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HIGH PRECISION WQFT COMPUTATIONS: WORKFLOW . .. oo oputesnspssscs o

Berends-Giele recursion

Aph fuv (u, 2)

Generate graphs & , o 3
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Insert Feynman rules

l

. . . Hy Hen
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scalar integral family

Kira 3.0

20-}— Integration by parts & Reduced symmetries
Master Integrals

(5PM: 6g vertex)

\—"/

i + | Fix boundary conditions

due to retarded prop.

/

Method of regions

: R (potential & radiation
in static limit (PN) v —1 i
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Single scale

[Solve masters by Diff. J integrals

Eq. technique
q q R T
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SCATTERING ANGLE: COMPARISON TO NUMERICAL RELATIVITY

[Long, Pfeiffer, Kidder, Scheel, 2511.10196]
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RADIATED ENERGY: COMPARISON TO SEMI-NUMERICAL SELF-FORCE  ......... 25100070
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SCATTERING SPINNING BLACK HOLES: STATE-OF-THE-ART
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(2 lOOpS) ravaellnl Brandiuber Depess Kraus, Ruf, Zeng 24  Kraus, Ruf, Zeng ‘24
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Chen, Wang "24; Bohnenblust,
Cangemi, Johansson, Pichini 24

Akpinar, Cordero, Kraus,
Smirnov, Zeng ‘25
Haddad, Jakobsen, Mogull,
JP 25

Driesse, Jakobsen,
5PM Klemm, Mogull,

(4 [oops) Nega, JB, Sauer,
Usovitsch ‘24




Cpivo O~ THE WwWORLD LiIvE

12)
\ ey ¢ ohw wsor

[AMALToMANL  PERYNPELT\VE
(v Hilbe , Zdb)

po LV
4, NI
o V2
PUASE  SPACG: ¢ X ,Pyr © 3
n FLAC Skee Pmssol $T0uc0n2 - §2,053-%%
ésab‘ SMS = Wfd S&C_* Scene

_ t b

R Cuwed gPA(_(; LAY L\'».": (\3',, 3 5\ (Urhac,) 6(1 Sw:. Q,Va’@\; Sﬁﬁs

b
K}.o "d;@v '/L&rp



thl ﬁvl}: g\’/ ES'N/ sﬁk’S: g\ﬂ( SPS < B uone
E,SW)’“—S%: i) P[y-gk S\)Xk 4 D_S SPU QS%PV:CD

- " 1
SE¥ W32 - 3 Ry 6

LAGRAN AV DESLRIPTIg 2 TeADTwvAL \WAY - ‘Bweﬂ ded /\M,L

Bobler sdubio:  Tahe & a3 cowperity  (iuspradt t}g SM @A&)

3 e
WthoLE A ComPLok  UEGIOIL @ |, Rl (1)




SP
w
U
v, ©
AR
=
le
LE ®

S U~ ¢ P\
B
/L
S =
) g
0(} [
1
2
Kv
.t .
v X
I’D
Zz M'
o4
2
X
x\
(\V4
o

C
g R
I
k(x_x &‘OL
~
&
(R
n
| %szs)]

BAC
l
6R
0
unvO
'F'
Y
0
EXx
P

'
z)
-
. +
"W
()



Pel k700
v @—S—9 - <0<.,MCCU\ &V[;\ W3\> iy
o 72\ [t‘() -ELO'E)

VEw VEWTWwES . {fg)f_
£




LS ¢,

L(Rr185 1) s =2 s=3 s=4
n=1 #(S'S)WRMW' #SW(S‘S)MRWM;U #(S'S)pa(s's)ﬂaRuz‘aé;pa
n = 18" SPR s | 5575 SR, ase | 21(S-S)P7S™ SR appo
Q’(‘l N niy
L(r255 n) s=0 s=2 s=4
n = MR R | 25 Rypsas RVp:(S-S)% 1 (Ruzz(S-S)H)?
n=2 | NRuasR"?| X R0 R"5:(S-S)% | LiRes Rapp:S™ S(S-S)oP
n=3 X Ruso RFV4(S-S)* L (Ruvap St SoP)?
n=4 X RyyapR™,:5%78% | LR, R¥op:(S-S) (S-S)*#

2= X As Lﬁm%x{« Sode .




w g
GieueTone OF HIGHER Din. OPENAIQS ql S

Swm: - g"L‘ Z Ly SEA Ae(qa”,ggi.,\)

Wi cgon - cope.

DecomPosition  oF  SPw~TenSon '?AwauBAlvm\ VECwL Sw

<SC -~ VECTOR Z’A

J ve 6, T oV
Pz 7Kg G v220R ()  RDP: Z43=¢

[ ou
Ww-SuPcemertn®y  CoD rlidn! 2 =0 ColS TRV \Z




NU 0
. ZUZS ><
Y

()« g 2 38 nggé

UV BT

VEEDY %0 WkvE i VK

Yy v’ I& O(.)Z)go
VAR >
Trakite  Sge 220 To
wicSoy CoEVFF:
CoytRany  THs Cﬂz Sa'%a)! é 64&
)
(R, ") ¢ 2 fe wen. oo

. ) " scead. 0
For  lceRR - M « 6‘2\15 ) el c.@e{&{; *C‘v :
’ s




