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Ideal mirror

K-G equation and boundary condition
(82 — 92 + m?) ¢(t,x) =0, p(t,2(t)) =0

u v (t,2(t))-trajectory of the ideal

trajectory(t,z(t))
b(t, z(t))=0 o
mirror
e /

Astrakhantsev Lev Moving mirrors in 2d QFT



Expand field ¢(t,x) in terms of space-time harmonics
according to the mirror trajectory z(t)

Quantize the field, satisfy the canonical commutation
relations

Investigate the vacuum average of tx-component of the
stress-energy tensor (Tiy), responsible for the flux of energy
density

Obtain the Hamiltonian, the system evolution operator
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Mirror at rest

In this case available only area for x > 0,

Field and boundary condition
P(tx) =1 [7° 95 /2 sin(kx) [ax e — al ekt 6 (t,0) = 0

w

l [aw.af,] = 27m6(k — k)

\ x [#(t:%)m(t.)] = 1[0(x=y) =0 (xty)]

/ where 7(t,y) = do(t,y)
4 - canonical momentum
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Mirror at rest

Symmetrized stress-energy tensor

Ty = %(8,@ Oy +0yd D) — %guv (0a¢ 0°¢+m?¢?), 0" Ty = 0

B H= fooo Ttt dx
P "N 1
/ N\ /// ‘\“ Ttx = 5 (8t¢ 8X¢) + 8qu 8“/)) 4
<Ttx> =0
% N/ +00 Jk o
“ N T T
- H= /0 5 E(akak + a ai)
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Mirror with constant velocity

In this case consider the velocity 0 < 5 < 1, ¢(t, — ft) =0

o(t,x) =1 jﬁﬁ %\/%ak(e*i“t*ikx — e lwrttikex) 4 | .

[p(t.x),m(t,y)] = i[0(x — y) = 6(287%t + (1 + B2)v*x + )]

we = (1+ 8%)7°w — 287k

k, = 2872w + (1 + B2)y’k
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Mirror with constant velocity

(Tix) = limey0 3 (Opp(t,x)Oxp(t + ie.x) + xb(t,x) 0P (t + ig,x))

Vacuum average of tx-component

(Tex) = _%72Bm2K0(2m7(x + ft)),Ko-McDonald function

For each

fixed x, as t — 400, (Tix) = 0
Boost the mirror at rest

(Tex) = BY*((Tyw) + (Twwr) =
- <Tt/t/>0,M o | <TX’X/>0,M) -
—5-m?By%Ko(2mx’)
Necessary to subtract vacuum
average or to do big mass
regularization
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Mirror with constant velocity

H = [, Tes dx = § [120[(8:0)? — ¢02g]dx, P = [Z5, dx Tiy

Translation operator

H-38P= ;;m %Wz(“_ﬁk)(“’;ﬁk_ﬁ(l_ﬂ)w) [akal + altak}

Operator of the translations along the mirror is diagonal unlike
the Hamiltonian and Momentum separately

For massless field

H-— P =
©dkk[
. b
( 5)/0 27T2{akak-l-akak]
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Conclusions

o Moving mirror violate the homogeneity along the time axis,
thus Hamiltonian has non-diagonal terms

o Hamiltonian - operator of translations along the wall

o Chosen method of regularization has a physical sense

o During the Lorenz transformations it is necessary to
subtract vacuum terms or to do big mass regularization

o In canonical commutation relation appear the boundary
delta-function, need to consider non-ideal mirror.
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o Consider massive case

. for "broken" non-ideal

Y oo\ mirror case

AN /N
J // “ o Consider the interaction
| A¢*, obtain the
/\ N $ corrections to Keldysh
( ropagator
« < 4 propag

X /y,,,/
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