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POST-MERGER OUTCOMES

hypermassive | supramassive
neutron starS | neutron stars

e support: differential rotation | support: solid-body rotation

e 1.2 < M/Mroy <15 1e1.0 < M/Mrov < 1.2

e collapse: Alfvén timescale | collapse: spindown timescale
e ~1 — 100 ms (??) o ~ 10 — I0,000 S (Ravi & PL 2014)



SUPRA- OR HYPERMASSIVE?

M = 1327011 Mg

Rest mass conservation

Kiziltan et al. (2013)
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searching for a GW170817 post-merger remnant

V'Sy and hy [1/VHz]

10—19

| | | 1 1 1 | |

Er LIGO — Hanford A A magnetar (intermediate) - STAMP : Zebragag E
i LIGO — Livingston ¥ ¥ bar mode (intermediate) B STAMP : Lo Il
i Virgo B B BNS merger simulation (short) Bl cWB T
M| GEOGO00 !
10-20 |- | -
= 5
[ v = 3.9 [
WP~ o I
- | \ “‘l l. ¥ S -

~

o

-~
-
-
-~
-
-
-~ .
~
-

~~
~ -
-~

-~ !
-~ .
-~
-~

-
-~ -~
-~ - ¥ -
- - ! -
- -~
-~ -~ -
- | { i { - !
: - | 1 | -  —
-~ -~
- - 1 al L1
-
..... 1. Al 4 -
-~ - : — —-— — ' 1 ] 2 1 B - — —
-
Ll 4 L . U I N
-~
-
-
...... '8 - b 1 £ L —
~~~~~~ l
- } -y !
- RAll - —
- -
-
-~
~ %s

E@@ =

- -—
- el
-~ -
-~ - - -
~~~~~
BNS merger in NGC 4993

S merger 1n NGC 499. -
- —
- = —
- —

-~
-y —
I 1=~ ]

Frequency [Hz]

Abbott+ (2017; GW170817 “post-merger paper”)



-~
=
w
o
R
S
2

®

Brightness
.

1 2 3 4
Days since merger



— (K, Ks)-3

— -2

—J-1

I

| — (2,71

e (1,712
(r,R)*3
V+d

_Q*’b
(B,g'1+6
U+7

o)
<
®
§e)
B
[=
(o)
@
=
=
o
@
a
o
<

10
days since merger




Takami, Rezzolla & Baiotti (2014)
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Rezzolla & Takami (2016)
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GRAVITATIONAL WAVES FROM HYPERMASSIVE NEUTRON STARS

Clark et al. (2016)

SNR horizon detection rate
(@ 50 Mpc) |distance (Mpc) (year1)

~3 ~30 ~0.01




Yang+ (2013)
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) | GRAVITATIONAL
" | WAVES FROM. ..

SUPRAMASSIVE &
LONG-LIVED
NEUTRON STARS
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e toroidal magnetic
field + spin flip

e.g., Cutler 2002,
Dall’Osso et al. (2015),
PL & Glampedakis (2016)
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GRAVITATIONAL WAVE EMISSION - THEORY

e toroidal magnetic
field + SpiIl ﬂlp Doneva et al. (2015)
EOS WFF2 {ml

f-mode /=2

e secular bar-mode instability

e.g., Corsi & Meszaros (2009) |
Doneva et al. (2015)
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UNSTABLE

e toroidal magnetic
field + spin flip
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Can constrain GW emission 140903A

from X-ray observations
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Can constrain GW emission 140903A

from X-ray observations
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GRB130603B

GRB140903A
Can constrain GW emission 116404631

from X-ray observations R1509.58
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e Can constrain GW emission from X-ray observations
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Energy budget | - aLIGO
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Rowlinson et al. (201_3)
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PL et al (2014)
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quark stars?
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CONCLUSIONS

» rich physics of post-merger
remnants not well understood

» potential for multi-messenger
analysis:

» radio, optical, x ray, gamma ra

» gravitational wave



GRAVITATIONAL WAVES FROM HYPERMASSIVE NEUTRON STARS

OPEN CHALLENGES FOR DETECTION

» data-analysis algorithms

» many developed, and looking.

» can get better sensitivity if we have better models!
» Binary neutron star simulations:

» numerical convergence?

» dissipative effects?

» magnetic fields under-resolved/not understood,

> coc



GRAVITATIONAL WAVES FROM LONG-LIVED NEUTRON STARS

OPEN CHALLENGES FOR DETECTION

» data-analysis algorithms

» many developed, and looking.

» can get better sensitivity if we have better models!
» Understanding the physics

» What B-field do we get?

» Does the spin flip happen, lan? Timescale?

» Are bar modes, rr-modes relevant?

» We need better detectors....



EXTRA SLIDES
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Can constrain GW emission
from X-ray observations

(kilonovae)
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