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QFT thermal SET: Reflective boundary conditions
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QFT thermal SET: Reflective boundary conditions

E
Energy density 0.8
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[ Allen, Folacci & Gibbons PLB 198
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QC AdS: nonrotating thermal state

QC Einstein equations
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Stress-energy tensor conservation
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Nonrotating thermal AdS

RKT/transparent boundary conditions
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RKT /transparent boundary conditions

ATV = f(B) cos* pDiag {—3,1,1,1} = BUT," cos?p

QC ESU

G, + NS, =8nG [dustTy" + 55U, 5} dustT v = —24% Diag {1,0,0,0}
BSU(T, VY g = BYT,Y + (T,V)o = P Diag {-3,1,1,1}

G," + Ad,” = —16mGa? Diag {1,0,0,0}

QC metric is ESU with renormalized cosmological and Newton constants
[ Sanders AHP 23 1321 (2022) ]
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IO EL I EnEIP.GEI  OC nonrotating AdS

RKT /transparent boundary conditions

ATV = f(B) cos* pDiag {—3,1,1,1} = VT, " cos?p

QC AdS
dsgc = —A(p) d7* + B(p) dp* + C(p) dO?

/

% = 2tanp = A(p) e« sec®p

B(p), C(p) are not the same as in pure AdS
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QC AdS: Reflective BCs

dsgec = —Adt* + Bdp® + CdQ?

@ Nonlinear ODEs for A, B, C
@ Assume regular origin
[ Thompson & EW PRD 110 125003 (2024) ]
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QC AdS: Reflective BCs

dsyc = —Adt* + Bdp® + CdQY?

@ Nonlinear ODEs for A, B, C
@ Assume regular origin
[ Thompson & EW PRD 110 125003 (2024) ]
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Nonrotating thermal AdS

QC AdS: Reflective BCs

dsyc = —Adt* + Bdp® + CdQY?

@ Nonlinear ODEs for A, B, C

@ Assume regular origin

[ Thompson & EW PRD 110 125003 (2024) ]
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QC metric
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An alternative QC metric

dsge = —A(p) dT* + B(p) dp* + C(p) 4O

New radial coordinate

QC metric

m(r) = 0in pure AdS
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An alternative QC metric

dsge = —A(p) dT* + B(p) dp* + C(p) 4O

New radial coordinate

QC metric

2m(r)  Ar?
fry=1-220 A
r 3
m(r) = 0in pure AdS
dm ? Es(p)
dr 2°F P
v
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QC AdS soliton mass M
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Rotating thermal SET: comparing RKT and QFT
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Rotating thermal SET: comparing RKT and QFT

2
a)(b T . a)(b b) 5
TW0) — 207 Diag {3,1,1,1} Ty = w el T

RKT
BT 00
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QC rotating AdS

Rotating ~ AdS metric
ds?ys = a 2sec? p [~ (1 — O?sin” @sin? p) 7> + dp* — 2Qsinpdrde
AdS P P
+sin®p (d6* + sin® 0 d¢?)]
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QC rotating AdS

Rotating QC AdS metric
dsigs = a 2sec® p [— (1 — Q*sin? §sin? p) 7> + dp® — 2Qsinpdr dg
+sin’p (d6* +sin? 0 dg?)]
dsge = —A(p, 0) dT® + B(p, 0) dp* + C(p,0) dtde + D(p,0) (d6* + sin? 0 dg?)
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Rotating QC AdS metric
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QC Einstein equations

G’ + Ad,” = 8nT," PDEs
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Qe nrtnghas
QC rotating AdS

Rotating QC AdS metric
dsigs = a 2sec® p [— (1 — Q*sin? §sin? p) 7> + dp® — 2Qsinpdr dg
+sin’p (d6* +sin? 0 dg?)]
dsge = —A(p, 0) dT® + B(p, 0) dp* + C(p,0) dtde + D(p,0) (d6* + sin? 0 dg?)

QC Einstein equations

G’ + Ad,” = 8nT," PDEs

Stress-energy tensor conservation

VIT,Y =0 cannot use RKT approximation
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Rotating thermal AdS

Conclusions

Backreaction
compute S
G’ + NS, £ s (T,")
(using background metric)
Z o, RN w solve =
<—
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(for QC metric)
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Conclusions
Backreaction
te =~
G,' + A6, s > (T,
¥ + ¥ (using background metric) < K >
R
(for QC metric)
v
Nonrotating AdS space-time
4
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Conclusions
Backreaction
GVt AS,Y compute , T v
¥ + ¥ (using background metric) < K >
éyv + 1~\ 5;11/ solve Tyv>
(for QC metric)

v

Nonrotating AdS space-time

@ RKT is a good approximation to QFT SET

4
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Conclusions
Backreaction
te =
G, + AS," ompe > (T,
¥ ¥ (using background metric) < K >
2= ~ solve =
GV + As 2= (T,

(for QC metric)

Nonrotating AdS space-time
@ RKT is a good approximation to QFT SET
@ QC metric has a soliton interpretation
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Conclusions

Backreaction
v v compute =
Gy +A(Sy (usi .’<T]/l>
using background metric)
~ Y Ive 7
G, + A8, +———"— (T,
# # (for QC metric) < # >
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Nonrotating AdS space-time
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Conclusions

Backreaction
v v compute =
Gy +A(Sy (usi .’<T]/l>
using background metric)
~ Y Ive 7
G, + A8, +———"— (T,
# # (for QC metric) < # >
v
Nonrotating AdS space-time
@ RKT is a good approximation to QFT SET
@ QC metric has a soliton interpretation )
Rotating AdS space-time
o ...... )
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Rotating thermal AdS

Rotating RKT SET

2 1
b 7T . 5 _ . . 3
Tl%% ) = 90B4D1ag {3,1,1,1}  B(p,0) =a 'Bsecp (1 — O?sin? psin®§)?
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Rotating RKT SET

2 N 1
Tl({;()}b) = 9;%4 Diag{3,1,1,1}  B(p,0) =a 'Bsecp (1 — O?sin® psin®0)?

SET conservation

[ Thompson & EW arXiv:25%x* . s***x]
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Rotating RKT SET

2 N 1
Tl({;()}b) = 9;%4 Diag{3,1,1,1}  B(p,0) =a 'Bsecp (1 — O?sin® psin®0)?

SET conservation

v 1 b
Trir = el(la)e(b)Tl({Ilg{" )

[ Thompson & EW arXiv:25%x* . s***x]
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Rotating thermal AdS NO@EGIETHTIIGE)

Rotating RKT SET
(@) _ T TP M2 o)
Trer = 9034Dlag {3,1,1,1}  B(p,0) =a 'Bsecp (1 — ) sin® psin6)

SET conservation

v 1 b
Trir = el(la)e(b)Tl({Ilg{" )

VMTEIZT {0, apﬁ— Etanp, 893,0}

[ Thompson & EW arXiv:25%x* . s***x]
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Rotating RKT SET
(@) _ T TP M2 o)
Trer = 9034Dlag {3,1,1,1}  B(p,0) =a 'Bsecp (1 — ) sin® psin6)

SET conservation

v 1 b
Trir = el(la)e(b)Tl({Ilg{" )

Vi Thicr o {0,9,p — P tanp, 9B, 0}
VVT{{IZT =0

[ Thompson & EW arXiv:25%x* . s***x]
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QC rotating AdS
Rotating RKT SET

2 N 1
Tl(&)%b) = 9;%4 Diag{3,1,1,1}  B(p,0) =a 'Bsecp (1 — O?sin® psin®0)?

SET conservation

v 1 b
Trir = el(la)e(b)Tl({Ilg{" )

Vi Thicr o {0,9,p — P tanp, 9B, 0}

V=0 —  Ble,®) asecp

[ Thompson & EW arXiv:25%x* . s**x*]
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QC rotating AdS
Rotating RKT SET

2 N 1
Tl(&)%b) = 9;%4 Diag{3,1,1,1}  B(p,0) =a 'Bsecp (1 — O?sin® psin®0)?

SET conservation

v 1 b
Trir = el(la)e(b)Tl({Ilg{" )

Vi Thicr o {0,9,p — P tanp, 9B, 0}

VuThr =0 = B(p,0) xsecp — Q=0

[ Thompson & EW arXiv:25%x* . s**x*]
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Rotating thermal AdS

Rotating RKT SET
rom _ T 31,1,1}  Blp,0) =a'psecp (1— O?sinpsin?0)?
RKT — 90E4 g sy s 4y pl - p p

SET conservation

v v b
Trir = el(la)e(b)Tl({LIlg"i" )

Vi Tiier & {0,9pp — B tanp, 9P, 0}

V. Thr =0 = B(p,0) xsecp — Q=0

[ Thompson & EW arXiv:25%x* . #*xkx]

» Rotating RKT SET is not conserved
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