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. O and early B-type stars, and WR stars

. Powerful winds & Multiplicity

‘ Particle acceleration in the WCR Non-thermal emission

. ~ 50 PACWBs cataloged (De Becker, M. & Raucq, F. 2013; De Becker, M. et
al. 2017)
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. Free-free (thermal) radiation from the ionized winds
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‘ Synchrotron (non-thermal) radiation from the wind-collision region
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. Particle acceleration relativistic particles (e-, p, He nuclei...) CRs

‘ Synchrotron signature diluted in the thermal emission or absorbed through FFA




. Identify new members of the PACWB subcategory

. Confirm the binarity of the selected targets




The uUGMRT Observatory

. Y-shaped array of 30 antennas,
45-m diameter

. Largest baseline of 25 km
Smallest baseline of 100 m

. Band 2 (120-250 MHz)
Band 3 (250-500 MHz)

Band 4 (550-950 MHz)

Band 5 (1050-1450 MHz)

< =hn
=i

-i-|-‘

- I ' xy =" .
S e 13 N


http://www.ncra.tifr.res.in/ncra/outreach/visit-the-gmrt

The CAPTURE Pipeline

. CAsa Pipeline-cum-Toolkit for Upgraded GMRT data REduction

‘ Kale and Ishwara-Chandra, 2021

‘ Compatibility with CASA 6 and later versions

. Primary beam correction is separately available




Spectral Type Distance (pc)

Total requested time:

14 h 11 m 30s (Band 4)
09 h 56 m 31 s (Band 5)

Observed in June 2023

Michael de Becker,
Anandmayee Tej, Agustina
Blanco and Paula Benaglia




Angular rms Angular rms
resolution [ wJy/beam ] resolution [ pjy/beam ]

Source

3.8" x 1.8"

8.2" x 3.5" 3.5" x1.9"

5.9" x 3.4" 4.0" x 1.7"

5.7" x 3.7" 2.9" x 2.0"

5.6" x 3.6" 2.6" x2.1"
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. WR98a-Band4/Band5




. WR106-Band4/Band5




. WRMO-Band4/Band5







Svimjy]-Band 4 Svimjy]-Band5

0.49 +/- 0.05




Sv [m)y] - Band 5 Sv [m)y] - 1.4 GHz Sv [m)y] - 4.9 GHz Sv [m)y] - 8.4 GHz Sv [m)y] - 15 GHz

WR 87 <0.075 <1.26 <0.48 <0.24
WR 93 <0.291 0.9 +/-0.2
WR 98a <0.069 <0.36 0.37 +/- 0.07, < 0.39 0.47 +/- 0.05, 0.60 +/-0.05 0.64 +/- 0.11

WR 106 <0.069

WR 110 0.49 +/- 0.05 1.17 +/- 0.04




Non-detection of NT;_éﬁj‘issioh_

. The WR stars are not in binary systems

. The WR stars are in a long-period system and far from periastron

. The WR stars are in a close binary system and the synchrotron
emission is affected by FFA

Saha, A. et al. 2023, MNRAS -



- Non-detection .'(_)f th'er'}m;i'll'emis's_ionf_

Estimation of the expected thermal Flux density of the winds (due to Free-Free

emission) ——>  predicted flux density values

“ Sv(ff) [ m)y ] - Band 4 Sv(ff) [ m]Jy ]-Band 5
KX N
B




- Non-detection of thermal emission

. For WR93, WR98a and WR 106, in Band 4:

SV(ff) < SV(30) agreement with a non-detection

. For WR93, WR98a and WR 106 and WR87 in Band 5:

Sv(ff) > SV(30) we should have had a detection,
overestimation of mass-loss rate?

. For WR 110 in Band &;:

Sv(ff) ~ 3*Sv(measure) pure ff emission, overestimation of
mass-loss rate?




- Conclusions

@ No observational evidence of synchrotron radiation/ binarity

. Upper limits in the cases of nhon-detection, Flux Density for WR110 B5

. First ever observations in B4, for some targets in B5

- Whatis next?
. Re-run CAPTURE, consolidate the results

‘ Target selection: new sample of (known) binary systems
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