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VERITAS Telescope
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4 Telescope Array ~100m baseline
12m Reflector f/d ~1
Davies-Cotton Optics

350 Facets

499 pixel camera
0.14° FoV / pixel

Giving a total of 3.5° FoV

500 MSampling/s FADC
<10% Dead time
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Imaging Cherenkov Technique
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Imaging Cherenkov Technique
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Detector Performance
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Detector Performance
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The VERITAS Sky
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Tycho SNR

> Formed from Type 1a Super Nova in 1572

= Relatively young for the Milky way

> VERITAS Observations

= 68 hrs of data taken 500

= Resulting in 50 post trials

Galactic Latitude (deg)

= Spectral Index of 1.95+0.51stat+0.30sys
DO
= 0.9% Crab Nebulae Flux above 1 TeV »

> Chandra Observations
(Warren et al '05) suggest
an efficient hadron accelerator

it

> VERITAS detection adds to evidence .40 0.20 0.00 0.80
for magnetic field amplification within

the remnant Galactic Longitude (deg)

10 0 10 20 30 40 50
Excess Counts

> SED combined with FERMI data shows a good fit to accelerated proton
model
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Tycho SNR

> Formed from Type 1a Super Nova in 1572

= Relatively young for the Milky way F. Giordano et al. aI'XiV: l 108 0265\/ 1

— 10 E

)

>~ VERITAS Observations E 10E Suzaku

-~ —
= 68 hrs of data taken o 10=
= Resulting in 50 post trials § = Radio

1

= Spectral Index of 1.95+0.51stat=0.30sys 1-3 YERIRAS

= 0.9% Crab Nebulae Flux above 1 TeV 10"

10° = | ---- Synchrotron PR
> Chandra Observations C|--—~ |C on CMB PR R
(Warren et al "05) suggest 10° 57 Bremsstrahlung LT
an efficient hadron accelerator ot Ll n, decay LT |
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for magnetic field amplification within E eVl

the remnant

SED shows compatibility with both Leptonic and Hadronic Models
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VER J2019+407 and Y/Cygni

SNR G78.2+2.1 (Y/Cygni)

1° angular extension

Decl. (J2000)

Distance of 1.7 kpc
~7000 years in age

VERITAS Observations:

= 18 hours since Nov 2009
= 7.5 sigma detection post trials

= Extended Emission 0.18°+0.030%%t,t+0.02°sys

Coincident with 1FGL 2020.0+4049
(Black Circle)

)

1.4GHz Radio

40

" Ferpti PSR J2021+4026
1]

Possible over density of HI able to produce seen Y-ray emission

39.8 "
20024™  20022™  20M20" 2018 20'16"

R.A. (J2000)
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CTA1

> Radio SNR with an X-ray PWN
> 1st Fermi Pulsar found using a blind search
> Now seen in X-ray

> Pulsar is 5’ from TeV emission

> Age estimate 13 kyr
> At a distance of 1.4 kpc

> VERITAS has observed for > 25 hrs
> Resulting in a > 6 sigma detection

> Spectral Index of 2.2 with a flux of 4% Crab

> Extended asymmetric morphology

20 0 20 40 60 80 1
Excess Counts

> Young Pulsar Wind Nebulae
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Crab Pulsar

> Crab Nebulae Brightest Constant VHE emitter
> 6500 ly away

> Contains a Gamma-ray pulsar: ~33ms

> Seen by Fermi-LAT and in many other wavelengths
> Also a detection of Pulsed emission seen by MAGIC

> Theoretical Expectation: Exponential Cut off at
<100GeV

> Using 107hrs of VERITAS data
> Find a 60 result for pulsed emission

> Pulses are narrower than the lower energy Fermi-LAT
results

= Region where acceleration occurs tapers towards neutron star

12

| VERITAS > 120 GeV

Counts pes bin

3 §.F
"% VERITAS > 120 Gev i VERITAS > 120 GeV
:

1900° w10
: E
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Crab Pulsar

> Combined fit describes well a broken power law
> Suggests that the emission does not come from curvature radiation

> Inverse Compton could be more important at Higher Energies
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LS| +61 303

> High Mass X-ray Binary with Be companion
Black Hole or Neutron Star

> Period of 26.5 days

> Distance of 600ly CP — 0.775
gl e
=01 _ 7

> 2006 seen by MAGIC at apastron \
Fermi also sees peak emission at apastron )’ ’

> Followed up in 2007/8 by VERITAS and MAGIC / /

> Not seen again until 2010 but now at periastron / /
Index 2.4

10-15% Crab (B Star /(

= 0.5

ay

> Fermi has a consistent detection )\ o // ¢
$b=0.275 ‘1’ - %g gl

However with a cut off at 6 GeV
Earth

> Oribit-to-Orbit variation aside from normal cycle

> Understanding the relationship between GeV and
TeV help understanding
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LSI +61 303

> High Mass X-ray Binary with Be companion
Black Hole or Neutron Star

> Period o r
. - accrued while TeV ® VERITAS (12/11-02/12)
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HESS J0632+057
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HESS J0632+057

> First seen by HESS in 2007/8

> Variable point like TeV source (<2’ RMS) VERITAS: Squares

> Swift X-ray shows 320 day period | HESS:  Circles

F(E>1.0 TeV) [cm™s )
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> Monitoring has continued.
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100

Sgr A* Super Massive Black Hole

Galactic latitude [deg]
—

4x10° Solar Masses

Many PWN, SNR and transients nearby

Natural l[aboratory to study cosmic ray
acceleration

HESS J1745-303
VERITAS (preliminary)

Also interesting for Dark Matter Studies

1 0 -1
Observed by VERITAS at high Zenith angle Galactic longitude [deg]
. . iy — - & VERM, 15h
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Cygnus OB1 and CTB 87

=

%R]2021+3651

IGR ]2618;8+36

30 109
Excess (counts)

>Cygnus OB1 > CTB 87

> Extended Source Detected up to 0.23° > Point like source near CTB 87

> For energies above 650 GeV > 6.10 Post Trials

> Analysis shows 7.30 post trials > Above 1 TeV 0.8% Crab Flux

> Consistent with MGRO J2019+37 > Not Consistent with nearby Blazar B2013+370

> |s there structure or more than one source?

> Due to Variability
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Summary

> VERITAS has an active and exciting Galactic Program

> Many new interesting results
= CTA1-PWN

Crab Pulsar - Not Curvature Radiation?
LSl +61 303 - >100 2011
HESS J0632 - Binary

VER J2019+407 Y/Cygni
Tycho SNR - Protons
Cygnus OB1 CTB 87

> Upgrade coming this summer 50
Upgrade

BL Lac, 1 ES 1215+

= Increased Effective Area and Sensitivity .
MGO J2019, Crab Puisar, CTA 1, CTB 57 & 1426

1ES 1440, SgrA*y LS| Per
HESS J0632 g
VER 12019, 1 ES 0502 %1 ES 0414, VER J0645, PG 1553
1 ES 0229, TeV J2032

T1 Relocation ~WRES 0413, VER J0512
& Boomerang, 11930, M82
2 bba '.!’*s’ll‘
HESS 11857 o 8- RGB J0710

NHESS 11908, Cas A, M87
........ o1 ES 0806, W COM
1C 443 " @ 1 ES 1959

> VERITAS TAC deadline end of the summer!
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