161+303

LS 5039

PSR 1259-63

HESS J0632




Microquasars

Distance Orbital period sels;r:'zl';iyon Companion | Radio intensity
Cyg X-3 7 kpc 5.4 hour 2.50E+1 | WR (high mass) >0.5 Jy
Cyg X-1 2.5 kpc 5.6 day 09.7lab
GRS 1915+105|  ~10 kpc 30.8 day S‘(’)f’oel"_'gf‘l“ij";'
GRO J1655-40 3.2 kpc 2.62 day F3-6 superluminal
SS433 5.5 kpc 13.2 day




Unidentified galactic transient

® So far, only one event

® Stellar flare? or blazar flare through Galactic plane? (boring)



LS 161+303



Solar flare



vF,

Internal absorption +
Klein-Nishina break

Ghisellini&Tavecchio 2009

Liu&Bai 2006

Inside BLR

4, 2'6 )
VKN = 3'7 VLal+z = 15F(1+z) GeV

KN cutoff
+ UV absorption

10 GeV

>

Energy
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Gamma-ray emission before
and after the ultra-soft state

X-ray | Hard Soft  Transition Soft  Soft Ultra-soft Soft Hard
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