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The RXTE All-Sky Monitor Movie
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Key problems of astrophysical jets

 What is the process of collimation and
plasma/particle acceleration?

 What is the jet composition?

 How does jet feedback impact on the
ISM/IGM?



Key problems of astrophysical jets

 What is the process of collimation and
plasma/particle acceleration?
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Need to first measure physical conditions at the base of the jet
near acceleration zone

- Magnetic field strength (B)
- Size (R) of acceleration zone
- and many more...
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Figure 6.12 Synchrotron spectrum from a power-law distribution of electrons.

For a power-law distribution of electrons, Eq. (6.20b), it can be shown
from Egs. (6.33) and (6.35a) that the total power per unit volume per unit
frequency, P, (w), is
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(Radiative processes in astrophysics: Rybicki & Lightman)



Flux density (Jy)

Jet infrared observations: problems

1) Contamination by star, disk, dust clouds
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2) Absence of sensitive IR dreteftom till-recently
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Weighted mean flux (cts/s/SSC)
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Jet infrared observations: problems

- 3) Variability, i.e. source can switch off! :
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* Sensitive
e All sky

* Variability
e Simultaneous bands




Broad-band jet observations: constraints so far
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Flux density F, (mJy)
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Mid-infrared

Flux density F, (mJy)
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Best constraints on inner jet of X-ray binary
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ULTRACAM

AT=50 ms
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ULTRACAM Mounted on Visitor Focus of MELIPAL
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Spot the black hole!

13 Level 1b images
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Total time ~1 day (speeded up)
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Spot the black hole!

13 Level 1b images

Total time ~1 day (speeded up)
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GX 339-4
WISE
variability

. Very strong WISE
variability (> 3 x)

. Longer bands more
variable

. Bands not in-step

Gandhi+11

Flux densities F, (mJy)

100§

1.3

Amag

—
o

0.1

/iH'!/I\I/_‘__,.—-’/I\ /.

W4/2 |

W3/10 |

'_Wz/so—_

/ I

Wi1/200

0 2 4 6 8
Time (10000 s) + MJD 55265.88495



Summary

« Mid-IR allows us to probe
Inner jet of X-ray binaries

* For GX 339-4, we measure v, ...,
B~ 1.5x10* G and R~ 2x10° cm

« Simultaneous band variability
= B, R change by >10x
on relatively short times.
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Next step : What we need

« Accurate color corrections and lowering systematic

errors
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Red vs. blue
discrepancy
can change
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Next step : What we need

« Accurate color corrections and lowering systematic
errors

« Thank you for building WISE!
Anyone for WISE I1 ?!



Summary

« Mid-IR allows us to probe
Inner jet of X-ray binaries

* For GX 339-4, we measure v, ...,
B~ 1.5x10* G and R~ 2x10° cm

« Simultaneous band variability
= B, R change by >10x
on relatively short times.
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