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Entanglement in QFT

In the context of quantum field theory one usually considers a separation of the
Hilbert space into two spatial regions.
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entanglement entropy it is sufficient to compute Trpﬁ and use the replica trick.
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region by a factor o.
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If there is no conformal anomaly then .S 4 should not depend on &
Otherwise, the variation of S 4 is tied to the variation of ¥/, under

scaling which is fixed by the central charges. e.g.,
C
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0, W = 247T/d T+\/go R

Which can be shown to lead to

Sa = gln (L/€)
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IW,, is the generating function for connected
correlators in such a state.
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1
ut0,, = ;5’9 ( U u, =1 )
Then: (Jensen, Loganayagam, AY, 2012)
_ 2 n 2 T —1p Ov
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We find:
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Summary

Entanglement entropy is given by

Sq=—lim (0, — 1) W,

n—1

and will be susceptible to gravitational anomalies,
Viz.

09Sa|,_, = — / /g7’

Explicitly,
Do S A ‘920 = 47709 (2d)

8HSA‘Q 0 = —4rac, Bvol(R?)  (4d)
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