([ Vanish - of Quadpatic Low Numbers \\\\

oF Schwarzschild Black Holes

k\ HW{LEWQ ASSG’/WLL&: Géué'mLe du GolR Ondles Cor%vi'ﬁqti}omeue; ) ) >
October 2024, Marseille

Ni;l(ol.q, Sowi'(:

l:mseol on 231205065 omd 2LH10.03542 Wi'l;lr\,
MM.Riva, ) L-SQWbOVLE J FVQY“M/L?;Q:L and . T teanu

@ IPAT) [
SACLAY PARIS-SACLAY




RQML holerl TLJQL &5’&60'[;5 C{anl Love N.,LM /oerg

/ [

Som ¢ L VI N
cowpacl \ V4 /
obyect o

o 7
~

- Ry =y, Swall" tidal Jorces =3
=> Tidal efdects encoded n Lo numbers l

| Lnear response (Imatuceo! YBSFCMS&) — imx( Bji[lja{omd

Le OQQOCOM'Z?EGWS/
cnduced wult [,pcl,e,s



,?
\’\/Ll‘/ 0{0 W€ (are Oblaou,t Love Nwmloer‘s {

’bron stot,y—
O Nen

,90( Jor GW1R1F— (opctyaut on oS5 of

. Conrbﬂ/m

CLOh LBS lfl?l :LB : "' (' € i"lD Z;“‘gt ’ 5 C
H



\I\/Lt‘/ olo W€ (are OLLDL,:t Love Nwmloer‘s 7

+ Lonstrained Jor GW1781F — (opstyaut on FoS of newtron star

lon
. BLQCK \/\OLB} Lwe KBH =0 ! (f"*e (K D=4, asimp- ’}L’"b)

Stwly Subleadi N tida| eSfects
~ Yo Rits _ Lee wgr—-o"
~to pult eadt ity order prediction on $irw growund

2
ot b [Todal Gusd TLJ@L)
@eéoy-l/uﬁons) ?3; (:S‘oetbt ) 9& (&cetol +

Quadratic Love numbers

. O’GL order Wwewcy (stxtic)

.See avel o loeyoud Longar tides



| ove N be rs

or‘Lcl LCM I Hective Fuclot Tbe . WEFT

¥ (leauw amnd YobusU Fromework Jor geveral tida| efdects
( ststewatic accowdl of nonLlihearitoes and Free o gaupe amnbignity)

S[%N \?Q;] — @,__.,’\-/ ———
Eostec, —Hilbet pount Particle

dervatives of ¢lectric part of the Weyl Lewnsor Maauefic pov-U
leven ) Lodol)



)_D\/e VLUW*PL?C S

OY‘LFJ (,(}\4, Fdective Feeld ‘H,,e _

’gowuecw reSponse 7.
Q l Ey t KLL»,L& L /*x. D L4L('BB)/‘L + O (ft3 EB°)

L.

/’ Q u,ouolf oCbL C LTC;\/e Numbe,fs

(Limgar) Love wuwmbers

R{,v&, Sawitouwl ‘ ] I’tea_uw RLV%, SQ%-EOLL‘»
NS  Vernizae 23 N 5 VEruc%%b ll"l"






Secwb\ order BH Per'twbatéou tLEOf\,



Sewa order BY perturkation tLeor\,

£m 2 pl2)
LLneq,r SO[JM-‘:COLLSI (")HO = 64- ﬁz (l%r'{)

Sowrles , kunown :\wv C‘tLous

of Lineor colutious
.waose ma»in,riﬂ o So‘»-itd«u at the lwri‘%:ou

: Dwe '\70 SFBCC:HC é—orm 0‘3’ ‘lj\n,@ Souwirce we Find thet
all regular solutious at 2\ order are

" iy, 'vq,,Sau'(:a v
IS'CVLL{C POL‘jVLOlM«CQ/(J LN LY'/ VjS) 1 Tteauu, K: “']

NS I Veruizzt Lo






Maftcl/tb ‘_‘ to WETT
2 (Bit)
- BHPT g LVes O)HO = + s e Ll t #V_ﬂ




x (Quodratic statec tidal res ponse of Schwarzscaild
black holes vanishes Sor all multipeles

x Hwt oF lhuddew symmetiies beyowd Lonear perturbatip ¢

(See Jor Lineas fer"tw’La:l;}‘c:»kS)

X Siw LCCL oS’ Lml Ovoler BHPT —3 Swr,y“ber wWaly 0“5’ OG- amS(
Pty calculationt T

x Extewd to all oders) Ve RN consider D>ot AdS ...



