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Short time-scales burst activity in three binary star systems and the related accretion efficiency
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Highlights | re—— |

Binary system: Be star (by Secchiin 1867) [16]

O Gamma-ray events such as bursts are among the most energetic events in the Universe. Dissimilar MWC148 (Monoceros, = HD 259440)  Its optical magnitude is in the range 1.5-2.5inV

‘ to bursts, gamma flares are events with lower energy and magnitude. Binary system: HMXB; Be/X-ray star (Jaschek & Egret (AAVSO data);
O We present our results of short burst activity in three binary stars systems of different types. Data 1982). « spectral type of y Cas is BO.5 1V [14, 22];
from different astronomical sources (Swift observatory (BAT and XRT), Fermi/LAT (Large Area

* X-ray luminosity Lx = 103?—1033 ergs=! [17];
 effective temperature Teff = 25000 K [19];
* Orbital period: 203.5 days; rotational period =

Telescope) data) are used. We identify signatures of X-ray and optical events in the three objects. « BO Vpe star [4];

Gamma flares in different energy ranges at the position of the selected target are detected. . Y-ray source, at very high energy bands (TeV) [4, 7];
0 We estimate an accretion efficiency in these binaries, based on the obtained from the . Its average apparent magnitude is 9.12 in the V

observational data luminosity. We define the type of accretion for each of the studied in this work 1.215 days [18, 21].

: : : ) : band (Tycho-2);
objects and its relevance to the mass transfer properties. The importance of accretion processes (Ty )

' i)  dnzeemnesin L S el L ke 18 _gn
onto compact objects to power-up gamma-ray and X-ray events is discussed.
0 2 ] P b y 4 o Orbital period: 321 days [8]. Y2436 Cyg (Cyenus)

Swift/XRT details: Swift energy band total = 0.3 < E < 10 keV; Following the separation of the ) _
energy band (Evans 2013): Soft=0.3 <E <1 keV; Medium =1 <E <2 KeV; Hard =2 < E < 10 keV. Binary system: BY Dra Variable
Two reading-out basic modes at the XRT: The Windowed Timing (WT) mode operates at high
count rates; Photon Counting (PC) mode, which is used at lower count rates (Evans et al. 2009, * Spectral type - K2.5V
Evans et al. 2014). All processing was performed using HEASOFT v6.22. * Magnitudes: 8.694 in B; 7.714 in V (AAVSO data;
O FAVA (Fermi All-sky Variability Analysis) details: based on the data of Large Area Telescope (LAT) Tycho-2 catalogue)
.\ on board the Fermi Satellite. The events detections with the significance threshold: > 5.5 o (or < - e Orbital period: 10.526 d (Gaia DR3);
\ 5.5 0) (Ackermann et al. 2013; Abdolahi et al. 2017) are considered only. . effective temperature Teff =4819 K (Gaia DR3);
» Distance to the object: 19.6 pc (Gaia DR3).

[ Observational results from Swift/XRT and FAVA ]
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[ Accretion efficiency and comparison of the targets’ emission profiles ]
Discussion and Concluding
* It is important to know an accretion efficiency values, since it gives the remarks
measurement of how efficiently the mass energy of the accreted material is 02 — Figure 7. Comparison of wof ‘ ‘ ‘ ‘ . O The accretion of matter onto compact objects in
converted into radiation. ’ the count rates variability oF 1 binaries with neutron stars or black holes, as MWC 148,
* We calculate average accretion efficiency values nacc for the three objects, 3""5’ 1 through the observational & :; 1 releases sufficient gravitational energy that could be able
by using the expression of (Kolb 2010): 14, = GM;/R;c?, obtained by the = time (in MJD) for the three 2 of 1 to power gamma-ray processes (Diehl 2001). The
. . . . y 0 e 0.1 5 = . . . . .
expression of accretion luminosity: Lge. = NgccMc?. We use the maximum z objects separately: E 9 obtained data from Swift/XRT for this object show its
values of luminosity, based on the obs. data. 80057 | - MWC148, in PC mode =3 1 maximum activity operates at medium energy band 1 +
* Nacc depicts the disc accretion; We evaluate the spherical accretion (red line); 2| | 2 keV during the time-interval in Figs. 1 and 2, which is
. 3 ] - . - - 1_ — - .
efficiency § in order to estimate the dominant accretion mode in each of the . L , L « y Cas, in WT (blue line) \ | | | | - unexpect.ed moderaFe behaYlor for this class of stars.
objects (see Table). MJD and PC mode (indigo e s " U No coincidence in the time of gamma events for the
line); three objects, detected by FAVA and Swift, is observed.
02 - ‘ ‘ ‘ . V2436 Cve in PC mode 016 — U The y-events, in the current survey, detected by FAVA
Parameter | ] i ling)g, 0 oral | are sporadic. They are not as energetic as the typical
/ 015 1 & ; ol | Gamma-Ray Bursts. The registered flares fade rapidly,
- 2 ] As seep, fo.r gamma .Cas its % ' A within a day.
Object E o1 operation is mostly in WT : T | O Despite the detected gamma emissions are localized
3 1 ?oge, V{’hICh . ioes > §°-°5_ | in the targets coordinates, we do not have strong
(6+0.12) (1.2 +0.02) ) - y 1% SRt couny 0.06 evidence that they originate precisely from the objects,
MWC 148 X_10‘2 XIO'Z A o0a| i even for the gamma-ray emitter MWC148. One
T 056 o  or _om o7a assumption we could make about the sources of such
gamma events is that their position is out of the three
(4+0.1) (8+0.18) : . examined objects [6].
Y Cas X 10_4 X 10_5 0.9 0.009 Flgure 8 ThlS flgure ShOWS Accretion efficiency (Aeff) of the three objects D AS eXpeCtEd, the aCCI'etOI' in the MWC148 system has
the increase in accretion 01— ' — T T T larger accretion efficiency with approximately two
101 ] 1 0.091 Disc efficienc; ] . . -
(9+0.14) (1.8+ 0.03) efficiency (AeZHinEEUEE. i 60 Spnarieal ottieioncy| ] orders of magnitude than that of the compact objects in
V2436 Cyg —10'_3 ' 103 1.35 0.003 th‘? mass of the compact 6.7 = e 1an the other two systems. As a black hole, it has two
= S object (Mco) for the three 0.06f . independent but complementary effects on the accretion
targetS. The two curves “ 0.05[ N flows around it:
. . o 0.04f 1 . . =
Table: The mean values of accretion efficiency calculated for the three objects depict t?e f(;h:fmges 1:11_ B 0.03] ] <> Itacts as a more LSS SCAIBT00 It functions as
in the two suggested accretion modes: 1 - for disc accretion, € - for spherical t}é}l)es 1_0 & 1C§ncyh _ISCI n 0.02f- f a more powerful compact object.
| accretion. Mco is the mass of the compact companion; Rco - radius of the ( lcliel 1ne?rhan SE erlcg. § °'°z: vcas MwC 148
| compact companion. (re_ _ ine). The corresponding Lok V2436 Cyg 1
\ efficiency values are pointed ol T
for each star (see squares). ° ! ? o msum1 °
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