On X-ray Emission Process from the radio/optical
Knots of Kiloparsec scale Jet of AGN

Knots getting naugﬁr!}' e

Astrophysical Sciences Division
Bhabha Atomic Research Centre S. Sahayanathan
Mumbai sunder@barc.gov.in



AGN Jet - Knots
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Knots - X-ray Emission Process
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Knots - X-ray Emission Process
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Knots - X-ray Emission Process
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Knots - X-ray Emission Process
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X-ray Knots : IC Interpretation

Inverse Compton Process

e Possible target photons are: {Sy nchrotron photon (SSC)

CMB photons (IC/CMB)
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Tavecchio, F. et al., APJ (2000), 544, 23



X-ray Knots : IC Interpretation

Inverse Compton Process A
: Synchrotron photon (SSC) R
e Possible target phot < Y o SRR I N
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X-ray Knots : IC Interpretation

Inverse Compton Process

. ) . J Synchrotron photon (SSC)
Possible target photons are: { CMB photons (IC/CMB)
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X-ray Knots : IC Interpretation

Inverse Compton Process A
: Synchrotron photon (SSC) R
. h ; Y e TS
Possible target photons are { CMB photons (IC/CMB) R 2 x
N(y)dy=Ky *dy
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X-ray Knots : IC Interpretation

Inverse Compton Process A
: Synchrotron photon (SSC) R
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Possible target photons are { CMB photons (IC/CMB) R 2 x
N(y)dy=Ky "dy _

ge f YN dY B’/8x (0)  §-BRelation
(p+5)/2 p(p+1)/2 13 —(p—1)/2 Eliminate K
Fsyn (Vs) ocO g B i R'K Vs 4 (1) using (0) and (1)

R - Knot size



X-ray Knots : IC Interpretation PKS 0637-752

Inverse Compton Process A
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X-ray Knots : IC Interpretation
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X-ray Knots : IC/CMBR Failure PKS 0637-752

- @ WK7.8+wk8.9+wk9.7+wk10.6

= w Fermi Upper Limits

s ']

log vF, [erg cm?

 PKS0637-752

15 20 25

log Frequency [Hz]

X-ray flux

\ Fermi
observed
- synchrotron

log v F, [erg cm 2 g 1]

1
15 20

log Frequency [HZ]

Meyer, E. et al., ApJ (2015), 805, 154



Two-population Interpretation

PKS 0637-752
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Two-population Interpretation PKS 0637-752
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Two-population Interpretation 3C 273

Shock Compression

« Downtream is compressed by shock
 Assymetric electron injection from the shock front

o Different electron population in downstream and upstream region
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Two-population Interpretation

MKN 501

Shocked Jet with sheared boundary

 One accelerated at Sheared jet at
boundaries*

 Another by a shock

Markarian 501 4.8 GHz April 1998
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Two-population Interpretation

Shoc]( writh a cheared haiimdary

* One

bou  However X-ray knots in radio do not show
. anc  such features

OR

Such features are unresolved




Single-population - EC Model PKS 0637-752
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Single-population - EC Model PKS 0637-752

Allowed range of EC peak
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Single-population - EC Model

PKS 0637-752

Allowed range of target photon frequency (Reverse Engineering)
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Single-population - EC Model PKS 0637-752

Allowed range of target photon frequency (Reverse Engineering)
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Single-population - EC Model PKS 0637-752
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Single-population - EC Model PKS 0637-752
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Thank You!!
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CIE PEOPI.-‘E‘. SAT OUTSIDE AND LOOKED AT THE STARS EACH NIGI—IT

. I BET THEY WOULD LIVE A LOT DIFFERENTLY
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