Master equation for the Unruh-DeWitt detector
and
the universal relaxation time in de Sitter space
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The Unruh-DeWitt detector

Unruh (1976), DeWitt (1979)
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Unruh-DeWitt detector in de Sitter space

. d 2 d 2
de Sitter BfZ8  ds” = ¢ 7777:_ v (-0 < <0)
(K7 HLEEEE) iy

RT7UHUEIZTR TERLEL Tl Adetector
2"(1) = (n(7), (1)) = (—Le ™", 0)

AHS5—IZNDIKEEH Bunch-Davies vacuum [ZHoT=E=.
detectorldimE 7' = 1 /27l DRILIIV 53T
Z0L 7 [ex. Birrell&Davies(1982)]

HE=MEBET = 1210 OBBIZWEHDESIZRELS



Unruh-DeWitt detector in de Sitter space
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Master equation for the Unruh-DeWitt detector
S Mi5LIESL, Unruh-DeWitt detector D — A%
detectorMEZETHDHOEFHRRERAERZTEL,

v #Z20DIdetectorERNT—BMSHDEHR H = H @ H
dr(t)
di

v NSILZTY HYY(t) = HY R1+1® HO(t)+ V(t)

free scalar field
HYm) = E,|m)

proper time TR THRRE{KFLALY

v(t) =2 n T @ o () ot - 1)

I A A E B8] 1
v EEEITH p(t), BB —R p(t) = Tr 5 P (1)
NOFRFEREZRS

v A 0 (0) = o' () @ p?(t) = p(t1) ® p° ()




Master equation for the Unruh-DeWitt detector
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Master equation for the Unruh-DeWitt detector

— von Neumann eq.
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Approximation of the master equation
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Approximation of the master equation

ShIZ LB ETIN DA HNEHRTESLHELIE,
(HETEZDEMRBITIE, ChZEIEHIE)

pmm(T) — Z [wmkz (7_7 Tl)pk;k:(T) — Wkm (7_7 Tl)pmm(T)]
k#+m

Wik (7, 71) = N o] F(Byy, — Epsm,71) <— Blmsmsn =Y 0BBE

FYYAE)= lim F(AE;7;7) &&<

T—T1—00
FYAE) = e PAEF9(—AFE) ALY BELIE,
MBIV EVESE Im wu(nin) oy = lm we(757) oo, &Y.
_BET?I

€

pfr?m — 7 (Z — Z e_BE”’) 5]]?1,-2_ 1//8 @qzﬁiﬁj\ﬁ

n 11




Unruh-DeWitt detector in de Sitter space
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Calculation of Wightman function

- Wightman function
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Calculation of Wightman function
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Calculation of JF
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Calculation of JF
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Thermalization of a 2-level detector in dS
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Thermalization of a 2-level detector in dS
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Thermalization of a 2-level detector in dS
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Thermalization of a 2-level detector in dS
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The universal relaxation time in dS
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Summary
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