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GW-driven spindown

(halvening of fgw)

At ~10-100 s
viscosity-driven **spin-flip” Dall’Osso & Stella
(fow -~ kHz ~ const) arXiv:2103.10878 =

The very strong spin- down makes these signals last hours-days in the
detectohser];mv&/ band s

eg = k (Ep,4/W) ~ 4 x 107 (k/4) Bmt Wil ellipticity ~ B2
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Raynaud+ Sciencé Advances 6, eaay2732 (2020)
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Ultra-light boson “clouds” should form around spinning BHs rough
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* superradiance, and-then dissipate tT'nrqugH GV .8MiSSioN (arvanitai®PRD91, 084014
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e - iS'rgn'al"_rriainly dep’éndd-on'the boson and BH mass" «
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DM uItra~Jrght candldates could dJrectIy‘Ynteract wlth ITF com. o,.nents '
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” E g dark photons (DP) coul‘d c;)uple/o protons and/or neutrons of‘the
mitrors producmg a s’wchastlc oscpllatory force Piefcer, PRD9Y 07500,2  (2019)]

- N o7 ([ € 100 Hz \ (normalized t6 EM coupllng
<h2 ) = 6.56 x 10 _—r -
QP mass V \"*D 10 fo constant)
0= \ ;
2T h . : :

(h2,) = 6.58 x 1026 (

pfclcle/D-P couplmg constant -

€
10—23

e—24 Slmulated DP 5|gnal

F@uency spread related to the 4
Maxwell-Beltzman velocity -
distributiop of DPs

- = =

modulus of the FFT (1VHz)
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Sensitivity

Based on matched filter.
» E.g. pulsars for which accurate
ephemeris are available

Allows for a small

!

Targeted search ! S

Based on semi-coherent methods.
E.g. SNR remnants

b w30 [
T

coh

.
»

taken into account.
Computationally bound

Binary system orbital parameters must be

B =10-25] |24

T‘obs
"4

mismatch between the observation time
GW and the EM signal

h
Hierarchical methods.
Follow-up of the most
interesting candidates.
y Computationally bound
Wide-band |} =~ i L
. (‘directed’) e
search T
e ~ All-sky search
NS in binary
h o systems e
(e.g. Sco X-1)

S, (f): detector noise power spectrum
T on: search coherence time
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IR N's consteaints on \ the equator r[a[
j ‘ ‘ ell[pt[c:[ty of mlll[second ?mlsm's :
m\ '[argets 5 radlo/puISars 03a data, > i

R e ccxntl] FOT theffirst tine, a constraint-on the, fraction of

Frequency [Hz|

spm-down ehergy due to GWs emission MEE been
detcctor, while the Virgo PSD is averaged over the run. The vertial dashed lincs [ @) bt a | ne d fo rami I I iSecon d o]

Figure 1. O3a noise PSD for H1, L1, and V1 shown in red, green, and purple. The
HI and L1 PSDs are calculated during a time period of optimal performance for the

indicate the searched frequency region for each of the five pulsars.
- »

Pulsar name hd Analysis (5 (5 | 95% £95% e o

. ‘ ; = 2 s g
“ (J2000) (10729 ethod (107%%) {10 (10" (10°* kg m?)
ApdlL 902 L21, 2020, — .d
. el -

Young pulsars

- | J053412200° (Crab) 140 Bayesian 12.7(7.9) 6.3(5.6) 15(1.2) 6.6(5.7) 8.6(7.4) x 10~° 0.010(0.009)
‘ . st F /G-statistic 8.9(6.2) 7.9(7.1) 1.9(1.5) 7.9(6.3) 10(8.1) x 106 0.014(0.011)
O3a Cove rg _Ap rll’l Sn-vector 15.9(12.4) 3.0(2.9) 12.6(12.1) 16.3(15.7) x 10~ 0.021(0.021)
- J0835-4510 (Vela) 330 Bayesian 1100(980) 120(84) 22(17) 91(73) 12.009.5) x 1073 0.067(0.052)
E._O cto be-r- 15t 2019 F /G-statistic 1470(1370) 116(48) 23(12) 96(50) 12.4(6.4) x 107 0.070(0.036)
“ NE L - Sn-vector 1700(1400) 24(24) 100(102) 13.0(13.2) x 10-5 0.073(0.073)
- Recycled pulsars
FU ” O ‘3 P rgejed d nd 104374715 0.79 Bayesian 22 4.1 0.78 0.0074 9.5 x 10-° 0.99
- - s 55 F /G-statistic 2.1 iz 0.86 0.0082 11.0 x 102 1.1
.narrow_band - - ~ Sn-vcc.tor 3
JO711-6830 1.2 Bayesian 2.6 35 0.82 0.0064 83 x 107° 0.68
) S F /G-statistic 2.4 9.4 0.98 0.0059 7.7 x 1079 0.82
searches on-going* i 29 S oo ows 12107 076
> J0737—3039A 0.62 Bayesian 5.9 33 0.69 0.80 1.0 x 1076 1.1
- . 7 < F /G-statistic 3.0 1:2 0.99 1.10 1.4 x 1076 13 1.6

Sn-vector
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C@fastramts from the energeﬁc yaumg X-ray pu[sar
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Aij 913 127, 2008, - *= -z off

,. ) / 3 ; | .
PSR 0537-6910'is also knbwn as the "brg T 5% unrestrcted
- - %% restricted
g I |tC h'e r" ) . o = . . Spin—do.wn limit

Ep,hemerrdes from NICER data

— hd

FuII O3 LIGO/VJ.rgcrdata .' L i

‘ Search atﬁoth-oncand tW|ce frot—62 Hz i 6 8

2 Ellipticity, € (107°)

- For the ﬂTSt tlme for th IS puISa.r We h ave been Figure 4. Posterior probability distribution for ellipticity

and ho for the analyses with unrestricted and restricted pri-

a bIE. to Const ral Mhe flra Ctlon of spln_d own . ors on the pulsar orientation. [The 95% credible upper limits

are shown as vertical colored lines, while the spin-down limit

energy due to-GW (less than ]:4%L - s given by the vertical dashed black line
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Censtramts on G em[ssmn‘ due to r-modes in L[ﬁe
, > . - gl[tchmg pulsaF PSR 10537-6910 \i

/ Aceeptea in-ApJ « ¢ \ fuII/O3 sed(ch motlvated by the measured inter-
| | : ~glitch braking mdex which' suggests that r-modes,
fr————— Lcould. be actives - . = \/?c ho _d

2019 Apr 1 2020 Mar 27 8t G (27Tf) MR3J

" — 90 Hz\° [ ho
. e v ~0.017 P
epoch 2 epoch 3| epoch 4 - 2 E, S _ ( f ) (10_26

170 days 61 days| 87 days

glitch glitch WFF1 EoS

Nov 20 Jan 20
. —

Frequency range: ciiid ©

. [86, 97] HZ't0 deal vgth :

EOSuwe rtainty . = TR SR AR
Ephemerls obtalned o it o] | 1l e wanene oervations rane

frpm NICER da'ta 3 — 90 92 94 90 92

GW frequency (Hz) GW frequency (Hz)



“search fmm young suloernova remnams

L

- Source Minimum #,g. (kyr) D (kpc) Teon (hours) f (Hz) f (Hz/s)
S u b m Itted to Ap'l (2 105 1 1 64 1) G1.9+0.3  0.10 8.5 1.0 [31.56,121.7] [—3.858 x 107%,3.858 x 10~%]
G15.94+0.2 0.54 8.5 1.0 [44.03,657.1] [—3.858 x 10~%,3.858 x 10~¥]
G18.9-1.1 4.4 2 1.9 [31.02,1511] 507 x 107%,1.507 x 10~
1 5 S N R O 3 a d ata 3 a]go rlt H m; G39.2-0.3 3.0 6.2 2.8 (62.02,459.2] [—1.968 x 107",1.968 x 10™"]
G65.7+1.2 20 1.5 4.7 [35.10,1128] [—3.149 x 107°,3.149 x 10~°]
- » G93.3+6.9 5.0 1.7 1.9 [30.00,1668] [—1.335 x 107%,1.335 x 10~%]
F re,q ue n Cy I'a nge : [ 10, 20@0] H Z G111.7-2.1  0.30 3.3 1.0 [25.71,365.1] [—3.858 x 10™%,3.858 x 10~*]
. G189.143.0 3.0 1.5 1.4 [26.13,2000] [—1.968 x 107%,1.968 x 10~%]
1kpe 1/2 I 1/2 G266.2-1.2 0.69 0.2 1.0 [18.36,839.6] [—3.858 x 107%,3.858 x 1077
= 2.27 % 10—24 b i 3 G291.0-0.1 1.2 3.5 1.0 [31.97,1460] [—3.858 x 107*,3.858 x 10~°]
D 1038 kg m G330.2+1.0 1.0 5 1.1 [36.57, 1039 858 x 107°,3.858 x 10|
G347.3-0.5 1.6 0.9 1.0 [21.74,1947] [-3.858 x 107%,3.858 x 10~%]
G65.7+1.2 G39.2-0.3 G350.1-0.3  0.60 4.5 1.0 [31.96,730.1] [—3.858 x 10™%,3.858 x 10~¥]
L: full band X L: injections L: full band X  L:injection G353.6-0.7 27 3.2 10 [77.86,318.3] [—2.295 x 107%,2.205 x 10°]
H: full band X H: injections H: full band X H: injectior G354.440.0 0.10 5 1.0 [25.72,121.7] [—3.858 x 10™°,3.858 x 10~ ]
V: full band X V: injections V: full band X V: injections
. age-based limit age-based limit N
g B ho min7- 7.10 6 for 665 7+1 2
110y L 107, -
= 3 = \
2o ¢ o Yy
e | L F L et 6-108forGZ66 2- 1. 2/Vela Ir.
10 e ¥ . 3 '_-{. ¢
X L Sl hlaAE - -
¥ E
NSt ——, Search'sensitive to a p055|ble spm'
0 200 400 600 0 200 400 600 800 1000 EWEEIR d (S r| ng ' SR 17
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Constramts on dark photon dark matter using data fmm
: - ol L[GO s and V[rgo S th[rd absemmg run\‘\ .
- PRL S (2105 1385) A it - mass (eV/c)
. —— Cross correlation

FulFO3 sear_ch, 2 plpellne's e - oo

I:'XpTored DP mass .ra'nge: 10‘424 — 1011 - ! BSD limits +10
: Improvémént 6f O(100) w.r.t. dark

‘matter dif€cf detection experiments in’

the ragge. 12 4] 1073eV/c? g
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We are currentjy completmg 03 analyse? _—\ -

“Three crucial mgredler);cs to m(rease ‘ 5 L | [

R | = 03: 50 Mpc
m O3: L- 130 Mpc 04: 90-120 Mpc

—o1 | A = 03: H-110 Mpc _21 05: 150-260 Mpc
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