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most popular emissions in BNS mergers
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Short gamma-ray bursts

stable NS (magnetar)

supra-massive NS
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Shﬂft ga]nma—fay l)ufsts Rowlinson et al.

MNRAS Vol. 430, 2,
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stable NS (magnetar)

~50%
SGRBs have a
plateaux phase

supra-massive NS
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Can archived data a ’zeac[y tell s somet/zing about BNS
emission’
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CONSTRAINS ©N THE EMISSION
MODELS OR BNS MERGER RATES
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S.Vinciguerra, M.Branchesi, I.Mandel, R.Ciolfi,
& G.Stratta.
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CODE STRENGHTS

FIXING THE BNS MERGER RATE MODEL,
WE CAN CONSTRAIN THE EMISSION MODEL;

. _ FIXING THE EMISSION MODEL,;.
WE CAN CONSTRAIN THE BNS MERGER RATE MODEL,’.
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OUR FIRST CASE STUDY: X-r

- Many X-ray emission
models have been recently
proposed;

- most of them are very bright
and substantially isotropic;

- very few contaminants for
the soft band (0.2-10 keV) (in

comparison with the other EM
bands);

- characterised by lower

absorption than the optical
- band.
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XMM Newton (02-12) keV

FoV ~ 1/4 DEG? SLEW DATA POINTED OBSERVATIONS

SENSITIVITY ~107?erg s cm™ ~10™ erg s cm™

COVERED AREA ~80% ~3.3%

AVERAGE TIME OF
OBSERVATION

X—ray model Iuminosities & SCRBs

Light curves at 200 Mpc
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== Kyutoku et al. 2013 n = lem ™3
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Metzger & Piro 2014
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XMM Newton (02-12) keV
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X—ray model - Siegel & Giolfi (2016)

+ ISOTROPIC
+ VERY BRIGHT

- SPECIFIC SPECTRUM MODEL

] I Stable NS
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First preliminary results

RATES FOR EMITTED LIGHT

BNS MERGERS CURVE
from

synthetic universe from

Dominick et al.(2013) Siegel & Ciolfi
-high- 2015

http://www.syntheticuniverSe=



http://www.syntheticuniverse.org

First preliminary results

Stable NS
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Luminosity [erg/s]

Source time from merger [s]
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First results - code optimisation

Light curve at different
energies
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First results - code optimisation

Light curve at different
energies ’

more precise account for light
curve shifts in redshift and

N ° o .
I — sensitivity
Qource rime Jjrom merger |S

ABSORPTION » ~1 event less in slew
ABSORPTION » ~1 event less in pointed observations
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DATA_ANALYSIS - status & plan
s 4 L R

Within all the data we need to find the
“right” ones!
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= KEY-QUESTIONS -

wIs it a transient?

wIs it consistent with
' the model? E
WHICH?

eanity checke on data
discarding extended cources ¢/
discarding obgervationg incongistent
with the propoged emiggione ¢/
selecting unknown objects by crose-
matcheg with catalogues: K

+ getting correct match-radio QX
eelecting characterigtic congigtent
with the emissions ¥
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We need to apply filters consistently to the algorithm
‘E i d d. L] L] L] L]
s dedicated in predicting the number of events in the data



On going/future investigations

BNS MERGER LIGHT CURVES
RATE MODELS models
distributions
DIFFERENT
INSTRUMENTS
ENVIRONMENT
CODE DEVELOPING
DATA (detection criteria)
ANALYSYS more informative outputs




many new emission
models have been
proposed to be
assocliated to BNS
mergers

many years of
observations are
already available

in archive data

saprEMe + DATA ANALYSIS

ns on models

S for new M helping organlslng
ments observing strategle
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STABLE NS vs SMINS ..

Luminosity [erg/s]

[—

<
-
O

o)
&

l -

A
102 107! 10° 10! 10? 10° 10* 10° 10° 107
Source time from merger |s]

0.2—1 keV
1 -2 keV
2—3 keV
3—4 keV
4—5 keV

’ — each 1.8keVin the (0.2 —12) keV range

(=]
5

3
Mg,

1 O'W /

4]
s - =
o 2 10% / 6—7 keV
Q o / 5
@ ;i lO.H // (\\ a
Q_‘ 108 ,,,/ \ ‘I‘ "\‘ 7P
w ;3 1042 \ ‘\ o
N S , \[ | 20T
‘S 107 \l z
Z. S | | N
3: 10% ‘\
= 3 n Q
)
op) =
i
7P

o36L ; ‘ ;
: 102 107! 10° 10! 10° 103 10* 10° 10° 107

Source time from merger [s]

0T 10° 10! 10° 10 10* 10° 05 107
Source time from merger [s]




Binary neutron
star mergers

M / MTOV’ q =
A bmary (< 1kHz) black hole + torus (5 — 6kHz) black hole (6 — 7kHz)

2@. y

binary (< 1kHz) ~ HMNS/SMNS (2 — 4kHz)  black hole + torus (5 — 6kHz) black hole(6 — 7kHz)

binary (< 1kHz)




SMNS (diff. rot.)(2 — 4kHz) SMNS (unif. rot.)(1 — 2kHz) black hole/NS ?




long-lived NS likely

* From observations maximum NS
mass is about 2 Msun;
+ higher mass up to 2.4 Msun
for uniform rotation support

« NS masses in binary peaks at ~
1.3-1.4 Msun, which leads to
typical remnant masses of
2.3-2.4 Mgsun after the merger;

ADDITIONAL
EMISSIONS

SMNS (diff. rot.)(2 — 4kHz) SMNS (unif. rot.)(1 — 2kHz) black hole/NS ?




Long radio waves

Z00 OF
EMISSIONS

now predicted for

NS-NS mergers
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SMNS (diff. rot.)(2 — 4kHz) SMNS (unif. rot.)(1 — 2kHz) black hole/NS ?




