
UvA-DARE is a service provided by the library of the University of Amsterdam (https://dare.uva.nl)

UvA-DARE (Digital Academic Repository)

A possible state transition in the low-mass X-ray binary XSS J12270-4859

Bassa, C.G.; Patruno, A.; Hessels, J.; Archibald, A.M.; Mahony, E.K.; Monard, B.; Keane,
E.F.; Bogdanov, S.; Stappers, B.W.; Janssen, G.H.; Tendulkar, S.

Publication date
2013
Document Version
Final published version
Published in
The astronomer's telegram

Link to publication

Citation for published version (APA):
Bassa, C. G., Patruno, A., Hessels, J., Archibald, A. M., Mahony, E. K., Monard, B., Keane, E.
F., Bogdanov, S., Stappers, B. W., Janssen, G. H., & Tendulkar, S. (2013). A possible state
transition in the low-mass X-ray binary XSS J12270-4859. The astronomer's telegram, 5647.
http://www.astronomerstelegram.org/?read=5647

General rights
It is not permitted to download or to forward/distribute the text or part of it without the consent of the author(s)
and/or copyright holder(s), other than for strictly personal, individual use, unless the work is under an open
content license (like Creative Commons).

Disclaimer/Complaints regulations
If you believe that digital publication of certain material infringes any of your rights or (privacy) interests, please
let the Library know, stating your reasons. In case of a legitimate complaint, the Library will make the material
inaccessible and/or remove it from the website. Please Ask the Library: https://uba.uva.nl/en/contact, or a letter
to: Library of the University of Amsterdam, Secretariat, Singel 425, 1012 WP Amsterdam, The Netherlands. You
will be contacted as soon as possible.

Download date:09 Mar 2023

https://dare.uva.nl/personal/pure/en/publications/a-possible-state-transition-in-the-lowmass-xray-binary-xss-j122704859(827d0a6e-16c2-4d78-8e14-c26abb13cd41).html
http://www.astronomerstelegram.org/?read=5647


ATel #5647: A possible state transition in the low-mass X-ray binary XSS J12270-4859

http://www.astronomerstelegram.org/?read=5647[2-9-2014 11:38:16]

 Outside
 GCN
IAUCs

 Other 
ATel on Twitter and Facebook
ATELstream
ATel Community Site
MacOS: Dashboard Widget




Post |
Search |
Policies

 Credential |
Feeds |
Email

 2 Sep 2014; 09:38 UT

This space for free for your
 conference.

 Third Announcement
Abstract deadline Sept.2, 2014

IAU Sym.305 "Polarimetry -
 Sun & Stars"
Costa Rica

 Nov 30- Dec 5, 2014

[ Previous | Next | ADS  ]

A possible state transition in the low-mass X-ray binary
 XSS J12270-4859

ATel #5647; C. G. Bassa (ASTRON), A. Patruno (Leiden/ASTRON), J. W.T. Hessels
 (ASTRON/UvA), A. M. Archibald (ASTRON), E. K. Mahony (ASTRON), B. Monard

 (Kleinkaroo Observatory), E. F. Keane (Swinburne), S. Bogdanov (Columbia), B. W. Stappers
 (Manchester), G. H. Janssen (ASTRON), S. Tendulkar (Caltech)

 on 10 Dec 2013; 11:41 UT
Credential Certification: Alessandro Patruno (patruno@strw.leidenuniv.nl)

Subjects: Radio, Optical, X-ray, Gamma Ray, Binary, Neutron Star
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Tweet 4  

Spurred by the recent state change in the "missing link" pulsar binary system PSR J1023+0038
 (ATel #5513, #5514, #5515, #5516; Stappers et al. 2013, arXiv:1311.7506; Patruno et al. 2013,
 arXiv:1310.7549) we report on optical, radio, X-ray and gamma-ray observations of the low-
mass X-ray binary XSS J12270-4859, conducted between 2012 March 29 and 2013 December 10.

XSS J12270-4859 has previously been proposed as the only low-mass X-ray binary seen as a
 Fermi gamma-ray source (1FGL J1227.9-4852/2FGL J1227.7-4853; de Martino et al. 2013,
 A&A 550, A89, Hill et al. 2011, MNRAS 415, 235). The recent state change of PSR J1023+0038
 has been accompanied by a five-fold increase in gamma-ray luminosity, suggesting that XSS
 J12270-4859, and similar systems, may also show gamma-ray variability and perhaps transition
 between the LMXB state and the radio pulsar state.

Optical monitoring of XSS J12270-4859 over the past four years shows that the source decreased
 by 1.5 to 2 magnitudes in brightness some time between 2012 November 14 and 2012 December
 21 (B. Monard, 2013). Optical spectra obtained with EFOSC2 at the NTT on 2013 November 8
 show weak absorption lines of hydrogen alpha and beta as well as the sodium doublet at 5890
 and 5896 Angstrom. The spectral type is consistent with late-G/early-K. This spectrum is in
 marked contrast to those obtained with the same instrument in 2012 March 29 to April 1, which
 show strong hydrogen and helium emission lines, comparable to the spectrum published in
 Massetti et al. (2006, A&A 459, 21). R-band photometry of acquisition images obtained during
 the 2012 and 2013 spectroscopic observations confirms the 1.5-mag decrease in the brightness of
 the source.

More recently, XSS J12270-4859 was observed in X-rays with a 2-ks pointed Swift/XRT
 observation carried out on 2013 December 10 at 06:26:00 UT. The 0.3-10 keV count rate is
 approximately 0.015 ct/s, which is more than a factor ten lower than the 0.3-10 keV average

count rate reported by de Martino et al. (2013) (0.2-0.3 ct/s). This flux corresponds to a 0.3-10
 keV X-ray luminosity of approximately 1e32-1e33 erg/s for an assumed power-law model with
 spectral index between 1 and 2, a negligible absorption, assuming a distance between 1 and 3
 kpc. This count rate is also at least a factor 2 lower than the minimum count rate observed by de
 Martino et al. during the dips of this source, confirming that XSS J12270-4859 has likely

 Related
 6162  Optical observations of

 J1023+0038

 6103  NIR Imaging of the
 Transitional Pulsar Binary
 J1023+0038

 5890  GMRT discovery of a 1.69 ms
 radio pulsar associated with
 XSS J12270-4859

 5868  PSR J1023+0038: phase-
resolved optical spectroscopy
 and continued X-ray activity

 5747  Spectroscopic and
 photometric observations
 confirm XSS J12270-4859 in a
 low state

 5658  XSS J12270-4859: Correction
 to ATel #5651

 5652  Fermi/LAT and Swift/XRT
 observations of XSS J12270-
4859/2FGL J1227.7-4853

 5651  Spectroscopic observations
 of the peculiar low-mass X-
ray binary XSS J12270-4859

 5647  A possible state transition in
 the low-mass X-ray binary
 XSS J12270-4859

 5534  Swift observation of the
 transitional pulsar PSR
 J1023+0038

 5516  X-Ray and UV/Optical
 Variability of the Missing Link
 Binary Pulsar PSR
 J1023+0038

 5515  Enhanced X-ray emission of
 the binary millisecond pulsar
 J1023+0038

 5514  Optical Observations of the
 Binary MSP J1023+0038 in a
 New Accreting State

 5513  State-change in the
 "transition" binary
 millisecond pulsar
 J1023+0038

37Recommend

http://gcn.gsfc.nasa.gov/gcn/gcn3_archive.html
http://www.cbat.eps.harvard.edu/iauc/RecentIAUCs.html
http://twitter.com/astronomerstel/
http://www.facebook.com/astronomerstelegram
http://blogs.astronomerstelegram.org/atelstream-faq
http://blogs.astronomerstelegram.org/
http://www.astronomerstelegram.org/dashboard/
http://www.astronomerstelegram.org/
http://www.astronomerstelegram.org/
http://www.astronomerstelegram.org/?printform
http://www.astronomerstelegram.org/?reconfigure
http://www.astronomerstelegram.org/?inform
http://www.astronomerstelegram.org/?getcredentialform
http://www.astronomerstelegram.org/?listxml
http://www.astronomerstelegram.org/?emailsubupdate
http://blogs.astronomerstelegram.org/2013/12/this-space-for-free-2/
http://www.astronomerstelegram.org/?advert=23
http://www.astronomerstelegram.org/?advert=23
http://www.astronomerstelegram.org/?advert=23
http://www.astronomerstelegram.org/?advert=23
http://www.astronomerstelegram.org/?advert=23
http://www.astronomerstelegram.org/?advert=23
http://www.astronomerstelegram.org/?advert=23
http://www.astronomerstelegram.org/?read=5646
http://www.astronomerstelegram.org/?read=5648
http://adsabs.harvard.edu/cgi-bin/nph-abs_connect?db_key=AST&bibstem=ATel&volume=5647
mailto:patruno@strw.leidenuniv.nl
mailto:patruno@strw.leidenuniv.nl
mailto:patruno@strw.leidenuniv.nl
mailto:patruno@strw.leidenuniv.nl
http://www.astronomerstelegram.org/?read=5651
http://www.astronomerstelegram.org/?read=5652
http://www.astronomerstelegram.org/?read=5747
http://www.astronomerstelegram.org/?read=5890
http://www.astronomerstelegram.org/?read=6162
https://twitter.com/intent/tweet?original_referer=&text=ATel%20%235647%3A%20A%20possible%20state%20transition%20in%20the%20low-mass%20X-ray%20binary%20XSS%20J12270-4859&tw_p=tweetbutton&url=http%3A%2F%2Fwww.astronomerstelegram.org%2F%3Fread%3D5647&via=astronomerstel
https://twitter.com/intent/tweet?original_referer=&text=ATel%20%235647%3A%20A%20possible%20state%20transition%20in%20the%20low-mass%20X-ray%20binary%20XSS%20J12270-4859&tw_p=tweetbutton&url=http%3A%2F%2Fwww.astronomerstelegram.org%2F%3Fread%3D5647&via=astronomerstel
https://twitter.com/intent/tweet?original_referer=&text=ATel%20%235647%3A%20A%20possible%20state%20transition%20in%20the%20low-mass%20X-ray%20binary%20XSS%20J12270-4859&tw_p=tweetbutton&url=http%3A%2F%2Fwww.astronomerstelegram.org%2F%3Fread%3D5647&via=astronomerstel
http://twitter.com/search?q=http%3A%2F%2Fwww.astronomerstelegram.org%2F%3Fread%3D5647
http://www.astronomerstelegram.org/?read=5513
http://www.astronomerstelegram.org/?read=5514
http://www.astronomerstelegram.org/?read=5515
http://www.astronomerstelegram.org/?read=5516
http://ooruri.kusastro.kyoto-u.ac.jp/mailarchive/vsnet-alert/15549
http://ooruri.kusastro.kyoto-u.ac.jp/mailarchive/vsnet-alert/15549
http://www.astronomerstelegram.org/?read=6162
http://www.astronomerstelegram.org/?read=6162
http://www.astronomerstelegram.org/?read=6103
http://www.astronomerstelegram.org/?read=6103
http://www.astronomerstelegram.org/?read=6103
http://www.astronomerstelegram.org/?read=5890
http://www.astronomerstelegram.org/?read=5890
http://www.astronomerstelegram.org/?read=5890
http://www.astronomerstelegram.org/?read=5868
http://www.astronomerstelegram.org/?read=5868
http://www.astronomerstelegram.org/?read=5868
http://www.astronomerstelegram.org/?read=5747
http://www.astronomerstelegram.org/?read=5747
http://www.astronomerstelegram.org/?read=5747
http://www.astronomerstelegram.org/?read=5747
http://www.astronomerstelegram.org/?read=5658
http://www.astronomerstelegram.org/?read=5658
http://www.astronomerstelegram.org/?read=5652
http://www.astronomerstelegram.org/?read=5652
http://www.astronomerstelegram.org/?read=5652
http://www.astronomerstelegram.org/?read=5651
http://www.astronomerstelegram.org/?read=5651
http://www.astronomerstelegram.org/?read=5651
http://www.astronomerstelegram.org/?read=5534
http://www.astronomerstelegram.org/?read=5534
http://www.astronomerstelegram.org/?read=5534
http://www.astronomerstelegram.org/?read=5534
http://www.astronomerstelegram.org/?read=5516
http://www.astronomerstelegram.org/?read=5516
http://www.astronomerstelegram.org/?read=5516
http://www.astronomerstelegram.org/?read=5516
http://www.astronomerstelegram.org/?read=5515
http://www.astronomerstelegram.org/?read=5515
http://www.astronomerstelegram.org/?read=5515
http://www.astronomerstelegram.org/?read=5514
http://www.astronomerstelegram.org/?read=5514
http://www.astronomerstelegram.org/?read=5514
http://www.astronomerstelegram.org/?read=5513
http://www.astronomerstelegram.org/?read=5513
http://www.astronomerstelegram.org/?read=5513
http://www.astronomerstelegram.org/?read=5513


ATel #5647: A possible state transition in the low-mass X-ray binary XSS J12270-4859

http://www.astronomerstelegram.org/?read=5647[2-9-2014 11:38:16]

 changed state.

The public Fermi gamma-ray light curve of 2FGL J1227.7-4853 shows a hint of a decrease in
 gamma-ray flux coincident with the decrease in optical brightness (link), though we note that the
 public light curve may be contaminated by photons from unrelated sources as no background
 subtraction is performed. The gamma-ray change, if real, does not appear as pronounced as what
 has been observed in PSR J1023+0038 (Stappers et al. 2013, arXiv:1311.7506).

The optical and X-ray monitoring of XSS J12270-4859 suggests that this source has a very
 similar phenomenology to PSR J1023+0038 and that it has transitioned from a quiescent low-
mass X-ray binary state into a new faint state where no signatures of accretion are visible. This

suggests that a radio millisecond pulsar may now be visible in the system. As part of an approved
 DDT campaign, we are acquiring Parkes pulsar search data. Analysis of those data is ongoing.
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