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THE UNRUH EFFECT

Inertial frame Accelerated frame

® Alice Observes the field vacuum.

® Bob observes a thermal bath of temperature Ty x a
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THE BLACK HOLE INFORMATION
PARADOX
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THE BLACK HOLE INFORMATION
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Entanglement in a Stella_f;

Once upon a time...

There was... NADA ¥, = |0)
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But then...

What happened to the field!?
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Entanglement in a Stellar__

Vacuum 1n the far past evolves into two mode squeezed state
between infalling and outgoing modes in the far future
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Entanglement in a Stellar (

Vacuum 1n the far past evolves into two mode squeezed state
between infalling and outgoing modes in the far future
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What do we really see 1if we look at the black hole?
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HAWKING RADIATION

We need to write the annihilation operators of hield modes in the asymptotic past in terms of
the corresponding creation and annihilation operators defined in terms of modes in the future:
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HAWKING RADIATION

We need to write the annihilation operators of hield modes in the asymptotic past in terms of
the corresponding creation and annihilation operators defined in terms of modes in the future:
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We need 1o write the annihilation operalors of lield modes in the .n-\'mptmiv pastin lerms ol
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HAWKING RADIATION

We need to write the annihilation operators of hield modes in the asymptotic past in terms of

the corresponding creation and annihilation operators defined in terms of modes in the future:
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HAWKING RADIATION

We need to write the annihilation operators of hield modes in the asymptotic past in terms of
the corresponding creation and annihilation operators defined in terms of modes in the future:
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HAWKING RADIATION

We need to write the annihilation operators of hield modes in the asymptotic past in terms of
the corresponding creation and annihilation operators defined in terms of modes in the future:
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Black holes are not that blz

We see outgoing radiation
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Black holes are not that

We see outgoing thermal radiation
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Black holes are not that b

We see outgoing thermal radiation
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I call it “Hawking
Radiation”
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Black holes are not that

We see outgoing thermal radiation
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Black hole Information

If we believe in quantum theory, information cannot be lost...

After corrections, the outflow may not be entirely thermal...

Like when a piece of charcoal burns
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