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THE GALACTIC BULGE SURVEY (GBS)

« Chandra X-ray survey (CXOGBS), and opfical
* Interested primarily in compact objects
« Covered 12 square degrees

e Jonker et al. 2011

Extinction map
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THE VERY LARGE ARRAY GBS

« 1-2GHz 1.1" resolution 0.1mJy sensifivity 3 sg. deg.

* Main goals:
« Radio counterparts, especially for CXOGBS/X-ray sources
 |[dentify possible pulsar population

« Specitral indices calculated within L-band (1-2GHz)
 Matched to RACS, VLASS, infrared, optical, X-ray catalogs
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VLAGBS RESULTS OVERVIEW

Source class Number
Total >50 1605

With speciral index 946 (58%)
Point sources (PS) ~1400 (87%)
CXOGBS matches 24

PSw/a< —-1(-1.4) 162 (80)
Possible transients 15
AGN/candidates ~120




PULSAR POPULATION?

* Only 5§ known ATNF pulsars in VLAGBS region

* ~100 steep spectrum point sources in VLAGBS
» Pulsar spectral index < a >=—-1.4

» Suggestive evidence of undiscovered pulsar population?

A known pulsar (J1736-2843, a = -1.5): I I
Not known
e

1.12GHz  1.37GHz  1.65GHz 1.87GHz
Subband frequency



k2 PLANETARY NEBULAE

Known PNe displaying structure

Possible new PNe, based on:

« Radio morphology

« Ratio to MIPSGAL 24pum counterpart
Are fainter in radio and infrared than known PNe
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Notes

T LR CXOGBS MATCHES

-1.2520.13

240.21

1£0.22

24 matches total

/ AGN

1 previously classified young stellar object

1 previously classified accreting white dwart binary

2 particularly interesting sources with VLAGBS counterparts




OME INDIVIDUAL SOURCES |

« CXOGRBS "CX63" 6
« Accretion disk optical spectrum 4 |

. Torres et al. 2014 |
« May be a faint XRB or one of the °li i ﬂ ﬁ —
radio-brightest CVs o}
« Radio-bright on Lg-L 0 P avelength (4 "

« CXOGBS *CX330"
« Bright infrared outburst, variable
« Likely young stellar object
" « Though, not in a star-forming region

______

Britt et al. 2016

2006 MIPSGAL 2010 WISE



OME INDIVIDUAL SOURCES Il -

« Transient ~1mJy (no R/V)

@ « Next to MSP-spectrum 3FGL
Fermi source (unassoc.) AFGL
« Potential tMSP candidate?
« CXOGBS "CX51" « CXOGBS "CX480"
s c a=-2.3 {,@_ | c a=-1.6
'@ « Transient ~1mJy (no R/V) ../ * Veryred OIR counterpart

« Bright infrared counterpart « Pulsar + lafe K stare



; * 1600 sources in VLAGBS (1.5GHz, ~0.TmJy sens.) (2015) \.

« 430 in RACS (0.887GHz, ~1.5mJy) )
« 200 in VLASS (3GHz, ~0.5mJy)

TRANSIENT OR VARIABLE

» Sources in RACS but not VLAGBS: e Sources in VLAGRBS but not
RACS & VLASS:

RACS VELAGBES

Source Speak 3or RACS/VLAGBS;,» ar lim.
J173218-301236 1.504 = 19.39
J173241-30283 1.799 10.68

1.810 = 12.86

VLAGBS radio source S|.5GH, (mly)

J173155.5-302304 0.940.07 00421028
1173454 9-293245 0.9710.09 1104038
173630 2 10) 1.25:0.10 -0.8510.33
J 174000, 8L 0.9710.09 -2.3110.54
1174029 .9-264305 1.00+0.12 0771099
J174110.2-271300 1.0210.08 0.4410.44
J1174248.1-264958 1.062£0.08 -(0.4440.32

1.915 < 12.76
1173933-270755 1.452 < 10.57

1174400-254540) 1.734 < 22.79

1174431-262415 2.784 < 9.33
1174627-254425 2.278 < 7.83

« All VLASS sources are recovered in * None show significant variability
VLAGBS
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» X-shaped galaxy
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SUMMARY

. . Source class Number
« Severdl interesting sources o T S
follow Uup on With spectral index | 946 (58%)
* Evidence of missing pU|SCﬂ’ Point sources (PS) ~1400 (87%)
populatione CXOGBS matches |24

* 1600 radio sources found

PSw/a<-1(—-1.4) | 162 (80)
Possible transients 15
AGN/candidates ~120

* Preliminary talks of completing
the VLAGRBS for full 12 sq. deg.
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