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The problem:
A particle is placed in an accelerated box.

(1) Write the transformation from the laboratory system to the box system.
(2) Write the Hamiltonian in the box system.
(3) distinguish between a partial transformation and a full one.

The solution:

(1) The partial s transformation from the laboratory system to the accelerated box is:
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(2) in the laboratory system the hemiltonian is:

2

p L
H =2 -
o +Vi(x 2at )
transform of the hemiltonian to the accelerated box system
~ oS
H=SHS '+i—5"!
+1 5
P
SHS " =—+V
o TV(@)
aS iat iat
ianl = i(iat)eTzﬂf 5% —atp
3 P’ Lo
H = %+V(:E)fatp: %(p — 2matp) + V(z) =
Ly (mat)? _ 1 2 L 20
2m(p 2matp + (mat)?) o +V(z) = 2m(p mat)” + V(x) 5Ma t
A(x) = mat
Y Lo 50
V(z)=V(z)— zma t
using maxwell equations in one dimension :
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(3) We have got rid of the moving walls, but the price was non-zero vector potential. Next, we would like to gauge

away the vector potential, so as to have only scalar potential. that can be done with:
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We see that the guage needed is in fact boost transformation:
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The Hemiltonian is:
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at the accelerated box:
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using maxwell equations in one dimension:
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we see that the boost is a gauge, with no effect over the electric field
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