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Main idea - comparison of multiwavelength spectral models

with the observational data

Band Radiation mechanism Provided information about:

Radio Synchrotron 1) history of the pulsar energy losses
emission 2) propagation of the wind

3) low-energy part of the
wind electron spectrum

X-ray Synchrotron constraints of the combina-
emission tion of the magnetic �eld

and electron Lorentz factor

MeV � GeV IC scattering 1) true maximum energy
of the CMB and IR of the electron spectrum
background photons 2) magnetic �eld inside the PWN

TeV IC scattering 1) constraints of the upper boundary
of the electron energy spectrum

π0 → γ + γ decay 2) contribution from the
hadronic pulsar wind component
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Kargaltsev and Pavlov, proposal �Crushed plerions from

radio to γ-rays�

The overall spectrum depends on the pulsar-wind parameters (p, γmin, γmax ,
ne , B , PWN volume) and on the external parameters.

The addition of the radio and GeV data severely constrains possible models
and physical parameters of the wind.
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H.E.S.S. J1809− 193
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H.E.S.S. J1809− 193
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H.E.S.S. J1809− 193

O. Kargaltsev and G. Pavlov, Astrophysical Journal 670 (2007) 655-667.

Cometary morphology of the PWN ⇒ bow shock created by the pulsar
moving supersonically in the southern direction (Del Zanna et. al., 2006).
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VLA, AK713:HESS J1809− 193 and HESS J1804− 216

Conditions L (20 cm) C (6 cm)

Frequency 1.4 GHz 5 GHz
Con�guration C DnC
Ang. resolution 12.5′′ 14.0′′

FOV 30′ 9′

Bandwidth 25 MHz 25 MHz
IFs/channels 4/8 4/8
Exposure 4 (10) hours 4 (10) hours
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VLA, AK713:HESS J1809− 193 and HESS J1804− 216

Data were corrupted:
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�Radio mapping has always been a bit of an art, because radio interferometers

greatly under sample the Fourier plane, which means that there are an in�nite number

of possible images that �t the data. The art of making radio images is to �nd an image

that both �ts the data, and looks astronomically reasonable...�

Martin Shepherd, DIFMAP.
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HESS J1809− 193, C � band. Results. CASA.

Rule of thumb for self-calibration:
(
S
N

)
i
∼ RMS ·

√
Nantennas − 2 ≥ MAX .

No self-calibration.
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HESS J1809− 193, C � band. Results. CASA.

Rule of thumb for self-calibration:
(
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No self-calibration.
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HESS J1809− 193, C � band. Results. AIPS.

Rule of thumb for self-calibration:
(
S
N

)
i
∼ RMS ·

√
Nantennas − 2 ≥ MAX .

No self-calibration.
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HESS J1809− 193, C � band. Results. CASA.

No self-calibration.

14 / 25



HESS J1809− 193, C � band. Results. CASA

No self-calibration.

Self-calibration.
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Comparison with the MAGPIS data.

Region size ∼ 2′:
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Comparison with the MAGPIS data.

Criteria for statistical signi�cance of the source: Bsrc − Bbkg ≥ 3σbkg .
For MAGPIS data:
Bsrc = 3.20 mJy/beam,
Bbkg = 0.40 mJy/beam,
σbkg = 0.84 mJy/beam.
Bsrc − Bbkg = 2.80 mJy/beam ≥ 3σbkg = 2.52 mJy/beam.
The excess of the brightness in the location of the PSR J1809-1917 is
statistically signi�cant at the level 3.3σ. 17 / 25



HESS J1809− 193, C � band. Results.

1. The VLA project AK713 (C - band) was processed using modern software
packages CASA and AIPS.
2. We got radio maps of the vicinity of the PSR J1809− 1917 size 2′ and 10′.
The CASA and the AIPS maps are identical to each other.
3. The complicated extended structure was detected on these maps.
We suggest that this extended source is PWN. The �uxes from the brightest
regions of the PWN amount to about 2 mJy.
4. There is a mismatch between MAGPIS (L-band) and VLA (C-band)
results. There is a signi�cant source in the location of the PSR J1809− 1917
on the MAGPIS maps. But there is not a pulsar on the VLA maps.
It's concluded that there is a need for additional observations (multichannel

and, possible, single-dish).
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H.E.S.S. J1804− 216
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H.E.S.S. J1804− 216

O. Kargaltsev, G. Pavlov and G. Garmire, Bulletin of the American
Astronomical Society 38 (2006) 359-369.

Toroidal morphology of the PWN and lack of the bow shock ⇒ pulsar is still
moving subsonically in the SNR. SNR wasn't detected on the Chandra images.
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HESS J1804− 216, C � band. Results. CASA
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HESS J1804− 216, C � band. Results. CASA
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HESS J1804− 216, C � band. Results.

1. The VLA project AK713 (C - band) was processed using modern software
packages CASA and AIPS.
2. We got radio maps of the vicinity of the PSR B1800− 21 size 8.3′ and
13.3′.
3. The PSR B1800− 21 and complicated extended structure were
con�dently detected on these maps.
The extended structure is located to the north-east of the pulsar. One can
suppose that this emission is connected with PWN. The �ux from the
brightest region of the PWN is about 1.17± 0.5 mJy.
It's concluded that there is a need for additional observations (multichannel

and, possible, single-dish) to investigate a spectrum of the putative PWN.
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PSR J0358+ 5413, L � band. Results.

AK688: C � con�guration, ang. resolution ∼ 12.5′′.

PSR J0358+ 5413 was detected. PWN wasn't detected.
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