News from VERITAS

Wei Cui, for the VERITAS Collaboration
Department of Physics, Purdue University
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The VERITAS Telescope

Davies-Cotton f/1.0 Optics.
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Davies-Cotton f/1.0 Optics.
Total area=110m?
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VERITAS Operation

Last Observing Period: October 2007- June 2008

Good weather, 4-telescope data: ~700 hours

Moonlight data: ~100 hours
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Point Spread Function

9* Histogram (ON-OFF)

Tight cuts:

« Image size/telescope
> 400 d.c (75 p.e.)

« Reduced mean-scaled
width or length < 0.5

« 4 telescope events
only

« 02<0.015 degrees?
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Crab Nebula
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Point Source Detectability
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Point Source Detectability
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Off-Axis Sensitivity

Measured on the Crab Nebula
Physical camera radius=1.75°

Relative gamma-ray rate
e @ =
2] 0 - nN &

e
a

o
o

_III|IIIIIII|III|III|III|III|I
B

=
Y

——

Relative sensitivity
- N

S
n

Sensitivity

=
)

=]
<o
IIIIIII|lII|III|III|III|!II|I

HH

- = e mm e e e = - =
(=
(-2}

Y-ray Rate

v b o by e v by by oy

1
|
|
1
I
|
I
|
I
1
I
I
|
I

&

IJIIIlI L IIIJIII 1 ]
02 04 06 08 1 12 14 16 138 2 % 02 04 06 038 1
Source Offset (degrees)

September 24-28, 2008 TeV Particle Astrophysics, IHEP, Beijing, China

12 14 16 18 2
Source Offset (degrees)



Energy Reconstruction

Loose Cuts:

Number of image
pixels/telescope > 4

Reduced mean-scaled width
or length < 1.0

>2 telescope images but
not T1 + T4

©2<0.025 degrees?

loss (light fraction in outer
pixel ring) < 10%

Energy Resolution:
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Science Working Groups

® Astroparticle Physics

® Blazars

® Dark Matter

® Extragalactic (Non-blazar) Sources
® Galactic Compact Objects

® Galactic Plane

® Gamma Ray Bursts

® Sky Survey

® Supernova Remnants

® Unidentified Sources
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VERITAS Scientific Programs

® Key Science Projects
O Blazars
O Dark Matter
O Galactic Plane Survey
O Supernova Remnants
® Open time for SWG

proposals, administered by
the VERTIAS TAC

® Spokesperson’s
Discretionary Time for
Engineering and ToOs
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September 24-28, 2008

Scientific Questions
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Scientific Questions

» Radiation mechanisms
= |nverse Compton scattering, ° decay, synchrotron
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Scientific Questions

» Radiation mechanisms
= |nverse Compton scattering, ° decay, synchrotron

» Properties of radiating particles
= Leptonic vs hadronic

» Particle acceleration processes
= Shock, magnetic reconnection

» Origin of cosmic rays
= SNR? GRB? AGN?

» Cosmic background radiation
= Absorption of gamma rays

» Nature of dark matter
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Messy Laboratories
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Particle Acceleration near Black Holes
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Galactic Sources

® X-ray Binaries

® Supernova Remnants

® Unidentified Sources
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X-ray Binary: LS | +61 303

TeV Emission
(MAGIC/VERITAS)

Be Star

+

Path of, /l

‘compact obiect

G. Maier, Gamma08
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X-ray Binary: LS | +61 303
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22d20m00s

Supernova Remnant: |C 443

l” ® Discovered in TeV in 2007

Oby VERITAS (7.1/6.00 pre/post-trials in
: 15.9 hrs)

Oby MAGIC (5.70 in 29 hrs)
® Observed during two epochs:

Calactic Latitude
»

IBI ack — optical

White — EGRET )
g-"‘-’“(’:dor-C:Mjfj;guudc e O Feb / Mar 2007 with 3 telescopes
S AN N A ) N I ®PWN location, CXOU
| \ic’ff‘” _' J061705.3+222127
e SN O Oct / Nov 2007 with 4 telescopes

25m00:

® Center of Feb/Mar hot spot: 06 16.9
+22 33

® Total livetime: 37.1 hrs.

| I [} I
15m00: t 3-10 keV X-rays

| .. . Bocchino&Bykov2001
it 3 etk ek | Figures from Torres et al. Phys. Rep. 382, 303 (2003
September 24-28, 2008 TeV Particle Astrophysics, IHEP, Beijing, China | MAGIC point from Albert et al. astro-ph/0705. 3g19v1
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Supernova Remnant: IC 443

Significance Map (smoothed) |
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 8.20 peak significance pre-trials (standard point-source cuts)

 Assuming 2-d gaussian profile, fitting uncorrelated excess map:

— Centroid: 06 16.9 +2232.4 * 0.03°,,+0.07°, ,

— Extension: o0~0.17°10.02°,, x0. 04°Syst
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Supernova Remnant: IC 443

Excess Map (smoothed)

®Centroid: 06 16.9 + 22 32.4
Oconsistent with MAGIC

®Overlap with CO indicating
molecular cloud along line of
sight
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SNR shock interacting with
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N
o

50

cloud 22.4
®TeV emission could be 222 r
OCR-induced pion production -5(
in cloud
Oassociated with the pulsar 21895 04.8 94.6 94.4 942 94 93.8 93.6
wind nebula to the south Right Ascension (deg)

B. Humensky, Gamma08
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Supernova Remnant: Cas A

| Significance Map (smoothed) |

S E

®Exposure: 20.3 hrs, with 4 tels
©9.80 detection

. y ®Flux: ~0.03 Crab

v . ®Consistent with a point source
T
RA (Degrees)_

B. Humensky, Gamma08
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MGRO J1908+106/HESS J1908+063

| Significance Map (smoothed)

On-source time:
»3urvey: 5.7 hrs
»\Wobble: 16 hrs

Detection at ~5 sigma

Source appears to be

. 2855 286 2865 287 287.5 288 2885
eXte n d ed . RA (Degrees)

0~0.19°+0.04°

stat
J. Ward, Gamma08
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AGILE J2021+4024
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Cygnus Survey

W

!‘- ©

Milagro
TeV J2032

On-going ...
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Coverage Achieved
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Extragalactic Sources

1
ance [}

® Blazars

® Radio Galaxies

® Dwarf Galaxies, Starburst Galaxies,
Clusters of Galaxies, Gamma Ray
Bursts, ...

See Frank Krennrich’s talk for details
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declination [deg]

1ES 0806+524 Discovered

S. Swordy, Atel 1415

g ® z=0.138
o ‘% ® ~40 hrs
- ® 580, 1.1% Crab
52:_
S'II:_

[ | | |
og82d og1d ogod . :
right ascension [hours] Contact: P. Cogan (in prep)
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W Comae Discovered
S. Swordy, Atel 1422
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1ES 1218+304 Confirmed

§ __ E ‘; 10-85 + VERITAS 1ES 1218+304 (data)
S 31 ﬂ g _ Ss VERITAS 1ES 1218+304 (fit)
c [ 8 8 b
o I © o 107 See | MAGIG 1ES 12184304
% i Ig E’. : ."--, “‘\ == == VERITAS Crab Nebula
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radio (VLA) . Rad|0 Galaxy: M87

- ' Acciari et al. 2008, ApJ, 679, 39
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Radio Galaxy: M87
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Light curve from a joint
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monitoring campaign, as
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VERITAS Source Catalogue
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Courtesy of TevCat
September 24-28, 2008 TeV Particle Astrophysics, IHEP, Beijing, China  http://tevcat.uchi cago rdu



Future Plans

Explore synergy with Fermi
Collaboration with the Fermi LAT Team
Guest observing programs

Pursue Multiwavelength observations of

known

eV gamma-ray sources

Many programs already in place

Formulate strategy to discover new
sources and new source populations.

September 24-28, 2008
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Concluding Remarks

» VERITAS is working very well.
= Completion of the first full year of operations
» Performance and reliability are good.
= ~800 hours of clear sky observations
» Scientific results have started to come out.
=Have seen the things that we are supposed to see

=Have begun to make new discoveries.

STAY TUNED!
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