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NP basis and amplitudes
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“knows” about asymptotic evolution,
can compute it with amplitudes!



Asymptotic radiation in (2,2)

/\tl
——tz
/
Massive scalar particle worldline/\
with u# = 2= = (0,1,0,0) \

Vacuum: {(¢|¥(z)[y) =0



Asymptotic radiation in (2,2)

/\tl
——tz
/
Massive sc%lar particle worldline/\
with u* = & =(0,1,0,0)

\
Vacuum: {(¢|¥(z)[y) =0

Measure (¥|STU(x)S|v) at large t1 infinity



Asymptotic radiation in (2,2)

i1

ﬂ—b

/

Massive sczilar particle worldlin
with u* = & =(0,1,0,0)

.

S = lim U(—tl,tl)

N\

Measure (¥|STU(x)S|v) at large t1 infinity

t1—0o0

N

\
Vacuum: {(¢|¥(z)[y) =0

\

)~ [ o))




M(?’) Is enough classically (7'1 —> O)

* Find the coherent scattered state a3 — _ ;2. ¢ (k))?

S|y) = exp (Z/d@ 5(2p - k)iM®) (k) h(k)) 0)



M(?’) Is enough classically (h —> O)

* Find the coherent scattered state a3 — _ ;2. ¢ (k))?

S|y) = exp (Z/d@ 5(2p - k)iM®) (k) h(k)) 0)

e Can also compute asymptotic Weyl spinor

T
= V321G N



M(?’) Is enough classically (h —> O)

* Find the coherent scattered state a3 — _ ;2. ¢ (k))?

S|y) = exp (Z/d@ 5(2p - k)iM®) (k )a}ﬁ(k)) 0)
\

« Can also compute asymptotic Weyl spinor On-shell

T
= V321G N



M(?’) Is enough classically (h —> O)

* Find the coherent scattered state a3 — _ ;2. ¢ (k))?

S|y) = exp (Z/d@ 5(2p - k)iM®) (k )a}ﬁ(k)) 0)
\

« Can also compute asymptotic Weyl spinor On-shell

| |

= /327Gy MO 5 (AB)2 ~ (p(x))



The Classical double copy

\i/ ) \i/

Ab(z) = p(z) K*(x), K2=0, K-0K" =0,

= G () = N + b () = Ny + 0 K K,

MOCW [1410.0239]



The Classical double copy

\i/ ) \i/

At (z) = ¢p(z) K*(z), K2=0, K-0KM =0,
= gw,(ZL") = Nyv T huV(x) = N + ¢ K, Ky,
Coulomb <= Schwarzschild

Ak(z) ~ LKF, KHF = (1, "3) = ds? = g5 datda”,

MOCW [1410.0239]



The Classical double copy

RN VN V%

= —0— ® —@-—

/1IN /1N
At(z) = ¢(z) KF(z), K?=0, K-0KH* =0,
= 9w () = Nuv + hy (2) = My + ¢ K Ky,
Coulomb <= Schwarzschild
Ak(z) ~ LKF, KHF = (1, "3) = ds? = g5 datda”,

4 (2,2)
At (z) = pPIKH = ds? = gfLQ,)Q)dx“dwv,

MOCW [1410.0239]



The Classical double copy

At (z) = ¢p(z) K*(z), K2=0, K-0KM =0,
= gw,(ZL") = Nyv T huV(x) = N + ¢ K, Ky,
Coulomb <= Schwarzschild

Ak(z) ~ LKF, KHF = (1, "3) = ds? = g5 datda”,

Fully characterized

2,2 by three point
~ v ( ) / amplitude!
At (z) = ¢PDKHF = ds? = gsz,)Q)dx“d:B”,

MOCW [1410.0239]



Conclusions and future directions

(2,2) can help us understand many things!



Conclusions and future directions

(2,2) can help us understand many things!

« Simple setting, only 3-point amplitudes

* Close link between background radiation
flelds and scattering amplitudes

« Classical solutions in GR fully characterised
« Analytically continue back to (3,1)
* To do next: Spin, Taub-NUT..



Conclusions and future directions

(2,2) can help us understand many things!

« Simple setting, only 3-point amplitudes

* Close link between background radiation
flelds and scattering amplitudes

« Classical solutions in GR fully characterised
« Analytically continue back to (3,1)\

e To do next: Spin, Taub-NUT.. <« Todonext



Thank you!



