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@ FOPT: Why, What, bubbles dynamic & friction ‘ o
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@ Toolkit for Quantisation across the wall (scalar example)
Complete basis of solutions to the spatially dependent EOM
Quantisation & construction of ‘In* and ‘Out’ asymptotic states
Amplitudes

Approximations (Step wall and WKB)
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© Gauge-fixing and spin-interpolation ‘ O
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@ EOM + gauge fixing
@ Interpolation between Higgs and longitudinal polarisation

@ Results & Conclusions
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Computing the friction

@ v, >1 — interacting with individual particles.

@ Translational symmetry broken — z—momentum not conserved!
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Toolkit for Quantisation across the wall

1 1
@ Specify a model: —£ D imi(z)& + Emqu/ﬂ + g¢2¢
@ Solve EOM and find (non-trivial) basis of eigenmodes (for outgoing states): {Cr, (1}

dk?
© Quantisation: ¢ = Z /— (a1 k=br k= + h.c.)
ISR (27)3+/2kg

@ Compute the amplitude: M; = M(y) — ¥¢;) = y/ dz x(p*)x"(q*)¢7 (k%)

— 00

R — [ <Lyt
@ Phase space integration: step wall approx (k <_1 w)
Uv —  WKB approx (k* > L")

@ Computation of the averaged exchanged momentum

k*<Ly?
(Ap) NZ/ &’k Ap [MP? + /k d®k Ap | MY
L,R

=>Lt




...and come to my poster!
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your attention...
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(Non trivial) eingenmodes for step wall approximation

1 1 — My, = const does not feel the wall
0.1 scalars: —L > Sm3(2)” + Smiu” + g¢2¢ v

2 — while my = my(z) does

— EOM: (O +m3(2))¢ = 0 and ¢(z) = e~ Hot+ikiosy(z) ()
) eFE e 2 <0 -
zZ) = s
XR tkezk z >0 -
kz 1.2
_ k> ﬁtkelk z z2<0
L B T STEP WALL APPROX.

3 (valid in the IR)
k* — k7 2k*

where 7, = = and tp = =
kz + k-z kz + kz




Beyond step wall - WKB

When does the step wall approximation break?

o If the = momentum is large enough (k*L,, 2 1) there will be mostly transmission! — WKB

k* S Ly Lyt S < ki
m(z) m(2)
m 2 m ‘ 2
Step wall: CR,L WKB: yn(z) = kkz e_i.[: dz'k* (=)'
*(2)
o |When ApL,, > 1 then M — 0 (z—momentum conservation is restored!) |
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Amplitudes & Phase Space (for step wall)

We are ready to compute the amplitudes
s=Texp (=i [ ator ) Mo = —iy2(2)0(a)

(k™ q| S p) = (27)26@ (p" — k™ — q")iM; = —i / A2 (k9" g Hine D)

oo

Mi= M@ = ddr) =y / dz X (07X ()G (k)

— 00

Then the averaged exchanged momentum
(Ap) = (Apr) + (Apr)

= /d]P’wech (" —¢ —k)+ /d%—qucL (P* — ¢ + k)

. k2, ki 2
max Jk. 1 Lmax (k 1 1
TPy psy Api = e = o |z M Ar
(/[ pr SPT /]\,:.1 2w 2kg (/() dr 2p? {2‘(1"‘ 1‘ .

Yk in q*==%q;f 8/5




Vector boson emission: Abelian Higgs model

1 1
LD~ Fu " + Dy HJ? — V(V2H|) + | D - 5’ + gauge fixing,

EOM: Unitary gauge £ — oo

0*v(z) = V'(v)
Oh = —V"(u)h

D, =0,+1igA,

I
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A [
9, F* :gZUQ(z)A" EmQ(z)A" H = h+ih, h+v(z) h+ vy
D, (m2(2)A*) =0 =0 J
(new!) Transversality condition u(m”(2) _ ) st i
3 propagating dofs
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