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Randall-Sundrum model

Consider a slice of Anti-de Sitter (AdS) 
space compacted on an            orbifold:

ds2 = e�2A(y)⌘µ⌫dx
µdx⌫ � dy2
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with a reflection symmetry in the y-
coordinate of the extra dimension :

A(y) ! A(|y|)
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For an exponential warped factor A(y) =  k |y|,  the action for the Higgs at the 
IR brane can be written as:
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Randall and Sundrum PRL (1999)       

e�2ky
<latexit sha1_base64="/z9k1agvs1Mn/2XFujz+JTsGL5w=">AAAB8XicdVDLSgMxFM3UV62vqks3wVZwY0lmYdtd0Y3LCvaBbS2ZNNOGZjJDkhGGoX/hxoUibv0bd/6NmbaCih64cDjnXu69x4sE1wahDye3srq2vpHfLGxt7+zuFfcP2jqMFWUtGopQdT2imeCStQw3gnUjxUjgCdbxppeZ37lnSvNQ3pgkYoOAjCX3OSXGSrdldpeeudNkVh4WS6iCEMIYw4zg6jmypF6vubgGcWZZlMASzWHxvT8KaRwwaaggWvcwiswgJcpwKtis0I81iwidkjHrWSpJwPQgnV88gydWGUE/VLakgXP1+0RKAq2TwLOdATET/dvLxL+8Xmz82iDlMooNk3SxyI8FNCHM3ocjrhg1IrGEUMXtrZBOiCLU2JAKNoSvT+H/pO1WMKrga7fUuFjGkQdH4BicAgyqoAGuQBO0AAUSPIAn8Oxo59F5cV4XrTlnOXMIfsB5+wTNppBY</latexit><latexit sha1_base64="/z9k1agvs1Mn/2XFujz+JTsGL5w=">AAAB8XicdVDLSgMxFM3UV62vqks3wVZwY0lmYdtd0Y3LCvaBbS2ZNNOGZjJDkhGGoX/hxoUibv0bd/6NmbaCih64cDjnXu69x4sE1wahDye3srq2vpHfLGxt7+zuFfcP2jqMFWUtGopQdT2imeCStQw3gnUjxUjgCdbxppeZ37lnSvNQ3pgkYoOAjCX3OSXGSrdldpeeudNkVh4WS6iCEMIYw4zg6jmypF6vubgGcWZZlMASzWHxvT8KaRwwaaggWvcwiswgJcpwKtis0I81iwidkjHrWSpJwPQgnV88gydWGUE/VLakgXP1+0RKAq2TwLOdATET/dvLxL+8Xmz82iDlMooNk3SxyI8FNCHM3ocjrhg1IrGEUMXtrZBOiCLU2JAKNoSvT+H/pO1WMKrga7fUuFjGkQdH4BicAgyqoAGuQBO0AAUSPIAn8Oxo59F5cV4XrTlnOXMIfsB5+wTNppBY</latexit><latexit sha1_base64="/z9k1agvs1Mn/2XFujz+JTsGL5w=">AAAB8XicdVDLSgMxFM3UV62vqks3wVZwY0lmYdtd0Y3LCvaBbS2ZNNOGZjJDkhGGoX/hxoUibv0bd/6NmbaCih64cDjnXu69x4sE1wahDye3srq2vpHfLGxt7+zuFfcP2jqMFWUtGopQdT2imeCStQw3gnUjxUjgCdbxppeZ37lnSvNQ3pgkYoOAjCX3OSXGSrdldpeeudNkVh4WS6iCEMIYw4zg6jmypF6vubgGcWZZlMASzWHxvT8KaRwwaaggWvcwiswgJcpwKtis0I81iwidkjHrWSpJwPQgnV88gydWGUE/VLakgXP1+0RKAq2TwLOdATET/dvLxL+8Xmz82iDlMooNk3SxyI8FNCHM3ocjrhg1IrGEUMXtrZBOiCLU2JAKNoSvT+H/pO1WMKrga7fUuFjGkQdH4BicAgyqoAGuQBO0AAUSPIAn8Oxo59F5cV4XrTlnOXMIfsB5+wTNppBY</latexit><latexit sha1_base64="/z9k1agvs1Mn/2XFujz+JTsGL5w=">AAAB8XicdVDLSgMxFM3UV62vqks3wVZwY0lmYdtd0Y3LCvaBbS2ZNNOGZjJDkhGGoX/hxoUibv0bd/6NmbaCih64cDjnXu69x4sE1wahDye3srq2vpHfLGxt7+zuFfcP2jqMFWUtGopQdT2imeCStQw3gnUjxUjgCdbxppeZ37lnSvNQ3pgkYoOAjCX3OSXGSrdldpeeudNkVh4WS6iCEMIYw4zg6jmypF6vubgGcWZZlMASzWHxvT8KaRwwaaggWvcwiswgJcpwKtis0I81iwidkjHrWSpJwPQgnV88gydWGUE/VLakgXP1+0RKAq2TwLOdATET/dvLxL+8Xmz82iDlMooNk3SxyI8FNCHM3ocjrhg1IrGEUMXtrZBOiCLU2JAKNoSvT+H/pO1WMKrga7fUuFjGkQdH4BicAgyqoAGuQBO0AAUSPIAn8Oxo59F5cV4XrTlnOXMIfsB5+wTNppBY</latexit>

IR
 brane 

U
V brane

xµ
<latexit sha1_base64="3vsi8LM3VarYb5vdK95W5YzBwZI=">AAAB7HicdVDLSsNAFJ3UV62vqks3g0VwFZI21SyLblxWMG2hjWUynbRDZyZhZiKW0G9w40IRt36QO//G6UNQ0QMXDufcy733RCmjSjvOh1VYWV1b3yhulra2d3b3yvsHLZVkEpMAJyyRnQgpwqgggaaakU4qCeIRI+1ofDnz23dEKpqIGz1JScjRUNCYYqSNFNzf9njWL1ccu173fK8OHdup+dUFcc88vwZd25mjApZo9svvvUGCM06Exgwp1XWdVIc5kppiRqalXqZIivAYDUnXUIE4UWE+P3YKT4wygHEiTQkN5+r3iRxxpSY8Mp0c6ZH67c3Ev7xupmM/zKlIM00EXiyKMwZ1AmefwwGVBGs2MQRhSc2tEI+QRFibfEomhK9P4f+kVbVdx3avvUrjYhlHERyBY3AKXHAOGuAKNEEAMKDgATyBZ0tYj9aL9bpoLVjLmUPwA9bbJ1tgjws=</latexit><latexit sha1_base64="3vsi8LM3VarYb5vdK95W5YzBwZI=">AAAB7HicdVDLSsNAFJ3UV62vqks3g0VwFZI21SyLblxWMG2hjWUynbRDZyZhZiKW0G9w40IRt36QO//G6UNQ0QMXDufcy733RCmjSjvOh1VYWV1b3yhulra2d3b3yvsHLZVkEpMAJyyRnQgpwqgggaaakU4qCeIRI+1ofDnz23dEKpqIGz1JScjRUNCYYqSNFNzf9njWL1ccu173fK8OHdup+dUFcc88vwZd25mjApZo9svvvUGCM06Exgwp1XWdVIc5kppiRqalXqZIivAYDUnXUIE4UWE+P3YKT4wygHEiTQkN5+r3iRxxpSY8Mp0c6ZH67c3Ev7xupmM/zKlIM00EXiyKMwZ1AmefwwGVBGs2MQRhSc2tEI+QRFibfEomhK9P4f+kVbVdx3avvUrjYhlHERyBY3AKXHAOGuAKNEEAMKDgATyBZ0tYj9aL9bpoLVjLmUPwA9bbJ1tgjws=</latexit><latexit sha1_base64="3vsi8LM3VarYb5vdK95W5YzBwZI=">AAAB7HicdVDLSsNAFJ3UV62vqks3g0VwFZI21SyLblxWMG2hjWUynbRDZyZhZiKW0G9w40IRt36QO//G6UNQ0QMXDufcy733RCmjSjvOh1VYWV1b3yhulra2d3b3yvsHLZVkEpMAJyyRnQgpwqgggaaakU4qCeIRI+1ofDnz23dEKpqIGz1JScjRUNCYYqSNFNzf9njWL1ccu173fK8OHdup+dUFcc88vwZd25mjApZo9svvvUGCM06Exgwp1XWdVIc5kppiRqalXqZIivAYDUnXUIE4UWE+P3YKT4wygHEiTQkN5+r3iRxxpSY8Mp0c6ZH67c3Ev7xupmM/zKlIM00EXiyKMwZ1AmefwwGVBGs2MQRhSc2tEI+QRFibfEomhK9P4f+kVbVdx3avvUrjYhlHERyBY3AKXHAOGuAKNEEAMKDgATyBZ0tYj9aL9bpoLVjLmUPwA9bbJ1tgjws=</latexit><latexit sha1_base64="3vsi8LM3VarYb5vdK95W5YzBwZI=">AAAB7HicdVDLSsNAFJ3UV62vqks3g0VwFZI21SyLblxWMG2hjWUynbRDZyZhZiKW0G9w40IRt36QO//G6UNQ0QMXDufcy733RCmjSjvOh1VYWV1b3yhulra2d3b3yvsHLZVkEpMAJyyRnQgpwqgggaaakU4qCeIRI+1ofDnz23dEKpqIGz1JScjRUNCYYqSNFNzf9njWL1ccu173fK8OHdup+dUFcc88vwZd25mjApZo9svvvUGCM06Exgwp1XWdVIc5kppiRqalXqZIivAYDUnXUIE4UWE+P3YKT4wygHEiTQkN5+r3iRxxpSY8Mp0c6ZH67c3Ev7xupmM/zKlIM00EXiyKMwZ1AmefwwGVBGs2MQRhSc2tEI+QRFibfEomhK9P4f+kVbVdx3avvUrjYhlHERyBY3AKXHAOGuAKNEEAMKDgATyBZ0tYj9aL9bpoLVjLmUPwA9bbJ1tgjws=</latexit>

y
<latexit sha1_base64="cx72mp9Ha4iVbAqNZBJKcyGVIYA=">AAAB6HicdVDLSsNAFJ3UV62vqks3g0VwFSZtqlkW3bhswT6gDWUynbRjJ5MwMxFC6Be4caGIWz/JnX/j9CGo6IELh3Pu5d57goQzpRH6sApr6xubW8Xt0s7u3v5B+fCoo+JUEtomMY9lL8CKciZoWzPNaS+RFEcBp91gej33u/dUKhaLW50l1I/wWLCQEayN1MqG5Qqy63XXc+sQ2ajmVZfEuXC9GnRstEAFrNAclt8Ho5ikERWacKxU30GJ9nMsNSOczkqDVNEEkyke076hAkdU+fni0Bk8M8oIhrE0JTRcqN8nchwplUWB6Yywnqjf3lz8y+unOvT8nIkk1VSQ5aIw5VDHcP41HDFJieaZIZhIZm6FZIIlJtpkUzIhfH0K/yedqu0g22m5lcbVKo4iOAGn4Bw44BI0wA1ogjYggIIH8ASerTvr0XqxXpetBWs1cwx+wHr7BFSMjUg=</latexit><latexit sha1_base64="cx72mp9Ha4iVbAqNZBJKcyGVIYA=">AAAB6HicdVDLSsNAFJ3UV62vqks3g0VwFSZtqlkW3bhswT6gDWUynbRjJ5MwMxFC6Be4caGIWz/JnX/j9CGo6IELh3Pu5d57goQzpRH6sApr6xubW8Xt0s7u3v5B+fCoo+JUEtomMY9lL8CKciZoWzPNaS+RFEcBp91gej33u/dUKhaLW50l1I/wWLCQEayN1MqG5Qqy63XXc+sQ2ajmVZfEuXC9GnRstEAFrNAclt8Ho5ikERWacKxU30GJ9nMsNSOczkqDVNEEkyke076hAkdU+fni0Bk8M8oIhrE0JTRcqN8nchwplUWB6Yywnqjf3lz8y+unOvT8nIkk1VSQ5aIw5VDHcP41HDFJieaZIZhIZm6FZIIlJtpkUzIhfH0K/yedqu0g22m5lcbVKo4iOAGn4Bw44BI0wA1ogjYggIIH8ASerTvr0XqxXpetBWs1cwx+wHr7BFSMjUg=</latexit><latexit sha1_base64="cx72mp9Ha4iVbAqNZBJKcyGVIYA=">AAAB6HicdVDLSsNAFJ3UV62vqks3g0VwFSZtqlkW3bhswT6gDWUynbRjJ5MwMxFC6Be4caGIWz/JnX/j9CGo6IELh3Pu5d57goQzpRH6sApr6xubW8Xt0s7u3v5B+fCoo+JUEtomMY9lL8CKciZoWzPNaS+RFEcBp91gej33u/dUKhaLW50l1I/wWLCQEayN1MqG5Qqy63XXc+sQ2ajmVZfEuXC9GnRstEAFrNAclt8Ho5ikERWacKxU30GJ9nMsNSOczkqDVNEEkyke076hAkdU+fni0Bk8M8oIhrE0JTRcqN8nchwplUWB6Yywnqjf3lz8y+unOvT8nIkk1VSQ5aIw5VDHcP41HDFJieaZIZhIZm6FZIIlJtpkUzIhfH0K/yedqu0g22m5lcbVKo4iOAGn4Bw44BI0wA1ogjYggIIH8ASerTvr0XqxXpetBWs1cwx+wHr7BFSMjUg=</latexit><latexit sha1_base64="cx72mp9Ha4iVbAqNZBJKcyGVIYA=">AAAB6HicdVDLSsNAFJ3UV62vqks3g0VwFSZtqlkW3bhswT6gDWUynbRjJ5MwMxFC6Be4caGIWz/JnX/j9CGo6IELh3Pu5d57goQzpRH6sApr6xubW8Xt0s7u3v5B+fCoo+JUEtomMY9lL8CKciZoWzPNaS+RFEcBp91gej33u/dUKhaLW50l1I/wWLCQEayN1MqG5Qqy63XXc+sQ2ajmVZfEuXC9GnRstEAFrNAclt8Ho5ikERWacKxU30GJ9nMsNSOczkqDVNEEkyke076hAkdU+fni0Bk8M8oIhrE0JTRcqN8nchwplUWB6Yywnqjf3lz8y+unOvT8nIkk1VSQ5aIw5VDHcP41HDFJieaZIZhIZm6FZIIlJtpkUzIhfH0K/yedqu0g22m5lcbVKo4iOAGn4Bw44BI0wA1ogjYggIIH8ASerTvr0XqxXpetBWs1cwx+wHr7BFSMjUg=</latexit>
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Metric in RS1

(µ⌫) : 3
�
A00 � 2A02� = 1

2M3
(⇤+ �+�(y) + ���(y � L))

(55) : 6A02 = � ⇤

2M3
<latexit sha1_base64="KIBx5SqEFpNEoi5+vxuS6kQ3R8A="></latexit><latexit sha1_base64="KIBx5SqEFpNEoi5+vxuS6kQ3R8A="></latexit><latexit sha1_base64="KIBx5SqEFpNEoi5+vxuS6kQ3R8A="></latexit><latexit sha1_base64="KIBx5SqEFpNEoi5+vxuS6kQ3R8A="></latexit>

RMN � 1

2
gMNR =

1

2M3
TMN

<latexit sha1_base64="S7iz0bhCx4vOMD3UJl7kYiVP5kk="></latexit><latexit sha1_base64="S7iz0bhCx4vOMD3UJl7kYiVP5kk="></latexit><latexit sha1_base64="S7iz0bhCx4vOMD3UJl7kYiVP5kk="></latexit><latexit sha1_base64="S7iz0bhCx4vOMD3UJl7kYiVP5kk="></latexit>

�+ = ��� = 12M3k
<latexit sha1_base64="wrJz4V5sxsUZfN7Um99bu4/85gQ="></latexit><latexit sha1_base64="wrJz4V5sxsUZfN7Um99bu4/85gQ="></latexit><latexit sha1_base64="wrJz4V5sxsUZfN7Um99bu4/85gQ="></latexit><latexit sha1_base64="wrJz4V5sxsUZfN7Um99bu4/85gQ="></latexit>

A(y) =

r
� ⇤

12M3
|y| = k|y|

<latexit sha1_base64="nISWJbWNm552C+psrv8wkG7+k1s="></latexit><latexit sha1_base64="nISWJbWNm552C+psrv8wkG7+k1s="></latexit><latexit sha1_base64="nISWJbWNm552C+psrv8wkG7+k1s="></latexit><latexit sha1_base64="nISWJbWNm552C+psrv8wkG7+k1s="></latexit>

First of all,  no radion stabilization yet. An orbifold symmetry is imposed 
and the bulk cosmology constant must be negative. The brane tension is 
positive at the UV (y=0) but negative at the IR (y=L).

Einstein Equation

A few facts:

brane tensions

We obtain the solutions for the vacuum Einstein equation:

cosmology 
constant
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Multiple branes Extension

y = 0y = −r y = ry = −L y = L

Λ1 Λ2Λ1Λ2

Figure 1: General three 3-brane model on an orbifold.

Λ1, Λ2. The action describing the above system is:

S =

∫

d4xdy
√
−G

[

2M3
5 R − Λ(y) −

∑

i

Vi δ(y − yi)

√
−ĝ√
−G

]

. (1)

where M5 is the five dimensional Planck mass, Vi the tensions of the gravitating branes and

ĝµν the induced metric on the branes. The orbifold symmetry y → −y is imposed.

We seek a background static solution of Einstein equations for the following 4D Poincaré

invariant metric ansatz:

ds2 = a2(y) ηµνdx
µdxν + dy2 ; (2)

The solution for the warp factor has the usual exponential form:

a(y) =

⎧

⎨

⎩

e−k1y , 0 < y < r

e−k2y+r(k2−k1) , r < y < L
(3)

where k1 and k2 are the curvatures of the bulk in the two regions and are related to the

bulk cosmological constants as:

k2
1 = −

Λ1

24M3
5

, k2
2 = −

Λ2

24M3
5

. (4)

5

One needs to add two non-fixed 
point branes at           given 
that the  cosmology constants 
are different  (         )  in the 
two spatial regions.

y = ±r
<latexit sha1_base64="7WEnTXnhtXX3+wGwUWNOnIivbLY="></latexit><latexit sha1_base64="7WEnTXnhtXX3+wGwUWNOnIivbLY="></latexit><latexit sha1_base64="7WEnTXnhtXX3+wGwUWNOnIivbLY="></latexit><latexit sha1_base64="7WEnTXnhtXX3+wGwUWNOnIivbLY="></latexit>

⇤1 6= ⇤2
<latexit sha1_base64="jnrhwGVVSIYItoKz09B9fkFn0pc="></latexit><latexit sha1_base64="jnrhwGVVSIYItoKz09B9fkFn0pc="></latexit><latexit sha1_base64="jnrhwGVVSIYItoKz09B9fkFn0pc="></latexit><latexit sha1_base64="jnrhwGVVSIYItoKz09B9fkFn0pc="></latexit>

Kogan et al  NPB (2002)      

�+ = 12M3k1 , �� = �12M3k2
<latexit sha1_base64="1UkiQnNtiRuNZhDoE5vGBUFT2pI="></latexit><latexit sha1_base64="1UkiQnNtiRuNZhDoE5vGBUFT2pI="></latexit><latexit sha1_base64="1UkiQnNtiRuNZhDoE5vGBUFT2pI="></latexit><latexit sha1_base64="1UkiQnNtiRuNZhDoE5vGBUFT2pI="></latexit>

�±r = 12M3 k2 � k1
2

<latexit sha1_base64="BTAOLDCka5PYHm/f8RxZSlFaQPg="></latexit><latexit sha1_base64="BTAOLDCka5PYHm/f8RxZSlFaQPg="></latexit><latexit sha1_base64="BTAOLDCka5PYHm/f8RxZSlFaQPg="></latexit><latexit sha1_base64="BTAOLDCka5PYHm/f8RxZSlFaQPg="></latexit>

k21 = � ⇤1

12M3
, k22 = � ⇤2

12M3
<latexit sha1_base64="vY/iy+JlRD0w7TylJSzJCZpIElQ="></latexit><latexit sha1_base64="vY/iy+JlRD0w7TylJSzJCZpIElQ="></latexit><latexit sha1_base64="vY/iy+JlRD0w7TylJSzJCZpIElQ="></latexit><latexit sha1_base64="vY/iy+JlRD0w7TylJSzJCZpIElQ="></latexit>

In this geometry how many 
degrees of Freedom for the 
radion field ?

The metric without stabilization is :

A(y) =

8
<

:

k1|y| , 0 < y < r

k2|y|+ (k1 � k2)r , r < y < L
<latexit sha1_base64="pL67lOF99a1X1MBmZW6LBak/k2Y="></latexit><latexit sha1_base64="pL67lOF99a1X1MBmZW6LBak/k2Y="></latexit><latexit sha1_base64="pL67lOF99a1X1MBmZW6LBak/k2Y="></latexit><latexit sha1_base64="pL67lOF99a1X1MBmZW6LBak/k2Y="></latexit>
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Graviton-Scalar system
We start with the generic five dimensional action for the graviton coupling to 
a single bulk scalar field:

S = SEH + Sm = � 1

22

Z
d5x

p
gR+

Z
d5x

p
gLm

Lm =
1

2
gMN@M�@N�� V (�)� 1p

�g55

X

i

�i(�)�(y � yi)
<latexit sha1_base64="S0goYnld56mBXfbkJAofxkYOcm4="></latexit><latexit sha1_base64="S0goYnld56mBXfbkJAofxkYOcm4="></latexit><latexit sha1_base64="S0goYnld56mBXfbkJAofxkYOcm4="></latexit><latexit sha1_base64="S0goYnld56mBXfbkJAofxkYOcm4="></latexit>

0 < |y| < L
<latexit sha1_base64="mmZhKTB8dDKWloj9yaneq67okTo=">AAAB9HicbVA9TwJBEJ3DL8Qv1NJmI5hYkTsaLSiINhYWmMhHAheyt+zBhr29c3eP5HLwO2wsNMbWH2Pnv3GBKxR8ySQv781kZp4Xcaa0bX9buY3Nre2d/G5hb//g8Kh4fNJSYSwJbZKQh7LjYUU5E7Spmea0E0mKA4/Ttje+nfvtCZWKheJRJxF1AzwUzGcEayO5ZRvVpskU1dA9KveLJbtiL4DWiZOREmRo9ItfvUFI4oAKTThWquvYkXZTLDUjnM4KvVjRCJMxHtKuoQIHVLnp4ugZujDKAPmhNCU0Wqi/J1IcKJUEnukMsB6pVW8u/ud1Y+1fuykTUaypIMtFfsyRDtE8ATRgkhLNE0MwkczcisgIS0y0yalgQnBWX14nrWrFsSvOQ7VUv8niyMMZnMMlOHAFdbiDBjSBwBM8wyu8WRPrxXq3PpatOSubOYU/sD5/AM9WkCc=</latexit><latexit sha1_base64="mmZhKTB8dDKWloj9yaneq67okTo=">AAAB9HicbVA9TwJBEJ3DL8Qv1NJmI5hYkTsaLSiINhYWmMhHAheyt+zBhr29c3eP5HLwO2wsNMbWH2Pnv3GBKxR8ySQv781kZp4Xcaa0bX9buY3Nre2d/G5hb//g8Kh4fNJSYSwJbZKQh7LjYUU5E7Spmea0E0mKA4/Ttje+nfvtCZWKheJRJxF1AzwUzGcEayO5ZRvVpskU1dA9KveLJbtiL4DWiZOREmRo9ItfvUFI4oAKTThWquvYkXZTLDUjnM4KvVjRCJMxHtKuoQIHVLnp4ugZujDKAPmhNCU0Wqi/J1IcKJUEnukMsB6pVW8u/ud1Y+1fuykTUaypIMtFfsyRDtE8ATRgkhLNE0MwkczcisgIS0y0yalgQnBWX14nrWrFsSvOQ7VUv8niyMMZnMMlOHAFdbiDBjSBwBM8wyu8WRPrxXq3PpatOSubOYU/sD5/AM9WkCc=</latexit><latexit sha1_base64="mmZhKTB8dDKWloj9yaneq67okTo=">AAAB9HicbVA9TwJBEJ3DL8Qv1NJmI5hYkTsaLSiINhYWmMhHAheyt+zBhr29c3eP5HLwO2wsNMbWH2Pnv3GBKxR8ySQv781kZp4Xcaa0bX9buY3Nre2d/G5hb//g8Kh4fNJSYSwJbZKQh7LjYUU5E7Spmea0E0mKA4/Ttje+nfvtCZWKheJRJxF1AzwUzGcEayO5ZRvVpskU1dA9KveLJbtiL4DWiZOREmRo9ItfvUFI4oAKTThWquvYkXZTLDUjnM4KvVjRCJMxHtKuoQIHVLnp4ugZujDKAPmhNCU0Wqi/J1IcKJUEnukMsB6pVW8u/ud1Y+1fuykTUaypIMtFfsyRDtE8ATRgkhLNE0MwkczcisgIS0y0yalgQnBWX14nrWrFsSvOQ7VUv8niyMMZnMMlOHAFdbiDBjSBwBM8wyu8WRPrxXq3PpatOSubOYU/sD5/AM9WkCc=</latexit><latexit sha1_base64="mmZhKTB8dDKWloj9yaneq67okTo=">AAAB9HicbVA9TwJBEJ3DL8Qv1NJmI5hYkTsaLSiINhYWmMhHAheyt+zBhr29c3eP5HLwO2wsNMbWH2Pnv3GBKxR8ySQv781kZp4Xcaa0bX9buY3Nre2d/G5hb//g8Kh4fNJSYSwJbZKQh7LjYUU5E7Spmea0E0mKA4/Ttje+nfvtCZWKheJRJxF1AzwUzGcEayO5ZRvVpskU1dA9KveLJbtiL4DWiZOREmRo9ItfvUFI4oAKTThWquvYkXZTLDUjnM4KvVjRCJMxHtKuoQIHVLnp4ugZujDKAPmhNCU0Wqi/J1IcKJUEnukMsB6pVW8u/ud1Y+1fuykTUaypIMtFfsyRDtE8ATRgkhLNE0MwkczcisgIS0y0yalgQnBWX14nrWrFsSvOQ7VUv8niyMMZnMMlOHAFdbiDBjSBwBM8wyu8WRPrxXq3PpatOSubOYU/sD5/AM9WkCc=</latexit>

IR
 brane

U
V brane

M
iddle brane

GW scalar action

Einstein-Hilbert action

V (�) : ⇤1, ⇤2, m2, · · ·
<latexit sha1_base64="mRCzpPX9y73ACjsp0x3ohldomJs=">AAACHnicbVBLSwMxGMzWV62vVY9egq1QYSm7C6J4Knrx4KGCfUB3XbLZtA3NPkiyQln6S7z4V7x4UETwpP/GtF1BWwcCk5lvSL7xE0aFNM0vrbC0vLK6VlwvbWxube/ou3stEacckyaOWcw7PhKE0Yg0JZWMdBJOUOgz0vaHlxO/fU+4oHF0K0cJcUPUj2iPYiSV5OknlVbVSQb02DHOoWNA51plA+RZiho/F9tQTnhnKw0HsRQVTy+bNXMKuEisnJRBjoanfzhBjNOQRBIzJETXMhPpZohLihkZl5xUkAThIeqTrqIRColws+l6Y3iklAD2Yq5OJOFU/Z3IUCjEKPTVZIjkQMx7E/E/r5vK3pmb0ShJJYnw7KFeyqCM4aQrGFBOsGQjRRDmVP0V4gHiCEvVaEmVYM2vvEhads0ya9aNXa5f5HUUwQE4BFVggVNQB1egAZoAgwfwBF7Aq/aoPWtv2vtstKDlmX3wB9rnN9F1npY=</latexit><latexit sha1_base64="mRCzpPX9y73ACjsp0x3ohldomJs=">AAACHnicbVBLSwMxGMzWV62vVY9egq1QYSm7C6J4Knrx4KGCfUB3XbLZtA3NPkiyQln6S7z4V7x4UETwpP/GtF1BWwcCk5lvSL7xE0aFNM0vrbC0vLK6VlwvbWxube/ou3stEacckyaOWcw7PhKE0Yg0JZWMdBJOUOgz0vaHlxO/fU+4oHF0K0cJcUPUj2iPYiSV5OknlVbVSQb02DHOoWNA51plA+RZiho/F9tQTnhnKw0HsRQVTy+bNXMKuEisnJRBjoanfzhBjNOQRBIzJETXMhPpZohLihkZl5xUkAThIeqTrqIRColws+l6Y3iklAD2Yq5OJOFU/Z3IUCjEKPTVZIjkQMx7E/E/r5vK3pmb0ShJJYnw7KFeyqCM4aQrGFBOsGQjRRDmVP0V4gHiCEvVaEmVYM2vvEhads0ya9aNXa5f5HUUwQE4BFVggVNQB1egAZoAgwfwBF7Aq/aoPWtv2vtstKDlmX3wB9rnN9F1npY=</latexit><latexit sha1_base64="mRCzpPX9y73ACjsp0x3ohldomJs=">AAACHnicbVBLSwMxGMzWV62vVY9egq1QYSm7C6J4Knrx4KGCfUB3XbLZtA3NPkiyQln6S7z4V7x4UETwpP/GtF1BWwcCk5lvSL7xE0aFNM0vrbC0vLK6VlwvbWxube/ou3stEacckyaOWcw7PhKE0Yg0JZWMdBJOUOgz0vaHlxO/fU+4oHF0K0cJcUPUj2iPYiSV5OknlVbVSQb02DHOoWNA51plA+RZiho/F9tQTnhnKw0HsRQVTy+bNXMKuEisnJRBjoanfzhBjNOQRBIzJETXMhPpZohLihkZl5xUkAThIeqTrqIRColws+l6Y3iklAD2Yq5OJOFU/Z3IUCjEKPTVZIjkQMx7E/E/r5vK3pmb0ShJJYnw7KFeyqCM4aQrGFBOsGQjRRDmVP0V4gHiCEvVaEmVYM2vvEhads0ya9aNXa5f5HUUwQE4BFVggVNQB1egAZoAgwfwBF7Aq/aoPWtv2vtstKDlmX3wB9rnN9F1npY=</latexit><latexit sha1_base64="mRCzpPX9y73ACjsp0x3ohldomJs=">AAACHnicbVBLSwMxGMzWV62vVY9egq1QYSm7C6J4Knrx4KGCfUB3XbLZtA3NPkiyQln6S7z4V7x4UETwpP/GtF1BWwcCk5lvSL7xE0aFNM0vrbC0vLK6VlwvbWxube/ou3stEacckyaOWcw7PhKE0Yg0JZWMdBJOUOgz0vaHlxO/fU+4oHF0K0cJcUPUj2iPYiSV5OknlVbVSQb02DHOoWNA51plA+RZiho/F9tQTnhnKw0HsRQVTy+bNXMKuEisnJRBjoanfzhBjNOQRBIzJETXMhPpZohLihkZl5xUkAThIeqTrqIRColws+l6Y3iklAD2Yq5OJOFU/Z3IUCjEKPTVZIjkQMx7E/E/r5vK3pmb0ShJJYnw7KFeyqCM4aQrGFBOsGQjRRDmVP0V4gHiCEvVaEmVYM2vvEhads0ya9aNXa5f5HUUwQE4BFVggVNQB1egAZoAgwfwBF7Aq/aoPWtv2vtstKDlmX3wB9rnN9F1npY=</latexit>

�i(�) : brane terms
<latexit sha1_base64="bxYNiJ/zOINdTPqTXmwWBUuUybE=">AAACC3icbVDLSgMxFM3UV62vUZduQluhgpSZbhRXRTcuK9gHdIaSSW/b0CQzJBmhlO7d+CtuXCji1h9w59+YPhbaeiBwOOdcbu6JEs608bxvJ7O2vrG5ld3O7ezu7R+4h0cNHaeKQp3GPFatiGjgTELdMMOhlSggIuLQjIY3U7/5AEqzWN6bUQKhIH3JeowSY6WOmy8G3Ka7pMNKQTJgZzg4vyriSBEJGBtQQnfcglf2ZsCrxF+QAlqg1nG/gm5MUwHSUE60bvteYsIxUYZRDpNckGpICB2SPrQtlUSADsezWyb41Cpd3IuVfdLgmfp7YkyE1iMR2aQgZqCXvan4n9dOTe8yHDOZpAYknS/qpRybGE+LwV2mgBo+soRQxexfMR0QRagtQedsCf7yyaukUSn7Xtm/qxSq14s6sugE5VEJ+egCVdEtqqE6ougRPaNX9OY8OS/Ou/Mxj2acxcwx+gPn8wcc65kt</latexit><latexit sha1_base64="bxYNiJ/zOINdTPqTXmwWBUuUybE=">AAACC3icbVDLSgMxFM3UV62vUZduQluhgpSZbhRXRTcuK9gHdIaSSW/b0CQzJBmhlO7d+CtuXCji1h9w59+YPhbaeiBwOOdcbu6JEs608bxvJ7O2vrG5ld3O7ezu7R+4h0cNHaeKQp3GPFatiGjgTELdMMOhlSggIuLQjIY3U7/5AEqzWN6bUQKhIH3JeowSY6WOmy8G3Ka7pMNKQTJgZzg4vyriSBEJGBtQQnfcglf2ZsCrxF+QAlqg1nG/gm5MUwHSUE60bvteYsIxUYZRDpNckGpICB2SPrQtlUSADsezWyb41Cpd3IuVfdLgmfp7YkyE1iMR2aQgZqCXvan4n9dOTe8yHDOZpAYknS/qpRybGE+LwV2mgBo+soRQxexfMR0QRagtQedsCf7yyaukUSn7Xtm/qxSq14s6sugE5VEJ+egCVdEtqqE6ougRPaNX9OY8OS/Ou/Mxj2acxcwx+gPn8wcc65kt</latexit><latexit sha1_base64="bxYNiJ/zOINdTPqTXmwWBUuUybE=">AAACC3icbVDLSgMxFM3UV62vUZduQluhgpSZbhRXRTcuK9gHdIaSSW/b0CQzJBmhlO7d+CtuXCji1h9w59+YPhbaeiBwOOdcbu6JEs608bxvJ7O2vrG5ld3O7ezu7R+4h0cNHaeKQp3GPFatiGjgTELdMMOhlSggIuLQjIY3U7/5AEqzWN6bUQKhIH3JeowSY6WOmy8G3Ka7pMNKQTJgZzg4vyriSBEJGBtQQnfcglf2ZsCrxF+QAlqg1nG/gm5MUwHSUE60bvteYsIxUYZRDpNckGpICB2SPrQtlUSADsezWyb41Cpd3IuVfdLgmfp7YkyE1iMR2aQgZqCXvan4n9dOTe8yHDOZpAYknS/qpRybGE+LwV2mgBo+soRQxexfMR0QRagtQedsCf7yyaukUSn7Xtm/qxSq14s6sugE5VEJ+egCVdEtqqE6ougRPaNX9OY8OS/Ou/Mxj2acxcwx+gPn8wcc65kt</latexit><latexit sha1_base64="bxYNiJ/zOINdTPqTXmwWBUuUybE=">AAACC3icbVDLSgMxFM3UV62vUZduQluhgpSZbhRXRTcuK9gHdIaSSW/b0CQzJBmhlO7d+CtuXCji1h9w59+YPhbaeiBwOOdcbu6JEs608bxvJ7O2vrG5ld3O7ezu7R+4h0cNHaeKQp3GPFatiGjgTELdMMOhlSggIuLQjIY3U7/5AEqzWN6bUQKhIH3JeowSY6WOmy8G3Ka7pMNKQTJgZzg4vyriSBEJGBtQQnfcglf2ZsCrxF+QAlqg1nG/gm5MUwHSUE60bvteYsIxUYZRDpNckGpICB2SPrQtlUSADsezWyb41Cpd3IuVfdLgmfp7YkyE1iMR2aQgZqCXvan4n9dOTe8yHDOZpAYknS/qpRybGE+LwV2mgBo+soRQxexfMR0QRagtQedsCf7yyaukUSn7Xtm/qxSq14s6sugE5VEJ+egCVdEtqqE6ougRPaNX9OY8OS/Ou/Mxj2acxcwx+gPn8wcc65kt</latexit>

Csaki, Graesser and Kribs  PRD (2001)      

DeWolfe, Freedman et al  PRD (2000)      

yi = {0 ,±r , L}
<latexit sha1_base64="9148Plr+l2QKjE5m3OuWfQGFan0="></latexit><latexit sha1_base64="9148Plr+l2QKjE5m3OuWfQGFan0="></latexit><latexit sha1_base64="9148Plr+l2QKjE5m3OuWfQGFan0="></latexit><latexit sha1_base64="9148Plr+l2QKjE5m3OuWfQGFan0="></latexit>

Matter action
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Graviton-Scalar system

• By varying the action with respect to the 5d metric, one derives Einstein’s 
equation in terms of Ricci tensor:

where the energy-momentum tensor is                                                    .

RMN � 1
2 gMNR = 2 TMN

<latexit sha1_base64="GNyXatHjASCccuavlQFmp5W6KC8="></latexit><latexit sha1_base64="GNyXatHjASCccuavlQFmp5W6KC8="></latexit><latexit sha1_base64="GNyXatHjASCccuavlQFmp5W6KC8="></latexit><latexit sha1_base64="GNyXatHjASCccuavlQFmp5W6KC8="></latexit>

• Minimizing        with respect to     gives the scalar EOM,  modified by a 
term                  .

TMN = 2�
�p

gLm

�
/
�p

g �gMN
�

<latexit sha1_base64="ILNF977j84vjX4P7Ztb/DnHDM0Y="></latexit><latexit sha1_base64="ILNF977j84vjX4P7Ztb/DnHDM0Y="></latexit><latexit sha1_base64="ILNF977j84vjX4P7Ztb/DnHDM0Y="></latexit><latexit sha1_base64="ILNF977j84vjX4P7Ztb/DnHDM0Y="></latexit>

�
<latexit sha1_base64="tj+S2rYxqUCF8kKlaCePl+KEpU4=">AAAB7XicbVBNTwIxEJ3iF+IX6tFLI5h4Irtc9Ej04hET+UhgQ7qlC5Vuu2m7JmTDf/DiQWO8+n+8+W8ssAcFXzLJy3szmZkXJoIb63nfqLCxubW9U9wt7e0fHB6Vj0/aRqWashZVQuluSAwTXLKW5VawbqIZiUPBOuHkdu53npg2XMkHO01YEJOR5BGnxDqpXe0nY14dlCtezVsArxM/JxXI0RyUv/pDRdOYSUsFMabne4kNMqItp4LNSv3UsITQCRmxnqOSxMwE2eLaGb5wyhBHSruSFi/U3xMZiY2ZxqHrjIkdm1VvLv7n9VIbXQcZl0lqmaTLRVEqsFV4/joecs2oFVNHCNXc3YrpmGhCrQuo5ELwV19eJ+16zfdq/n290rjJ4yjCGZzDJfhwBQ24gya0gMIjPMMrvCGFXtA7+li2FlA+cwp/gD5/AMwvjpk=</latexit><latexit sha1_base64="tj+S2rYxqUCF8kKlaCePl+KEpU4=">AAAB7XicbVBNTwIxEJ3iF+IX6tFLI5h4Irtc9Ej04hET+UhgQ7qlC5Vuu2m7JmTDf/DiQWO8+n+8+W8ssAcFXzLJy3szmZkXJoIb63nfqLCxubW9U9wt7e0fHB6Vj0/aRqWashZVQuluSAwTXLKW5VawbqIZiUPBOuHkdu53npg2XMkHO01YEJOR5BGnxDqpXe0nY14dlCtezVsArxM/JxXI0RyUv/pDRdOYSUsFMabne4kNMqItp4LNSv3UsITQCRmxnqOSxMwE2eLaGb5wyhBHSruSFi/U3xMZiY2ZxqHrjIkdm1VvLv7n9VIbXQcZl0lqmaTLRVEqsFV4/joecs2oFVNHCNXc3YrpmGhCrQuo5ELwV19eJ+16zfdq/n290rjJ4yjCGZzDJfhwBQ24gya0gMIjPMMrvCGFXtA7+li2FlA+cwp/gD5/AMwvjpk=</latexit><latexit sha1_base64="tj+S2rYxqUCF8kKlaCePl+KEpU4=">AAAB7XicbVBNTwIxEJ3iF+IX6tFLI5h4Irtc9Ej04hET+UhgQ7qlC5Vuu2m7JmTDf/DiQWO8+n+8+W8ssAcFXzLJy3szmZkXJoIb63nfqLCxubW9U9wt7e0fHB6Vj0/aRqWashZVQuluSAwTXLKW5VawbqIZiUPBOuHkdu53npg2XMkHO01YEJOR5BGnxDqpXe0nY14dlCtezVsArxM/JxXI0RyUv/pDRdOYSUsFMabne4kNMqItp4LNSv3UsITQCRmxnqOSxMwE2eLaGb5wyhBHSruSFi/U3xMZiY2ZxqHrjIkdm1VvLv7n9VIbXQcZl0lqmaTLRVEqsFV4/joecs2oFVNHCNXc3YrpmGhCrQuo5ELwV19eJ+16zfdq/n290rjJ4yjCGZzDJfhwBQ24gya0gMIjPMMrvCGFXtA7+li2FlA+cwp/gD5/AMwvjpk=</latexit><latexit sha1_base64="tj+S2rYxqUCF8kKlaCePl+KEpU4=">AAAB7XicbVBNTwIxEJ3iF+IX6tFLI5h4Irtc9Ej04hET+UhgQ7qlC5Vuu2m7JmTDf/DiQWO8+n+8+W8ssAcFXzLJy3szmZkXJoIb63nfqLCxubW9U9wt7e0fHB6Vj0/aRqWashZVQuluSAwTXLKW5VawbqIZiUPBOuHkdu53npg2XMkHO01YEJOR5BGnxDqpXe0nY14dlCtezVsArxM/JxXI0RyUv/pDRdOYSUsFMabne4kNMqItp4LNSv3UsITQCRmxnqOSxMwE2eLaGb5wyhBHSruSFi/U3xMZiY2ZxqHrjIkdm1VvLv7n9VIbXQcZl0lqmaTLRVEqsFV4/joecs2oFVNHCNXc3YrpmGhCrQuo5ELwV19eJ+16zfdq/n290rjJ4yjCGZzDJfhwBQ24gya0gMIjPMMrvCGFXtA7+li2FlA+cwp/gD5/AMwvjpk=</latexit>

�0
0'

0 � G�02
0 � @V

@�0
'

= 3
2

⇥
4A0(F 0 � A

0
G ) +

�
Fe

2A � A
0✏0f (x)

�⇤
,

⇣
�0
0'

0 + @V
@�0

'
⌘
+

P
i

⇣
�iG + @�i

@�0
'
⌘
�(y � yi )

= 3
2 [F 00 � G

0
A
0 � 4A0

F
0]� 2GV

+ 3
42 e

2A
⇣
G � 2F � e

�2A [✏00 � 4A0✏0] f (x)
⌘
,

(G 0 + 4F 0)�0
0 + 4A0'0 +

P
i

⇣
@�i

@�0
G + @2�i

@�2
0
'
⌘
�(y � yi )

= '00 �
⇣
2 @V
@�0

G + @2
V

@�2
0
'
⌘
�

⇣
'e2A � �0

0✏
0
f (x)

⌘
.

�0
0✏

0
f (x)

Haiying Cai (CFHEP) Composite Scalars at LHC 10 / 17

Sm
<latexit sha1_base64="fu60D2GKlg2hp/hRGVMRDKs9N7E=">AAAB7HicdVDLSgMxFM3UV62vqks3wVZwNWSq9rErunFZ0WkL7VAyaaYNzWSGJCOUod/gxoUibv0gd/6NmbaCih64cDjnXu69x485UxqhDyu3srq2vpHfLGxt7+zuFfcP2ipKJKEuiXgkuz5WlDNBXc00p91YUhz6nHb8yVXmd+6pVCwSd3oaUy/EI8ECRrA2klu+HYTlQbGE7ItqpXLuQGSjs7rTqGXEqdYaCDo2mqMElmgNiu/9YUSSkApNOFaq56BYeymWmhFOZ4V+omiMyQSPaM9QgUOqvHR+7AyeGGUIg0iaEhrO1e8TKQ6Vmoa+6QyxHqvfXib+5fUSHdS9lIk40VSQxaIg4VBHMPscDpmkRPOpIZhIZm6FZIwlJtrkUzAhfH0K/yftiu0g27mplJqXyzjy4Agcg1PggBpogmvQAi4ggIEH8ASeLWE9Wi/W66I1Zy1nDsEPWG+fTOKOWA==</latexit><latexit sha1_base64="fu60D2GKlg2hp/hRGVMRDKs9N7E=">AAAB7HicdVDLSgMxFM3UV62vqks3wVZwNWSq9rErunFZ0WkL7VAyaaYNzWSGJCOUod/gxoUibv0gd/6NmbaCih64cDjnXu69x485UxqhDyu3srq2vpHfLGxt7+zuFfcP2ipKJKEuiXgkuz5WlDNBXc00p91YUhz6nHb8yVXmd+6pVCwSd3oaUy/EI8ECRrA2klu+HYTlQbGE7ItqpXLuQGSjs7rTqGXEqdYaCDo2mqMElmgNiu/9YUSSkApNOFaq56BYeymWmhFOZ4V+omiMyQSPaM9QgUOqvHR+7AyeGGUIg0iaEhrO1e8TKQ6Vmoa+6QyxHqvfXib+5fUSHdS9lIk40VSQxaIg4VBHMPscDpmkRPOpIZhIZm6FZIwlJtrkUzAhfH0K/yftiu0g27mplJqXyzjy4Agcg1PggBpogmvQAi4ggIEH8ASeLWE9Wi/W66I1Zy1nDsEPWG+fTOKOWA==</latexit><latexit sha1_base64="fu60D2GKlg2hp/hRGVMRDKs9N7E=">AAAB7HicdVDLSgMxFM3UV62vqks3wVZwNWSq9rErunFZ0WkL7VAyaaYNzWSGJCOUod/gxoUibv0gd/6NmbaCih64cDjnXu69x485UxqhDyu3srq2vpHfLGxt7+zuFfcP2ipKJKEuiXgkuz5WlDNBXc00p91YUhz6nHb8yVXmd+6pVCwSd3oaUy/EI8ECRrA2klu+HYTlQbGE7ItqpXLuQGSjs7rTqGXEqdYaCDo2mqMElmgNiu/9YUSSkApNOFaq56BYeymWmhFOZ4V+omiMyQSPaM9QgUOqvHR+7AyeGGUIg0iaEhrO1e8TKQ6Vmoa+6QyxHqvfXib+5fUSHdS9lIk40VSQxaIg4VBHMPscDpmkRPOpIZhIZm6FZIwlJtrkUzAhfH0K/yftiu0g27mplJqXyzjy4Agcg1PggBpogmvQAi4ggIEH8ASeLWE9Wi/W66I1Zy1nDsEPWG+fTOKOWA==</latexit><latexit sha1_base64="fu60D2GKlg2hp/hRGVMRDKs9N7E=">AAAB7HicdVDLSgMxFM3UV62vqks3wVZwNWSq9rErunFZ0WkL7VAyaaYNzWSGJCOUod/gxoUibv0gd/6NmbaCih64cDjnXu69x485UxqhDyu3srq2vpHfLGxt7+zuFfcP2ipKJKEuiXgkuz5WlDNBXc00p91YUhz6nHb8yVXmd+6pVCwSd3oaUy/EI8ECRrA2klu+HYTlQbGE7ItqpXLuQGSjs7rTqGXEqdYaCDo2mqMElmgNiu/9YUSSkApNOFaq56BYeymWmhFOZ4V+omiMyQSPaM9QgUOqvHR+7AyeGGUIg0iaEhrO1e8TKQ6Vmoa+6QyxHqvfXib+5fUSHdS9lIk40VSQxaIg4VBHMPscDpmkRPOpIZhIZm6FZIwlJtrkUzAhfH0K/yftiu0g27mplJqXyzjy4Agcg1PggBpogmvQAi4ggIEH8ASeLWE9Wi/W66I1Zy1nDsEPWG+fTOKOWA==</latexit>

HC  arXiv: 2201.04053    

hµ⌫ : perturbation of graviton
<latexit sha1_base64="WjvgTVliryTVcgIJW+/GCEdMT18="></latexit><latexit sha1_base64="WjvgTVliryTVcgIJW+/GCEdMT18="></latexit><latexit sha1_base64="WjvgTVliryTVcgIJW+/GCEdMT18="></latexit><latexit sha1_base64="WjvgTVliryTVcgIJW+/GCEdMT18="></latexit>

F (x, y) , G(x, y) , ✏(y) : Radion mode
<latexit sha1_base64="gHDUICkmIgEI0RcxrRagELJEUV8="></latexit><latexit sha1_base64="gHDUICkmIgEI0RcxrRagELJEUV8="></latexit><latexit sha1_base64="gHDUICkmIgEI0RcxrRagELJEUV8="></latexit><latexit sha1_base64="gHDUICkmIgEI0RcxrRagELJEUV8="></latexit>

The Line Element in the multibrane model that can decouple the graviton and 
radion is :

ds2 = e�2A(y)�2F (x,y) [⌘µ⌫ + 2✏(y)@µ@⌫f(x)

+ hµ⌫(x, y)] dx
µdx⌫ � [1 +G(x, y)]2 dy2

<latexit sha1_base64="Y9hO3w6hkJr/jQimaLHu+N9Rbxk="></latexit><latexit sha1_base64="Y9hO3w6hkJr/jQimaLHu+N9Rbxk="></latexit><latexit sha1_base64="Y9hO3w6hkJr/jQimaLHu+N9Rbxk="></latexit><latexit sha1_base64="Y9hO3w6hkJr/jQimaLHu+N9Rbxk="></latexit>
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Background Equations
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<latexit sha1_base64="k2c8vIr6ACvtEujfFSB/ficd7gk="></latexit><latexit sha1_base64="k2c8vIr6ACvtEujfFSB/ficd7gk="></latexit><latexit sha1_base64="k2c8vIr6ACvtEujfFSB/ficd7gk="></latexit><latexit sha1_base64="k2c8vIr6ACvtEujfFSB/ficd7gk="></latexit>

The GW scalar develops a y-dependent VEV and           reacts back on the 
metric like           . The scalar VEV and BG metric form a set of non-linear 
coupled equations.

�0(y)
<latexit sha1_base64="w7CjQyqYf8X05yOPQ7GT0XkKDeA=">AAAB8nicbVBNT8JAEN3iF+IX6tHLRjDBC2m56JHoxSMmgiSlIdtlCxu2u83u1KRp+BlePGiMV3+NN/+NC/Sg4EsmeXlvJjPzwkRwA6777ZQ2Nre2d8q7lb39g8Oj6vFJz6hUU9alSijdD4lhgkvWBQ6C9RPNSBwK9hhOb+f+4xPThiv5AFnCgpiMJY84JWAlvz5IJnzoNrLL+rBac5vuAnideAWpoQKdYfVrMFI0jZkEKogxvucmEOREA6eCzSqD1LCE0CkZM99SSWJmgnxx8gxfWGWEI6VtScAL9fdETmJjsji0nTGBiVn15uJ/np9CdB3kXCYpMEmXi6JUYFB4/j8ecc0oiMwSQjW3t2I6IZpQsClVbAje6svrpNdqem7Tu2/V2jdFHGV0hs5RA3noCrXRHeqgLqJIoWf0it4ccF6cd+dj2VpyiplT9AfO5w+c7ZAk</latexit><latexit sha1_base64="w7CjQyqYf8X05yOPQ7GT0XkKDeA=">AAAB8nicbVBNT8JAEN3iF+IX6tHLRjDBC2m56JHoxSMmgiSlIdtlCxu2u83u1KRp+BlePGiMV3+NN/+NC/Sg4EsmeXlvJjPzwkRwA6777ZQ2Nre2d8q7lb39g8Oj6vFJz6hUU9alSijdD4lhgkvWBQ6C9RPNSBwK9hhOb+f+4xPThiv5AFnCgpiMJY84JWAlvz5IJnzoNrLL+rBac5vuAnideAWpoQKdYfVrMFI0jZkEKogxvucmEOREA6eCzSqD1LCE0CkZM99SSWJmgnxx8gxfWGWEI6VtScAL9fdETmJjsji0nTGBiVn15uJ/np9CdB3kXCYpMEmXi6JUYFB4/j8ecc0oiMwSQjW3t2I6IZpQsClVbAje6svrpNdqem7Tu2/V2jdFHGV0hs5RA3noCrXRHeqgLqJIoWf0it4ccF6cd+dj2VpyiplT9AfO5w+c7ZAk</latexit><latexit sha1_base64="w7CjQyqYf8X05yOPQ7GT0XkKDeA=">AAAB8nicbVBNT8JAEN3iF+IX6tHLRjDBC2m56JHoxSMmgiSlIdtlCxu2u83u1KRp+BlePGiMV3+NN/+NC/Sg4EsmeXlvJjPzwkRwA6777ZQ2Nre2d8q7lb39g8Oj6vFJz6hUU9alSijdD4lhgkvWBQ6C9RPNSBwK9hhOb+f+4xPThiv5AFnCgpiMJY84JWAlvz5IJnzoNrLL+rBac5vuAnideAWpoQKdYfVrMFI0jZkEKogxvucmEOREA6eCzSqD1LCE0CkZM99SSWJmgnxx8gxfWGWEI6VtScAL9fdETmJjsji0nTGBiVn15uJ/np9CdB3kXCYpMEmXi6JUYFB4/j8ecc0oiMwSQjW3t2I6IZpQsClVbAje6svrpNdqem7Tu2/V2jdFHGV0hs5RA3noCrXRHeqgLqJIoWf0it4ccF6cd+dj2VpyiplT9AfO5w+c7ZAk</latexit><latexit sha1_base64="w7CjQyqYf8X05yOPQ7GT0XkKDeA=">AAAB8nicbVBNT8JAEN3iF+IX6tHLRjDBC2m56JHoxSMmgiSlIdtlCxu2u83u1KRp+BlePGiMV3+NN/+NC/Sg4EsmeXlvJjPzwkRwA6777ZQ2Nre2d8q7lb39g8Oj6vFJz6hUU9alSijdD4lhgkvWBQ6C9RPNSBwK9hhOb+f+4xPThiv5AFnCgpiMJY84JWAlvz5IJnzoNrLL+rBac5vuAnideAWpoQKdYfVrMFI0jZkEKogxvucmEOREA6eCzSqD1LCE0CkZM99SSWJmgnxx8gxfWGWEI6VtScAL9fdETmJjsji0nTGBiVn15uJ/np9CdB3kXCYpMEmXi6JUYFB4/j8ecc0oiMwSQjW3t2I6IZpQsClVbAje6svrpNdqem7Tu2/V2jdFHGV0hs5RA3noCrXRHeqgLqJIoWf0it4ccF6cd+dj2VpyiplT9AfO5w+c7ZAk</latexit>

⇤1 ,⇤2
<latexit sha1_base64="X64Qz2Y8Jdp+TAJ8znorKUgo9Gc=">AAACAHicbVDLSsNAFL3xWesr6sKFm2AruCgl6UaXRTcuXFSwD2hCmEwm7dDJJMxMhBK68VfcuFDErZ/hzr9x2kbQ1gMDh3PO5c49QcqoVLb9Zaysrq1vbJa2yts7u3v75sFhRyaZwKSNE5aIXoAkYZSTtqKKkV4qCIoDRrrB6Hrqdx+IkDTh92qcEi9GA04jipHSkm8eV91bnQ6R77i12g9vVH2zYtftGaxl4hSkAgVavvnphgnOYsIVZkjKvmOnysuRUBQzMim7mSQpwiM0IH1NOYqJ9PLZARPrTCuhFSVCP66smfp7IkexlOM40MkYqaFc9Kbif14/U9Gll1OeZopwPF8UZcxSiTVtwwqpIFixsSYIC6r/auEhEggr3VlZl+AsnrxMOo26Y9edu0aleVXUUYITOIVzcOACmnADLWgDhgk8wQu8Go/Gs/FmvM+jK0YxcwR/YHx8A0hklOY=</latexit><latexit sha1_base64="X64Qz2Y8Jdp+TAJ8znorKUgo9Gc=">AAACAHicbVDLSsNAFL3xWesr6sKFm2AruCgl6UaXRTcuXFSwD2hCmEwm7dDJJMxMhBK68VfcuFDErZ/hzr9x2kbQ1gMDh3PO5c49QcqoVLb9Zaysrq1vbJa2yts7u3v75sFhRyaZwKSNE5aIXoAkYZSTtqKKkV4qCIoDRrrB6Hrqdx+IkDTh92qcEi9GA04jipHSkm8eV91bnQ6R77i12g9vVH2zYtftGaxl4hSkAgVavvnphgnOYsIVZkjKvmOnysuRUBQzMim7mSQpwiM0IH1NOYqJ9PLZARPrTCuhFSVCP66smfp7IkexlOM40MkYqaFc9Kbif14/U9Gll1OeZopwPF8UZcxSiTVtwwqpIFixsSYIC6r/auEhEggr3VlZl+AsnrxMOo26Y9edu0aleVXUUYITOIVzcOACmnADLWgDhgk8wQu8Go/Gs/FmvM+jK0YxcwR/YHx8A0hklOY=</latexit><latexit sha1_base64="X64Qz2Y8Jdp+TAJ8znorKUgo9Gc=">AAACAHicbVDLSsNAFL3xWesr6sKFm2AruCgl6UaXRTcuXFSwD2hCmEwm7dDJJMxMhBK68VfcuFDErZ/hzr9x2kbQ1gMDh3PO5c49QcqoVLb9Zaysrq1vbJa2yts7u3v75sFhRyaZwKSNE5aIXoAkYZSTtqKKkV4qCIoDRrrB6Hrqdx+IkDTh92qcEi9GA04jipHSkm8eV91bnQ6R77i12g9vVH2zYtftGaxl4hSkAgVavvnphgnOYsIVZkjKvmOnysuRUBQzMim7mSQpwiM0IH1NOYqJ9PLZARPrTCuhFSVCP66smfp7IkexlOM40MkYqaFc9Kbif14/U9Gll1OeZopwPF8UZcxSiTVtwwqpIFixsSYIC6r/auEhEggr3VlZl+AsnrxMOo26Y9edu0aleVXUUYITOIVzcOACmnADLWgDhgk8wQu8Go/Gs/FmvM+jK0YxcwR/YHx8A0hklOY=</latexit><latexit sha1_base64="X64Qz2Y8Jdp+TAJ8znorKUgo9Gc=">AAACAHicbVDLSsNAFL3xWesr6sKFm2AruCgl6UaXRTcuXFSwD2hCmEwm7dDJJMxMhBK68VfcuFDErZ/hzr9x2kbQ1gMDh3PO5c49QcqoVLb9Zaysrq1vbJa2yts7u3v75sFhRyaZwKSNE5aIXoAkYZSTtqKKkV4qCIoDRrrB6Hrqdx+IkDTh92qcEi9GA04jipHSkm8eV91bnQ6R77i12g9vVH2zYtftGaxl4hSkAgVavvnphgnOYsIVZkjKvmOnysuRUBQzMim7mSQpwiM0IH1NOYqJ9PLZARPrTCuhFSVCP66smfp7IkexlOM40MkYqaFc9Kbif14/U9Gll1OeZopwPF8UZcxSiTVtwwqpIFixsSYIC6r/auEhEggr3VlZl+AsnrxMOo26Y9edu0aleVXUUYITOIVzcOACmnADLWgDhgk8wQu8Go/Gs/FmvM+jK0YxcwR/YHx8A0hklOY=</latexit>

• The solutions to the coupled equations (with back reaction) can be 
written in terms of a single super-potential:

�0
0 =

1

2

@W

@�
, A0 =

2

6
W (�0) , V (�) =

1

8


@W (�)

@�

�2
� 2

6
W (�)2 .

<latexit sha1_base64="YWUQU7Lvo6EUxtda7j3cqJb7ffY="></latexit><latexit sha1_base64="YWUQU7Lvo6EUxtda7j3cqJb7ffY="></latexit><latexit sha1_base64="YWUQU7Lvo6EUxtda7j3cqJb7ffY="></latexit><latexit sha1_base64="YWUQU7Lvo6EUxtda7j3cqJb7ffY="></latexit>

• The 3rd equation is not independent, its differentiation gives the first two. 

DeWolfe, Freedman et al  PRD (2000)     Behrndt, Cvetic PLB (2000)
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Multi-brane Superpotential

W (�) =

8
<

:

6k1
2 � u�2 , 0 < y < r

6k2
2 � u�2 , r < y < L

<latexit sha1_base64="cDIPy1BatXH0UR2zT4tD5WneOpM="></latexit><latexit sha1_base64="cDIPy1BatXH0UR2zT4tD5WneOpM="></latexit><latexit sha1_base64="cDIPy1BatXH0UR2zT4tD5WneOpM="></latexit><latexit sha1_base64="cDIPy1BatXH0UR2zT4tD5WneOpM="></latexit>

To obtain an exponential metric in the multi-brane model, the superpotential 
is derived as :

where       has no      dependence since there is no jump for                          .�0
0(y) at y = ±r

<latexit sha1_base64="LCJBZEXz2XoASyWLIza59tq42d0="></latexit><latexit sha1_base64="LCJBZEXz2XoASyWLIza59tq42d0="></latexit><latexit sha1_base64="LCJBZEXz2XoASyWLIza59tq42d0="></latexit><latexit sha1_base64="LCJBZEXz2XoASyWLIza59tq42d0="></latexit>

�0
<latexit sha1_base64="J2M2ueeUQDBB69/H6Kk3CBt1JMI=">AAACGXicbVDLSsNAFJ34rPUVdelmsAiuStKNLotuXFawD2hKmUxu2qEzkzgzEULob7jxV9y4UMSlrvwbpw9QWw9cOJxzL/feE6acaeN5X87K6tr6xmZpq7y9s7u37x4ctnSSKQpNmvBEdUKigTMJTcMMh06qgIiQQzscXU389j0ozRJ5a/IUeoIMJIsZJcZKfdcLQhgwWcCdJEqRfFwO0iHreziQicxECKocgIx+/L5b8areFHiZ+HNSQXM0+u5HECU0EyAN5UTrru+lplcQZRjlYPdlGlJCR2QAXUslEaB7xfSzMT61SoTjRNmSBk/V3xMFEVrnIrSdgpihXvQm4n9eNzPxRa9gMs0MSDpbFGccmwRPYsIRU0ANzy0hVDF7K6ZDogg1NsyyDcFffHmZtGpV36v6N7VK/XIeRwkdoxN0hnx0juroGjVQE1H0gJ7QC3p1Hp1n5815n7WuOPOZI/QHzuc3rzOhVQ==</latexit><latexit sha1_base64="J2M2ueeUQDBB69/H6Kk3CBt1JMI=">AAACGXicbVDLSsNAFJ34rPUVdelmsAiuStKNLotuXFawD2hKmUxu2qEzkzgzEULob7jxV9y4UMSlrvwbpw9QWw9cOJxzL/feE6acaeN5X87K6tr6xmZpq7y9s7u37x4ctnSSKQpNmvBEdUKigTMJTcMMh06qgIiQQzscXU389j0ozRJ5a/IUeoIMJIsZJcZKfdcLQhgwWcCdJEqRfFwO0iHreziQicxECKocgIx+/L5b8areFHiZ+HNSQXM0+u5HECU0EyAN5UTrru+lplcQZRjlYPdlGlJCR2QAXUslEaB7xfSzMT61SoTjRNmSBk/V3xMFEVrnIrSdgpihXvQm4n9eNzPxRa9gMs0MSDpbFGccmwRPYsIRU0ANzy0hVDF7K6ZDogg1NsyyDcFffHmZtGpV36v6N7VK/XIeRwkdoxN0hnx0juroGjVQE1H0gJ7QC3p1Hp1n5815n7WuOPOZI/QHzuc3rzOhVQ==</latexit><latexit sha1_base64="J2M2ueeUQDBB69/H6Kk3CBt1JMI=">AAACGXicbVDLSsNAFJ34rPUVdelmsAiuStKNLotuXFawD2hKmUxu2qEzkzgzEULob7jxV9y4UMSlrvwbpw9QWw9cOJxzL/feE6acaeN5X87K6tr6xmZpq7y9s7u37x4ctnSSKQpNmvBEdUKigTMJTcMMh06qgIiQQzscXU389j0ozRJ5a/IUeoIMJIsZJcZKfdcLQhgwWcCdJEqRfFwO0iHreziQicxECKocgIx+/L5b8areFHiZ+HNSQXM0+u5HECU0EyAN5UTrru+lplcQZRjlYPdlGlJCR2QAXUslEaB7xfSzMT61SoTjRNmSBk/V3xMFEVrnIrSdgpihXvQm4n9eNzPxRa9gMs0MSDpbFGccmwRPYsIRU0ANzy0hVDF7K6ZDogg1NsyyDcFffHmZtGpV36v6N7VK/XIeRwkdoxN0hnx0juroGjVQE1H0gJ7QC3p1Hp1n5815n7WuOPOZI/QHzuc3rzOhVQ==</latexit><latexit sha1_base64="J2M2ueeUQDBB69/H6Kk3CBt1JMI=">AAACGXicbVDLSsNAFJ34rPUVdelmsAiuStKNLotuXFawD2hKmUxu2qEzkzgzEULob7jxV9y4UMSlrvwbpw9QWw9cOJxzL/feE6acaeN5X87K6tr6xmZpq7y9s7u37x4ctnSSKQpNmvBEdUKigTMJTcMMh06qgIiQQzscXU389j0ozRJ5a/IUeoIMJIsZJcZKfdcLQhgwWcCdJEqRfFwO0iHreziQicxECKocgIx+/L5b8areFHiZ+HNSQXM0+u5HECU0EyAN5UTrru+lplcQZRjlYPdlGlJCR2QAXUslEaB7xfSzMT61SoTjRNmSBk/V3xMFEVrnIrSdgpihXvQm4n9eNzPxRa9gMs0MSDpbFGccmwRPYsIRU0ANzy0hVDF7K6ZDogg1NsyyDcFffHmZtGpV36v6N7VK/XIeRwkdoxN0hnx0juroGjVQE1H0gJ7QC3p1Hp1n5815n7WuOPOZI/QHzuc3rzOhVQ==</latexit>

GW mechanism stabilizes 
the UV-IR distance

The brane terms are fixed by matching with the discontinuity of      and      :�0
0

<latexit sha1_base64="hUA7vQsqJG5ohTU4g5jkfnF6mGE=">AAAB8HicbVBNTwIxEJ31E/EL9eilEYyeSJeLHolePGIiHwY2pFu60NB2N23XhGz4FV48aIxXf443/40F9qDgSyZ5eW8mM/PCRHBjMf721tY3Nre2CzvF3b39g8PS0XHLxKmmrEljEetOSAwTXLGm5VawTqIZkaFg7XB8O/PbT0wbHqsHO0lYIMlQ8YhTYp30WOklI97HF5V+qYyreA60SvyclCFHo1/66g1imkqmLBXEmK6PExtkRFtOBZsWe6lhCaFjMmRdRxWRzATZ/OApOnfKAEWxdqUsmqu/JzIijZnI0HVKYkdm2ZuJ/3nd1EbXQcZVklqm6GJRlApkYzT7Hg24ZtSKiSOEau5uRXRENKHWZVR0IfjLL6+SVq3q46p/XyvXb/I4CnAKZ3AJPlxBHe6gAU2gIOEZXuHN096L9+59LFrXvHzmBP7A+/wBVdyPbQ==</latexit><latexit sha1_base64="hUA7vQsqJG5ohTU4g5jkfnF6mGE=">AAAB8HicbVBNTwIxEJ31E/EL9eilEYyeSJeLHolePGIiHwY2pFu60NB2N23XhGz4FV48aIxXf443/40F9qDgSyZ5eW8mM/PCRHBjMf721tY3Nre2CzvF3b39g8PS0XHLxKmmrEljEetOSAwTXLGm5VawTqIZkaFg7XB8O/PbT0wbHqsHO0lYIMlQ8YhTYp30WOklI97HF5V+qYyreA60SvyclCFHo1/66g1imkqmLBXEmK6PExtkRFtOBZsWe6lhCaFjMmRdRxWRzATZ/OApOnfKAEWxdqUsmqu/JzIijZnI0HVKYkdm2ZuJ/3nd1EbXQcZVklqm6GJRlApkYzT7Hg24ZtSKiSOEau5uRXRENKHWZVR0IfjLL6+SVq3q46p/XyvXb/I4CnAKZ3AJPlxBHe6gAU2gIOEZXuHN096L9+59LFrXvHzmBP7A+/wBVdyPbQ==</latexit><latexit sha1_base64="hUA7vQsqJG5ohTU4g5jkfnF6mGE=">AAAB8HicbVBNTwIxEJ31E/EL9eilEYyeSJeLHolePGIiHwY2pFu60NB2N23XhGz4FV48aIxXf443/40F9qDgSyZ5eW8mM/PCRHBjMf721tY3Nre2CzvF3b39g8PS0XHLxKmmrEljEetOSAwTXLGm5VawTqIZkaFg7XB8O/PbT0wbHqsHO0lYIMlQ8YhTYp30WOklI97HF5V+qYyreA60SvyclCFHo1/66g1imkqmLBXEmK6PExtkRFtOBZsWe6lhCaFjMmRdRxWRzATZ/OApOnfKAEWxdqUsmqu/JzIijZnI0HVKYkdm2ZuJ/3nd1EbXQcZVklqm6GJRlApkYzT7Hg24ZtSKiSOEau5uRXRENKHWZVR0IfjLL6+SVq3q46p/XyvXb/I4CnAKZ3AJPlxBHe6gAU2gIOEZXuHN096L9+59LFrXvHzmBP7A+/wBVdyPbQ==</latexit><latexit sha1_base64="hUA7vQsqJG5ohTU4g5jkfnF6mGE=">AAAB8HicbVBNTwIxEJ31E/EL9eilEYyeSJeLHolePGIiHwY2pFu60NB2N23XhGz4FV48aIxXf443/40F9qDgSyZ5eW8mM/PCRHBjMf721tY3Nre2CzvF3b39g8PS0XHLxKmmrEljEetOSAwTXLGm5VawTqIZkaFg7XB8O/PbT0wbHqsHO0lYIMlQ8YhTYp30WOklI97HF5V+qYyreA60SvyclCFHo1/66g1imkqmLBXEmK6PExtkRFtOBZsWe6lhCaFjMmRdRxWRzATZ/OApOnfKAEWxdqUsmqu/JzIijZnI0HVKYkdm2ZuJ/3nd1EbXQcZVklqm6GJRlApkYzT7Hg24ZtSKiSOEau5uRXRENKHWZVR0IfjLL6+SVq3q46p/XyvXb/I4CnAKZ3AJPlxBHe6gAU2gIOEZXuHN096L9+59LFrXvHzmBP7A+/wBVdyPbQ==</latexit>

A0
<latexit sha1_base64="uOrYS5bxLCvVLd4kvsq/qJqxmxU=">AAAB63icbVA9TwJBEJ3DL8Qv1NJmIxityB0NlqiNJSbykcCF7C17sGF377K7Z0Iu/AUbC42x9Q/Z+W/cgysUfMkkL+/NZGZeEHOmjet+O4WNza3tneJuaW//4PCofHzS0VGiCG2TiEeqF2BNOZO0bZjhtBcrikXAaTeY3mV+94kqzSL5aGYx9QUeSxYygk0mVW8uq8Nyxa25C6B14uWkAjlaw/LXYBSRRFBpCMda9z03Nn6KlWGE03lpkGgaYzLFY9q3VGJBtZ8ubp2jC6uMUBgpW9Kghfp7IsVC65kIbKfAZqJXvUz8z+snJrz2UybjxFBJlovChCMToexxNGKKEsNnlmCimL0VkQlWmBgbT8mG4K2+vE469Zrn1ryHeqV5m8dRhDM4hyvwoAFNuIcWtIHABJ7hFd4c4bw4787HsrXg5DOn8AfO5w+qT41Q</latexit><latexit sha1_base64="uOrYS5bxLCvVLd4kvsq/qJqxmxU=">AAAB63icbVA9TwJBEJ3DL8Qv1NJmIxityB0NlqiNJSbykcCF7C17sGF377K7Z0Iu/AUbC42x9Q/Z+W/cgysUfMkkL+/NZGZeEHOmjet+O4WNza3tneJuaW//4PCofHzS0VGiCG2TiEeqF2BNOZO0bZjhtBcrikXAaTeY3mV+94kqzSL5aGYx9QUeSxYygk0mVW8uq8Nyxa25C6B14uWkAjlaw/LXYBSRRFBpCMda9z03Nn6KlWGE03lpkGgaYzLFY9q3VGJBtZ8ubp2jC6uMUBgpW9Kghfp7IsVC65kIbKfAZqJXvUz8z+snJrz2UybjxFBJlovChCMToexxNGKKEsNnlmCimL0VkQlWmBgbT8mG4K2+vE469Zrn1ryHeqV5m8dRhDM4hyvwoAFNuIcWtIHABJ7hFd4c4bw4787HsrXg5DOn8AfO5w+qT41Q</latexit><latexit sha1_base64="uOrYS5bxLCvVLd4kvsq/qJqxmxU=">AAAB63icbVA9TwJBEJ3DL8Qv1NJmIxityB0NlqiNJSbykcCF7C17sGF377K7Z0Iu/AUbC42x9Q/Z+W/cgysUfMkkL+/NZGZeEHOmjet+O4WNza3tneJuaW//4PCofHzS0VGiCG2TiEeqF2BNOZO0bZjhtBcrikXAaTeY3mV+94kqzSL5aGYx9QUeSxYygk0mVW8uq8Nyxa25C6B14uWkAjlaw/LXYBSRRFBpCMda9z03Nn6KlWGE03lpkGgaYzLFY9q3VGJBtZ8ubp2jC6uMUBgpW9Kghfp7IsVC65kIbKfAZqJXvUz8z+snJrz2UybjxFBJlovChCMToexxNGKKEsNnlmCimL0VkQlWmBgbT8mG4K2+vE469Zrn1ryHeqV5m8dRhDM4hyvwoAFNuIcWtIHABJ7hFd4c4bw4787HsrXg5DOn8AfO5w+qT41Q</latexit><latexit sha1_base64="uOrYS5bxLCvVLd4kvsq/qJqxmxU=">AAAB63icbVA9TwJBEJ3DL8Qv1NJmIxityB0NlqiNJSbykcCF7C17sGF377K7Z0Iu/AUbC42x9Q/Z+W/cgysUfMkkL+/NZGZeEHOmjet+O4WNza3tneJuaW//4PCofHzS0VGiCG2TiEeqF2BNOZO0bZjhtBcrikXAaTeY3mV+94kqzSL5aGYx9QUeSxYygk0mVW8uq8Nyxa25C6B14uWkAjlaw/LXYBSRRFBpCMda9z03Nn6KlWGE03lpkGgaYzLFY9q3VGJBtZ8ubp2jC6uMUBgpW9Kghfp7IsVC65kIbKfAZqJXvUz8z+snJrz2UybjxFBJlovChCMToexxNGKKEsNnlmCimL0VkQlWmBgbT8mG4K2+vE469Zrn1ryHeqV5m8dRhDM4hyvwoAFNuIcWtIHABJ7hFd4c4bw4787HsrXg5DOn8AfO5w+qT41Q</latexit>

The discontinuity in first 
term is due to ⇤1 6= ⇤2

<latexit sha1_base64="mREMooXeEfp5YF/cDIW9ECaOekg=">AAACA3icdVBLSwMxGMz6rPW16k0vwVbwVJI92PZW9OLBQwX7gG4p2TRtQ7PZNckKpRS8+Fe8eFDEq3/Cm//GbB+gogOBycx8JN8EseDaIPTpLC2vrK6tZzaym1vbO7vu3n5dR4mirEYjEalmQDQTXLKa4UawZqwYCQPBGsHwIvUbd0xpHskbM4pZOyR9yXucEmOljnuY969suks6GPqS3cLF1ct33BwqIIQwxjAluHiGLCmXSx4uQZxaFjkwR7XjfvjdiCYhk4YKonULo9i0x0QZTgWbZP1Es5jQIemzlqWShEy3x9MdJvDEKl3Yi5Q90sCp+n1iTEKtR2FgkyExA/3bS8W/vFZieqX2mMs4MUzS2UO9REATwbQQ2OWKUSNGlhCquP0rpAOiCDW2tqwtYbEp/J/UvQJGBXzt5Srn8zoy4Agcg1OAQRFUwCWoghqg4B48gmfw4jw4T86r8zaLLjnzmQPwA877F+UXlmY=</latexit><latexit sha1_base64="mREMooXeEfp5YF/cDIW9ECaOekg=">AAACA3icdVBLSwMxGMz6rPW16k0vwVbwVJI92PZW9OLBQwX7gG4p2TRtQ7PZNckKpRS8+Fe8eFDEq3/Cm//GbB+gogOBycx8JN8EseDaIPTpLC2vrK6tZzaym1vbO7vu3n5dR4mirEYjEalmQDQTXLKa4UawZqwYCQPBGsHwIvUbd0xpHskbM4pZOyR9yXucEmOljnuY969suks6GPqS3cLF1ct33BwqIIQwxjAluHiGLCmXSx4uQZxaFjkwR7XjfvjdiCYhk4YKonULo9i0x0QZTgWbZP1Es5jQIemzlqWShEy3x9MdJvDEKl3Yi5Q90sCp+n1iTEKtR2FgkyExA/3bS8W/vFZieqX2mMs4MUzS2UO9REATwbQQ2OWKUSNGlhCquP0rpAOiCDW2tqwtYbEp/J/UvQJGBXzt5Srn8zoy4Agcg1OAQRFUwCWoghqg4B48gmfw4jw4T86r8zaLLjnzmQPwA877F+UXlmY=</latexit><latexit sha1_base64="mREMooXeEfp5YF/cDIW9ECaOekg=">AAACA3icdVBLSwMxGMz6rPW16k0vwVbwVJI92PZW9OLBQwX7gG4p2TRtQ7PZNckKpRS8+Fe8eFDEq3/Cm//GbB+gogOBycx8JN8EseDaIPTpLC2vrK6tZzaym1vbO7vu3n5dR4mirEYjEalmQDQTXLKa4UawZqwYCQPBGsHwIvUbd0xpHskbM4pZOyR9yXucEmOljnuY969suks6GPqS3cLF1ct33BwqIIQwxjAluHiGLCmXSx4uQZxaFjkwR7XjfvjdiCYhk4YKonULo9i0x0QZTgWbZP1Es5jQIemzlqWShEy3x9MdJvDEKl3Yi5Q90sCp+n1iTEKtR2FgkyExA/3bS8W/vFZieqX2mMs4MUzS2UO9REATwbQQ2OWKUSNGlhCquP0rpAOiCDW2tqwtYbEp/J/UvQJGBXzt5Srn8zoy4Agcg1OAQRFUwCWoghqg4B48gmfw4jw4T86r8zaLLjnzmQPwA877F+UXlmY=</latexit><latexit sha1_base64="mREMooXeEfp5YF/cDIW9ECaOekg=">AAACA3icdVBLSwMxGMz6rPW16k0vwVbwVJI92PZW9OLBQwX7gG4p2TRtQ7PZNckKpRS8+Fe8eFDEq3/Cm//GbB+gogOBycx8JN8EseDaIPTpLC2vrK6tZzaym1vbO7vu3n5dR4mirEYjEalmQDQTXLKa4UawZqwYCQPBGsHwIvUbd0xpHskbM4pZOyR9yXucEmOljnuY969suks6GPqS3cLF1ct33BwqIIQwxjAluHiGLCmXSx4uQZxaFjkwR7XjfvjdiCYhk4YKonULo9i0x0QZTgWbZP1Es5jQIemzlqWShEy3x9MdJvDEKl3Yi5Q90sCp+n1iTEKtR2FgkyExA/3bS8W/vFZieqX2mMs4MUzS2UO9REATwbQQ2OWKUSNGlhCquP0rpAOiCDW2tqwtYbEp/J/UvQJGBXzt5Srn8zoy4Agcg1OAQRFUwCWoghqg4B48gmfw4jw4T86r8zaLLjnzmQPwA877F+UXlmY=</latexit>

�±r
<latexit sha1_base64="FXCJakgQzgYnJlHjTAtZpl+XavU=">AAAB+nicbVC7TsMwFL0pr1JeKYwsFi0SU5V0gbGChbFI9CG1UeQ4TmvVcSLbAVWhn8LCAEKsfAkbf4PbZoCWI1k6Oudc3esTpJwp7TjfVmljc2t7p7xb2ds/ODyyq8ddlWSS0A5JeCL7AVaUM0E7mmlO+6mkOA447QWTm7nfe6BSsUTc62lKvRiPBIsYwdpIvl2tD7lJh9jPh2mM5Kzu2zWn4SyA1olbkBoUaPv21zBMSBZToQnHSg1cJ9VejqVmhNNZZZgpmmIywSM6MFTgmCovX5w+Q+dGCVGUSPOERgv190SOY6WmcWCSMdZjterNxf+8QaajKy9nIs00FWS5KMo40gma94BCJinRfGoIJpKZWxEZY4mJNm1VTAnu6pfXSbfZcJ2Ge9esta6LOspwCmdwAS5cQgtuoQ0dIPAIz/AKb9aT9WK9Wx/LaMkqZk7gD6zPH3vqk3o=</latexit><latexit sha1_base64="FXCJakgQzgYnJlHjTAtZpl+XavU=">AAAB+nicbVC7TsMwFL0pr1JeKYwsFi0SU5V0gbGChbFI9CG1UeQ4TmvVcSLbAVWhn8LCAEKsfAkbf4PbZoCWI1k6Oudc3esTpJwp7TjfVmljc2t7p7xb2ds/ODyyq8ddlWSS0A5JeCL7AVaUM0E7mmlO+6mkOA447QWTm7nfe6BSsUTc62lKvRiPBIsYwdpIvl2tD7lJh9jPh2mM5Kzu2zWn4SyA1olbkBoUaPv21zBMSBZToQnHSg1cJ9VejqVmhNNZZZgpmmIywSM6MFTgmCovX5w+Q+dGCVGUSPOERgv190SOY6WmcWCSMdZjterNxf+8QaajKy9nIs00FWS5KMo40gma94BCJinRfGoIJpKZWxEZY4mJNm1VTAnu6pfXSbfZcJ2Ge9esta6LOspwCmdwAS5cQgtuoQ0dIPAIz/AKb9aT9WK9Wx/LaMkqZk7gD6zPH3vqk3o=</latexit><latexit sha1_base64="FXCJakgQzgYnJlHjTAtZpl+XavU=">AAAB+nicbVC7TsMwFL0pr1JeKYwsFi0SU5V0gbGChbFI9CG1UeQ4TmvVcSLbAVWhn8LCAEKsfAkbf4PbZoCWI1k6Oudc3esTpJwp7TjfVmljc2t7p7xb2ds/ODyyq8ddlWSS0A5JeCL7AVaUM0E7mmlO+6mkOA447QWTm7nfe6BSsUTc62lKvRiPBIsYwdpIvl2tD7lJh9jPh2mM5Kzu2zWn4SyA1olbkBoUaPv21zBMSBZToQnHSg1cJ9VejqVmhNNZZZgpmmIywSM6MFTgmCovX5w+Q+dGCVGUSPOERgv190SOY6WmcWCSMdZjterNxf+8QaajKy9nIs00FWS5KMo40gma94BCJinRfGoIJpKZWxEZY4mJNm1VTAnu6pfXSbfZcJ2Ge9esta6LOspwCmdwAS5cQgtuoQ0dIPAIz/AKb9aT9WK9Wx/LaMkqZk7gD6zPH3vqk3o=</latexit><latexit sha1_base64="FXCJakgQzgYnJlHjTAtZpl+XavU=">AAAB+nicbVC7TsMwFL0pr1JeKYwsFi0SU5V0gbGChbFI9CG1UeQ4TmvVcSLbAVWhn8LCAEKsfAkbf4PbZoCWI1k6Oudc3esTpJwp7TjfVmljc2t7p7xb2ds/ODyyq8ddlWSS0A5JeCL7AVaUM0E7mmlO+6mkOA447QWTm7nfe6BSsUTc62lKvRiPBIsYwdpIvl2tD7lJh9jPh2mM5Kzu2zWn4SyA1olbkBoUaPv21zBMSBZToQnHSg1cJ9VejqVmhNNZZZgpmmIywSM6MFTgmCovX5w+Q+dGCVGUSPOERgv190SOY6WmcWCSMdZjterNxf+8QaajKy9nIs00FWS5KMo40gma94BCJinRfGoIJpKZWxEZY4mJNm1VTAnu6pfXSbfZcJ2Ge9esta6LOspwCmdwAS5cQgtuoQ0dIPAIz/AKb9aT9WK9Wx/LaMkqZk7gD6zPH3vqk3o=</latexit>

�0
0 =

1

2

@W

@�0
) �0(y) = �P e

�uy

<latexit sha1_base64="eOVuFDLm4amSLOyzZbt6BQEZuDc="></latexit><latexit sha1_base64="eOVuFDLm4amSLOyzZbt6BQEZuDc="></latexit><latexit sha1_base64="eOVuFDLm4amSLOyzZbt6BQEZuDc="></latexit><latexit sha1_base64="eOVuFDLm4amSLOyzZbt6BQEZuDc="></latexit>

Goldberger and Wise  PRL (1999), PLB (2000)       

) L = log(�P /�T )
<latexit sha1_base64="nMOCkY4MHf3bviYFvqR19070iGw="></latexit><latexit sha1_base64="nMOCkY4MHf3bviYFvqR19070iGw="></latexit><latexit sha1_base64="nMOCkY4MHf3bviYFvqR19070iGw="></latexit><latexit sha1_base64="nMOCkY4MHf3bviYFvqR19070iGw="></latexit>

�± = ±W (�±)±W 0(�±) (�� �±) + �± (�� �±)
2 ,

�±r =
1

2

⇥
W (�(y))

⇤��
y=r

=
3(k2 � k1)

2
.

<latexit sha1_base64="mGyzu6rSdST3wg/nxSLsHuFq9rU="></latexit><latexit sha1_base64="mGyzu6rSdST3wg/nxSLsHuFq9rU="></latexit><latexit sha1_base64="mGyzu6rSdST3wg/nxSLsHuFq9rU="></latexit><latexit sha1_base64="mGyzu6rSdST3wg/nxSLsHuFq9rU="></latexit>

HC  PRD (2022)     
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Effective Lagrangian

Leff =

Z
dy

ne�2A

22

he�2A

4

⇥
(@5h)

2 � @5hµ⌫ @5h
µ⌫
⇤
� LFP

i

+ Lmix + Lrad�kin � e�4A

2
L5m

o

<latexit sha1_base64="9H59cOp+GRGSV8OnFOcOcWFC1Vg="></latexit><latexit sha1_base64="9H59cOp+GRGSV8OnFOcOcWFC1Vg="></latexit><latexit sha1_base64="9H59cOp+GRGSV8OnFOcOcWFC1Vg="></latexit><latexit sha1_base64="9H59cOp+GRGSV8OnFOcOcWFC1Vg="></latexit>

Lmix = �e�2A

22

⇥⇥
G� 2F � e2A@5

�
✏0f(x)e�4A

�⇤
(@µ@⌫h

µ⌫� )

+ 3e�2A


F 0 �A0G� 2

3
�0
0'

�
@5h

�

<latexit sha1_base64="8jm/ZKP1btrwCpC81MM3dX8CcLA="></latexit><latexit sha1_base64="8jm/ZKP1btrwCpC81MM3dX8CcLA="></latexit><latexit sha1_base64="8jm/ZKP1btrwCpC81MM3dX8CcLA="></latexit><latexit sha1_base64="8jm/ZKP1btrwCpC81MM3dX8CcLA="></latexit>

F 0 �A0G� 2

3
�0
0' = 0

G� 2F � e�2A [✏00 � 4A0✏0] f(x) = 0
<latexit sha1_base64="PBnNdjQbzpfCMO+uhdFPwIdg/GM="></latexit><latexit sha1_base64="PBnNdjQbzpfCMO+uhdFPwIdg/GM="></latexit><latexit sha1_base64="PBnNdjQbzpfCMO+uhdFPwIdg/GM="></latexit><latexit sha1_base64="PBnNdjQbzpfCMO+uhdFPwIdg/GM="></latexit>

L5m = �12

2

h
F

02 + G
2
A
02 � 2F 0

GA
0
i

+ '02 + G
2�02

0 � 2(G + 4F )�0
0'

0

+


2(G � 4F )

@V

@�0
'+

@2
V

@�2
0

'2

�

�
X

i

h
8
@�i

@�0
F'� @2�i

@�2
0

'2
i
�(y � yi )

Lmix = � e
�2A

22

⇥⇥
G � 2F � e

2A@5
�
✏0f (x)e�4A

�⇤

⇥ (@µ@⌫hµ⌫ � h)

+ 3e�2A
h
F

0 � A
0
G � 2

3 �
0
0'

i
@5h

i

h
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Lmix = 0
<latexit sha1_base64="cFf+Fl4DRAdHmbNLRtdNInV3Uw0="></latexit><latexit sha1_base64="cFf+Fl4DRAdHmbNLRtdNInV3Uw0="></latexit><latexit sha1_base64="cFf+Fl4DRAdHmbNLRtdNInV3Uw0="></latexit><latexit sha1_base64="cFf+Fl4DRAdHmbNLRtdNInV3Uw0="></latexit>

Two orthogonal conditions (gauge fixing):

(1)

(2)
<latexit sha1_base64="Xtj+1mzbGIFTbUa3xFssyfhWuo0=">AAACIXicbVDLSgMxFM3UVx1foy7dBIvFVZnpxi6LblxWsA/olJJJb9vQTGZMMsIw9Ffc+CtuXCjSnfgzpu2A2nogcHLOuST3BDFnSrvup1XY2Nza3inu2nv7B4dHzvFJS0WJpNCkEY9kJyAKOBPQ1Exz6MQSSBhwaAeTm7nffgSpWCTudRpDLyQjwYaMEm2kvlPzAxgxkcGDIFKSdGqXy9j3sS8ikYQBSHOZSxjbPojBT67vlNyKuwBeJ15OSihHo+/M/EFEkxCEppwo1fXcWPcyIjWjHKa2nyiICZ2QEXQNFSQE1csWG07xhVEGeBhJc4TGC/X3REZCpdIwMMmQ6LFa9ebif1430cNaL2MiTjQIunxomHCsIzyvCw+YBKp5agihkpm/YjomklBtSrVNCd7qyuukVa14bsW7q5bq13kdRXSGztEl8tAVqqNb1EBNRNETekFv6N16tl6tD2u2jBasfOYU/YH19Q0JoaIr</latexit><latexit sha1_base64="Xtj+1mzbGIFTbUa3xFssyfhWuo0=">AAACIXicbVDLSgMxFM3UVx1foy7dBIvFVZnpxi6LblxWsA/olJJJb9vQTGZMMsIw9Ffc+CtuXCjSnfgzpu2A2nogcHLOuST3BDFnSrvup1XY2Nza3inu2nv7B4dHzvFJS0WJpNCkEY9kJyAKOBPQ1Exz6MQSSBhwaAeTm7nffgSpWCTudRpDLyQjwYaMEm2kvlPzAxgxkcGDIFKSdGqXy9j3sS8ikYQBSHOZSxjbPojBT67vlNyKuwBeJ15OSihHo+/M/EFEkxCEppwo1fXcWPcyIjWjHKa2nyiICZ2QEXQNFSQE1csWG07xhVEGeBhJc4TGC/X3REZCpdIwMMmQ6LFa9ebif1430cNaL2MiTjQIunxomHCsIzyvCw+YBKp5agihkpm/YjomklBtSrVNCd7qyuukVa14bsW7q5bq13kdRXSGztEl8tAVqqNb1EBNRNETekFv6N16tl6tD2u2jBasfOYU/YH19Q0JoaIr</latexit><latexit sha1_base64="Xtj+1mzbGIFTbUa3xFssyfhWuo0=">AAACIXicbVDLSgMxFM3UVx1foy7dBIvFVZnpxi6LblxWsA/olJJJb9vQTGZMMsIw9Ffc+CtuXCjSnfgzpu2A2nogcHLOuST3BDFnSrvup1XY2Nza3inu2nv7B4dHzvFJS0WJpNCkEY9kJyAKOBPQ1Exz6MQSSBhwaAeTm7nffgSpWCTudRpDLyQjwYaMEm2kvlPzAxgxkcGDIFKSdGqXy9j3sS8ikYQBSHOZSxjbPojBT67vlNyKuwBeJ15OSihHo+/M/EFEkxCEppwo1fXcWPcyIjWjHKa2nyiICZ2QEXQNFSQE1csWG07xhVEGeBhJc4TGC/X3REZCpdIwMMmQ6LFa9ebif1430cNaL2MiTjQIunxomHCsIzyvCw+YBKp5agihkpm/YjomklBtSrVNCd7qyuukVa14bsW7q5bq13kdRXSGztEl8tAVqqNb1EBNRNETekFv6N16tl6tD2u2jBasfOYU/YH19Q0JoaIr</latexit><latexit sha1_base64="Xtj+1mzbGIFTbUa3xFssyfhWuo0=">AAACIXicbVDLSgMxFM3UVx1foy7dBIvFVZnpxi6LblxWsA/olJJJb9vQTGZMMsIw9Ffc+CtuXCjSnfgzpu2A2nogcHLOuST3BDFnSrvup1XY2Nza3inu2nv7B4dHzvFJS0WJpNCkEY9kJyAKOBPQ1Exz6MQSSBhwaAeTm7nffgSpWCTudRpDLyQjwYaMEm2kvlPzAxgxkcGDIFKSdGqXy9j3sS8ikYQBSHOZSxjbPojBT67vlNyKuwBeJ15OSihHo+/M/EFEkxCEppwo1fXcWPcyIjWjHKa2nyiICZ2QEXQNFSQE1csWG07xhVEGeBhJc4TGC/X3REZCpdIwMMmQ6LFa9ebif1430cNaL2MiTjQIunxomHCsIzyvCw+YBKp5agihkpm/YjomklBtSrVNCd7qyuukVa14bsW7q5bq13kdRXSGztEl8tAVqqNb1EBNRNETekFv6N16tl6tD2u2jBasfOYU/YH19Q0JoaIr</latexit>

Fierz-Pauli

HC  PRD (2022)     

HC  arXiv: 2201.04053    
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Effective Lagrangian

Leff =

Z
dy

ne�2A

22

he�2A

4

⇥
(@5h)

2 � @5hµ⌫ @5h
µ⌫
⇤
� LFP

i

+ Lmix + Lrad�kin � e�4A

2
L5m

o

<latexit sha1_base64="9H59cOp+GRGSV8OnFOcOcWFC1Vg="></latexit><latexit sha1_base64="9H59cOp+GRGSV8OnFOcOcWFC1Vg="></latexit><latexit sha1_base64="9H59cOp+GRGSV8OnFOcOcWFC1Vg="></latexit><latexit sha1_base64="9H59cOp+GRGSV8OnFOcOcWFC1Vg="></latexit>

L5m = �12

2

h
F 02 +G2A02 � 2F 0GA0

i

+ '02 +G2�02
0 � 2(G+ 4F )�0

0'
0

+


2(G� 4F )

@V

@�0
'+

@2V

@�2
0

'2

�

�
X

i

h
8
@�i

@�0
F'� @2�i

@�2
0

'2
i
�(y � yi)

<latexit sha1_base64="rjrTExrqyTET/nKC3/fB8NDzyEU="></latexit><latexit sha1_base64="rjrTExrqyTET/nKC3/fB8NDzyEU="></latexit><latexit sha1_base64="rjrTExrqyTET/nKC3/fB8NDzyEU="></latexit><latexit sha1_base64="rjrTExrqyTET/nKC3/fB8NDzyEU="></latexit>

Lrad�kin =
1

2

Z
dye�2A

n
@µ'@

µ'� 6

2

h
@µF@µ (F �G)

�e�2A✏0@µ


F 0 �A0G� 2

3
�0
0'

�
@µf(x)

io

<latexit sha1_base64="ZFhlP9tHjsaxXfGYnThDyEz4F/k="></latexit><latexit sha1_base64="ZFhlP9tHjsaxXfGYnThDyEz4F/k="></latexit><latexit sha1_base64="ZFhlP9tHjsaxXfGYnThDyEz4F/k="></latexit><latexit sha1_base64="ZFhlP9tHjsaxXfGYnThDyEz4F/k="></latexit>

radion terms without ✏0f(x)
<latexit sha1_base64="/9vfK8By8xNLF29sit0LS0mJg6U=">AAAB+3icdVDLTgIxFO3gC/E14tJNIxhxM+ngoLgjunGJiTwSIKRTOtDQ6UzajoEQfsWNC41x64+4828sDxM1epKbnJxzb+69x485UxqhDyu1srq2vpHezGxt7+zu2fvZuooSSWiNRDySTR8rypmgNc00p81YUhz6nDb84fXMb9xTqVgk7vQ4pp0Q9wULGMHaSF07m2/TWDEeiRMYFEanMA+7dg45JeSVS5cQOeis7LnejLied16CroPmyIElql37vd2LSBJSoQnHSrVcFOvOBEvNCKfTTDtRNMZkiPu0ZajAIVWdyfz2KTw2Sg8GkTQlNJyr3ycmOFRqHPqmM8R6oH57M/Evr5XooNyZMBEnmgqyWBQkHOoIzoKAPSYp0XxsCCaSmVshGWCJiTZxZUwIX5/C/0m96LjIcW+LucrVMo40OARHoABccAEq4AZUQQ0QMAIP4Ak8W1Pr0XqxXhetKWs5cwB+wHr7BMq5kvg=</latexit><latexit sha1_base64="/9vfK8By8xNLF29sit0LS0mJg6U=">AAAB+3icdVDLTgIxFO3gC/E14tJNIxhxM+ngoLgjunGJiTwSIKRTOtDQ6UzajoEQfsWNC41x64+4828sDxM1epKbnJxzb+69x485UxqhDyu1srq2vpHezGxt7+zu2fvZuooSSWiNRDySTR8rypmgNc00p81YUhz6nDb84fXMb9xTqVgk7vQ4pp0Q9wULGMHaSF07m2/TWDEeiRMYFEanMA+7dg45JeSVS5cQOeis7LnejLied16CroPmyIElql37vd2LSBJSoQnHSrVcFOvOBEvNCKfTTDtRNMZkiPu0ZajAIVWdyfz2KTw2Sg8GkTQlNJyr3ycmOFRqHPqmM8R6oH57M/Evr5XooNyZMBEnmgqyWBQkHOoIzoKAPSYp0XxsCCaSmVshGWCJiTZxZUwIX5/C/0m96LjIcW+LucrVMo40OARHoABccAEq4AZUQQ0QMAIP4Ak8W1Pr0XqxXhetKWs5cwB+wHr7BMq5kvg=</latexit><latexit sha1_base64="/9vfK8By8xNLF29sit0LS0mJg6U=">AAAB+3icdVDLTgIxFO3gC/E14tJNIxhxM+ngoLgjunGJiTwSIKRTOtDQ6UzajoEQfsWNC41x64+4828sDxM1epKbnJxzb+69x485UxqhDyu1srq2vpHezGxt7+zu2fvZuooSSWiNRDySTR8rypmgNc00p81YUhz6nDb84fXMb9xTqVgk7vQ4pp0Q9wULGMHaSF07m2/TWDEeiRMYFEanMA+7dg45JeSVS5cQOeis7LnejLied16CroPmyIElql37vd2LSBJSoQnHSrVcFOvOBEvNCKfTTDtRNMZkiPu0ZajAIVWdyfz2KTw2Sg8GkTQlNJyr3ycmOFRqHPqmM8R6oH57M/Evr5XooNyZMBEnmgqyWBQkHOoIzoKAPSYp0XxsCCaSmVshGWCJiTZxZUwIX5/C/0m96LjIcW+LucrVMo40OARHoABccAEq4AZUQQ0QMAIP4Ak8W1Pr0XqxXhetKWs5cwB+wHr7BMq5kvg=</latexit><latexit sha1_base64="/9vfK8By8xNLF29sit0LS0mJg6U=">AAAB+3icdVDLTgIxFO3gC/E14tJNIxhxM+ngoLgjunGJiTwSIKRTOtDQ6UzajoEQfsWNC41x64+4828sDxM1epKbnJxzb+69x485UxqhDyu1srq2vpHezGxt7+zu2fvZuooSSWiNRDySTR8rypmgNc00p81YUhz6nDb84fXMb9xTqVgk7vQ4pp0Q9wULGMHaSF07m2/TWDEeiRMYFEanMA+7dg45JeSVS5cQOeis7LnejLied16CroPmyIElql37vd2LSBJSoQnHSrVcFOvOBEvNCKfTTDtRNMZkiPu0ZajAIVWdyfz2KTw2Sg8GkTQlNJyr3ycmOFRqHPqmM8R6oH57M/Evr5XooNyZMBEnmgqyWBQkHOoIzoKAPSYp0XxsCCaSmVshGWCJiTZxZUwIX5/C/0m96LjIcW+LucrVMo40OARHoABccAEq4AZUQQ0QMAIP4Ak8W1Pr0XqxXhetKWs5cwB+wHr7BMq5kvg=</latexit>

behaves like a Lagrange multiplier @µ
<latexit sha1_base64="2+ZPviz54OGpk8/EU8za5iK7mAk=">AAAB+XicbVC7TsMwFL0pr1JeAUYWixaJqUq6wFjBwlgk+pCaKHJcp7XqOJHtVKqi/gkLAwix8ids/A1OmwFajnSlo3Pute89YcqZ0o7zbVW2tnd296r7tYPDo+MT+/Ssp5JMEtolCU/kIMSKciZoVzPN6SCVFMchp/1wel/4/RmViiXiSc9T6sd4LFjECNZGCmy74aVYaoZ54MUZaqDArjtNZwm0SdyS1KFEJ7C/vFFCspgKTThWaug6qfbz4lHC6aLmZYqmmEzxmA4NFTimys+Xmy/QlVFGKEqkKaHRUv09keNYqXkcms4Y64la9wrxP2+Y6ejWz5lIM00FWX0UZRzpBBUxoBGTlGg+NwQTycyuiEywxESbsGomBHf95E3SazVdp+k+turtuzKOKlzAJVyDCzfQhgfoQBcIzOAZXuHNyq0X6936WLVWrHLmHP7A+vwBORCStw==</latexit><latexit sha1_base64="2+ZPviz54OGpk8/EU8za5iK7mAk=">AAAB+XicbVC7TsMwFL0pr1JeAUYWixaJqUq6wFjBwlgk+pCaKHJcp7XqOJHtVKqi/gkLAwix8ids/A1OmwFajnSlo3Pute89YcqZ0o7zbVW2tnd296r7tYPDo+MT+/Ssp5JMEtolCU/kIMSKciZoVzPN6SCVFMchp/1wel/4/RmViiXiSc9T6sd4LFjECNZGCmy74aVYaoZ54MUZaqDArjtNZwm0SdyS1KFEJ7C/vFFCspgKTThWaug6qfbz4lHC6aLmZYqmmEzxmA4NFTimys+Xmy/QlVFGKEqkKaHRUv09keNYqXkcms4Y64la9wrxP2+Y6ejWz5lIM00FWX0UZRzpBBUxoBGTlGg+NwQTycyuiEywxESbsGomBHf95E3SazVdp+k+turtuzKOKlzAJVyDCzfQhgfoQBcIzOAZXuHNyq0X6936WLVWrHLmHP7A+vwBORCStw==</latexit><latexit sha1_base64="2+ZPviz54OGpk8/EU8za5iK7mAk=">AAAB+XicbVC7TsMwFL0pr1JeAUYWixaJqUq6wFjBwlgk+pCaKHJcp7XqOJHtVKqi/gkLAwix8ids/A1OmwFajnSlo3Pute89YcqZ0o7zbVW2tnd296r7tYPDo+MT+/Ssp5JMEtolCU/kIMSKciZoVzPN6SCVFMchp/1wel/4/RmViiXiSc9T6sd4LFjECNZGCmy74aVYaoZ54MUZaqDArjtNZwm0SdyS1KFEJ7C/vFFCspgKTThWaug6qfbz4lHC6aLmZYqmmEzxmA4NFTimys+Xmy/QlVFGKEqkKaHRUv09keNYqXkcms4Y64la9wrxP2+Y6ejWz5lIM00FWX0UZRzpBBUxoBGTlGg+NwQTycyuiEywxESbsGomBHf95E3SazVdp+k+turtuzKOKlzAJVyDCzfQhgfoQBcIzOAZXuHNyq0X6936WLVWrHLmHP7A+vwBORCStw==</latexit><latexit sha1_base64="2+ZPviz54OGpk8/EU8za5iK7mAk=">AAAB+XicbVC7TsMwFL0pr1JeAUYWixaJqUq6wFjBwlgk+pCaKHJcp7XqOJHtVKqi/gkLAwix8ids/A1OmwFajnSlo3Pute89YcqZ0o7zbVW2tnd296r7tYPDo+MT+/Ssp5JMEtolCU/kIMSKciZoVzPN6SCVFMchp/1wel/4/RmViiXiSc9T6sd4LFjECNZGCmy74aVYaoZ54MUZaqDArjtNZwm0SdyS1KFEJ7C/vFFCspgKTThWaug6qfbz4lHC6aLmZYqmmEzxmA4NFTimys+Xmy/QlVFGKEqkKaHRUv09keNYqXkcms4Y64la9wrxP2+Y6ejWz5lIM00FWX0UZRzpBBUxoBGTlGg+NwQTycyuiEywxESbsGomBHf95E3SazVdp+k+turtuzKOKlzAJVyDCzfQhgfoQBcIzOAZXuHNyq0X6936WLVWrHLmHP7A+vwBORCStw==</latexit>

HC  arXiv: 2201.04053    

[✏0] |y={0,±r,L} = 0
<latexit sha1_base64="jUXqaHAyhDhYJOvpfZkYnH06Wug="></latexit><latexit sha1_base64="jUXqaHAyhDhYJOvpfZkYnH06Wug="></latexit><latexit sha1_base64="jUXqaHAyhDhYJOvpfZkYnH06Wug="></latexit><latexit sha1_base64="jUXqaHAyhDhYJOvpfZkYnH06Wug="></latexit>

The jump HC  PRD (2022)     
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Equation of Motions

�Leff

�G
<latexit sha1_base64="xrJuWwuHuOXZgNxkKryNrhIpM/Y=">AAACFHicbVBNS8NAEN3Ur1q/qh69LLaCIJSkFz0WPejBQwVbC00pm82kXbrZhN2NUEJ+hBf/ihcPinj14M1/47aNoK0PBh7vzTAzz4s5U9q2v6zC0vLK6lpxvbSxubW9U97da6sokRRaNOKR7HhEAWcCWpppDp1YAgk9Dnfe6GLi392DVCwSt3ocQy8kA8ECRok2Ur98UnUDSWjq+sA1wW5I9JASnl5n/RSCIMt+nMus2i9X7Jo9BV4kTk4qKEezX/50/YgmIQhNOVGq69ix7qVEakY5ZCU3URATOiID6BoqSAiql06fyvCRUXwcRNKU0Hiq/p5ISajUOPRM5+RoNe9NxP+8bqKDs17KRJxoEHS2KEg41hGeJIR9JoFqPjaEUMnMrZgOiQlJmxxLJgRn/uVF0q7XHLvm3NQrjfM8jiI6QIfoGDnoFDXQFWqiFqLoAT2hF/RqPVrP1pv1PmstWPnMPvoD6+MbJgKe3A==</latexit><latexit sha1_base64="xrJuWwuHuOXZgNxkKryNrhIpM/Y=">AAACFHicbVBNS8NAEN3Ur1q/qh69LLaCIJSkFz0WPejBQwVbC00pm82kXbrZhN2NUEJ+hBf/ihcPinj14M1/47aNoK0PBh7vzTAzz4s5U9q2v6zC0vLK6lpxvbSxubW9U97da6sokRRaNOKR7HhEAWcCWpppDp1YAgk9Dnfe6GLi392DVCwSt3ocQy8kA8ECRok2Ur98UnUDSWjq+sA1wW5I9JASnl5n/RSCIMt+nMus2i9X7Jo9BV4kTk4qKEezX/50/YgmIQhNOVGq69ix7qVEakY5ZCU3URATOiID6BoqSAiql06fyvCRUXwcRNKU0Hiq/p5ISajUOPRM5+RoNe9NxP+8bqKDs17KRJxoEHS2KEg41hGeJIR9JoFqPjaEUMnMrZgOiQlJmxxLJgRn/uVF0q7XHLvm3NQrjfM8jiI6QIfoGDnoFDXQFWqiFqLoAT2hF/RqPVrP1pv1PmstWPnMPvoD6+MbJgKe3A==</latexit><latexit sha1_base64="xrJuWwuHuOXZgNxkKryNrhIpM/Y=">AAACFHicbVBNS8NAEN3Ur1q/qh69LLaCIJSkFz0WPejBQwVbC00pm82kXbrZhN2NUEJ+hBf/ihcPinj14M1/47aNoK0PBh7vzTAzz4s5U9q2v6zC0vLK6lpxvbSxubW9U97da6sokRRaNOKR7HhEAWcCWpppDp1YAgk9Dnfe6GLi392DVCwSt3ocQy8kA8ECRok2Ur98UnUDSWjq+sA1wW5I9JASnl5n/RSCIMt+nMus2i9X7Jo9BV4kTk4qKEezX/50/YgmIQhNOVGq69ix7qVEakY5ZCU3URATOiID6BoqSAiql06fyvCRUXwcRNKU0Hiq/p5ISajUOPRM5+RoNe9NxP+8bqKDs17KRJxoEHS2KEg41hGeJIR9JoFqPjaEUMnMrZgOiQlJmxxLJgRn/uVF0q7XHLvm3NQrjfM8jiI6QIfoGDnoFDXQFWqiFqLoAT2hF/RqPVrP1pv1PmstWPnMPvoD6+MbJgKe3A==</latexit><latexit sha1_base64="xrJuWwuHuOXZgNxkKryNrhIpM/Y=">AAACFHicbVBNS8NAEN3Ur1q/qh69LLaCIJSkFz0WPejBQwVbC00pm82kXbrZhN2NUEJ+hBf/ihcPinj14M1/47aNoK0PBh7vzTAzz4s5U9q2v6zC0vLK6lpxvbSxubW9U97da6sokRRaNOKR7HhEAWcCWpppDp1YAgk9Dnfe6GLi392DVCwSt3ocQy8kA8ECRok2Ur98UnUDSWjq+sA1wW5I9JASnl5n/RSCIMt+nMus2i9X7Jo9BV4kTk4qKEezX/50/YgmIQhNOVGq69ix7qVEakY5ZCU3URATOiID6BoqSAiql06fyvCRUXwcRNKU0Hiq/p5ISajUOPRM5+RoNe9NxP+8bqKDs17KRJxoEHS2KEg41hGeJIR9JoFqPjaEUMnMrZgOiQlJmxxLJgRn/uVF0q7XHLvm3NQrjfM8jiI6QIfoGDnoFDXQFWqiFqLoAT2hF/RqPVrP1pv1PmstWPnMPvoD6+MbJgKe3A==</latexit>
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�Leff

�F
<latexit sha1_base64="Z8Kcegly8l9TBziCFGI8fOEl14g=">AAACFHicbVBNS8NAEN3Ur1q/qh69LLaCIJSkFz0WBfHgoYKthaaUzWbSLt1swu5GKCE/wot/xYsHRbx68Oa/cdtG0NYHA4/3ZpiZ58WcKW3bX1ZhaXllda24XtrY3NreKe/utVWUSAotGvFIdjyigDMBLc00h04sgYQehztvdDHx7+5BKhaJWz2OoReSgWABo0QbqV8+qbqBJDR1feCaYDckekgJT6+zfgpBkGU/zmVW7Zcrds2eAi8SJycVlKPZL3+6fkSTEISmnCjVdexY91IiNaMcspKbKIgJHZEBdA0VJATVS6dPZfjIKD4OImlKaDxVf0+kJFRqHHqmc3K0mvcm4n9eN9HBWS9lIk40CDpbFCQc6whPEsI+k0A1HxtCqGTmVkyHxISkTY4lE4Iz//Iiaddrjl1zbuqVxnkeRxEdoEN0jBx0ihroCjVRC1H0gJ7QC3q1Hq1n6816n7UWrHxmH/2B9fENJHye2w==</latexit><latexit sha1_base64="Z8Kcegly8l9TBziCFGI8fOEl14g=">AAACFHicbVBNS8NAEN3Ur1q/qh69LLaCIJSkFz0WBfHgoYKthaaUzWbSLt1swu5GKCE/wot/xYsHRbx68Oa/cdtG0NYHA4/3ZpiZ58WcKW3bX1ZhaXllda24XtrY3NreKe/utVWUSAotGvFIdjyigDMBLc00h04sgYQehztvdDHx7+5BKhaJWz2OoReSgWABo0QbqV8+qbqBJDR1feCaYDckekgJT6+zfgpBkGU/zmVW7Zcrds2eAi8SJycVlKPZL3+6fkSTEISmnCjVdexY91IiNaMcspKbKIgJHZEBdA0VJATVS6dPZfjIKD4OImlKaDxVf0+kJFRqHHqmc3K0mvcm4n9eN9HBWS9lIk40CDpbFCQc6whPEsI+k0A1HxtCqGTmVkyHxISkTY4lE4Iz//Iiaddrjl1zbuqVxnkeRxEdoEN0jBx0ihroCjVRC1H0gJ7QC3q1Hq1n6816n7UWrHxmH/2B9fENJHye2w==</latexit><latexit sha1_base64="Z8Kcegly8l9TBziCFGI8fOEl14g=">AAACFHicbVBNS8NAEN3Ur1q/qh69LLaCIJSkFz0WBfHgoYKthaaUzWbSLt1swu5GKCE/wot/xYsHRbx68Oa/cdtG0NYHA4/3ZpiZ58WcKW3bX1ZhaXllda24XtrY3NreKe/utVWUSAotGvFIdjyigDMBLc00h04sgYQehztvdDHx7+5BKhaJWz2OoReSgWABo0QbqV8+qbqBJDR1feCaYDckekgJT6+zfgpBkGU/zmVW7Zcrds2eAi8SJycVlKPZL3+6fkSTEISmnCjVdexY91IiNaMcspKbKIgJHZEBdA0VJATVS6dPZfjIKD4OImlKaDxVf0+kJFRqHHqmc3K0mvcm4n9eN9HBWS9lIk40CDpbFCQc6whPEsI+k0A1HxtCqGTmVkyHxISkTY4lE4Iz//Iiaddrjl1zbuqVxnkeRxEdoEN0jBx0ihroCjVRC1H0gJ7QC3q1Hq1n6816n7UWrHxmH/2B9fENJHye2w==</latexit><latexit sha1_base64="Z8Kcegly8l9TBziCFGI8fOEl14g=">AAACFHicbVBNS8NAEN3Ur1q/qh69LLaCIJSkFz0WBfHgoYKthaaUzWbSLt1swu5GKCE/wot/xYsHRbx68Oa/cdtG0NYHA4/3ZpiZ58WcKW3bX1ZhaXllda24XtrY3NreKe/utVWUSAotGvFIdjyigDMBLc00h04sgYQehztvdDHx7+5BKhaJWz2OoReSgWABo0QbqV8+qbqBJDR1feCaYDckekgJT6+zfgpBkGU/zmVW7Zcrds2eAi8SJycVlKPZL3+6fkSTEISmnCjVdexY91IiNaMcspKbKIgJHZEBdA0VJATVS6dPZfjIKD4OImlKaDxVf0+kJFRqHHqmc3K0mvcm4n9eN9HBWS9lIk40CDpbFCQc6whPEsI+k0A1HxtCqGTmVkyHxISkTY4lE4Iz//Iiaddrjl1zbuqVxnkeRxEdoEN0jBx0ihroCjVRC1H0gJ7QC3q1Hq1n6816n7UWrHxmH/2B9fENJHye2w==</latexit>

�Leff

�'
<latexit sha1_base64="gSNcdeaAa2w6z8eNtOI86WjU+tE=">AAACGnicbVDJSgNBEO2JW4xb1KOXxkTwFGZy0WPQiwcPEcwCmRBqOjVJk56F7p5AGOY7vPgrXjwo4k28+Dd2FkQTHxQ83quiqp4XC660bX9ZubX1jc2t/HZhZ3dv/6B4eNRUUSIZNlgkItn2QKHgITY01wLbsUQIPIEtb3Q99VtjlIpH4b2exNgNYBBynzPQRuoVnbLrS2Cp20ehgboB6CEDkd5mvRR9P8t+nDHIeMizcq9Ysiv2DHSVOAtSIgvUe8UPtx+xJMBQMwFKdRw71t0UpOZMYFZwE4UxsBEMsGNoCAGqbjp7LaNnRulTP5KmQk1n6u+JFAKlJoFnOqenq2VvKv7ndRLtX3ZTHsaJxpDNF/mJoDqi05xon0tkWkwMASa5uZWyIZiotEmzYEJwll9eJc1qxbErzl21VLtaxJEnJ+SUnBOHXJAauSF10iCMPJAn8kJerUfr2Xqz3uetOWsxc0z+wPr8Bmr1obc=</latexit><latexit sha1_base64="gSNcdeaAa2w6z8eNtOI86WjU+tE=">AAACGnicbVDJSgNBEO2JW4xb1KOXxkTwFGZy0WPQiwcPEcwCmRBqOjVJk56F7p5AGOY7vPgrXjwo4k28+Dd2FkQTHxQ83quiqp4XC660bX9ZubX1jc2t/HZhZ3dv/6B4eNRUUSIZNlgkItn2QKHgITY01wLbsUQIPIEtb3Q99VtjlIpH4b2exNgNYBBynzPQRuoVnbLrS2Cp20ehgboB6CEDkd5mvRR9P8t+nDHIeMizcq9Ysiv2DHSVOAtSIgvUe8UPtx+xJMBQMwFKdRw71t0UpOZMYFZwE4UxsBEMsGNoCAGqbjp7LaNnRulTP5KmQk1n6u+JFAKlJoFnOqenq2VvKv7ndRLtX3ZTHsaJxpDNF/mJoDqi05xon0tkWkwMASa5uZWyIZiotEmzYEJwll9eJc1qxbErzl21VLtaxJEnJ+SUnBOHXJAauSF10iCMPJAn8kJerUfr2Xqz3uetOWsxc0z+wPr8Bmr1obc=</latexit><latexit sha1_base64="gSNcdeaAa2w6z8eNtOI86WjU+tE=">AAACGnicbVDJSgNBEO2JW4xb1KOXxkTwFGZy0WPQiwcPEcwCmRBqOjVJk56F7p5AGOY7vPgrXjwo4k28+Dd2FkQTHxQ83quiqp4XC660bX9ZubX1jc2t/HZhZ3dv/6B4eNRUUSIZNlgkItn2QKHgITY01wLbsUQIPIEtb3Q99VtjlIpH4b2exNgNYBBynzPQRuoVnbLrS2Cp20ehgboB6CEDkd5mvRR9P8t+nDHIeMizcq9Ysiv2DHSVOAtSIgvUe8UPtx+xJMBQMwFKdRw71t0UpOZMYFZwE4UxsBEMsGNoCAGqbjp7LaNnRulTP5KmQk1n6u+JFAKlJoFnOqenq2VvKv7ndRLtX3ZTHsaJxpDNF/mJoDqi05xon0tkWkwMASa5uZWyIZiotEmzYEJwll9eJc1qxbErzl21VLtaxJEnJ+SUnBOHXJAauSF10iCMPJAn8kJerUfr2Xqz3uetOWsxc0z+wPr8Bmr1obc=</latexit><latexit sha1_base64="gSNcdeaAa2w6z8eNtOI86WjU+tE=">AAACGnicbVDJSgNBEO2JW4xb1KOXxkTwFGZy0WPQiwcPEcwCmRBqOjVJk56F7p5AGOY7vPgrXjwo4k28+Dd2FkQTHxQ83quiqp4XC660bX9ZubX1jc2t/HZhZ3dv/6B4eNRUUSIZNlgkItn2QKHgITY01wLbsUQIPIEtb3Q99VtjlIpH4b2exNgNYBBynzPQRuoVnbLrS2Cp20ehgboB6CEDkd5mvRR9P8t+nDHIeMizcq9Ysiv2DHSVOAtSIgvUe8UPtx+xJMBQMwFKdRw71t0UpOZMYFZwE4UxsBEMsGNoCAGqbjp7LaNnRulTP5KmQk1n6u+JFAKlJoFnOqenq2VvKv7ndRLtX3ZTHsaJxpDNF/mJoDqi05xon0tkWkwMASa5uZWyIZiotEmzYEJwll9eJc1qxbErzl21VLtaxJEnJ+SUnBOHXJAauSF10iCMPJAn8kJerUfr2Xqz3uetOWsxc0z+wPr8Bmr1obc=</latexit>
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<latexit sha1_base64="Fm6bcsTh66ihZvajp/ad6kYLodM="></latexit><latexit sha1_base64="Fm6bcsTh66ihZvajp/ad6kYLodM="></latexit><latexit sha1_base64="Fm6bcsTh66ihZvajp/ad6kYLodM="></latexit><latexit sha1_base64="Fm6bcsTh66ihZvajp/ad6kYLodM="></latexit>

Leff
<latexit sha1_base64="2IMW1X7nf+jkSVn/t7wDZ/z6beQ=">AAACJHicbVC7SgNBFJ31GeMramkzGASrsJtGwSZoY2ERwTwgG8Ldyd1kyOzsOjMrhCUfY+Ov2Fj4wMLGb3HyADXxwMDhnHu5c06QCK6N6346S8srq2vruY385tb2zm5hb7+u41QxrLFYxKoZgEbBJdYMNwKbiUKIAoGNYHA59hv3qDSP5a0ZJtiOoCd5yBkYK3UK536APS4zvJOgFAxHeT8C02cgsutRJ8MwHFFfxjKNAlR5H2X3Z7RTKLoldwK6SLwZKZIZqp3Cm9+NWRqhNEyA1i3PTUw7A2U4E2hPpxoTYAPoYctSCRHqdjYJOaLHVunSMFb2SUMn6u+NDCKth1FgJ8cJ9Lw3Fv/zWqkJz9oZl0lqULLpoTAV1MR03BjtcoXMiKElwBS3f6WsDwqYsb3mbQnefORFUi+XPLfk3ZSLlYtZHTlySI7ICfHIKamQK1IlNcLIA3kiL+TVeXSenXfnYzq65Mx2DsgfOF/flDummQ==</latexit><latexit sha1_base64="2IMW1X7nf+jkSVn/t7wDZ/z6beQ=">AAACJHicbVC7SgNBFJ31GeMramkzGASrsJtGwSZoY2ERwTwgG8Ldyd1kyOzsOjMrhCUfY+Ov2Fj4wMLGb3HyADXxwMDhnHu5c06QCK6N6346S8srq2vruY385tb2zm5hb7+u41QxrLFYxKoZgEbBJdYMNwKbiUKIAoGNYHA59hv3qDSP5a0ZJtiOoCd5yBkYK3UK536APS4zvJOgFAxHeT8C02cgsutRJ8MwHFFfxjKNAlR5H2X3Z7RTKLoldwK6SLwZKZIZqp3Cm9+NWRqhNEyA1i3PTUw7A2U4E2hPpxoTYAPoYctSCRHqdjYJOaLHVunSMFb2SUMn6u+NDCKth1FgJ8cJ9Lw3Fv/zWqkJz9oZl0lqULLpoTAV1MR03BjtcoXMiKElwBS3f6WsDwqYsb3mbQnefORFUi+XPLfk3ZSLlYtZHTlySI7ICfHIKamQK1IlNcLIA3kiL+TVeXSenXfnYzq65Mx2DsgfOF/flDummQ==</latexit><latexit sha1_base64="2IMW1X7nf+jkSVn/t7wDZ/z6beQ=">AAACJHicbVC7SgNBFJ31GeMramkzGASrsJtGwSZoY2ERwTwgG8Ldyd1kyOzsOjMrhCUfY+Ov2Fj4wMLGb3HyADXxwMDhnHu5c06QCK6N6346S8srq2vruY385tb2zm5hb7+u41QxrLFYxKoZgEbBJdYMNwKbiUKIAoGNYHA59hv3qDSP5a0ZJtiOoCd5yBkYK3UK536APS4zvJOgFAxHeT8C02cgsutRJ8MwHFFfxjKNAlR5H2X3Z7RTKLoldwK6SLwZKZIZqp3Cm9+NWRqhNEyA1i3PTUw7A2U4E2hPpxoTYAPoYctSCRHqdjYJOaLHVunSMFb2SUMn6u+NDCKth1FgJ8cJ9Lw3Fv/zWqkJz9oZl0lqULLpoTAV1MR03BjtcoXMiKElwBS3f6WsDwqYsb3mbQnefORFUi+XPLfk3ZSLlYtZHTlySI7ICfHIKamQK1IlNcLIA3kiL+TVeXSenXfnYzq65Mx2DsgfOF/flDummQ==</latexit><latexit sha1_base64="2IMW1X7nf+jkSVn/t7wDZ/z6beQ=">AAACJHicbVC7SgNBFJ31GeMramkzGASrsJtGwSZoY2ERwTwgG8Ldyd1kyOzsOjMrhCUfY+Ov2Fj4wMLGb3HyADXxwMDhnHu5c06QCK6N6346S8srq2vruY385tb2zm5hb7+u41QxrLFYxKoZgEbBJdYMNwKbiUKIAoGNYHA59hv3qDSP5a0ZJtiOoCd5yBkYK3UK536APS4zvJOgFAxHeT8C02cgsutRJ8MwHFFfxjKNAlR5H2X3Z7RTKLoldwK6SLwZKZIZqp3Cm9+NWRqhNEyA1i3PTUw7A2U4E2hPpxoTYAPoYctSCRHqdjYJOaLHVunSMFb2SUMn6u+NDCKth1FgJ8cJ9Lw3Fv/zWqkJz9oZl0lqULLpoTAV1MR03BjtcoXMiKElwBS3f6WsDwqYsb3mbQnefORFUi+XPLfk3ZSLlYtZHTlySI7ICfHIKamQK1IlNcLIA3kiL+TVeXSenXfnYzq65Mx2DsgfOF/flDummQ==</latexit>

Varying         with respect to            gives back to First Orthogonal Equation.  ✏0f(x)
<latexit sha1_base64="/9vfK8By8xNLF29sit0LS0mJg6U=">AAAB+3icdVDLTgIxFO3gC/E14tJNIxhxM+ngoLgjunGJiTwSIKRTOtDQ6UzajoEQfsWNC41x64+4828sDxM1epKbnJxzb+69x485UxqhDyu1srq2vpHezGxt7+zu2fvZuooSSWiNRDySTR8rypmgNc00p81YUhz6nDb84fXMb9xTqVgk7vQ4pp0Q9wULGMHaSF07m2/TWDEeiRMYFEanMA+7dg45JeSVS5cQOeis7LnejLied16CroPmyIElql37vd2LSBJSoQnHSrVcFOvOBEvNCKfTTDtRNMZkiPu0ZajAIVWdyfz2KTw2Sg8GkTQlNJyr3ycmOFRqHPqmM8R6oH57M/Evr5XooNyZMBEnmgqyWBQkHOoIzoKAPSYp0XxsCCaSmVshGWCJiTZxZUwIX5/C/0m96LjIcW+LucrVMo40OARHoABccAEq4AZUQQ0QMAIP4Ak8W1Pr0XqxXhetKWs5cwB+wHr7BMq5kvg=</latexit><latexit sha1_base64="/9vfK8By8xNLF29sit0LS0mJg6U=">AAAB+3icdVDLTgIxFO3gC/E14tJNIxhxM+ngoLgjunGJiTwSIKRTOtDQ6UzajoEQfsWNC41x64+4828sDxM1epKbnJxzb+69x485UxqhDyu1srq2vpHezGxt7+zu2fvZuooSSWiNRDySTR8rypmgNc00p81YUhz6nDb84fXMb9xTqVgk7vQ4pp0Q9wULGMHaSF07m2/TWDEeiRMYFEanMA+7dg45JeSVS5cQOeis7LnejLied16CroPmyIElql37vd2LSBJSoQnHSrVcFOvOBEvNCKfTTDtRNMZkiPu0ZajAIVWdyfz2KTw2Sg8GkTQlNJyr3ycmOFRqHPqmM8R6oH57M/Evr5XooNyZMBEnmgqyWBQkHOoIzoKAPSYp0XxsCCaSmVshGWCJiTZxZUwIX5/C/0m96LjIcW+LucrVMo40OARHoABccAEq4AZUQQ0QMAIP4Ak8W1Pr0XqxXhetKWs5cwB+wHr7BMq5kvg=</latexit><latexit sha1_base64="/9vfK8By8xNLF29sit0LS0mJg6U=">AAAB+3icdVDLTgIxFO3gC/E14tJNIxhxM+ngoLgjunGJiTwSIKRTOtDQ6UzajoEQfsWNC41x64+4828sDxM1epKbnJxzb+69x485UxqhDyu1srq2vpHezGxt7+zu2fvZuooSSWiNRDySTR8rypmgNc00p81YUhz6nDb84fXMb9xTqVgk7vQ4pp0Q9wULGMHaSF07m2/TWDEeiRMYFEanMA+7dg45JeSVS5cQOeis7LnejLied16CroPmyIElql37vd2LSBJSoQnHSrVcFOvOBEvNCKfTTDtRNMZkiPu0ZajAIVWdyfz2KTw2Sg8GkTQlNJyr3ycmOFRqHPqmM8R6oH57M/Evr5XooNyZMBEnmgqyWBQkHOoIzoKAPSYp0XxsCCaSmVshGWCJiTZxZUwIX5/C/0m96LjIcW+LucrVMo40OARHoABccAEq4AZUQQ0QMAIP4Ak8W1Pr0XqxXhetKWs5cwB+wHr7BMq5kvg=</latexit><latexit sha1_base64="/9vfK8By8xNLF29sit0LS0mJg6U=">AAAB+3icdVDLTgIxFO3gC/E14tJNIxhxM+ngoLgjunGJiTwSIKRTOtDQ6UzajoEQfsWNC41x64+4828sDxM1epKbnJxzb+69x485UxqhDyu1srq2vpHezGxt7+zu2fvZuooSSWiNRDySTR8rypmgNc00p81YUhz6nDb84fXMb9xTqVgk7vQ4pp0Q9wULGMHaSF07m2/TWDEeiRMYFEanMA+7dg45JeSVS5cQOeis7LnejLied16CroPmyIElql37vd2LSBJSoQnHSrVcFOvOBEvNCKfTTDtRNMZkiPu0ZajAIVWdyfz2KTw2Sg8GkTQlNJyr3ycmOFRqHPqmM8R6oH57M/Evr5XooNyZMBEnmgqyWBQkHOoIzoKAPSYp0XxsCCaSmVshGWCJiTZxZUwIX5/C/0m96LjIcW+LucrVMo40OARHoABccAEq4AZUQQ0QMAIP4Ak8W1Pr0XqxXhetKWs5cwB+wHr7BMq5kvg=</latexit>

In EFT,  the variation principle can be applied to a specific perturbation field:

Scalar EOM

HC  arXiv: 2201.04053    
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Equivalence and  Correlation
One exact correspondence can be established between the EFT formalism 
and the linearized Einstein equations:

�Leff

�G
= 0 ) 1

2

⇥
e2ARµ⌫/⌘µ⌫ +R55

⇤
=

h
e2AT̃µ⌫/⌘µ⌫ + T̃55

i

<latexit sha1_base64="llSc41yDvpMH9zCmTqnd0b5eHe4="></latexit><latexit sha1_base64="llSc41yDvpMH9zCmTqnd0b5eHe4="></latexit><latexit sha1_base64="llSc41yDvpMH9zCmTqnd0b5eHe4="></latexit><latexit sha1_base64="llSc41yDvpMH9zCmTqnd0b5eHe4="></latexit>

�Leff

�F
= 0 ) 1

22

⇥
2e2ARµ⌫/⌘µ⌫ �R55

⇤
=


e2AT̃µ⌫/⌘µ⌫ � 1

2
T̃55

�

<latexit sha1_base64="9CvOPYenFrDQJI7jSmJCWNZFkfg="></latexit><latexit sha1_base64="9CvOPYenFrDQJI7jSmJCWNZFkfg="></latexit><latexit sha1_base64="9CvOPYenFrDQJI7jSmJCWNZFkfg="></latexit><latexit sha1_base64="9CvOPYenFrDQJI7jSmJCWNZFkfg="></latexit>

• With stabilization,  one EOM + two orthogonal equations are independent.  

F , G , ' , ✏@µ@⌫f(x)
<latexit sha1_base64="Ot1poIF+4Kh2yzrigTkxj8EQSe0="></latexit><latexit sha1_base64="Ot1poIF+4Kh2yzrigTkxj8EQSe0="></latexit><latexit sha1_base64="Ot1poIF+4Kh2yzrigTkxj8EQSe0="></latexit><latexit sha1_base64="Ot1poIF+4Kh2yzrigTkxj8EQSe0="></latexit>

• W/O stabilization,  only two orthogonal equations are independent. 

HC  arXiv: 2201.04053    

 For             ,  5d diffeomorphism (keep          invariant) can remove            : ✏f(x)
<latexit sha1_base64="eKpjFuNf1FtJFarug+Pkrdvrgwo=">AAAB+HicbVA9TwJBEN3DL8QPTi1tNoIJNuSORkuijSUm8pHAhewtc7Bhb/eyu2dEwi+xsdAYW3+Knf/GBa5Q8CWTvLw3k5l5YcKZNp737eQ2Nre2d/K7hb39g8Oie3Tc0jJVFJpUcqk6IdHAmYCmYYZDJ1FA4pBDOxzfzP32AyjNpLg3kwSCmAwFixglxkp9t1juQaIZlwJHlceLct8teVVvAbxO/IyUUIZG3/3qDSRNYxCGcqJ11/cSE0yJMoxymBV6qYaE0DEZQtdSQWLQwXRx+AyfW2WAI6lsCYMX6u+JKYm1nsSh7YyJGelVby7+53VTE10FUyaS1ICgy0VRyrGReJ4CHjAF1PCJJYQqZm/FdEQUocZmVbAh+Ksvr5NWrep7Vf+uVqpfZ3Hk0Sk6QxXko0tUR7eogZqIohQ9o1f05jw5L86787FszTnZzAn6A+fzB0mLkiw=</latexit><latexit sha1_base64="eKpjFuNf1FtJFarug+Pkrdvrgwo=">AAAB+HicbVA9TwJBEN3DL8QPTi1tNoIJNuSORkuijSUm8pHAhewtc7Bhb/eyu2dEwi+xsdAYW3+Knf/GBa5Q8CWTvLw3k5l5YcKZNp737eQ2Nre2d/K7hb39g8Oie3Tc0jJVFJpUcqk6IdHAmYCmYYZDJ1FA4pBDOxzfzP32AyjNpLg3kwSCmAwFixglxkp9t1juQaIZlwJHlceLct8teVVvAbxO/IyUUIZG3/3qDSRNYxCGcqJ11/cSE0yJMoxymBV6qYaE0DEZQtdSQWLQwXRx+AyfW2WAI6lsCYMX6u+JKYm1nsSh7YyJGelVby7+53VTE10FUyaS1ICgy0VRyrGReJ4CHjAF1PCJJYQqZm/FdEQUocZmVbAh+Ksvr5NWrep7Vf+uVqpfZ3Hk0Sk6QxXko0tUR7eogZqIohQ9o1f05jw5L86787FszTnZzAn6A+fzB0mLkiw=</latexit><latexit sha1_base64="eKpjFuNf1FtJFarug+Pkrdvrgwo=">AAAB+HicbVA9TwJBEN3DL8QPTi1tNoIJNuSORkuijSUm8pHAhewtc7Bhb/eyu2dEwi+xsdAYW3+Knf/GBa5Q8CWTvLw3k5l5YcKZNp737eQ2Nre2d/K7hb39g8Oie3Tc0jJVFJpUcqk6IdHAmYCmYYZDJ1FA4pBDOxzfzP32AyjNpLg3kwSCmAwFixglxkp9t1juQaIZlwJHlceLct8teVVvAbxO/IyUUIZG3/3qDSRNYxCGcqJ11/cSE0yJMoxymBV6qYaE0DEZQtdSQWLQwXRx+AyfW2WAI6lsCYMX6u+JKYm1nsSh7YyJGelVby7+53VTE10FUyaS1ICgy0VRyrGReJ4CHjAF1PCJJYQqZm/FdEQUocZmVbAh+Ksvr5NWrep7Vf+uVqpfZ3Hk0Sk6QxXko0tUR7eogZqIohQ9o1f05jw5L86787FszTnZzAn6A+fzB0mLkiw=</latexit><latexit sha1_base64="eKpjFuNf1FtJFarug+Pkrdvrgwo=">AAAB+HicbVA9TwJBEN3DL8QPTi1tNoIJNuSORkuijSUm8pHAhewtc7Bhb/eyu2dEwi+xsdAYW3+Knf/GBa5Q8CWTvLw3k5l5YcKZNp737eQ2Nre2d/K7hb39g8Oie3Tc0jJVFJpUcqk6IdHAmYCmYYZDJ1FA4pBDOxzfzP32AyjNpLg3kwSCmAwFixglxkp9t1juQaIZlwJHlceLct8teVVvAbxO/IyUUIZG3/3qDSRNYxCGcqJ11/cSE0yJMoxymBV6qYaE0DEZQtdSQWLQwXRx+AyfW2WAI6lsCYMX6u+JKYm1nsSh7YyJGelVby7+53VTE10FUyaS1ICgy0VRyrGReJ4CHjAF1PCJJYQqZm/FdEQUocZmVbAh+Ksvr5NWrep7Vf+uVqpfZ3Hk0Sk6QxXko0tUR7eogZqIohQ9o1f05jw5L86787FszTnZzAn6A+fzB0mLkiw=</latexit>

�✏f(x) = �⇣
<latexit sha1_base64="fyNxVYo+rc9B8SMRCz567sTI5Nk=">AAACCnicbVA9TwJBEN3DL8Qv1NJmFUywkNzRaGNCtLHERD4SjpC9vTnYsLd32d0zIqG28a/YWGiMrb/Azn/jAlco+JJJXt6bycw8L+ZMadv+tjJLyyura9n13Mbm1vZOfnevoaJEUqjTiEey5REFnAmoa6Y5tGIJJPQ4NL3B1cRv3oFULBK3ehhDJyQ9wQJGiTZSN39YdH3gmmAXYsV4JHBQuj/BF/gUuw9g9GI3X7DL9hR4kTgpKaAUtW7+y/UjmoQgNOVEqbZjx7ozIlIzymGccxMFMaED0oO2oYKEoDqj6StjfGwUHweRNCU0nqq/J0YkVGoYeqYzJLqv5r2J+J/XTnRw3hkxEScaBJ0tChKOdYQnuWCfSaCaDw0hVDJzK6Z9IgnVJr2cCcGZf3mRNCplxy47N5VC9TKNI4sO0BEqIQedoSq6RjVURxQ9omf0it6sJ+vFerc+Zq0ZK53ZR39gff4AygiYYA==</latexit><latexit sha1_base64="fyNxVYo+rc9B8SMRCz567sTI5Nk=">AAACCnicbVA9TwJBEN3DL8Qv1NJmFUywkNzRaGNCtLHERD4SjpC9vTnYsLd32d0zIqG28a/YWGiMrb/Azn/jAlco+JJJXt6bycw8L+ZMadv+tjJLyyura9n13Mbm1vZOfnevoaJEUqjTiEey5REFnAmoa6Y5tGIJJPQ4NL3B1cRv3oFULBK3ehhDJyQ9wQJGiTZSN39YdH3gmmAXYsV4JHBQuj/BF/gUuw9g9GI3X7DL9hR4kTgpKaAUtW7+y/UjmoQgNOVEqbZjx7ozIlIzymGccxMFMaED0oO2oYKEoDqj6StjfGwUHweRNCU0nqq/J0YkVGoYeqYzJLqv5r2J+J/XTnRw3hkxEScaBJ0tChKOdYQnuWCfSaCaDw0hVDJzK6Z9IgnVJr2cCcGZf3mRNCplxy47N5VC9TKNI4sO0BEqIQedoSq6RjVURxQ9omf0it6sJ+vFerc+Zq0ZK53ZR39gff4AygiYYA==</latexit><latexit sha1_base64="fyNxVYo+rc9B8SMRCz567sTI5Nk=">AAACCnicbVA9TwJBEN3DL8Qv1NJmFUywkNzRaGNCtLHERD4SjpC9vTnYsLd32d0zIqG28a/YWGiMrb/Azn/jAlco+JJJXt6bycw8L+ZMadv+tjJLyyura9n13Mbm1vZOfnevoaJEUqjTiEey5REFnAmoa6Y5tGIJJPQ4NL3B1cRv3oFULBK3ehhDJyQ9wQJGiTZSN39YdH3gmmAXYsV4JHBQuj/BF/gUuw9g9GI3X7DL9hR4kTgpKaAUtW7+y/UjmoQgNOVEqbZjx7ozIlIzymGccxMFMaED0oO2oYKEoDqj6StjfGwUHweRNCU0nqq/J0YkVGoYeqYzJLqv5r2J+J/XTnRw3hkxEScaBJ0tChKOdYQnuWCfSaCaDw0hVDJzK6Z9IgnVJr2cCcGZf3mRNCplxy47N5VC9TKNI4sO0BEqIQedoSq6RjVURxQ9omf0it6sJ+vFerc+Zq0ZK53ZR39gff4AygiYYA==</latexit><latexit sha1_base64="fyNxVYo+rc9B8SMRCz567sTI5Nk=">AAACCnicbVA9TwJBEN3DL8Qv1NJmFUywkNzRaGNCtLHERD4SjpC9vTnYsLd32d0zIqG28a/YWGiMrb/Azn/jAlco+JJJXt6bycw8L+ZMadv+tjJLyyura9n13Mbm1vZOfnevoaJEUqjTiEey5REFnAmoa6Y5tGIJJPQ4NL3B1cRv3oFULBK3ehhDJyQ9wQJGiTZSN39YdH3gmmAXYsV4JHBQuj/BF/gUuw9g9GI3X7DL9hR4kTgpKaAUtW7+y/UjmoQgNOVEqbZjx7ozIlIzymGccxMFMaED0oO2oYKEoDqj6StjfGwUHweRNCU0nqq/J0YkVGoYeqYzJLqv5r2J+J/XTnRw3hkxEScaBJ0tChKOdYQnuWCfSaCaDw0hVDJzK6Z9IgnVJr2cCcGZf3mRNCplxy47N5VC9TKNI4sO0BEqIQedoSq6RjVURxQ9omf0it6sJ+vFerc+Zq0ZK53ZR39gff4AygiYYA==</latexit>

⇣ 0(x, y)|y={0,±r,L} = 0
<latexit sha1_base64="GaaSZI2xrsn3L975tcz8IYsF1aY=">AAACD3icbVC7TsNAEDyHVwgvAyXNiQQIUhTZaaCJFEFDQREk8pBiyzpfLskp54fuzghj/Ac0/AoNBQjR0tLxN1wSFxAYaaXRzK52d9yQUSEN40vLLSwuLa/kVwtr6xubW/r2TlsEEcekhQMW8K6LBGHUJy1JJSPdkBPkuYx03PH5xO/cEC5o4F/LOCS2h4Y+HVCMpJIc/bBk3RGJjsq3lfj43kniupVAo2KFHuQVeGmlKawbsOToRaNqTAH/EjMjRZCh6eifVj/AkUd8iRkSomcaobQTxCXFjKQFKxIkRHiMhqSnqI88Iuxk+k8KD5TSh4OAq/IlnKo/JxLkCRF7rur0kByJeW8i/uf1Ijk4tRPqh5EkPp4tGkQMygBOwoF9ygmWLFYEYU7VrRCPEEdYqggLKgRz/uW/pF2rmkbVvKoVG2dZHHmwB/ZBGZjgBDTABWiCFsDgATyBF/CqPWrP2pv2PmvNadnMLvgF7eMbpduZ1w==</latexit><latexit sha1_base64="GaaSZI2xrsn3L975tcz8IYsF1aY=">AAACD3icbVC7TsNAEDyHVwgvAyXNiQQIUhTZaaCJFEFDQREk8pBiyzpfLskp54fuzghj/Ac0/AoNBQjR0tLxN1wSFxAYaaXRzK52d9yQUSEN40vLLSwuLa/kVwtr6xubW/r2TlsEEcekhQMW8K6LBGHUJy1JJSPdkBPkuYx03PH5xO/cEC5o4F/LOCS2h4Y+HVCMpJIc/bBk3RGJjsq3lfj43kniupVAo2KFHuQVeGmlKawbsOToRaNqTAH/EjMjRZCh6eifVj/AkUd8iRkSomcaobQTxCXFjKQFKxIkRHiMhqSnqI88Iuxk+k8KD5TSh4OAq/IlnKo/JxLkCRF7rur0kByJeW8i/uf1Ijk4tRPqh5EkPp4tGkQMygBOwoF9ygmWLFYEYU7VrRCPEEdYqggLKgRz/uW/pF2rmkbVvKoVG2dZHHmwB/ZBGZjgBDTABWiCFsDgATyBF/CqPWrP2pv2PmvNadnMLvgF7eMbpduZ1w==</latexit><latexit sha1_base64="GaaSZI2xrsn3L975tcz8IYsF1aY=">AAACD3icbVC7TsNAEDyHVwgvAyXNiQQIUhTZaaCJFEFDQREk8pBiyzpfLskp54fuzghj/Ac0/AoNBQjR0tLxN1wSFxAYaaXRzK52d9yQUSEN40vLLSwuLa/kVwtr6xubW/r2TlsEEcekhQMW8K6LBGHUJy1JJSPdkBPkuYx03PH5xO/cEC5o4F/LOCS2h4Y+HVCMpJIc/bBk3RGJjsq3lfj43kniupVAo2KFHuQVeGmlKawbsOToRaNqTAH/EjMjRZCh6eifVj/AkUd8iRkSomcaobQTxCXFjKQFKxIkRHiMhqSnqI88Iuxk+k8KD5TSh4OAq/IlnKo/JxLkCRF7rur0kByJeW8i/uf1Ijk4tRPqh5EkPp4tGkQMygBOwoF9ygmWLFYEYU7VrRCPEEdYqggLKgRz/uW/pF2rmkbVvKoVG2dZHHmwB/ZBGZjgBDTABWiCFsDgATyBF/CqPWrP2pv2PmvNadnMLvgF7eMbpduZ1w==</latexit><latexit sha1_base64="GaaSZI2xrsn3L975tcz8IYsF1aY=">AAACD3icbVC7TsNAEDyHVwgvAyXNiQQIUhTZaaCJFEFDQREk8pBiyzpfLskp54fuzghj/Ac0/AoNBQjR0tLxN1wSFxAYaaXRzK52d9yQUSEN40vLLSwuLa/kVwtr6xubW/r2TlsEEcekhQMW8K6LBGHUJy1JJSPdkBPkuYx03PH5xO/cEC5o4F/LOCS2h4Y+HVCMpJIc/bBk3RGJjsq3lfj43kniupVAo2KFHuQVeGmlKawbsOToRaNqTAH/EjMjRZCh6eifVj/AkUd8iRkSomcaobQTxCXFjKQFKxIkRHiMhqSnqI88Iuxk+k8KD5TSh4OAq/IlnKo/JxLkCRF7rur0kByJeW8i/uf1Ijk4tRPqh5EkPp4tGkQMygBOwoF9ygmWLFYEYU7VrRCPEEdYqggLKgRz/uW/pF2rmkbVvKoVG2dZHHmwB/ZBGZjgBDTABWiCFsDgATyBF/CqPWrP2pv2PmvNadnMLvgF7eMbpduZ1w==</latexit>

Four radion fields: 

�0
0 = 0

<latexit sha1_base64="0Ylyv+cBnpD88VDTyFu7XE1b1Xs=">AAAB83icbVBNSwMxEJ31s9avqkcvwVb0VLK96EUoevFYwX5AdynZNNuGZrMhyQql9G948aCIV/+MN/+NabsHbX0w8Hhvhpl5kRLcWIy/vbX1jc2t7cJOcXdv/+CwdHTcMmmmKWvSVKS6ExHDBJesabkVrKM0I0kkWDsa3c389hPThqfy0Y4VCxMykDzmlFgnBZVADflFD6MbXOmVyriK50CrxM9JGXI0eqWvoJ/SLGHSUkGM6fpY2XBCtOVUsGkxyAxThI7IgHUdlSRhJpzMb56ic6f0UZxqV9Kiufp7YkISY8ZJ5DoTYodm2ZuJ/3ndzMbX4YRLlVkm6WJRnAlkUzQLAPW5ZtSKsSOEau5uRXRINKHWxVR0IfjLL6+SVq3q46r/UCvXb/M4CnAKZ3AJPlxBHe6hAU2goOAZXuHNy7wX7937WLSuefnMCfyB9/kDoq+QGA==</latexit><latexit sha1_base64="0Ylyv+cBnpD88VDTyFu7XE1b1Xs=">AAAB83icbVBNSwMxEJ31s9avqkcvwVb0VLK96EUoevFYwX5AdynZNNuGZrMhyQql9G948aCIV/+MN/+NabsHbX0w8Hhvhpl5kRLcWIy/vbX1jc2t7cJOcXdv/+CwdHTcMmmmKWvSVKS6ExHDBJesabkVrKM0I0kkWDsa3c389hPThqfy0Y4VCxMykDzmlFgnBZVADflFD6MbXOmVyriK50CrxM9JGXI0eqWvoJ/SLGHSUkGM6fpY2XBCtOVUsGkxyAxThI7IgHUdlSRhJpzMb56ic6f0UZxqV9Kiufp7YkISY8ZJ5DoTYodm2ZuJ/3ndzMbX4YRLlVkm6WJRnAlkUzQLAPW5ZtSKsSOEau5uRXRINKHWxVR0IfjLL6+SVq3q46r/UCvXb/M4CnAKZ3AJPlxBHe6hAU2goOAZXuHNy7wX7937WLSuefnMCfyB9/kDoq+QGA==</latexit><latexit sha1_base64="0Ylyv+cBnpD88VDTyFu7XE1b1Xs=">AAAB83icbVBNSwMxEJ31s9avqkcvwVb0VLK96EUoevFYwX5AdynZNNuGZrMhyQql9G948aCIV/+MN/+NabsHbX0w8Hhvhpl5kRLcWIy/vbX1jc2t7cJOcXdv/+CwdHTcMmmmKWvSVKS6ExHDBJesabkVrKM0I0kkWDsa3c389hPThqfy0Y4VCxMykDzmlFgnBZVADflFD6MbXOmVyriK50CrxM9JGXI0eqWvoJ/SLGHSUkGM6fpY2XBCtOVUsGkxyAxThI7IgHUdlSRhJpzMb56ic6f0UZxqV9Kiufp7YkISY8ZJ5DoTYodm2ZuJ/3ndzMbX4YRLlVkm6WJRnAlkUzQLAPW5ZtSKsSOEau5uRXRINKHWxVR0IfjLL6+SVq3q46r/UCvXb/M4CnAKZ3AJPlxBHe6hAU2goOAZXuHNy7wX7937WLSuefnMCfyB9/kDoq+QGA==</latexit><latexit sha1_base64="0Ylyv+cBnpD88VDTyFu7XE1b1Xs=">AAAB83icbVBNSwMxEJ31s9avqkcvwVb0VLK96EUoevFYwX5AdynZNNuGZrMhyQql9G948aCIV/+MN/+NabsHbX0w8Hhvhpl5kRLcWIy/vbX1jc2t7cJOcXdv/+CwdHTcMmmmKWvSVKS6ExHDBJesabkVrKM0I0kkWDsa3c389hPThqfy0Y4VCxMykDzmlFgnBZVADflFD6MbXOmVyriK50CrxM9JGXI0eqWvoJ/SLGHSUkGM6fpY2XBCtOVUsGkxyAxThI7IgHUdlSRhJpzMb56ic6f0UZxqV9Kiufp7YkISY8ZJ5DoTYodm2ZuJ/3ndzMbX4YRLlVkm6WJRnAlkUzQLAPW5ZtSKsSOEau5uRXRINKHWxVR0IfjLL6+SVq3q46r/UCvXb/M4CnAKZ3AJPlxBHe6hAU2goOAZXuHNy7wX7937WLSuefnMCfyB9/kDoq+QGA==</latexit>

SEH
<latexit sha1_base64="uytamSjO4rgeUbRSfbtYgLvgep4=">AAAB73icdVDLSgMxFM3UV62vqks3wVZwNWQ61XZZFKHLivYB7VAyaaYNzWTGJCOUoT/hxoUibv0dd/6N6UNQ0QMXDufcy733+DFnSiP0YWVWVtfWN7Kbua3tnd29/P5BS0WJJLRJIh7Jjo8V5UzQpmaa004sKQ59Ttv++HLmt++pVCwSt3oSUy/EQ8ECRrA2Uqd400+v6tNiP19ANnJR1XUhskvlUsWtLsjZeRk6NpqjAJZo9PPvvUFEkpAKTThWquugWHsplpoRTqe5XqJojMkYD2nXUIFDqrx0fu8UnhhlAINImhIaztXvEykOlZqEvukMsR6p395M/MvrJjqoeikTcaKpIItFQcKhjuDseThgkhLNJ4ZgIpm5FZIRlphoE1HOhPD1KfyftEq2g2znulSoXSzjyIIjcAxOgQMqoAbqoAGagAAOHsATeLburEfrxXpdtGas5cwh+AHr7RNioY+J</latexit><latexit sha1_base64="uytamSjO4rgeUbRSfbtYgLvgep4=">AAAB73icdVDLSgMxFM3UV62vqks3wVZwNWQ61XZZFKHLivYB7VAyaaYNzWTGJCOUoT/hxoUibv0dd/6N6UNQ0QMXDufcy733+DFnSiP0YWVWVtfWN7Kbua3tnd29/P5BS0WJJLRJIh7Jjo8V5UzQpmaa004sKQ59Ttv++HLmt++pVCwSt3oSUy/EQ8ECRrA2Uqd400+v6tNiP19ANnJR1XUhskvlUsWtLsjZeRk6NpqjAJZo9PPvvUFEkpAKTThWquugWHsplpoRTqe5XqJojMkYD2nXUIFDqrx0fu8UnhhlAINImhIaztXvEykOlZqEvukMsR6p395M/MvrJjqoeikTcaKpIItFQcKhjuDseThgkhLNJ4ZgIpm5FZIRlphoE1HOhPD1KfyftEq2g2znulSoXSzjyIIjcAxOgQMqoAbqoAGagAAOHsATeLburEfrxXpdtGas5cwh+AHr7RNioY+J</latexit><latexit sha1_base64="uytamSjO4rgeUbRSfbtYgLvgep4=">AAAB73icdVDLSgMxFM3UV62vqks3wVZwNWQ61XZZFKHLivYB7VAyaaYNzWTGJCOUoT/hxoUibv0dd/6N6UNQ0QMXDufcy733+DFnSiP0YWVWVtfWN7Kbua3tnd29/P5BS0WJJLRJIh7Jjo8V5UzQpmaa004sKQ59Ttv++HLmt++pVCwSt3oSUy/EQ8ECRrA2Uqd400+v6tNiP19ANnJR1XUhskvlUsWtLsjZeRk6NpqjAJZo9PPvvUFEkpAKTThWquugWHsplpoRTqe5XqJojMkYD2nXUIFDqrx0fu8UnhhlAINImhIaztXvEykOlZqEvukMsR6p395M/MvrJjqoeikTcaKpIItFQcKhjuDseThgkhLNJ4ZgIpm5FZIRlphoE1HOhPD1KfyftEq2g2znulSoXSzjyIIjcAxOgQMqoAbqoAGagAAOHsATeLburEfrxXpdtGas5cwh+AHr7RNioY+J</latexit><latexit sha1_base64="uytamSjO4rgeUbRSfbtYgLvgep4=">AAAB73icdVDLSgMxFM3UV62vqks3wVZwNWQ61XZZFKHLivYB7VAyaaYNzWTGJCOUoT/hxoUibv0dd/6N6UNQ0QMXDufcy733+DFnSiP0YWVWVtfWN7Kbua3tnd29/P5BS0WJJLRJIh7Jjo8V5UzQpmaa004sKQ59Ttv++HLmt++pVCwSt3oSUy/EQ8ECRrA2Uqd400+v6tNiP19ANnJR1XUhskvlUsWtLsjZeRk6NpqjAJZo9PPvvUFEkpAKTThWquugWHsplpoRTqe5XqJojMkYD2nXUIFDqrx0fu8UnhhlAINImhIaztXvEykOlZqEvukMsR6p395M/MvrJjqoeikTcaKpIItFQcKhjuDseThgkhLNJ4ZgIpm5FZIRlphoE1HOhPD1KfyftEq2g2znulSoXSzjyIIjcAxOgQMqoAbqoAGagAAOHsATeLburEfrxXpdtGas5cwh+AHr7RNioY+J</latexit>



Haiying Cai    13

A Spurious Symmetry

F̃ = F � A
0✏0f (x)e�2A

G̃ = G � (✏00 � 2A0✏0) f (x)e�2A

'̃ = '� �0
0✏

0
f (x)e�2A
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In the presence of stabilization, it is viable to conduct the field redefinition 
to remove          in EOM:✏0f(x)

<latexit sha1_base64="t8VkIXeDpzWvINCpzfs3yv+otoA=">AAAB+XicdVDLSgMxFM34rPU16tJNsBXrZkgqMl0W3bisYB/QlpJJM21oJjMkmWIZ+iduXCji1j9x59+YPgQVPXDhcM693HtPkAiuDUIfzsrq2vrGZm4rv72zu7fvHhw2dJwqyuo0FrFqBUQzwSWrG24EayWKkSgQrBmMrmd+c8yU5rG8M5OEdSMykDzklBgr9Vy32GGJ5iKWZzAs3Z8Xe24BeZc+9lEFIg9dVHDZnxHs44oPsYfmKIAlaj33vdOPaRoxaaggWrcxSkw3I8pwKtg030k1SwgdkQFrWypJxHQ3m18+hadW6cMwVrakgXP1+0RGIq0nUWA7I2KG+rc3E//y2qkJK92MyyQ1TNLFojAV0MRwFgPsc8WoERNLCFXc3grpkChCjQ0rb0P4+hT+TxplDyMP35YL1atlHDlwDE5ACWDggyq4ATVQBxSMwQN4As9O5jw6L87ronXFWc4cgR9w3j4BF96Spg==</latexit><latexit sha1_base64="t8VkIXeDpzWvINCpzfs3yv+otoA=">AAAB+XicdVDLSgMxFM34rPU16tJNsBXrZkgqMl0W3bisYB/QlpJJM21oJjMkmWIZ+iduXCji1j9x59+YPgQVPXDhcM693HtPkAiuDUIfzsrq2vrGZm4rv72zu7fvHhw2dJwqyuo0FrFqBUQzwSWrG24EayWKkSgQrBmMrmd+c8yU5rG8M5OEdSMykDzklBgr9Vy32GGJ5iKWZzAs3Z8Xe24BeZc+9lEFIg9dVHDZnxHs44oPsYfmKIAlaj33vdOPaRoxaaggWrcxSkw3I8pwKtg030k1SwgdkQFrWypJxHQ3m18+hadW6cMwVrakgXP1+0RGIq0nUWA7I2KG+rc3E//y2qkJK92MyyQ1TNLFojAV0MRwFgPsc8WoERNLCFXc3grpkChCjQ0rb0P4+hT+TxplDyMP35YL1atlHDlwDE5ACWDggyq4ATVQBxSMwQN4As9O5jw6L87ronXFWc4cgR9w3j4BF96Spg==</latexit><latexit sha1_base64="t8VkIXeDpzWvINCpzfs3yv+otoA=">AAAB+XicdVDLSgMxFM34rPU16tJNsBXrZkgqMl0W3bisYB/QlpJJM21oJjMkmWIZ+iduXCji1j9x59+YPgQVPXDhcM693HtPkAiuDUIfzsrq2vrGZm4rv72zu7fvHhw2dJwqyuo0FrFqBUQzwSWrG24EayWKkSgQrBmMrmd+c8yU5rG8M5OEdSMykDzklBgr9Vy32GGJ5iKWZzAs3Z8Xe24BeZc+9lEFIg9dVHDZnxHs44oPsYfmKIAlaj33vdOPaRoxaaggWrcxSkw3I8pwKtg030k1SwgdkQFrWypJxHQ3m18+hadW6cMwVrakgXP1+0RGIq0nUWA7I2KG+rc3E//y2qkJK92MyyQ1TNLFojAV0MRwFgPsc8WoERNLCFXc3grpkChCjQ0rb0P4+hT+TxplDyMP35YL1atlHDlwDE5ACWDggyq4ATVQBxSMwQN4As9O5jw6L87ronXFWc4cgR9w3j4BF96Spg==</latexit><latexit sha1_base64="t8VkIXeDpzWvINCpzfs3yv+otoA=">AAAB+XicdVDLSgMxFM34rPU16tJNsBXrZkgqMl0W3bisYB/QlpJJM21oJjMkmWIZ+iduXCji1j9x59+YPgQVPXDhcM693HtPkAiuDUIfzsrq2vrGZm4rv72zu7fvHhw2dJwqyuo0FrFqBUQzwSWrG24EayWKkSgQrBmMrmd+c8yU5rG8M5OEdSMykDzklBgr9Vy32GGJ5iKWZzAs3Z8Xe24BeZc+9lEFIg9dVHDZnxHs44oPsYfmKIAlaj33vdOPaRoxaaggWrcxSkw3I8pwKtg030k1SwgdkQFrWypJxHQ3m18+hadW6cMwVrakgXP1+0RGIq0nUWA7I2KG+rc3E//y2qkJK92MyyQ1TNLFojAV0MRwFgPsc8WoERNLCFXc3grpkChCjQ0rb0P4+hT+TxplDyMP35YL1atlHDlwDE5ACWDggyq4ATVQBxSMwQN4As9O5jw6L87ronXFWc4cgR9w3j4BF96Spg==</latexit>

5d diffeomorphism

HC  arXiv: 2201.04053    

⇣ = ✏f(x)
<latexit sha1_base64="BSMLZrBh4lWk01DRJWHrSFLi8n4=">AAACAHicdVDLSgNBEJyNrxhfqx48eBlMhHgJu1GMOQhBLx4jmAckIcxOepMhs7PLzKwYQy7+ihcPinj1M7z5N05eoKIFDUVVN91dXsSZ0o7zaSUWFpeWV5KrqbX1jc0te3unqsJYUqjQkIey7hEFnAmoaKY51CMJJPA41Lz+5div3YJULBQ3ehBBKyBdwXxGiTZS297LNO9BE3yOmxApxkOB/ezdUaZtp52cUywUT0/wjLhzcozdnDNBGs1QbtsfzU5I4wCEppwo1XCdSLeGRGpGOYxSzVhBRGifdKFhqCABqNZw8sAIHxqlg/1QmhIaT9TvE0MSKDUIPNMZEN1Tv72x+JfXiLV/1hoyEcUaBJ0u8mOOdYjHaeAOk0A1HxhCqGTmVkx7RBKqTWYpE8L8U/w/qeZzrpNzr/Pp0sUsjiTaRwcoi1xUQCV0hcqogigaoUf0jF6sB+vJerXepq0Jazazi37Aev8CEpSVbg==</latexit><latexit sha1_base64="BSMLZrBh4lWk01DRJWHrSFLi8n4=">AAACAHicdVDLSgNBEJyNrxhfqx48eBlMhHgJu1GMOQhBLx4jmAckIcxOepMhs7PLzKwYQy7+ihcPinj1M7z5N05eoKIFDUVVN91dXsSZ0o7zaSUWFpeWV5KrqbX1jc0te3unqsJYUqjQkIey7hEFnAmoaKY51CMJJPA41Lz+5div3YJULBQ3ehBBKyBdwXxGiTZS297LNO9BE3yOmxApxkOB/ezdUaZtp52cUywUT0/wjLhzcozdnDNBGs1QbtsfzU5I4wCEppwo1XCdSLeGRGpGOYxSzVhBRGifdKFhqCABqNZw8sAIHxqlg/1QmhIaT9TvE0MSKDUIPNMZEN1Tv72x+JfXiLV/1hoyEcUaBJ0u8mOOdYjHaeAOk0A1HxhCqGTmVkx7RBKqTWYpE8L8U/w/qeZzrpNzr/Pp0sUsjiTaRwcoi1xUQCV0hcqogigaoUf0jF6sB+vJerXepq0Jazazi37Aev8CEpSVbg==</latexit><latexit sha1_base64="BSMLZrBh4lWk01DRJWHrSFLi8n4=">AAACAHicdVDLSgNBEJyNrxhfqx48eBlMhHgJu1GMOQhBLx4jmAckIcxOepMhs7PLzKwYQy7+ihcPinj1M7z5N05eoKIFDUVVN91dXsSZ0o7zaSUWFpeWV5KrqbX1jc0te3unqsJYUqjQkIey7hEFnAmoaKY51CMJJPA41Lz+5div3YJULBQ3ehBBKyBdwXxGiTZS297LNO9BE3yOmxApxkOB/ezdUaZtp52cUywUT0/wjLhzcozdnDNBGs1QbtsfzU5I4wCEppwo1XCdSLeGRGpGOYxSzVhBRGifdKFhqCABqNZw8sAIHxqlg/1QmhIaT9TvE0MSKDUIPNMZEN1Tv72x+JfXiLV/1hoyEcUaBJ0u8mOOdYjHaeAOk0A1HxhCqGTmVkx7RBKqTWYpE8L8U/w/qeZzrpNzr/Pp0sUsjiTaRwcoi1xUQCV0hcqogigaoUf0jF6sB+vJerXepq0Jazazi37Aev8CEpSVbg==</latexit><latexit sha1_base64="BSMLZrBh4lWk01DRJWHrSFLi8n4=">AAACAHicdVDLSgNBEJyNrxhfqx48eBlMhHgJu1GMOQhBLx4jmAckIcxOepMhs7PLzKwYQy7+ihcPinj1M7z5N05eoKIFDUVVN91dXsSZ0o7zaSUWFpeWV5KrqbX1jc0te3unqsJYUqjQkIey7hEFnAmoaKY51CMJJPA41Lz+5div3YJULBQ3ehBBKyBdwXxGiTZS297LNO9BE3yOmxApxkOB/ezdUaZtp52cUywUT0/wjLhzcozdnDNBGs1QbtsfzU5I4wCEppwo1XCdSLeGRGpGOYxSzVhBRGifdKFhqCABqNZw8sAIHxqlg/1QmhIaT9TvE0MSKDUIPNMZEN1Tv72x+JfXiLV/1hoyEcUaBJ0u8mOOdYjHaeAOk0A1HxhCqGTmVkx7RBKqTWYpE8L8U/w/qeZzrpNzr/Pp0sUsjiTaRwcoi1xUQCV0hcqogigaoUf0jF6sB+vJerXepq0Jazazi37Aev8CEpSVbg==</latexit>

G̃ = 2F̃
<latexit sha1_base64="q4kBt9U6nfFOjZ/DY6qvxyjeG9E=">AAACAnicdVDLSsNAFJ34rPUVdSVuBlvBVUiqWLsQioK6rGAf0IYymUzboZNJmJkIJQQ3/oobF4q49Svc+TdO2xRU9MCFM+fcy9x7vIhRqWz705ibX1hcWs6t5FfX1jc2za3thgxjgUkdhywULQ9JwigndUUVI61IEBR4jDS94cXYb94RIWnIb9UoIm6A+pz2KEZKS11zt9hRlPkkuUrhGSzB7HWZFrtmwbbsSrlycgwz4szIEXQse4ICyFDrmh8dP8RxQLjCDEnZduxIuQkSimJG0nwnliRCeIj6pK0pRwGRbjI5IYUHWvFhLxS6uIIT9ftEggIpR4GnOwOkBvK3Nxb/8tqx6p26CeVRrAjH0496MYMqhOM8oE8FwYqNNEFYUL0rxAMkEFY6tbwOYXYp/J80SpZjW85NqVA9z+LIgT2wDw6BA8qgCq5BDdQBBvfgETyDF+PBeDJejbdp65yRzeyAHzDevwDiOJZ4</latexit><latexit sha1_base64="q4kBt9U6nfFOjZ/DY6qvxyjeG9E=">AAACAnicdVDLSsNAFJ34rPUVdSVuBlvBVUiqWLsQioK6rGAf0IYymUzboZNJmJkIJQQ3/oobF4q49Svc+TdO2xRU9MCFM+fcy9x7vIhRqWz705ibX1hcWs6t5FfX1jc2za3thgxjgUkdhywULQ9JwigndUUVI61IEBR4jDS94cXYb94RIWnIb9UoIm6A+pz2KEZKS11zt9hRlPkkuUrhGSzB7HWZFrtmwbbsSrlycgwz4szIEXQse4ICyFDrmh8dP8RxQLjCDEnZduxIuQkSimJG0nwnliRCeIj6pK0pRwGRbjI5IYUHWvFhLxS6uIIT9ftEggIpR4GnOwOkBvK3Nxb/8tqx6p26CeVRrAjH0496MYMqhOM8oE8FwYqNNEFYUL0rxAMkEFY6tbwOYXYp/J80SpZjW85NqVA9z+LIgT2wDw6BA8qgCq5BDdQBBvfgETyDF+PBeDJejbdp65yRzeyAHzDevwDiOJZ4</latexit><latexit sha1_base64="q4kBt9U6nfFOjZ/DY6qvxyjeG9E=">AAACAnicdVDLSsNAFJ34rPUVdSVuBlvBVUiqWLsQioK6rGAf0IYymUzboZNJmJkIJQQ3/oobF4q49Svc+TdO2xRU9MCFM+fcy9x7vIhRqWz705ibX1hcWs6t5FfX1jc2za3thgxjgUkdhywULQ9JwigndUUVI61IEBR4jDS94cXYb94RIWnIb9UoIm6A+pz2KEZKS11zt9hRlPkkuUrhGSzB7HWZFrtmwbbsSrlycgwz4szIEXQse4ICyFDrmh8dP8RxQLjCDEnZduxIuQkSimJG0nwnliRCeIj6pK0pRwGRbjI5IYUHWvFhLxS6uIIT9ftEggIpR4GnOwOkBvK3Nxb/8tqx6p26CeVRrAjH0496MYMqhOM8oE8FwYqNNEFYUL0rxAMkEFY6tbwOYXYp/J80SpZjW85NqVA9z+LIgT2wDw6BA8qgCq5BDdQBBvfgETyDF+PBeDJejbdp65yRzeyAHzDevwDiOJZ4</latexit><latexit sha1_base64="q4kBt9U6nfFOjZ/DY6qvxyjeG9E=">AAACAnicdVDLSsNAFJ34rPUVdSVuBlvBVUiqWLsQioK6rGAf0IYymUzboZNJmJkIJQQ3/oobF4q49Svc+TdO2xRU9MCFM+fcy9x7vIhRqWz705ibX1hcWs6t5FfX1jc2za3thgxjgUkdhywULQ9JwigndUUVI61IEBR4jDS94cXYb94RIWnIb9UoIm6A+pz2KEZKS11zt9hRlPkkuUrhGSzB7HWZFrtmwbbsSrlycgwz4szIEXQse4ICyFDrmh8dP8RxQLjCDEnZduxIuQkSimJG0nwnliRCeIj6pK0pRwGRbjI5IYUHWvFhLxS6uIIT9ftEggIpR4GnOwOkBvK3Nxb/8tqx6p26CeVRrAjH0496MYMqhOM8oE8FwYqNNEFYUL0rxAMkEFY6tbwOYXYp/J80SpZjW85NqVA9z+LIgT2wDw6BA8qgCq5BDdQBBvfgETyDF+PBeDJejbdp65yRzeyAHzDevwDiOJZ4</latexit>

For               ,                is forced�0
0 6= 0

<latexit sha1_base64="BkI6TBnyQD5wJA6icRib4kVUCXI=">AAAB+XicdVDLSgMxFM3UV62vUZdugq3oashUsXZXdOOygn1AZxgyadqGZjJjkimUoX/ixoUibv0Td/6N6QtU9MCFwzn3cu89YcKZ0gh9WrmV1bX1jfxmYWt7Z3fP3j9oqjiVhDZIzGPZDrGinAna0Exz2k4kxVHIaSsc3kz91ohKxWJxr8cJ9SPcF6zHCNZGCmy75CUDdhog6An6AFEpsIvIQdVK9fICLoi7JOfQddAMRbBAPbA/vG5M0ogKTThWquOiRPsZlpoRTicFL1U0wWSI+7RjqMARVX42u3wCT4zShb1YmhIaztTvExmOlBpHoemMsB6o395U/MvrpLp35WdMJKmmgswX9VIOdQynMcAuk5RoPjYEE8nMrZAMsMREm7AKJoTlp/B/0iw7LnLcu3Kxdr2IIw+OwDE4Ay6ogBq4BXXQAASMwCN4Bi9WZj1Zr9bbvDVnLWYOwQ9Y71+cwpJZ</latexit><latexit sha1_base64="BkI6TBnyQD5wJA6icRib4kVUCXI=">AAAB+XicdVDLSgMxFM3UV62vUZdugq3oashUsXZXdOOygn1AZxgyadqGZjJjkimUoX/ixoUibv0Td/6N6QtU9MCFwzn3cu89YcKZ0gh9WrmV1bX1jfxmYWt7Z3fP3j9oqjiVhDZIzGPZDrGinAna0Exz2k4kxVHIaSsc3kz91ohKxWJxr8cJ9SPcF6zHCNZGCmy75CUDdhog6An6AFEpsIvIQdVK9fICLoi7JOfQddAMRbBAPbA/vG5M0ogKTThWquOiRPsZlpoRTicFL1U0wWSI+7RjqMARVX42u3wCT4zShb1YmhIaztTvExmOlBpHoemMsB6o395U/MvrpLp35WdMJKmmgswX9VIOdQynMcAuk5RoPjYEE8nMrZAMsMREm7AKJoTlp/B/0iw7LnLcu3Kxdr2IIw+OwDE4Ay6ogBq4BXXQAASMwCN4Bi9WZj1Zr9bbvDVnLWYOwQ9Y71+cwpJZ</latexit><latexit sha1_base64="BkI6TBnyQD5wJA6icRib4kVUCXI=">AAAB+XicdVDLSgMxFM3UV62vUZdugq3oashUsXZXdOOygn1AZxgyadqGZjJjkimUoX/ixoUibv0Td/6N6QtU9MCFwzn3cu89YcKZ0gh9WrmV1bX1jfxmYWt7Z3fP3j9oqjiVhDZIzGPZDrGinAna0Exz2k4kxVHIaSsc3kz91ohKxWJxr8cJ9SPcF6zHCNZGCmy75CUDdhog6An6AFEpsIvIQdVK9fICLoi7JOfQddAMRbBAPbA/vG5M0ogKTThWquOiRPsZlpoRTicFL1U0wWSI+7RjqMARVX42u3wCT4zShb1YmhIaztTvExmOlBpHoemMsB6o395U/MvrpLp35WdMJKmmgswX9VIOdQynMcAuk5RoPjYEE8nMrZAMsMREm7AKJoTlp/B/0iw7LnLcu3Kxdr2IIw+OwDE4Ay6ogBq4BXXQAASMwCN4Bi9WZj1Zr9bbvDVnLWYOwQ9Y71+cwpJZ</latexit><latexit sha1_base64="BkI6TBnyQD5wJA6icRib4kVUCXI=">AAAB+XicdVDLSgMxFM3UV62vUZdugq3oashUsXZXdOOygn1AZxgyadqGZjJjkimUoX/ixoUibv0Td/6N6QtU9MCFwzn3cu89YcKZ0gh9WrmV1bX1jfxmYWt7Z3fP3j9oqjiVhDZIzGPZDrGinAna0Exz2k4kxVHIaSsc3kz91ohKxWJxr8cJ9SPcF6zHCNZGCmy75CUDdhog6An6AFEpsIvIQdVK9fICLoi7JOfQddAMRbBAPbA/vG5M0ogKTThWquOiRPsZlpoRTicFL1U0wWSI+7RjqMARVX42u3wCT4zShb1YmhIaztTvExmOlBpHoemMsB6o395U/MvrpLp35WdMJKmmgswX9VIOdQynMcAuk5RoPjYEE8nMrZAMsMREm7AKJoTlp/B/0iw7LnLcu3Kxdr2IIw+OwDE4Ay6ogBq4BXXQAASMwCN4Bi9WZj1Zr9bbvDVnLWYOwQ9Y71+cwpJZ</latexit>

✏0 = 0
<latexit sha1_base64="X9nAaFR5+e2Cu1219frt4ZsbSNs=">AAAB+HicdVDLSgMxFM34rPXRUZdugq3oashUsXYhFN24rGAf0A4lk2ba0ExmSDJCHfolblwo4tZPceffmLZTUNEDFw7n3Mu99/gxZ0oj9GktLa+srq3nNvKbW9s7BXt3r6miRBLaIBGPZNvHinImaEMzzWk7lhSHPqctf3Q99Vv3VCoWiTs9jqkX4oFgASNYG6lnF0pdGivGI3EMLyEq9ewiclC1Uj0/gxlxF+QUug6aoQgy1Hv2R7cfkSSkQhOOleq4KNZeiqVmhNNJvpsoGmMywgPaMVTgkCovnR0+gUdG6cMgkqaEhjP1+0SKQ6XGoW86Q6yH6rc3Ff/yOokOLryUiTjRVJD5oiDhUEdwmgLsM0mJ5mNDMJHM3ArJEEtMtMkqb0JYfAr/J82y4yLHvS0Xa1dZHDlwAA7BCXBBBdTADaiDBiAgAY/gGbxYD9aT9Wq9zVuXrGxmH/yA9f4FH+ySFg==</latexit><latexit sha1_base64="X9nAaFR5+e2Cu1219frt4ZsbSNs=">AAAB+HicdVDLSgMxFM34rPXRUZdugq3oashUsXYhFN24rGAf0A4lk2ba0ExmSDJCHfolblwo4tZPceffmLZTUNEDFw7n3Mu99/gxZ0oj9GktLa+srq3nNvKbW9s7BXt3r6miRBLaIBGPZNvHinImaEMzzWk7lhSHPqctf3Q99Vv3VCoWiTs9jqkX4oFgASNYG6lnF0pdGivGI3EMLyEq9ewiclC1Uj0/gxlxF+QUug6aoQgy1Hv2R7cfkSSkQhOOleq4KNZeiqVmhNNJvpsoGmMywgPaMVTgkCovnR0+gUdG6cMgkqaEhjP1+0SKQ6XGoW86Q6yH6rc3Ff/yOokOLryUiTjRVJD5oiDhUEdwmgLsM0mJ5mNDMJHM3ArJEEtMtMkqb0JYfAr/J82y4yLHvS0Xa1dZHDlwAA7BCXBBBdTADaiDBiAgAY/gGbxYD9aT9Wq9zVuXrGxmH/yA9f4FH+ySFg==</latexit><latexit sha1_base64="X9nAaFR5+e2Cu1219frt4ZsbSNs=">AAAB+HicdVDLSgMxFM34rPXRUZdugq3oashUsXYhFN24rGAf0A4lk2ba0ExmSDJCHfolblwo4tZPceffmLZTUNEDFw7n3Mu99/gxZ0oj9GktLa+srq3nNvKbW9s7BXt3r6miRBLaIBGPZNvHinImaEMzzWk7lhSHPqctf3Q99Vv3VCoWiTs9jqkX4oFgASNYG6lnF0pdGivGI3EMLyEq9ewiclC1Uj0/gxlxF+QUug6aoQgy1Hv2R7cfkSSkQhOOleq4KNZeiqVmhNNJvpsoGmMywgPaMVTgkCovnR0+gUdG6cMgkqaEhjP1+0SKQ6XGoW86Q6yH6rc3Ff/yOokOLryUiTjRVJD5oiDhUEdwmgLsM0mJ5mNDMJHM3ArJEEtMtMkqb0JYfAr/J82y4yLHvS0Xa1dZHDlwAA7BCXBBBdTADaiDBiAgAY/gGbxYD9aT9Wq9zVuXrGxmH/yA9f4FH+ySFg==</latexit><latexit sha1_base64="X9nAaFR5+e2Cu1219frt4ZsbSNs=">AAAB+HicdVDLSgMxFM34rPXRUZdugq3oashUsXYhFN24rGAf0A4lk2ba0ExmSDJCHfolblwo4tZPceffmLZTUNEDFw7n3Mu99/gxZ0oj9GktLa+srq3nNvKbW9s7BXt3r6miRBLaIBGPZNvHinImaEMzzWk7lhSHPqctf3Q99Vv3VCoWiTs9jqkX4oFgASNYG6lnF0pdGivGI3EMLyEq9ewiclC1Uj0/gxlxF+QUug6aoQgy1Hv2R7cfkSSkQhOOleq4KNZeiqVmhNNJvpsoGmMywgPaMVTgkCovnR0+gUdG6cMgkqaEhjP1+0SKQ6XGoW86Q6yH6rc3Ff/yOokOLryUiTjRVJD5oiDhUEdwmgLsM0mJ5mNDMJHM3ArJEEtMtMkqb0JYfAr/J82y4yLHvS0Xa1dZHDlwAA7BCXBBBdTADaiDBiAgAY/gGbxYD9aT9Wq9zVuXrGxmH/yA9f4FH+ySFg==</latexit>

after stabilization.

F̃ 0 �A0G̃� 2

3
�0
0'̃ = 0

<latexit sha1_base64="4kCwOcXbt1prfGmjmYxxlYRaCjo="></latexit><latexit sha1_base64="4kCwOcXbt1prfGmjmYxxlYRaCjo="></latexit><latexit sha1_base64="4kCwOcXbt1prfGmjmYxxlYRaCjo="></latexit><latexit sha1_base64="4kCwOcXbt1prfGmjmYxxlYRaCjo="></latexit>

                      ,  otherwise 4d Poincare symmetry is broken�0
0✏

0 = 0
<latexit sha1_base64="FqmK1qGjixUMyPmBZ0TILugD/zw=">AAACAXicdVDLSgMxFM34rPU16kZwE2ylrkqmirULoejGZQX7gM5QMmmmDc1khiQjlFI3/oobF4q49S/c+Tem7RRU9MCFwzn3cu89fsyZ0gh9WguLS8srq5m17PrG5ta2vbPbUFEiCa2TiEey5WNFORO0rpnmtBVLikOf06Y/uJr4zTsqFYvErR7G1AtxT7CAEayN1LH3827cZ4UOgi6NFeORKMALiGC+Y+dQEVXKlbNTmBJnTk6gU0RT5ECKWsf+cLsRSUIqNOFYqbaDYu2NsNSMcDrOuomiMSYD3KNtQwUOqfJG0w/G8MgoXRhE0pTQcKp+nxjhUKlh6JvOEOu++u1NxL+8dqKDc2/ERJxoKshsUZBwqCM4iQN2maRE86EhmEhmboWkjyUm2oSWNSHMP4X/k0ap6KCic1PKVS/TODLgAByCY+CAMqiCa1ADdUDAPXgEz+DFerCerFfrbda6YKUze+AHrPcvieCVAw==</latexit><latexit sha1_base64="FqmK1qGjixUMyPmBZ0TILugD/zw=">AAACAXicdVDLSgMxFM34rPU16kZwE2ylrkqmirULoejGZQX7gM5QMmmmDc1khiQjlFI3/oobF4q49S/c+Tem7RRU9MCFwzn3cu89fsyZ0gh9WguLS8srq5m17PrG5ta2vbPbUFEiCa2TiEey5WNFORO0rpnmtBVLikOf06Y/uJr4zTsqFYvErR7G1AtxT7CAEayN1LH3827cZ4UOgi6NFeORKMALiGC+Y+dQEVXKlbNTmBJnTk6gU0RT5ECKWsf+cLsRSUIqNOFYqbaDYu2NsNSMcDrOuomiMSYD3KNtQwUOqfJG0w/G8MgoXRhE0pTQcKp+nxjhUKlh6JvOEOu++u1NxL+8dqKDc2/ERJxoKshsUZBwqCM4iQN2maRE86EhmEhmboWkjyUm2oSWNSHMP4X/k0ap6KCic1PKVS/TODLgAByCY+CAMqiCa1ADdUDAPXgEz+DFerCerFfrbda6YKUze+AHrPcvieCVAw==</latexit><latexit sha1_base64="FqmK1qGjixUMyPmBZ0TILugD/zw=">AAACAXicdVDLSgMxFM34rPU16kZwE2ylrkqmirULoejGZQX7gM5QMmmmDc1khiQjlFI3/oobF4q49S/c+Tem7RRU9MCFwzn3cu89fsyZ0gh9WguLS8srq5m17PrG5ta2vbPbUFEiCa2TiEey5WNFORO0rpnmtBVLikOf06Y/uJr4zTsqFYvErR7G1AtxT7CAEayN1LH3827cZ4UOgi6NFeORKMALiGC+Y+dQEVXKlbNTmBJnTk6gU0RT5ECKWsf+cLsRSUIqNOFYqbaDYu2NsNSMcDrOuomiMSYD3KNtQwUOqfJG0w/G8MgoXRhE0pTQcKp+nxjhUKlh6JvOEOu++u1NxL+8dqKDc2/ERJxoKshsUZBwqCM4iQN2maRE86EhmEhmboWkjyUm2oSWNSHMP4X/k0ap6KCic1PKVS/TODLgAByCY+CAMqiCa1ADdUDAPXgEz+DFerCerFfrbda6YKUze+AHrPcvieCVAw==</latexit><latexit sha1_base64="FqmK1qGjixUMyPmBZ0TILugD/zw=">AAACAXicdVDLSgMxFM34rPU16kZwE2ylrkqmirULoejGZQX7gM5QMmmmDc1khiQjlFI3/oobF4q49S/c+Tem7RRU9MCFwzn3cu89fsyZ0gh9WguLS8srq5m17PrG5ta2vbPbUFEiCa2TiEey5WNFORO0rpnmtBVLikOf06Y/uJr4zTsqFYvErR7G1AtxT7CAEayN1LH3827cZ4UOgi6NFeORKMALiGC+Y+dQEVXKlbNTmBJnTk6gU0RT5ECKWsf+cLsRSUIqNOFYqbaDYu2NsNSMcDrOuomiMSYD3KNtQwUOqfJG0w/G8MgoXRhE0pTQcKp+nxjhUKlh6JvOEOu++u1NxL+8dqKDc2/ERJxoKshsUZBwqCM4iQN2maRE86EhmEhmboWkjyUm2oSWNSHMP4X/k0ap6KCic1PKVS/TODLgAByCY+CAMqiCa1ADdUDAPXgEz+DFerCerFfrbda6YKUze+AHrPcvieCVAw==</latexit>

�' = 0
<latexit sha1_base64="LMMZVgSAKIzEPLZosyZkxPuGaF8=">AAAB/HicbVBNS8NAEJ3Ur1q/oj16WWwFTyXpRS9C0YvHCrYVmlA2m227dLMJu5tCCPWvePGgiFd/iDf/jds2B219MPB4b4aZeUHCmdKO822VNja3tnfKu5W9/YPDI/v4pKviVBLaITGP5WOAFeVM0I5mmtPHRFIcBZz2gsnt3O9NqVQsFg86S6gf4ZFgQ0awNtLArta9kHKNkTfFMhkzdO3UB3bNaTgLoHXiFqQGBdoD+8sLY5JGVGjCsVJ910m0n2OpGeF0VvFSRRNMJnhE+4YKHFHl54vjZ+jcKCEaxtKU0Gih/p7IcaRUFgWmM8J6rFa9ufif10/18MrPmUhSTQVZLhqmHOkYzZNAIZOUaJ4Zgolk5lZExlhiok1eFROCu/ryOuk2G67TcO+btdZNEUcZTuEMLsCFS2jBHbShAwQyeIZXeLOerBfr3fpYtpasYqYKf2B9/gD4HZOo</latexit><latexit sha1_base64="LMMZVgSAKIzEPLZosyZkxPuGaF8=">AAAB/HicbVBNS8NAEJ3Ur1q/oj16WWwFTyXpRS9C0YvHCrYVmlA2m227dLMJu5tCCPWvePGgiFd/iDf/jds2B219MPB4b4aZeUHCmdKO822VNja3tnfKu5W9/YPDI/v4pKviVBLaITGP5WOAFeVM0I5mmtPHRFIcBZz2gsnt3O9NqVQsFg86S6gf4ZFgQ0awNtLArta9kHKNkTfFMhkzdO3UB3bNaTgLoHXiFqQGBdoD+8sLY5JGVGjCsVJ910m0n2OpGeF0VvFSRRNMJnhE+4YKHFHl54vjZ+jcKCEaxtKU0Gih/p7IcaRUFgWmM8J6rFa9ufif10/18MrPmUhSTQVZLhqmHOkYzZNAIZOUaJ4Zgolk5lZExlhiok1eFROCu/ryOuk2G67TcO+btdZNEUcZTuEMLsCFS2jBHbShAwQyeIZXeLOerBfr3fpYtpasYqYKf2B9/gD4HZOo</latexit><latexit sha1_base64="LMMZVgSAKIzEPLZosyZkxPuGaF8=">AAAB/HicbVBNS8NAEJ3Ur1q/oj16WWwFTyXpRS9C0YvHCrYVmlA2m227dLMJu5tCCPWvePGgiFd/iDf/jds2B219MPB4b4aZeUHCmdKO822VNja3tnfKu5W9/YPDI/v4pKviVBLaITGP5WOAFeVM0I5mmtPHRFIcBZz2gsnt3O9NqVQsFg86S6gf4ZFgQ0awNtLArta9kHKNkTfFMhkzdO3UB3bNaTgLoHXiFqQGBdoD+8sLY5JGVGjCsVJ910m0n2OpGeF0VvFSRRNMJnhE+4YKHFHl54vjZ+jcKCEaxtKU0Gih/p7IcaRUFgWmM8J6rFa9ufif10/18MrPmUhSTQVZLhqmHOkYzZNAIZOUaJ4Zgolk5lZExlhiok1eFROCu/ryOuk2G67TcO+btdZNEUcZTuEMLsCFS2jBHbShAwQyeIZXeLOerBfr3fpYtpasYqYKf2B9/gD4HZOo</latexit><latexit sha1_base64="LMMZVgSAKIzEPLZosyZkxPuGaF8=">AAAB/HicbVBNS8NAEJ3Ur1q/oj16WWwFTyXpRS9C0YvHCrYVmlA2m227dLMJu5tCCPWvePGgiFd/iDf/jds2B219MPB4b4aZeUHCmdKO822VNja3tnfKu5W9/YPDI/v4pKviVBLaITGP5WOAFeVM0I5mmtPHRFIcBZz2gsnt3O9NqVQsFg86S6gf4ZFgQ0awNtLArta9kHKNkTfFMhkzdO3UB3bNaTgLoHXiFqQGBdoD+8sLY5JGVGjCsVJ910m0n2OpGeF0VvFSRRNMJnhE+4YKHFHl54vjZ+jcKCEaxtKU0Gih/p7IcaRUFgWmM8J6rFa9ufif10/18MrPmUhSTQVZLhqmHOkYzZNAIZOUaJ4Zgolk5lZExlhiok1eFROCu/ryOuk2G67TcO+btdZNEUcZTuEMLsCFS2jBHbShAwQyeIZXeLOerBfr3fpYtpasYqYKf2B9/gD4HZOo</latexit>



Haiying Cai    14

A Spurious Symmetry

• For            ,  relaxing the BC to be                  (                       ) :�0
0 = 0

<latexit sha1_base64="JHfp+HRJubZ8ON3qP3Jyb8ayDJA=">AAAB83icdVDLSgMxFM3UV62vqks3wVZ0NWSqWLsQim5cVrAP6Awlk2ba0EwmJBmhlP6GGxeKuPVn3Pk3pu0IKnrgwuGce7n3nlBypg1CH05uaXlldS2/XtjY3NreKe7utXSSKkKbJOGJ6oRYU84EbRpmOO1IRXEcctoOR9czv31PlWaJuDNjSYMYDwSLGMHGSn7Zl0N23EPwEpV7xRJyUa1aOz+DGfG+yCn0XDRHCWRo9Irvfj8haUyFIRxr3fWQNMEEK8MIp9OCn2oqMRnhAe1aKnBMdTCZ3zyFR1bpwyhRtoSBc/X7xATHWo/j0HbG2Az1b28m/uV1UxNdBBMmZGqoIItFUcqhSeAsANhnihLDx5Zgopi9FZIhVpgYG1PBhvD1KfyftCquh1zvtlKqX2Vx5MEBOAQnwANVUAc3oAGagAAJHsATeHZS59F5cV4XrTknm9kHP+C8fQI06pB9</latexit><latexit sha1_base64="JHfp+HRJubZ8ON3qP3Jyb8ayDJA=">AAAB83icdVDLSgMxFM3UV62vqks3wVZ0NWSqWLsQim5cVrAP6Awlk2ba0EwmJBmhlP6GGxeKuPVn3Pk3pu0IKnrgwuGce7n3nlBypg1CH05uaXlldS2/XtjY3NreKe7utXSSKkKbJOGJ6oRYU84EbRpmOO1IRXEcctoOR9czv31PlWaJuDNjSYMYDwSLGMHGSn7Zl0N23EPwEpV7xRJyUa1aOz+DGfG+yCn0XDRHCWRo9Irvfj8haUyFIRxr3fWQNMEEK8MIp9OCn2oqMRnhAe1aKnBMdTCZ3zyFR1bpwyhRtoSBc/X7xATHWo/j0HbG2Az1b28m/uV1UxNdBBMmZGqoIItFUcqhSeAsANhnihLDx5Zgopi9FZIhVpgYG1PBhvD1KfyftCquh1zvtlKqX2Vx5MEBOAQnwANVUAc3oAGagAAJHsATeHZS59F5cV4XrTknm9kHP+C8fQI06pB9</latexit><latexit sha1_base64="JHfp+HRJubZ8ON3qP3Jyb8ayDJA=">AAAB83icdVDLSgMxFM3UV62vqks3wVZ0NWSqWLsQim5cVrAP6Awlk2ba0EwmJBmhlP6GGxeKuPVn3Pk3pu0IKnrgwuGce7n3nlBypg1CH05uaXlldS2/XtjY3NreKe7utXSSKkKbJOGJ6oRYU84EbRpmOO1IRXEcctoOR9czv31PlWaJuDNjSYMYDwSLGMHGSn7Zl0N23EPwEpV7xRJyUa1aOz+DGfG+yCn0XDRHCWRo9Irvfj8haUyFIRxr3fWQNMEEK8MIp9OCn2oqMRnhAe1aKnBMdTCZ3zyFR1bpwyhRtoSBc/X7xATHWo/j0HbG2Az1b28m/uV1UxNdBBMmZGqoIItFUcqhSeAsANhnihLDx5Zgopi9FZIhVpgYG1PBhvD1KfyftCquh1zvtlKqX2Vx5MEBOAQnwANVUAc3oAGagAAJHsATeHZS59F5cV4XrTknm9kHP+C8fQI06pB9</latexit><latexit sha1_base64="JHfp+HRJubZ8ON3qP3Jyb8ayDJA=">AAAB83icdVDLSgMxFM3UV62vqks3wVZ0NWSqWLsQim5cVrAP6Awlk2ba0EwmJBmhlP6GGxeKuPVn3Pk3pu0IKnrgwuGce7n3nlBypg1CH05uaXlldS2/XtjY3NreKe7utXSSKkKbJOGJ6oRYU84EbRpmOO1IRXEcctoOR9czv31PlWaJuDNjSYMYDwSLGMHGSn7Zl0N23EPwEpV7xRJyUa1aOz+DGfG+yCn0XDRHCWRo9Irvfj8haUyFIRxr3fWQNMEEK8MIp9OCn2oqMRnhAe1aKnBMdTCZ3zyFR1bpwyhRtoSBc/X7xATHWo/j0HbG2Az1b28m/uV1UxNdBBMmZGqoIItFUcqhSeAsANhnihLDx5Zgopi9FZIhVpgYG1PBhvD1KfyftCquh1zvtlKqX2Vx5MEBOAQnwANVUAc3oAGagAAJHsATeHZS59F5cV4XrTknm9kHP+C8fQI06pB9</latexit>

✏0(r) 6= 0
<latexit sha1_base64="yv5sG0ETAuE6qoz//j54uOR0puw=">AAAB/nicdVDLSgNBEJyNrxhfUfHkZTAR4yXsRjHmFvTiMYJ5QHYJs5NOHDI7u87MCmEJ+CtePCji1e/w5t84eYGKFjQUVd10d/kRZ0rb9qeVWlhcWl5Jr2bW1jc2t7LbOw0VxpJCnYY8lC2fKOBMQF0zzaEVSSCBz6HpDy7HfvMepGKhuNHDCLyA9AXrMUq0kTrZvbwLkWI8FEcFeYxdAXfYzneyObtoV8qVs1M8I86cnGCnaE+QQzPUOtkPtxvSOAChKSdKtR070l5CpGaUwyjjxgoiQgekD21DBQlAecnk/BE+NEoX90JpSmg8Ub9PJCRQahj4pjMg+lb99sbiX1471r1zL2EiijUIOl3UiznWIR5ngbtMAtV8aAihkplbMb0lklBtEsuYEOaf4v9Jo1R07KJzXcpVL2ZxpNE+OkAF5KAyqqIrVEN1RFGCHtEzerEerCfr1Xqbtqas2cwu+gHr/QtkFpR4</latexit><latexit sha1_base64="yv5sG0ETAuE6qoz//j54uOR0puw=">AAAB/nicdVDLSgNBEJyNrxhfUfHkZTAR4yXsRjHmFvTiMYJ5QHYJs5NOHDI7u87MCmEJ+CtePCji1e/w5t84eYGKFjQUVd10d/kRZ0rb9qeVWlhcWl5Jr2bW1jc2t7LbOw0VxpJCnYY8lC2fKOBMQF0zzaEVSSCBz6HpDy7HfvMepGKhuNHDCLyA9AXrMUq0kTrZvbwLkWI8FEcFeYxdAXfYzneyObtoV8qVs1M8I86cnGCnaE+QQzPUOtkPtxvSOAChKSdKtR070l5CpGaUwyjjxgoiQgekD21DBQlAecnk/BE+NEoX90JpSmg8Ub9PJCRQahj4pjMg+lb99sbiX1471r1zL2EiijUIOl3UiznWIR5ngbtMAtV8aAihkplbMb0lklBtEsuYEOaf4v9Jo1R07KJzXcpVL2ZxpNE+OkAF5KAyqqIrVEN1RFGCHtEzerEerCfr1Xqbtqas2cwu+gHr/QtkFpR4</latexit><latexit sha1_base64="yv5sG0ETAuE6qoz//j54uOR0puw=">AAAB/nicdVDLSgNBEJyNrxhfUfHkZTAR4yXsRjHmFvTiMYJ5QHYJs5NOHDI7u87MCmEJ+CtePCji1e/w5t84eYGKFjQUVd10d/kRZ0rb9qeVWlhcWl5Jr2bW1jc2t7LbOw0VxpJCnYY8lC2fKOBMQF0zzaEVSSCBz6HpDy7HfvMepGKhuNHDCLyA9AXrMUq0kTrZvbwLkWI8FEcFeYxdAXfYzneyObtoV8qVs1M8I86cnGCnaE+QQzPUOtkPtxvSOAChKSdKtR070l5CpGaUwyjjxgoiQgekD21DBQlAecnk/BE+NEoX90JpSmg8Ub9PJCRQahj4pjMg+lb99sbiX1471r1zL2EiijUIOl3UiznWIR5ngbtMAtV8aAihkplbMb0lklBtEsuYEOaf4v9Jo1R07KJzXcpVL2ZxpNE+OkAF5KAyqqIrVEN1RFGCHtEzerEerCfr1Xqbtqas2cwu+gHr/QtkFpR4</latexit><latexit sha1_base64="yv5sG0ETAuE6qoz//j54uOR0puw=">AAAB/nicdVDLSgNBEJyNrxhfUfHkZTAR4yXsRjHmFvTiMYJ5QHYJs5NOHDI7u87MCmEJ+CtePCji1e/w5t84eYGKFjQUVd10d/kRZ0rb9qeVWlhcWl5Jr2bW1jc2t7LbOw0VxpJCnYY8lC2fKOBMQF0zzaEVSSCBz6HpDy7HfvMepGKhuNHDCLyA9AXrMUq0kTrZvbwLkWI8FEcFeYxdAXfYzneyObtoV8qVs1M8I86cnGCnaE+QQzPUOtkPtxvSOAChKSdKtR070l5CpGaUwyjjxgoiQgekD21DBQlAecnk/BE+NEoX90JpSmg8Ub9PJCRQahj4pjMg+lb99sbiX1471r1zL2EiijUIOl3UiznWIR5ngbtMAtV8aAihkplbMb0lklBtEsuYEOaf4v9Jo1R07KJzXcpVL2ZxpNE+OkAF5KAyqqIrVEN1RFGCHtEzerEerCfr1Xqbtqas2cwu+gHr/QtkFpR4</latexit>

✏0|y={0,L} = 0
<latexit sha1_base64="+qcdic05K3HPMYbQoEkukcHrNck=">AAACBnicdVDLSgMxFM3UV62vUZciBFvRhZRMFWsXhaIbFy4q2Ad0SsmkaRuayQxJRihjV278FTcuFHHrN7jzb0xfoKIHLhzOuZd77/FCzpRG6NNKzM0vLC4ll1Mrq2vrG/bmVlUFkSS0QgIeyLqHFeVM0IpmmtN6KCn2PU5rXv9i5NduqVQsEDd6ENKmj7uCdRjB2kgtezfj0lAxHoiDu1Y8gEXoxugIXrnDYRFlWnYaZVEhXzg9gVPizMgxdLJojDSYotyyP9x2QCKfCk04VqrhoFA3Yyw1I5wOU26kaIhJH3dpw1CBfaqa8fiNIdw3Sht2AmlKaDhWv0/E2Fdq4Hum08e6p357I/EvrxHpzlkzZiKMNBVksqgTcagDOMoEtpmkRPOBIZhIZm6FpIclJtoklzIhzD6F/5NqLuugrHOdS5fOp3EkwQ7YA4fAAXlQApegDCqAgHvwCJ7Bi/VgPVmv1tukNWFNZ7bBD1jvXygXl6M=</latexit><latexit sha1_base64="+qcdic05K3HPMYbQoEkukcHrNck=">AAACBnicdVDLSgMxFM3UV62vUZciBFvRhZRMFWsXhaIbFy4q2Ad0SsmkaRuayQxJRihjV278FTcuFHHrN7jzb0xfoKIHLhzOuZd77/FCzpRG6NNKzM0vLC4ll1Mrq2vrG/bmVlUFkSS0QgIeyLqHFeVM0IpmmtN6KCn2PU5rXv9i5NduqVQsEDd6ENKmj7uCdRjB2kgtezfj0lAxHoiDu1Y8gEXoxugIXrnDYRFlWnYaZVEhXzg9gVPizMgxdLJojDSYotyyP9x2QCKfCk04VqrhoFA3Yyw1I5wOU26kaIhJH3dpw1CBfaqa8fiNIdw3Sht2AmlKaDhWv0/E2Fdq4Hum08e6p357I/EvrxHpzlkzZiKMNBVksqgTcagDOMoEtpmkRPOBIZhIZm6FpIclJtoklzIhzD6F/5NqLuugrHOdS5fOp3EkwQ7YA4fAAXlQApegDCqAgHvwCJ7Bi/VgPVmv1tukNWFNZ7bBD1jvXygXl6M=</latexit><latexit sha1_base64="+qcdic05K3HPMYbQoEkukcHrNck=">AAACBnicdVDLSgMxFM3UV62vUZciBFvRhZRMFWsXhaIbFy4q2Ad0SsmkaRuayQxJRihjV278FTcuFHHrN7jzb0xfoKIHLhzOuZd77/FCzpRG6NNKzM0vLC4ll1Mrq2vrG/bmVlUFkSS0QgIeyLqHFeVM0IpmmtN6KCn2PU5rXv9i5NduqVQsEDd6ENKmj7uCdRjB2kgtezfj0lAxHoiDu1Y8gEXoxugIXrnDYRFlWnYaZVEhXzg9gVPizMgxdLJojDSYotyyP9x2QCKfCk04VqrhoFA3Yyw1I5wOU26kaIhJH3dpw1CBfaqa8fiNIdw3Sht2AmlKaDhWv0/E2Fdq4Hum08e6p357I/EvrxHpzlkzZiKMNBVksqgTcagDOMoEtpmkRPOBIZhIZm6FpIclJtoklzIhzD6F/5NqLuugrHOdS5fOp3EkwQ7YA4fAAXlQApegDCqAgHvwCJ7Bi/VgPVmv1tukNWFNZ7bBD1jvXygXl6M=</latexit><latexit sha1_base64="+qcdic05K3HPMYbQoEkukcHrNck=">AAACBnicdVDLSgMxFM3UV62vUZciBFvRhZRMFWsXhaIbFy4q2Ad0SsmkaRuayQxJRihjV278FTcuFHHrN7jzb0xfoKIHLhzOuZd77/FCzpRG6NNKzM0vLC4ll1Mrq2vrG/bmVlUFkSS0QgIeyLqHFeVM0IpmmtN6KCn2PU5rXv9i5NduqVQsEDd6ENKmj7uCdRjB2kgtezfj0lAxHoiDu1Y8gEXoxugIXrnDYRFlWnYaZVEhXzg9gVPizMgxdLJojDSYotyyP9x2QCKfCk04VqrhoFA3Yyw1I5wOU26kaIhJH3dpw1CBfaqa8fiNIdw3Sht2AmlKaDhWv0/E2Fdq4Hum08e6p357I/EvrxHpzlkzZiKMNBVksqgTcagDOMoEtpmkRPOBIZhIZm6FpIclJtoklzIhzD6F/5NqLuugrHOdS5fOp3EkwQ7YA4fAAXlQApegDCqAgHvwCJ7Bi/VgPVmv1tukNWFNZ7bBD1jvXygXl6M=</latexit>

                   and                          ,  this is a nonzero surface term.

• If                                 (forbidden choice),  the radion kinetic term 
will depend on the bulk value of         due to breaking of Poincare 
symmetry. 

�0
0 6= 0 and ✏0 6= 0

<latexit sha1_base64="7t5mFP+4lj6yn49tu0Bver5YlD4=">AAACE3icbVA9SwNBEN2LXzF+nVraLCYSsQh3abQM2lhGMB+QC2Fvby5Zsrd37u4JIeQ/2PhXbCwUsbWx89+4SQ7UxAcDj/dmmJnnJ5wp7ThfVm5ldW19I79Z2Nre2d2z9w+aKk4lhQaNeSzbPlHAmYCGZppDO5FAIp9Dyx9eTf3WPUjFYnGrRwl0I9IXLGSUaCP17LOSlwxYuedgT8AddnAJExHgkgeJYjwW5R+9ZxedijMDXiZuRoooQ71nf3pBTNMIhKacKNVxnUR3x0RqRjlMCl6qICF0SPrQMVSQCFR3PPtpgk+MEuAwlqaExjP198SYREqNIt90RkQP1KI3Ff/zOqkOL7pjJpJUg6DzRWHKsY7xNCAcMAlU85EhhEpmbsV0QCSh2sRYMCG4iy8vk2a14joV96ZarF1mceTRETpGp8hF56iGrlEdNRBFD+gJvaBX69F6tt6s93lrzspmDtEfWB/fS7CaoA==</latexit><latexit sha1_base64="7t5mFP+4lj6yn49tu0Bver5YlD4=">AAACE3icbVA9SwNBEN2LXzF+nVraLCYSsQh3abQM2lhGMB+QC2Fvby5Zsrd37u4JIeQ/2PhXbCwUsbWx89+4SQ7UxAcDj/dmmJnnJ5wp7ThfVm5ldW19I79Z2Nre2d2z9w+aKk4lhQaNeSzbPlHAmYCGZppDO5FAIp9Dyx9eTf3WPUjFYnGrRwl0I9IXLGSUaCP17LOSlwxYuedgT8AddnAJExHgkgeJYjwW5R+9ZxedijMDXiZuRoooQ71nf3pBTNMIhKacKNVxnUR3x0RqRjlMCl6qICF0SPrQMVSQCFR3PPtpgk+MEuAwlqaExjP198SYREqNIt90RkQP1KI3Ff/zOqkOL7pjJpJUg6DzRWHKsY7xNCAcMAlU85EhhEpmbsV0QCSh2sRYMCG4iy8vk2a14joV96ZarF1mceTRETpGp8hF56iGrlEdNRBFD+gJvaBX69F6tt6s93lrzspmDtEfWB/fS7CaoA==</latexit><latexit sha1_base64="7t5mFP+4lj6yn49tu0Bver5YlD4=">AAACE3icbVA9SwNBEN2LXzF+nVraLCYSsQh3abQM2lhGMB+QC2Fvby5Zsrd37u4JIeQ/2PhXbCwUsbWx89+4SQ7UxAcDj/dmmJnnJ5wp7ThfVm5ldW19I79Z2Nre2d2z9w+aKk4lhQaNeSzbPlHAmYCGZppDO5FAIp9Dyx9eTf3WPUjFYnGrRwl0I9IXLGSUaCP17LOSlwxYuedgT8AddnAJExHgkgeJYjwW5R+9ZxedijMDXiZuRoooQ71nf3pBTNMIhKacKNVxnUR3x0RqRjlMCl6qICF0SPrQMVSQCFR3PPtpgk+MEuAwlqaExjP198SYREqNIt90RkQP1KI3Ff/zOqkOL7pjJpJUg6DzRWHKsY7xNCAcMAlU85EhhEpmbsV0QCSh2sRYMCG4iy8vk2a14joV96ZarF1mceTRETpGp8hF56iGrlEdNRBFD+gJvaBX69F6tt6s93lrzspmDtEfWB/fS7CaoA==</latexit><latexit sha1_base64="7t5mFP+4lj6yn49tu0Bver5YlD4=">AAACE3icbVA9SwNBEN2LXzF+nVraLCYSsQh3abQM2lhGMB+QC2Fvby5Zsrd37u4JIeQ/2PhXbCwUsbWx89+4SQ7UxAcDj/dmmJnnJ5wp7ThfVm5ldW19I79Z2Nre2d2z9w+aKk4lhQaNeSzbPlHAmYCGZppDO5FAIp9Dyx9eTf3WPUjFYnGrRwl0I9IXLGSUaCP17LOSlwxYuedgT8AddnAJExHgkgeJYjwW5R+9ZxedijMDXiZuRoooQ71nf3pBTNMIhKacKNVxnUR3x0RqRjlMCl6qICF0SPrQMVSQCFR3PPtpgk+MEuAwlqaExjP198SYREqNIt90RkQP1KI3Ff/zOqkOL7pjJpJUg6DzRWHKsY7xNCAcMAlU85EhhEpmbsV0QCSh2sRYMCG4iy8vk2a14joV96ZarF1mceTRETpGp8hF56iGrlEdNRBFD+gJvaBX69F6tt6s93lrzspmDtEfWB/fS7CaoA==</latexit>

✏(y)
<latexit sha1_base64="ub7OM1IodR8oi/5G3JV9N33vxLY=">AAAB9XicbVA9T8MwEL3wWcpXgZHFokUqS5V0gbGChbFI9ENqQ+W4TmvVsSPbAUVR/wcLAwix8l/Y+De4bQZoedJJT+/d6e5eEHOmjet+O2vrG5tb24Wd4u7e/sFh6ei4rWWiCG0RyaXqBlhTzgRtGWY47caK4ijgtBNMbmZ+55EqzaS4N2lM/QiPBAsZwcZKD5U+jTXjUlTTiwoalMpuzZ0DrRIvJ2XI0RyUvvpDSZKICkM41rrnubHxM6wMI5xOi/1E0xiTCR7RnqUCR1T72fzqKTq3yhCFUtkSBs3V3xMZjrROo8B2RtiM9bI3E//zeokJr/yMiTgxVJDFojDhyEg0iwANmaLE8NQSTBSztyIyxgoTY4Mq2hC85ZdXSbte89yad1cvN67zOApwCmdQBQ8uoQG30IQWEFDwDK/w5jw5L86787FoXXPymRP4A+fzBw7zkYw=</latexit><latexit sha1_base64="ub7OM1IodR8oi/5G3JV9N33vxLY=">AAAB9XicbVA9T8MwEL3wWcpXgZHFokUqS5V0gbGChbFI9ENqQ+W4TmvVsSPbAUVR/wcLAwix8l/Y+De4bQZoedJJT+/d6e5eEHOmjet+O2vrG5tb24Wd4u7e/sFh6ei4rWWiCG0RyaXqBlhTzgRtGWY47caK4ijgtBNMbmZ+55EqzaS4N2lM/QiPBAsZwcZKD5U+jTXjUlTTiwoalMpuzZ0DrRIvJ2XI0RyUvvpDSZKICkM41rrnubHxM6wMI5xOi/1E0xiTCR7RnqUCR1T72fzqKTq3yhCFUtkSBs3V3xMZjrROo8B2RtiM9bI3E//zeokJr/yMiTgxVJDFojDhyEg0iwANmaLE8NQSTBSztyIyxgoTY4Mq2hC85ZdXSbte89yad1cvN67zOApwCmdQBQ8uoQG30IQWEFDwDK/w5jw5L86787FoXXPymRP4A+fzBw7zkYw=</latexit><latexit sha1_base64="ub7OM1IodR8oi/5G3JV9N33vxLY=">AAAB9XicbVA9T8MwEL3wWcpXgZHFokUqS5V0gbGChbFI9ENqQ+W4TmvVsSPbAUVR/wcLAwix8l/Y+De4bQZoedJJT+/d6e5eEHOmjet+O2vrG5tb24Wd4u7e/sFh6ei4rWWiCG0RyaXqBlhTzgRtGWY47caK4ijgtBNMbmZ+55EqzaS4N2lM/QiPBAsZwcZKD5U+jTXjUlTTiwoalMpuzZ0DrRIvJ2XI0RyUvvpDSZKICkM41rrnubHxM6wMI5xOi/1E0xiTCR7RnqUCR1T72fzqKTq3yhCFUtkSBs3V3xMZjrROo8B2RtiM9bI3E//zeokJr/yMiTgxVJDFojDhyEg0iwANmaLE8NQSTBSztyIyxgoTY4Mq2hC85ZdXSbte89yad1cvN67zOApwCmdQBQ8uoQG30IQWEFDwDK/w5jw5L86787FoXXPymRP4A+fzBw7zkYw=</latexit><latexit sha1_base64="ub7OM1IodR8oi/5G3JV9N33vxLY=">AAAB9XicbVA9T8MwEL3wWcpXgZHFokUqS5V0gbGChbFI9ENqQ+W4TmvVsSPbAUVR/wcLAwix8l/Y+De4bQZoedJJT+/d6e5eEHOmjet+O2vrG5tb24Wd4u7e/sFh6ei4rWWiCG0RyaXqBlhTzgRtGWY47caK4ijgtBNMbmZ+55EqzaS4N2lM/QiPBAsZwcZKD5U+jTXjUlTTiwoalMpuzZ0DrRIvJ2XI0RyUvvpDSZKICkM41rrnubHxM6wMI5xOi/1E0xiTCR7RnqUCR1T72fzqKTq3yhCFUtkSBs3V3xMZjrROo8B2RtiM9bI3E//zeokJr/yMiTgxVJDFojDhyEg0iwANmaLE8NQSTBSztyIyxgoTY4Mq2hC85ZdXSbte89yad1cvN67zOApwCmdQBQ8uoQG30IQWEFDwDK/w5jw5L86787FoXXPymRP4A+fzBw7zkYw=</latexit>

• For              and              (               ),  only   -symmetry is broken, 
but 4d diffeomorphism (required by graviton) is conserved.

�0
0 6= 0

<latexit sha1_base64="BkI6TBnyQD5wJA6icRib4kVUCXI=">AAAB+XicdVDLSgMxFM3UV62vUZdugq3oashUsXZXdOOygn1AZxgyadqGZjJjkimUoX/ixoUibv0Td/6N6QtU9MCFwzn3cu89YcKZ0gh9WrmV1bX1jfxmYWt7Z3fP3j9oqjiVhDZIzGPZDrGinAna0Exz2k4kxVHIaSsc3kz91ohKxWJxr8cJ9SPcF6zHCNZGCmy75CUDdhog6An6AFEpsIvIQdVK9fICLoi7JOfQddAMRbBAPbA/vG5M0ogKTThWquOiRPsZlpoRTicFL1U0wWSI+7RjqMARVX42u3wCT4zShb1YmhIaztTvExmOlBpHoemMsB6o395U/MvrpLp35WdMJKmmgswX9VIOdQynMcAuk5RoPjYEE8nMrZAMsMREm7AKJoTlp/B/0iw7LnLcu3Kxdr2IIw+OwDE4Ay6ogBq4BXXQAASMwCN4Bi9WZj1Zr9bbvDVnLWYOwQ9Y71+cwpJZ</latexit><latexit sha1_base64="BkI6TBnyQD5wJA6icRib4kVUCXI=">AAAB+XicdVDLSgMxFM3UV62vUZdugq3oashUsXZXdOOygn1AZxgyadqGZjJjkimUoX/ixoUibv0Td/6N6QtU9MCFwzn3cu89YcKZ0gh9WrmV1bX1jfxmYWt7Z3fP3j9oqjiVhDZIzGPZDrGinAna0Exz2k4kxVHIaSsc3kz91ohKxWJxr8cJ9SPcF6zHCNZGCmy75CUDdhog6An6AFEpsIvIQdVK9fICLoi7JOfQddAMRbBAPbA/vG5M0ogKTThWquOiRPsZlpoRTicFL1U0wWSI+7RjqMARVX42u3wCT4zShb1YmhIaztTvExmOlBpHoemMsB6o395U/MvrpLp35WdMJKmmgswX9VIOdQynMcAuk5RoPjYEE8nMrZAMsMREm7AKJoTlp/B/0iw7LnLcu3Kxdr2IIw+OwDE4Ay6ogBq4BXXQAASMwCN4Bi9WZj1Zr9bbvDVnLWYOwQ9Y71+cwpJZ</latexit><latexit sha1_base64="BkI6TBnyQD5wJA6icRib4kVUCXI=">AAAB+XicdVDLSgMxFM3UV62vUZdugq3oashUsXZXdOOygn1AZxgyadqGZjJjkimUoX/ixoUibv0Td/6N6QtU9MCFwzn3cu89YcKZ0gh9WrmV1bX1jfxmYWt7Z3fP3j9oqjiVhDZIzGPZDrGinAna0Exz2k4kxVHIaSsc3kz91ohKxWJxr8cJ9SPcF6zHCNZGCmy75CUDdhog6An6AFEpsIvIQdVK9fICLoi7JOfQddAMRbBAPbA/vG5M0ogKTThWquOiRPsZlpoRTicFL1U0wWSI+7RjqMARVX42u3wCT4zShb1YmhIaztTvExmOlBpHoemMsB6o395U/MvrpLp35WdMJKmmgswX9VIOdQynMcAuk5RoPjYEE8nMrZAMsMREm7AKJoTlp/B/0iw7LnLcu3Kxdr2IIw+OwDE4Ay6ogBq4BXXQAASMwCN4Bi9WZj1Zr9bbvDVnLWYOwQ9Y71+cwpJZ</latexit><latexit sha1_base64="BkI6TBnyQD5wJA6icRib4kVUCXI=">AAAB+XicdVDLSgMxFM3UV62vUZdugq3oashUsXZXdOOygn1AZxgyadqGZjJjkimUoX/ixoUibv0Td/6N6QtU9MCFwzn3cu89YcKZ0gh9WrmV1bX1jfxmYWt7Z3fP3j9oqjiVhDZIzGPZDrGinAna0Exz2k4kxVHIaSsc3kz91ohKxWJxr8cJ9SPcF6zHCNZGCmy75CUDdhog6An6AFEpsIvIQdVK9fICLoi7JOfQddAMRbBAPbA/vG5M0ogKTThWquOiRPsZlpoRTicFL1U0wWSI+7RjqMARVX42u3wCT4zShb1YmhIaztTvExmOlBpHoemMsB6o395U/MvrpLp35WdMJKmmgswX9VIOdQynMcAuk5RoPjYEE8nMrZAMsMREm7AKJoTlp/B/0iw7LnLcu3Kxdr2IIw+OwDE4Ay6ogBq4BXXQAASMwCN4Bi9WZj1Zr9bbvDVnLWYOwQ9Y71+cwpJZ</latexit>

✏0 = 0
<latexit sha1_base64="X9nAaFR5+e2Cu1219frt4ZsbSNs=">AAAB+HicdVDLSgMxFM34rPXRUZdugq3oashUsXYhFN24rGAf0A4lk2ba0ExmSDJCHfolblwo4tZPceffmLZTUNEDFw7n3Mu99/gxZ0oj9GktLa+srq3nNvKbW9s7BXt3r6miRBLaIBGPZNvHinImaEMzzWk7lhSHPqctf3Q99Vv3VCoWiTs9jqkX4oFgASNYG6lnF0pdGivGI3EMLyEq9ewiclC1Uj0/gxlxF+QUug6aoQgy1Hv2R7cfkSSkQhOOleq4KNZeiqVmhNNJvpsoGmMywgPaMVTgkCovnR0+gUdG6cMgkqaEhjP1+0SKQ6XGoW86Q6yH6rc3Ff/yOokOLryUiTjRVJD5oiDhUEdwmgLsM0mJ5mNDMJHM3ArJEEtMtMkqb0JYfAr/J82y4yLHvS0Xa1dZHDlwAA7BCXBBBdTADaiDBiAgAY/gGbxYD9aT9Wq9zVuXrGxmH/yA9f4FH+ySFg==</latexit><latexit sha1_base64="X9nAaFR5+e2Cu1219frt4ZsbSNs=">AAAB+HicdVDLSgMxFM34rPXRUZdugq3oashUsXYhFN24rGAf0A4lk2ba0ExmSDJCHfolblwo4tZPceffmLZTUNEDFw7n3Mu99/gxZ0oj9GktLa+srq3nNvKbW9s7BXt3r6miRBLaIBGPZNvHinImaEMzzWk7lhSHPqctf3Q99Vv3VCoWiTs9jqkX4oFgASNYG6lnF0pdGivGI3EMLyEq9ewiclC1Uj0/gxlxF+QUug6aoQgy1Hv2R7cfkSSkQhOOleq4KNZeiqVmhNNJvpsoGmMywgPaMVTgkCovnR0+gUdG6cMgkqaEhjP1+0SKQ6XGoW86Q6yH6rc3Ff/yOokOLryUiTjRVJD5oiDhUEdwmgLsM0mJ5mNDMJHM3ArJEEtMtMkqb0JYfAr/J82y4yLHvS0Xa1dZHDlwAA7BCXBBBdTADaiDBiAgAY/gGbxYD9aT9Wq9zVuXrGxmH/yA9f4FH+ySFg==</latexit><latexit sha1_base64="X9nAaFR5+e2Cu1219frt4ZsbSNs=">AAAB+HicdVDLSgMxFM34rPXRUZdugq3oashUsXYhFN24rGAf0A4lk2ba0ExmSDJCHfolblwo4tZPceffmLZTUNEDFw7n3Mu99/gxZ0oj9GktLa+srq3nNvKbW9s7BXt3r6miRBLaIBGPZNvHinImaEMzzWk7lhSHPqctf3Q99Vv3VCoWiTs9jqkX4oFgASNYG6lnF0pdGivGI3EMLyEq9ewiclC1Uj0/gxlxF+QUug6aoQgy1Hv2R7cfkSSkQhOOleq4KNZeiqVmhNNJvpsoGmMywgPaMVTgkCovnR0+gUdG6cMgkqaEhjP1+0SKQ6XGoW86Q6yH6rc3Ff/yOokOLryUiTjRVJD5oiDhUEdwmgLsM0mJ5mNDMJHM3ArJEEtMtMkqb0JYfAr/J82y4yLHvS0Xa1dZHDlwAA7BCXBBBdTADaiDBiAgAY/gGbxYD9aT9Wq9zVuXrGxmH/yA9f4FH+ySFg==</latexit><latexit sha1_base64="X9nAaFR5+e2Cu1219frt4ZsbSNs=">AAAB+HicdVDLSgMxFM34rPXRUZdugq3oashUsXYhFN24rGAf0A4lk2ba0ExmSDJCHfolblwo4tZPceffmLZTUNEDFw7n3Mu99/gxZ0oj9GktLa+srq3nNvKbW9s7BXt3r6miRBLaIBGPZNvHinImaEMzzWk7lhSHPqctf3Q99Vv3VCoWiTs9jqkX4oFgASNYG6lnF0pdGivGI3EMLyEq9ewiclC1Uj0/gxlxF+QUug6aoQgy1Hv2R7cfkSSkQhOOleq4KNZeiqVmhNNJvpsoGmMywgPaMVTgkCovnR0+gUdG6cMgkqaEhjP1+0SKQ6XGoW86Q6yH6rc3Ff/yOokOLryUiTjRVJD5oiDhUEdwmgLsM0mJ5mNDMJHM3ArJEEtMtMkqb0JYfAr/J82y4yLHvS0Xa1dZHDlwAA7BCXBBBdTADaiDBiAgAY/gGbxYD9aT9Wq9zVuXrGxmH/yA9f4FH+ySFg==</latexit>

⇣
<latexit sha1_base64="MOw79jpgszKdxcrM9ANMZaIRIsE=">AAAB7nicdVBNS8NAEJ3Ur1q/qh69LLaCp5BUsfZW9OKxgv2ANpTNdtMu3WzC7kaooT/CiwdFvPp7vPlv3LYpqOiDgcd7M8zM82POlHacTyu3srq2vpHfLGxt7+zuFfcPWipKJKFNEvFIdnysKGeCNjXTnHZiSXHoc9r2x9czv31PpWKRuNOTmHohHgoWMIK1kdrl3gPVuNwvlhzbqVVrF+coI+6SnCHXduYoQYZGv/jRG0QkCanQhGOluq4Tay/FUjPC6bTQSxSNMRnjIe0aKnBIlZfOz52iE6MMUBBJU0Kjufp9IsWhUpPQN50h1iP125uJf3ndRAeXXspEnGgqyGJRkHCkIzT7HQ2YpETziSGYSGZuRWSEJSbaJFQwISw/Rf+TVsV2Hdu9rZTqV1kceTiCYzgFF6pQhxtoQBMIjOERnuHFiq0n69V6W7TmrGzmEH7Aev8CNAqPew==</latexit><latexit sha1_base64="MOw79jpgszKdxcrM9ANMZaIRIsE=">AAAB7nicdVBNS8NAEJ3Ur1q/qh69LLaCp5BUsfZW9OKxgv2ANpTNdtMu3WzC7kaooT/CiwdFvPp7vPlv3LYpqOiDgcd7M8zM82POlHacTyu3srq2vpHfLGxt7+zuFfcPWipKJKFNEvFIdnysKGeCNjXTnHZiSXHoc9r2x9czv31PpWKRuNOTmHohHgoWMIK1kdrl3gPVuNwvlhzbqVVrF+coI+6SnCHXduYoQYZGv/jRG0QkCanQhGOluq4Tay/FUjPC6bTQSxSNMRnjIe0aKnBIlZfOz52iE6MMUBBJU0Kjufp9IsWhUpPQN50h1iP125uJf3ndRAeXXspEnGgqyGJRkHCkIzT7HQ2YpETziSGYSGZuRWSEJSbaJFQwISw/Rf+TVsV2Hdu9rZTqV1kceTiCYzgFF6pQhxtoQBMIjOERnuHFiq0n69V6W7TmrGzmEH7Aev8CNAqPew==</latexit><latexit sha1_base64="MOw79jpgszKdxcrM9ANMZaIRIsE=">AAAB7nicdVBNS8NAEJ3Ur1q/qh69LLaCp5BUsfZW9OKxgv2ANpTNdtMu3WzC7kaooT/CiwdFvPp7vPlv3LYpqOiDgcd7M8zM82POlHacTyu3srq2vpHfLGxt7+zuFfcPWipKJKFNEvFIdnysKGeCNjXTnHZiSXHoc9r2x9czv31PpWKRuNOTmHohHgoWMIK1kdrl3gPVuNwvlhzbqVVrF+coI+6SnCHXduYoQYZGv/jRG0QkCanQhGOluq4Tay/FUjPC6bTQSxSNMRnjIe0aKnBIlZfOz52iE6MMUBBJU0Kjufp9IsWhUpPQN50h1iP125uJf3ndRAeXXspEnGgqyGJRkHCkIzT7HQ2YpETziSGYSGZuRWSEJSbaJFQwISw/Rf+TVsV2Hdu9rZTqV1kceTiCYzgFF6pQhxtoQBMIjOERnuHFiq0n69V6W7TmrGzmEH7Aev8CNAqPew==</latexit><latexit sha1_base64="MOw79jpgszKdxcrM9ANMZaIRIsE=">AAAB7nicdVBNS8NAEJ3Ur1q/qh69LLaCp5BUsfZW9OKxgv2ANpTNdtMu3WzC7kaooT/CiwdFvPp7vPlv3LYpqOiDgcd7M8zM82POlHacTyu3srq2vpHfLGxt7+zuFfcPWipKJKFNEvFIdnysKGeCNjXTnHZiSXHoc9r2x9czv31PpWKRuNOTmHohHgoWMIK1kdrl3gPVuNwvlhzbqVVrF+coI+6SnCHXduYoQYZGv/jRG0QkCanQhGOluq4Tay/FUjPC6bTQSxSNMRnjIe0aKnBIlZfOz52iE6MMUBBJU0Kjufp9IsWhUpPQN50h1iP125uJf3ndRAeXXspEnGgqyGJRkHCkIzT7HQ2YpETziSGYSGZuRWSEJSbaJFQwISw/Rf+TVsV2Hdu9rZTqV1kceTiCYzgFF6pQhxtoQBMIjOERnuHFiq0n69V6W7TmrGzmEH7Aev8CNAqPew==</latexit>

HC  arXiv: 2201.04053    

F̃ ⇠ e2A
<latexit sha1_base64="JqsKU8v+CRDXEfYEX9uaJ+pZXvQ=">AAACAXicbVDLSsNAFJ34rPUVdSO4GWwFVyXpRpdVQVxWsA9oYplMbtqhkwczE6GEuPFX3LhQxK1/4c6/cdpmoa0HLhzOuZd77/ESzqSyrG9jaXlldW29tFHe3Nre2TX39tsyTgWFFo15LLoekcBZBC3FFIduIoCEHoeON7qa+J0HEJLF0Z0aJ+CGZBCxgFGitNQ3D6uOYtyH7DrHjmQhhvusfpFXcd+sWDVrCrxI7IJUUIFm3/xy/JimIUSKciJlz7YS5WZEKEY55GUnlZAQOiID6GkakRCkm00/yPGJVnwcxEJXpPBU/T2RkVDKcejpzpCooZz3JuJ/Xi9VwbmbsShJFUR0tihIOVYxnsSBfSaAKj7WhFDB9K2YDokgVOnQyjoEe/7lRdKu12yrZt/WK43LIo4SOkLH6BTZ6Aw10A1qohai6BE9o1f0ZjwZL8a78TFrXTKKmQP0B8bnD7oblcA=</latexit><latexit sha1_base64="JqsKU8v+CRDXEfYEX9uaJ+pZXvQ=">AAACAXicbVDLSsNAFJ34rPUVdSO4GWwFVyXpRpdVQVxWsA9oYplMbtqhkwczE6GEuPFX3LhQxK1/4c6/cdpmoa0HLhzOuZd77/ESzqSyrG9jaXlldW29tFHe3Nre2TX39tsyTgWFFo15LLoekcBZBC3FFIduIoCEHoeON7qa+J0HEJLF0Z0aJ+CGZBCxgFGitNQ3D6uOYtyH7DrHjmQhhvusfpFXcd+sWDVrCrxI7IJUUIFm3/xy/JimIUSKciJlz7YS5WZEKEY55GUnlZAQOiID6GkakRCkm00/yPGJVnwcxEJXpPBU/T2RkVDKcejpzpCooZz3JuJ/Xi9VwbmbsShJFUR0tihIOVYxnsSBfSaAKj7WhFDB9K2YDokgVOnQyjoEe/7lRdKu12yrZt/WK43LIo4SOkLH6BTZ6Aw10A1qohai6BE9o1f0ZjwZL8a78TFrXTKKmQP0B8bnD7oblcA=</latexit><latexit sha1_base64="JqsKU8v+CRDXEfYEX9uaJ+pZXvQ=">AAACAXicbVDLSsNAFJ34rPUVdSO4GWwFVyXpRpdVQVxWsA9oYplMbtqhkwczE6GEuPFX3LhQxK1/4c6/cdpmoa0HLhzOuZd77/ESzqSyrG9jaXlldW29tFHe3Nre2TX39tsyTgWFFo15LLoekcBZBC3FFIduIoCEHoeON7qa+J0HEJLF0Z0aJ+CGZBCxgFGitNQ3D6uOYtyH7DrHjmQhhvusfpFXcd+sWDVrCrxI7IJUUIFm3/xy/JimIUSKciJlz7YS5WZEKEY55GUnlZAQOiID6GkakRCkm00/yPGJVnwcxEJXpPBU/T2RkVDKcejpzpCooZz3JuJ/Xi9VwbmbsShJFUR0tihIOVYxnsSBfSaAKj7WhFDB9K2YDokgVOnQyjoEe/7lRdKu12yrZt/WK43LIo4SOkLH6BTZ6Aw10A1qohai6BE9o1f0ZjwZL8a78TFrXTKKmQP0B8bnD7oblcA=</latexit><latexit sha1_base64="JqsKU8v+CRDXEfYEX9uaJ+pZXvQ=">AAACAXicbVDLSsNAFJ34rPUVdSO4GWwFVyXpRpdVQVxWsA9oYplMbtqhkwczE6GEuPFX3LhQxK1/4c6/cdpmoa0HLhzOuZd77/ESzqSyrG9jaXlldW29tFHe3Nre2TX39tsyTgWFFo15LLoekcBZBC3FFIduIoCEHoeON7qa+J0HEJLF0Z0aJ+CGZBCxgFGitNQ3D6uOYtyH7DrHjmQhhvusfpFXcd+sWDVrCrxI7IJUUIFm3/xy/JimIUSKciJlz7YS5WZEKEY55GUnlZAQOiID6GkakRCkm00/yPGJVnwcxEJXpPBU/T2RkVDKcejpzpCooZz3JuJ/Xi9VwbmbsShJFUR0tihIOVYxnsSBfSaAKj7WhFDB9K2YDokgVOnQyjoEe/7lRdKu12yrZt/WK43LIo4SOkLH6BTZ6Aw10A1qohai6BE9o1f0ZjwZL8a78TFrXTKKmQP0B8bnD7oblcA=</latexit>

A0 ⇠ constant
<latexit sha1_base64="AxaFQjp0S0KNTOwt/EtnRkeig2c=">AAAB/XicbVDLTgJBEOzFF+Jrfdy8TASjJ7LLRY+oF4+YyCOBDZkdZmHCzOxmZtYECfFXvHjQGK/+hzf/xgH2oGAlnVSqutPdFSacaeN5305uZXVtfSO/Wdja3tndc/cPGjpOFaF1EvNYtUKsKWeS1g0znLYSRbEIOW2Gw5up33ygSrNY3ptRQgOB+5JFjGBjpa57VLo6Qx3NBCohEkttsDSo6xa9sjcDWiZ+RoqQodZ1vzq9mKSCSkM41rrte4kJxlgZRjidFDqppgkmQ9ynbUslFlQH49n1E3RqlR6KYmXLLp+pvyfGWGg9EqHtFNgM9KI3Ff/z2qmJLoMxk0lqqCTzRVHKkYnRNArUY4oSw0eWYKKYvRWRAVaYGBtYwYbgL768TBqVsu+V/btKsXqdxZGHYziBc/DhAqpwCzWoA4FHeIZXeHOenBfn3fmYt+acbOYQ/sD5/AETnZOw</latexit><latexit sha1_base64="AxaFQjp0S0KNTOwt/EtnRkeig2c=">AAAB/XicbVDLTgJBEOzFF+Jrfdy8TASjJ7LLRY+oF4+YyCOBDZkdZmHCzOxmZtYECfFXvHjQGK/+hzf/xgH2oGAlnVSqutPdFSacaeN5305uZXVtfSO/Wdja3tndc/cPGjpOFaF1EvNYtUKsKWeS1g0znLYSRbEIOW2Gw5up33ygSrNY3ptRQgOB+5JFjGBjpa57VLo6Qx3NBCohEkttsDSo6xa9sjcDWiZ+RoqQodZ1vzq9mKSCSkM41rrte4kJxlgZRjidFDqppgkmQ9ynbUslFlQH49n1E3RqlR6KYmXLLp+pvyfGWGg9EqHtFNgM9KI3Ff/z2qmJLoMxk0lqqCTzRVHKkYnRNArUY4oSw0eWYKKYvRWRAVaYGBtYwYbgL768TBqVsu+V/btKsXqdxZGHYziBc/DhAqpwCzWoA4FHeIZXeHOenBfn3fmYt+acbOYQ/sD5/AETnZOw</latexit><latexit sha1_base64="AxaFQjp0S0KNTOwt/EtnRkeig2c=">AAAB/XicbVDLTgJBEOzFF+Jrfdy8TASjJ7LLRY+oF4+YyCOBDZkdZmHCzOxmZtYECfFXvHjQGK/+hzf/xgH2oGAlnVSqutPdFSacaeN5305uZXVtfSO/Wdja3tndc/cPGjpOFaF1EvNYtUKsKWeS1g0znLYSRbEIOW2Gw5up33ygSrNY3ptRQgOB+5JFjGBjpa57VLo6Qx3NBCohEkttsDSo6xa9sjcDWiZ+RoqQodZ1vzq9mKSCSkM41rrte4kJxlgZRjidFDqppgkmQ9ynbUslFlQH49n1E3RqlR6KYmXLLp+pvyfGWGg9EqHtFNgM9KI3Ff/z2qmJLoMxk0lqqCTzRVHKkYnRNArUY4oSw0eWYKKYvRWRAVaYGBtYwYbgL768TBqVsu+V/btKsXqdxZGHYziBc/DhAqpwCzWoA4FHeIZXeHOenBfn3fmYt+acbOYQ/sD5/AETnZOw</latexit><latexit sha1_base64="AxaFQjp0S0KNTOwt/EtnRkeig2c=">AAAB/XicbVDLTgJBEOzFF+Jrfdy8TASjJ7LLRY+oF4+YyCOBDZkdZmHCzOxmZtYECfFXvHjQGK/+hzf/xgH2oGAlnVSqutPdFSacaeN5305uZXVtfSO/Wdja3tndc/cPGjpOFaF1EvNYtUKsKWeS1g0znLYSRbEIOW2Gw5up33ygSrNY3ptRQgOB+5JFjGBjpa57VLo6Qx3NBCohEkttsDSo6xa9sjcDWiZ+RoqQodZ1vzq9mKSCSkM41rrte4kJxlgZRjidFDqppgkmQ9ynbUslFlQH49n1E3RqlR6KYmXLLp+pvyfGWGg9EqHtFNgM9KI3Ff/z2qmJLoMxk0lqqCTzRVHKkYnRNArUY4oSw0eWYKKYvRWRAVaYGBtYwYbgL768TBqVsu+V/btKsXqdxZGHYziBc/DhAqpwCzWoA4FHeIZXeHOenBfn3fmYt+acbOYQ/sD5/AETnZOw</latexit>

However no radion stabilization

Thus ONE degree of freedom for radion is permitted.

✏0(r) = 0
<latexit sha1_base64="7gSy2CHmE350h1ivzYIu6oZaeco=">AAAB+XicbVA9TwJBEN3DL8SvU0ubjWDEhtzRaGNCtLHERD4SuJC9ZYANe7uX3T0ScuGf2FhojK3/xM5/4wJXKPiSSV7em8nMvDDmTBvP+3ZyG5tb2zv53cLe/sHhkXt80tQyURQaVHKp2iHRwJmAhmGGQztWQKKQQysc38/91gSUZlI8mWkMQUSGgg0YJcZKPdctdSHWjEtxWVZXt16p5xa9ircAXid+RoooQ73nfnX7kiYRCEM50brje7EJUqIMoxxmhW6iISZ0TIbQsVSQCHSQLi6f4Qur9PFAKlvC4IX6eyIlkdbTKLSdETEjverNxf+8TmIGN0HKRJwYEHS5aJBwbCSex4D7TAE1fGoJoYrZWzEdEUWosWEVbAj+6svrpFmt+F7Ff6wWa3dZHHl0hs5RGfnoGtXQA6qjBqJogp7RK3pzUufFeXc+lq05J5s5RX/gfP4AfxqSPg==</latexit><latexit sha1_base64="7gSy2CHmE350h1ivzYIu6oZaeco=">AAAB+XicbVA9TwJBEN3DL8SvU0ubjWDEhtzRaGNCtLHERD4SuJC9ZYANe7uX3T0ScuGf2FhojK3/xM5/4wJXKPiSSV7em8nMvDDmTBvP+3ZyG5tb2zv53cLe/sHhkXt80tQyURQaVHKp2iHRwJmAhmGGQztWQKKQQysc38/91gSUZlI8mWkMQUSGgg0YJcZKPdctdSHWjEtxWVZXt16p5xa9ircAXid+RoooQ73nfnX7kiYRCEM50brje7EJUqIMoxxmhW6iISZ0TIbQsVSQCHSQLi6f4Qur9PFAKlvC4IX6eyIlkdbTKLSdETEjverNxf+8TmIGN0HKRJwYEHS5aJBwbCSex4D7TAE1fGoJoYrZWzEdEUWosWEVbAj+6svrpFmt+F7Ff6wWa3dZHHl0hs5RGfnoGtXQA6qjBqJogp7RK3pzUufFeXc+lq05J5s5RX/gfP4AfxqSPg==</latexit><latexit sha1_base64="7gSy2CHmE350h1ivzYIu6oZaeco=">AAAB+XicbVA9TwJBEN3DL8SvU0ubjWDEhtzRaGNCtLHERD4SuJC9ZYANe7uX3T0ScuGf2FhojK3/xM5/4wJXKPiSSV7em8nMvDDmTBvP+3ZyG5tb2zv53cLe/sHhkXt80tQyURQaVHKp2iHRwJmAhmGGQztWQKKQQysc38/91gSUZlI8mWkMQUSGgg0YJcZKPdctdSHWjEtxWVZXt16p5xa9ircAXid+RoooQ73nfnX7kiYRCEM50brje7EJUqIMoxxmhW6iISZ0TIbQsVSQCHSQLi6f4Qur9PFAKlvC4IX6eyIlkdbTKLSdETEjverNxf+8TmIGN0HKRJwYEHS5aJBwbCSex4D7TAE1fGoJoYrZWzEdEUWosWEVbAj+6svrpFmt+F7Ff6wWa3dZHHl0hs5RGfnoGtXQA6qjBqJogp7RK3pzUufFeXc+lq05J5s5RX/gfP4AfxqSPg==</latexit><latexit sha1_base64="7gSy2CHmE350h1ivzYIu6oZaeco=">AAAB+XicbVA9TwJBEN3DL8SvU0ubjWDEhtzRaGNCtLHERD4SuJC9ZYANe7uX3T0ScuGf2FhojK3/xM5/4wJXKPiSSV7em8nMvDDmTBvP+3ZyG5tb2zv53cLe/sHhkXt80tQyURQaVHKp2iHRwJmAhmGGQztWQKKQQysc38/91gSUZlI8mWkMQUSGgg0YJcZKPdctdSHWjEtxWVZXt16p5xa9ircAXid+RoooQ73nfnX7kiYRCEM50brje7EJUqIMoxxmhW6iISZ0TIbQsVSQCHSQLi6f4Qur9PFAKlvC4IX6eyIlkdbTKLSdETEjverNxf+8TmIGN0HKRJwYEHS5aJBwbCSex4D7TAE1fGoJoYrZWzEdEUWosWEVbAj+6svrpFmt+F7Ff6wWa3dZHHl0hs5RGfnoGtXQA6qjBqJogp7RK3pzUufFeXc+lq05J5s5RX/gfP4AfxqSPg==</latexit>
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<latexit sha1_base64="n+gdZIl2zgixtzVR5Amd0V/KFRQ="></latexit><latexit sha1_base64="n+gdZIl2zgixtzVR5Amd0V/KFRQ="></latexit><latexit sha1_base64="n+gdZIl2zgixtzVR5Amd0V/KFRQ="></latexit><latexit sha1_base64="n+gdZIl2zgixtzVR5Amd0V/KFRQ="></latexit>

�S =
<latexit sha1_base64="vDCHyqvBJk6CoijOQXuWvnGCYLE=">AAAB9HicbVA9TwJBEN3DL8Qv1NJmI5hYkTsabUyINpYYBUngQvb25mDD3oe7cyTkwu+wsdAYW3+Mnf/GBa5Q8CWTvLw3k5l5XiKFRtv+tgpr6xubW8Xt0s7u3v5B+fCoreNUcWjxWMaq4zENUkTQQoESOokCFnoSHr3Rzcx/HIPSIo4ecJKAG7JBJALBGRrJrfZ8kMjoPb2i1X65YtfsOegqcXJSITma/fJXz495GkKEXDKtu46doJsxhYJLmJZ6qYaE8REbQNfQiIWg3Wx+9JSeGcWnQaxMRUjn6u+JjIVaT0LPdIYMh3rZm4n/ed0Ug0s3E1GSIkR8sShIJcWYzhKgvlDAUU4MYVwJcyvlQ6YYR5NTyYTgLL+8Str1mmPXnLt6pXGdx1EkJ+SUnBOHXJAGuSVN0iKcPJFn8krerLH1Yr1bH4vWgpXPHJM/sD5/AH+fkJg=</latexit><latexit sha1_base64="vDCHyqvBJk6CoijOQXuWvnGCYLE=">AAAB9HicbVA9TwJBEN3DL8Qv1NJmI5hYkTsabUyINpYYBUngQvb25mDD3oe7cyTkwu+wsdAYW3+Mnf/GBa5Q8CWTvLw3k5l5XiKFRtv+tgpr6xubW8Xt0s7u3v5B+fCoreNUcWjxWMaq4zENUkTQQoESOokCFnoSHr3Rzcx/HIPSIo4ecJKAG7JBJALBGRrJrfZ8kMjoPb2i1X65YtfsOegqcXJSITma/fJXz495GkKEXDKtu46doJsxhYJLmJZ6qYaE8REbQNfQiIWg3Wx+9JSeGcWnQaxMRUjn6u+JjIVaT0LPdIYMh3rZm4n/ed0Ug0s3E1GSIkR8sShIJcWYzhKgvlDAUU4MYVwJcyvlQ6YYR5NTyYTgLL+8Str1mmPXnLt6pXGdx1EkJ+SUnBOHXJAGuSVN0iKcPJFn8krerLH1Yr1bH4vWgpXPHJM/sD5/AH+fkJg=</latexit><latexit sha1_base64="vDCHyqvBJk6CoijOQXuWvnGCYLE=">AAAB9HicbVA9TwJBEN3DL8Qv1NJmI5hYkTsabUyINpYYBUngQvb25mDD3oe7cyTkwu+wsdAYW3+Mnf/GBa5Q8CWTvLw3k5l5XiKFRtv+tgpr6xubW8Xt0s7u3v5B+fCoreNUcWjxWMaq4zENUkTQQoESOokCFnoSHr3Rzcx/HIPSIo4ecJKAG7JBJALBGRrJrfZ8kMjoPb2i1X65YtfsOegqcXJSITma/fJXz495GkKEXDKtu46doJsxhYJLmJZ6qYaE8REbQNfQiIWg3Wx+9JSeGcWnQaxMRUjn6u+JjIVaT0LPdIYMh3rZm4n/ed0Ug0s3E1GSIkR8sShIJcWYzhKgvlDAUU4MYVwJcyvlQ6YYR5NTyYTgLL+8Str1mmPXnLt6pXGdx1EkJ+SUnBOHXJAGuSVN0iKcPJFn8krerLH1Yr1bH4vWgpXPHJM/sD5/AH+fkJg=</latexit><latexit sha1_base64="vDCHyqvBJk6CoijOQXuWvnGCYLE=">AAAB9HicbVA9TwJBEN3DL8Qv1NJmI5hYkTsabUyINpYYBUngQvb25mDD3oe7cyTkwu+wsdAYW3+Mnf/GBa5Q8CWTvLw3k5l5XiKFRtv+tgpr6xubW8Xt0s7u3v5B+fCoreNUcWjxWMaq4zENUkTQQoESOokCFnoSHr3Rzcx/HIPSIo4ecJKAG7JBJALBGRrJrfZ8kMjoPb2i1X65YtfsOegqcXJSITma/fJXz495GkKEXDKtu46doJsxhYJLmJZ6qYaE8REbQNfQiIWg3Wx+9JSeGcWnQaxMRUjn6u+JjIVaT0LPdIYMh3rZm4n/ed0Ug0s3E1GSIkR8sShIJcWYzhKgvlDAUU4MYVwJcyvlQ6YYR5NTyYTgLL+8Str1mmPXnLt6pXGdx1EkJ+SUnBOHXJAGuSVN0iKcPJFn8krerLH1Yr1bH4vWgpXPHJM/sD5/AH+fkJg=</latexit>
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Radion EOM

3 (F 00 �A0G0) f(x) + 3
⇥
Fe2A �A0✏0(y)

⇤
@µ@

µf(x)

= 22�0
0'

0 +
2

3

X

i


3�i(�0)Gf(x) + 3

@�i

@�
'

�
�(y � yi)

<latexit sha1_base64="jd1Lfokp3GdMP6SCh/sW5oL7enQ="></latexit><latexit sha1_base64="jd1Lfokp3GdMP6SCh/sW5oL7enQ="></latexit><latexit sha1_base64="jd1Lfokp3GdMP6SCh/sW5oL7enQ="></latexit><latexit sha1_base64="jd1Lfokp3GdMP6SCh/sW5oL7enQ="></latexit>

[A0] |i =
2

3
�i (�0) , [�0

0] |i =
@�i

@�
(�0)

<latexit sha1_base64="A8KjGOF0KnXCB27UeZg/4Rkp1tQ="></latexit><latexit sha1_base64="A8KjGOF0KnXCB27UeZg/4Rkp1tQ="></latexit><latexit sha1_base64="A8KjGOF0KnXCB27UeZg/4Rkp1tQ="></latexit><latexit sha1_base64="A8KjGOF0KnXCB27UeZg/4Rkp1tQ="></latexit>

The radion EOM (respecting 4d Poincare symmetry) corresponds to  
the combination of                                  in Einstein equation:e2ARµ⌫(⌘µ⌫)

�1 +R55
<latexit sha1_base64="FJoEPzI77kh3s3zd187fXuEvZ/8="></latexit><latexit sha1_base64="FJoEPzI77kh3s3zd187fXuEvZ/8="></latexit><latexit sha1_base64="FJoEPzI77kh3s3zd187fXuEvZ/8="></latexit><latexit sha1_base64="FJoEPzI77kh3s3zd187fXuEvZ/8="></latexit>

with                           and satisfying the junction conditions:

 that can be rewritten in terms of  the jumps for �  and      :A0
<latexit sha1_base64="uOrYS5bxLCvVLd4kvsq/qJqxmxU=">AAAB63icbVA9TwJBEJ3DL8Qv1NJmIxityB0NlqiNJSbykcCF7C17sGF377K7Z0Iu/AUbC42x9Q/Z+W/cgysUfMkkL+/NZGZeEHOmjet+O4WNza3tneJuaW//4PCofHzS0VGiCG2TiEeqF2BNOZO0bZjhtBcrikXAaTeY3mV+94kqzSL5aGYx9QUeSxYygk0mVW8uq8Nyxa25C6B14uWkAjlaw/LXYBSRRFBpCMda9z03Nn6KlWGE03lpkGgaYzLFY9q3VGJBtZ8ubp2jC6uMUBgpW9Kghfp7IsVC65kIbKfAZqJXvUz8z+snJrz2UybjxFBJlovChCMToexxNGKKEsNnlmCimL0VkQlWmBgbT8mG4K2+vE469Zrn1ryHeqV5m8dRhDM4hyvwoAFNuIcWtIHABJ7hFd4c4bw4787HsrXg5DOn8AfO5w+qT41Q</latexit><latexit sha1_base64="uOrYS5bxLCvVLd4kvsq/qJqxmxU=">AAAB63icbVA9TwJBEJ3DL8Qv1NJmIxityB0NlqiNJSbykcCF7C17sGF377K7Z0Iu/AUbC42x9Q/Z+W/cgysUfMkkL+/NZGZeEHOmjet+O4WNza3tneJuaW//4PCofHzS0VGiCG2TiEeqF2BNOZO0bZjhtBcrikXAaTeY3mV+94kqzSL5aGYx9QUeSxYygk0mVW8uq8Nyxa25C6B14uWkAjlaw/LXYBSRRFBpCMda9z03Nn6KlWGE03lpkGgaYzLFY9q3VGJBtZ8ubp2jC6uMUBgpW9Kghfp7IsVC65kIbKfAZqJXvUz8z+snJrz2UybjxFBJlovChCMToexxNGKKEsNnlmCimL0VkQlWmBgbT8mG4K2+vE469Zrn1ryHeqV5m8dRhDM4hyvwoAFNuIcWtIHABJ7hFd4c4bw4787HsrXg5DOn8AfO5w+qT41Q</latexit><latexit sha1_base64="uOrYS5bxLCvVLd4kvsq/qJqxmxU=">AAAB63icbVA9TwJBEJ3DL8Qv1NJmIxityB0NlqiNJSbykcCF7C17sGF377K7Z0Iu/AUbC42x9Q/Z+W/cgysUfMkkL+/NZGZeEHOmjet+O4WNza3tneJuaW//4PCofHzS0VGiCG2TiEeqF2BNOZO0bZjhtBcrikXAaTeY3mV+94kqzSL5aGYx9QUeSxYygk0mVW8uq8Nyxa25C6B14uWkAjlaw/LXYBSRRFBpCMda9z03Nn6KlWGE03lpkGgaYzLFY9q3VGJBtZ8ubp2jC6uMUBgpW9Kghfp7IsVC65kIbKfAZqJXvUz8z+snJrz2UybjxFBJlovChCMToexxNGKKEsNnlmCimL0VkQlWmBgbT8mG4K2+vE469Zrn1ryHeqV5m8dRhDM4hyvwoAFNuIcWtIHABJ7hFd4c4bw4787HsrXg5DOn8AfO5w+qT41Q</latexit><latexit sha1_base64="uOrYS5bxLCvVLd4kvsq/qJqxmxU=">AAAB63icbVA9TwJBEJ3DL8Qv1NJmIxityB0NlqiNJSbykcCF7C17sGF377K7Z0Iu/AUbC42x9Q/Z+W/cgysUfMkkL+/NZGZeEHOmjet+O4WNza3tneJuaW//4PCofHzS0VGiCG2TiEeqF2BNOZO0bZjhtBcrikXAaTeY3mV+94kqzSL5aGYx9QUeSxYygk0mVW8uq8Nyxa25C6B14uWkAjlaw/LXYBSRRFBpCMda9z03Nn6KlWGE03lpkGgaYzLFY9q3VGJBtZ8ubp2jC6uMUBgpW9Kghfp7IsVC65kIbKfAZqJXvUz8z+snJrz2UybjxFBJlovChCMToexxNGKKEsNnlmCimL0VkQlWmBgbT8mG4K2+vE469Zrn1ryHeqV5m8dRhDM4hyvwoAFNuIcWtIHABJ7hFd4c4bw4787HsrXg5DOn8AfO5w+qT41Q</latexit>

([F 0]|i � [A0]|iG(y)) f(x) = 2

3 [�0
0]|i'(x, y)

<latexit sha1_base64="sdgrr6oRcOtDT/Kf3I8mvX/5zOE="></latexit><latexit sha1_base64="sdgrr6oRcOtDT/Kf3I8mvX/5zOE="></latexit><latexit sha1_base64="sdgrr6oRcOtDT/Kf3I8mvX/5zOE="></latexit><latexit sha1_base64="sdgrr6oRcOtDT/Kf3I8mvX/5zOE="></latexit>

�0
0

<latexit sha1_base64="hUA7vQsqJG5ohTU4g5jkfnF6mGE=">AAAB8HicbVBNTwIxEJ31E/EL9eilEYyeSJeLHolePGIiHwY2pFu60NB2N23XhGz4FV48aIxXf443/40F9qDgSyZ5eW8mM/PCRHBjMf721tY3Nre2CzvF3b39g8PS0XHLxKmmrEljEetOSAwTXLGm5VawTqIZkaFg7XB8O/PbT0wbHqsHO0lYIMlQ8YhTYp30WOklI97HF5V+qYyreA60SvyclCFHo1/66g1imkqmLBXEmK6PExtkRFtOBZsWe6lhCaFjMmRdRxWRzATZ/OApOnfKAEWxdqUsmqu/JzIijZnI0HVKYkdm2ZuJ/3nd1EbXQcZVklqm6GJRlApkYzT7Hg24ZtSKiSOEau5uRXRENKHWZVR0IfjLL6+SVq3q46p/XyvXb/I4CnAKZ3AJPlxBHe6gAU2gIOEZXuHN096L9+59LFrXvHzmBP7A+/wBVdyPbQ==</latexit><latexit sha1_base64="hUA7vQsqJG5ohTU4g5jkfnF6mGE=">AAAB8HicbVBNTwIxEJ31E/EL9eilEYyeSJeLHolePGIiHwY2pFu60NB2N23XhGz4FV48aIxXf443/40F9qDgSyZ5eW8mM/PCRHBjMf721tY3Nre2CzvF3b39g8PS0XHLxKmmrEljEetOSAwTXLGm5VawTqIZkaFg7XB8O/PbT0wbHqsHO0lYIMlQ8YhTYp30WOklI97HF5V+qYyreA60SvyclCFHo1/66g1imkqmLBXEmK6PExtkRFtOBZsWe6lhCaFjMmRdRxWRzATZ/OApOnfKAEWxdqUsmqu/JzIijZnI0HVKYkdm2ZuJ/3nd1EbXQcZVklqm6GJRlApkYzT7Hg24ZtSKiSOEau5uRXRENKHWZVR0IfjLL6+SVq3q46p/XyvXb/I4CnAKZ3AJPlxBHe6gAU2gIOEZXuHN096L9+59LFrXvHzmBP7A+/wBVdyPbQ==</latexit><latexit sha1_base64="hUA7vQsqJG5ohTU4g5jkfnF6mGE=">AAAB8HicbVBNTwIxEJ31E/EL9eilEYyeSJeLHolePGIiHwY2pFu60NB2N23XhGz4FV48aIxXf443/40F9qDgSyZ5eW8mM/PCRHBjMf721tY3Nre2CzvF3b39g8PS0XHLxKmmrEljEetOSAwTXLGm5VawTqIZkaFg7XB8O/PbT0wbHqsHO0lYIMlQ8YhTYp30WOklI97HF5V+qYyreA60SvyclCFHo1/66g1imkqmLBXEmK6PExtkRFtOBZsWe6lhCaFjMmRdRxWRzATZ/OApOnfKAEWxdqUsmqu/JzIijZnI0HVKYkdm2ZuJ/3nd1EbXQcZVklqm6GJRlApkYzT7Hg24ZtSKiSOEau5uRXRENKHWZVR0IfjLL6+SVq3q46p/XyvXb/I4CnAKZ3AJPlxBHe6gAU2gIOEZXuHN096L9+59LFrXvHzmBP7A+/wBVdyPbQ==</latexit><latexit sha1_base64="hUA7vQsqJG5ohTU4g5jkfnF6mGE=">AAAB8HicbVBNTwIxEJ31E/EL9eilEYyeSJeLHolePGIiHwY2pFu60NB2N23XhGz4FV48aIxXf443/40F9qDgSyZ5eW8mM/PCRHBjMf721tY3Nre2CzvF3b39g8PS0XHLxKmmrEljEetOSAwTXLGm5VawTqIZkaFg7XB8O/PbT0wbHqsHO0lYIMlQ8YhTYp30WOklI97HF5V+qYyreA60SvyclCFHo1/66g1imkqmLBXEmK6PExtkRFtOBZsWe6lhCaFjMmRdRxWRzATZ/OApOnfKAEWxdqUsmqu/JzIijZnI0HVKYkdm2ZuJ/3nd1EbXQcZVklqm6GJRlApkYzT7Hg24ZtSKiSOEau5uRXRENKHWZVR0IfjLL6+SVq3q46p/XyvXb/I4CnAKZ3AJPlxBHe6gAU2gIOEZXuHN096L9+59LFrXvHzmBP7A+/wBVdyPbQ==</latexit>

[F 0f(x)] |i =
2

3

✓
�i G(y)f(x) +

@�i

@�
'(x, y)

◆

<latexit sha1_base64="NAis12DDpS/D2IlY38oTp1y4w8E="></latexit><latexit sha1_base64="NAis12DDpS/D2IlY38oTp1y4w8E="></latexit><latexit sha1_base64="NAis12DDpS/D2IlY38oTp1y4w8E="></latexit><latexit sha1_base64="NAis12DDpS/D2IlY38oTp1y4w8E="></latexit>

✏ = 0, G = 2F
<latexit sha1_base64="phYmuZYW5/NQCYfaiWyc6NAjW6k=">AAACA3icbZDLSsNAFIZP6q3WW9SdbgYbwYWUpBvdCEVBXVawF2hDmUwn7dDJJMxMhFIKbnwVNy4UcetLuPNtnLZZaOsPAx//OYcz5w8SzpR23W8rt7S8srqWXy9sbG5t79i7e3UVp5LQGol5LJsBVpQzQWuaaU6biaQ4CjhtBIOrSb3xQKVisbjXw4T6Ee4JFjKCtbE69oHTpoliPBboArnIOUXOjaEyunY6dtEtuVOhRfAyKEKmasf+andjkkZUaMKxUi3PTbQ/wlIzwum40E4VTTAZ4B5tGRQ4osofTW8Yo2PjdFEYS/OERlP398QIR0oNo8B0Rlj31XxtYv5Xa6U6PPdHTCSppoLMFoUpRzpGk0BQl0lKNB8awEQy81dE+lhiok1sBROCN3/yItTLJc8teXflYuUyiyMPh3AEJ+DBGVTgFqpQAwKP8Ayv8GY9WS/Wu/Uxa81Z2cw+/JH1+QNF/JQI</latexit><latexit sha1_base64="phYmuZYW5/NQCYfaiWyc6NAjW6k=">AAACA3icbZDLSsNAFIZP6q3WW9SdbgYbwYWUpBvdCEVBXVawF2hDmUwn7dDJJMxMhFIKbnwVNy4UcetLuPNtnLZZaOsPAx//OYcz5w8SzpR23W8rt7S8srqWXy9sbG5t79i7e3UVp5LQGol5LJsBVpQzQWuaaU6biaQ4CjhtBIOrSb3xQKVisbjXw4T6Ee4JFjKCtbE69oHTpoliPBboArnIOUXOjaEyunY6dtEtuVOhRfAyKEKmasf+andjkkZUaMKxUi3PTbQ/wlIzwum40E4VTTAZ4B5tGRQ4osofTW8Yo2PjdFEYS/OERlP398QIR0oNo8B0Rlj31XxtYv5Xa6U6PPdHTCSppoLMFoUpRzpGk0BQl0lKNB8awEQy81dE+lhiok1sBROCN3/yItTLJc8teXflYuUyiyMPh3AEJ+DBGVTgFqpQAwKP8Ayv8GY9WS/Wu/Uxa81Z2cw+/JH1+QNF/JQI</latexit><latexit sha1_base64="phYmuZYW5/NQCYfaiWyc6NAjW6k=">AAACA3icbZDLSsNAFIZP6q3WW9SdbgYbwYWUpBvdCEVBXVawF2hDmUwn7dDJJMxMhFIKbnwVNy4UcetLuPNtnLZZaOsPAx//OYcz5w8SzpR23W8rt7S8srqWXy9sbG5t79i7e3UVp5LQGol5LJsBVpQzQWuaaU6biaQ4CjhtBIOrSb3xQKVisbjXw4T6Ee4JFjKCtbE69oHTpoliPBboArnIOUXOjaEyunY6dtEtuVOhRfAyKEKmasf+andjkkZUaMKxUi3PTbQ/wlIzwum40E4VTTAZ4B5tGRQ4osofTW8Yo2PjdFEYS/OERlP398QIR0oNo8B0Rlj31XxtYv5Xa6U6PPdHTCSppoLMFoUpRzpGk0BQl0lKNB8awEQy81dE+lhiok1sBROCN3/yItTLJc8teXflYuUyiyMPh3AEJ+DBGVTgFqpQAwKP8Ayv8GY9WS/Wu/Uxa81Z2cw+/JH1+QNF/JQI</latexit><latexit sha1_base64="phYmuZYW5/NQCYfaiWyc6NAjW6k=">AAACA3icbZDLSsNAFIZP6q3WW9SdbgYbwYWUpBvdCEVBXVawF2hDmUwn7dDJJMxMhFIKbnwVNy4UcetLuPNtnLZZaOsPAx//OYcz5w8SzpR23W8rt7S8srqWXy9sbG5t79i7e3UVp5LQGol5LJsBVpQzQWuaaU6biaQ4CjhtBIOrSb3xQKVisbjXw4T6Ee4JFjKCtbE69oHTpoliPBboArnIOUXOjaEyunY6dtEtuVOhRfAyKEKmasf+andjkkZUaMKxUi3PTbQ/wlIzwum40E4VTTAZ4B5tGRQ4osofTW8Yo2PjdFEYS/OERlP398QIR0oNo8B0Rlj31XxtYv5Xa6U6PPdHTCSppoLMFoUpRzpGk0BQl0lKNB8awEQy81dE+lhiok1sBROCN3/yItTLJc8teXflYuUyiyMPh3AEJ+DBGVTgFqpQAwKP8Ayv8GY9WS/Wu/Uxa81Z2cw+/JH1+QNF/JQI</latexit>

Csaki, Graesser and Kribs  PRD (2001)      

Consistent with the First Orthogonal Equation
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Radion Mass

The C term is negligible 
due to a large warped 
suppression

Only the BC of     needs to be imposed.  At UV and IR the BC reduces to be �
f 0
1,2 +

2
3ue

�2uy
�
|y={0,L} = 0

<latexit sha1_base64="vxvZFRVrqBOM0erReYMzeQ/sKuo="></latexit><latexit sha1_base64="vxvZFRVrqBOM0erReYMzeQ/sKuo="></latexit><latexit sha1_base64="vxvZFRVrqBOM0erReYMzeQ/sKuo="></latexit><latexit sha1_base64="vxvZFRVrqBOM0erReYMzeQ/sKuo="></latexit>

                                             , while at y = r,  we require                                   .      
These BC choices satisfy the Hermitian conditions.

f 0
1(r � ") = f 0

2(r + ")
<latexit sha1_base64="3O9KIk9u/01FvQjJgy8ZDEKXvok=">AAACFHicbZDLSgMxFIYz9VbrbdSlm2ArVoplphvdCEU3LivYC7TDkEkzbWgmGZJMoQx9CDe+ihsXirh14c63Mb0sausPgZ/vnMPJ+YOYUaUd58fKrK1vbG5lt3M7u3v7B/bhUUOJRGJSx4IJ2QqQIoxyUtdUM9KKJUFRwEgzGNxN6s0hkYoK/qhHMfEi1OM0pBhpg3y7VAjPfbcoLztDJEmsKBP8At5AQytFWVqkBd/OO2VnKrhq3LnJg7lqvv3d6QqcRIRrzJBSbdeJtZciqSlmZJzrJIrECA9Qj7SN5SgiykunR43hmSFdGAppHtdwShcnUhQpNYoC0xkh3VfLtQn8r9ZOdHjtpZTHiSYczxaFCYNawElCsEslwZqNjEFYUvNXiPtIIqxNjjkTgrt88qppVMquU3YfKvnq7TyOLDgBp6AIXHAFquAe1EAdYPAEXsAbeLeerVfrw/qctWas+cwx+CPr6xdDZJxz</latexit><latexit sha1_base64="3O9KIk9u/01FvQjJgy8ZDEKXvok=">AAACFHicbZDLSgMxFIYz9VbrbdSlm2ArVoplphvdCEU3LivYC7TDkEkzbWgmGZJMoQx9CDe+ihsXirh14c63Mb0sausPgZ/vnMPJ+YOYUaUd58fKrK1vbG5lt3M7u3v7B/bhUUOJRGJSx4IJ2QqQIoxyUtdUM9KKJUFRwEgzGNxN6s0hkYoK/qhHMfEi1OM0pBhpg3y7VAjPfbcoLztDJEmsKBP8At5AQytFWVqkBd/OO2VnKrhq3LnJg7lqvv3d6QqcRIRrzJBSbdeJtZciqSlmZJzrJIrECA9Qj7SN5SgiykunR43hmSFdGAppHtdwShcnUhQpNYoC0xkh3VfLtQn8r9ZOdHjtpZTHiSYczxaFCYNawElCsEslwZqNjEFYUvNXiPtIIqxNjjkTgrt88qppVMquU3YfKvnq7TyOLDgBp6AIXHAFquAe1EAdYPAEXsAbeLeerVfrw/qctWas+cwx+CPr6xdDZJxz</latexit><latexit sha1_base64="3O9KIk9u/01FvQjJgy8ZDEKXvok=">AAACFHicbZDLSgMxFIYz9VbrbdSlm2ArVoplphvdCEU3LivYC7TDkEkzbWgmGZJMoQx9CDe+ihsXirh14c63Mb0sausPgZ/vnMPJ+YOYUaUd58fKrK1vbG5lt3M7u3v7B/bhUUOJRGJSx4IJ2QqQIoxyUtdUM9KKJUFRwEgzGNxN6s0hkYoK/qhHMfEi1OM0pBhpg3y7VAjPfbcoLztDJEmsKBP8At5AQytFWVqkBd/OO2VnKrhq3LnJg7lqvv3d6QqcRIRrzJBSbdeJtZciqSlmZJzrJIrECA9Qj7SN5SgiykunR43hmSFdGAppHtdwShcnUhQpNYoC0xkh3VfLtQn8r9ZOdHjtpZTHiSYczxaFCYNawElCsEslwZqNjEFYUvNXiPtIIqxNjjkTgrt88qppVMquU3YfKvnq7TyOLDgBp6AIXHAFquAe1EAdYPAEXsAbeLeerVfrw/qctWas+cwx+CPr6xdDZJxz</latexit><latexit sha1_base64="3O9KIk9u/01FvQjJgy8ZDEKXvok=">AAACFHicbZDLSgMxFIYz9VbrbdSlm2ArVoplphvdCEU3LivYC7TDkEkzbWgmGZJMoQx9CDe+ihsXirh14c63Mb0sausPgZ/vnMPJ+YOYUaUd58fKrK1vbG5lt3M7u3v7B/bhUUOJRGJSx4IJ2QqQIoxyUtdUM9KKJUFRwEgzGNxN6s0hkYoK/qhHMfEi1OM0pBhpg3y7VAjPfbcoLztDJEmsKBP8At5AQytFWVqkBd/OO2VnKrhq3LnJg7lqvv3d6QqcRIRrzJBSbdeJtZciqSlmZJzrJIrECA9Qj7SN5SgiykunR43hmSFdGAppHtdwShcnUhQpNYoC0xkh3VfLtQn8r9ZOdHjtpZTHiSYczxaFCYNawElCsEslwZqNjEFYUvNXiPtIIqxNjjkTgrt88qppVMquU3YfKvnq7TyOLDgBp6AIXHAFquAe1EAdYPAEXsAbeLeerVfrw/qctWas+cwx+CPr6xdDZJxz</latexit>

The stabilization of multibrane model is similar to the RS1. The wave function 
is corrected by back-reaction, with                       :l = �P /

p
2

<latexit sha1_base64="UG4gBwBaqy3vfYCLodPF6AgSRKw=">AAACBHicbVC7TsNAEFzzDOFloExzIkGiCnYaaJAiaCiDRB5SbFnnyyU55Wwfd2ekyEpBw6/QUIAQLR9Bx99wSVxAwkgrjWZ2tbsTCs6Udpxva2V1bX1js7BV3N7Z3du3Dw5bKkkloU2S8ER2QqwoZzFtaqY57QhJcRRy2g5H11O//UClYkl8p8eC+hEexKzPCNZGCuxShV8ib4SFwMgTQxY0zjx1L3VWm1QCu+xUnRnQMnFzUoYcjcD+8noJSSMaa8KxUl3XEdrPsNSMcDopeqmiApMRHtCuoTGOqPKz2RMTdGKUHuon0lSs0Uz9PZHhSKlxFJrOCOuhWvSm4n9eN9X9Cz9jsUg1jcl8UT/lSCdomgjqMUmJ5mNDMJHM3IrIEEtMtMmtaEJwF19eJq1a1XWq7m2tXL/K4yhACY7hFFw4hzrcQAOaQOARnuEV3qwn68V6tz7mrStWPnMEf2B9/gAeEJcc</latexit><latexit sha1_base64="UG4gBwBaqy3vfYCLodPF6AgSRKw=">AAACBHicbVC7TsNAEFzzDOFloExzIkGiCnYaaJAiaCiDRB5SbFnnyyU55Wwfd2ekyEpBw6/QUIAQLR9Bx99wSVxAwkgrjWZ2tbsTCs6Udpxva2V1bX1js7BV3N7Z3du3Dw5bKkkloU2S8ER2QqwoZzFtaqY57QhJcRRy2g5H11O//UClYkl8p8eC+hEexKzPCNZGCuxShV8ib4SFwMgTQxY0zjx1L3VWm1QCu+xUnRnQMnFzUoYcjcD+8noJSSMaa8KxUl3XEdrPsNSMcDopeqmiApMRHtCuoTGOqPKz2RMTdGKUHuon0lSs0Uz9PZHhSKlxFJrOCOuhWvSm4n9eN9X9Cz9jsUg1jcl8UT/lSCdomgjqMUmJ5mNDMJHM3IrIEEtMtMmtaEJwF19eJq1a1XWq7m2tXL/K4yhACY7hFFw4hzrcQAOaQOARnuEV3qwn68V6tz7mrStWPnMEf2B9/gAeEJcc</latexit><latexit sha1_base64="UG4gBwBaqy3vfYCLodPF6AgSRKw=">AAACBHicbVC7TsNAEFzzDOFloExzIkGiCnYaaJAiaCiDRB5SbFnnyyU55Wwfd2ekyEpBw6/QUIAQLR9Bx99wSVxAwkgrjWZ2tbsTCs6Udpxva2V1bX1js7BV3N7Z3du3Dw5bKkkloU2S8ER2QqwoZzFtaqY57QhJcRRy2g5H11O//UClYkl8p8eC+hEexKzPCNZGCuxShV8ib4SFwMgTQxY0zjx1L3VWm1QCu+xUnRnQMnFzUoYcjcD+8noJSSMaa8KxUl3XEdrPsNSMcDopeqmiApMRHtCuoTGOqPKz2RMTdGKUHuon0lSs0Uz9PZHhSKlxFJrOCOuhWvSm4n9eN9X9Cz9jsUg1jcl8UT/lSCdomgjqMUmJ5mNDMJHM3IrIEEtMtMmtaEJwF19eJq1a1XWq7m2tXL/K4yhACY7hFFw4hzrcQAOaQOARnuEV3qwn68V6tz7mrStWPnMEf2B9/gAeEJcc</latexit><latexit sha1_base64="UG4gBwBaqy3vfYCLodPF6AgSRKw=">AAACBHicbVC7TsNAEFzzDOFloExzIkGiCnYaaJAiaCiDRB5SbFnnyyU55Wwfd2ekyEpBw6/QUIAQLR9Bx99wSVxAwkgrjWZ2tbsTCs6Udpxva2V1bX1js7BV3N7Z3du3Dw5bKkkloU2S8ER2QqwoZzFtaqY57QhJcRRy2g5H11O//UClYkl8p8eC+hEexKzPCNZGCuxShV8ib4SFwMgTQxY0zjx1L3VWm1QCu+xUnRnQMnFzUoYcjcD+8noJSSMaa8KxUl3XEdrPsNSMcDopeqmiApMRHtCuoTGOqPKz2RMTdGKUHuon0lSs0Uz9PZHhSKlxFJrOCOuhWvSm4n9eN9X9Cz9jsUg1jcl8UT/lSCdomgjqMUmJ5mNDMJHM3IrIEEtMtMmtaEJwF19eJq1a1XWq7m2tXL/K4yhACY7hFFw4hzrcQAOaQOARnuEV3qwn68V6tz7mrStWPnMEf2B9/gAeEJcc</latexit>

F =

8
<

:

e2k1|y|
⇥
1 + l2f1(y)

⇤
, 0 < y < r

e2k2|y|+2r(k1�k2)
⇥
1 + l2f2(y)

⇤
, r < y < L

<latexit sha1_base64="624oQhaZFO+PDI7rn+UhsVDq+ps="></latexit><latexit sha1_base64="624oQhaZFO+PDI7rn+UhsVDq+ps="></latexit><latexit sha1_base64="624oQhaZFO+PDI7rn+UhsVDq+ps="></latexit><latexit sha1_base64="624oQhaZFO+PDI7rn+UhsVDq+ps="></latexit>

'
<latexit sha1_base64="oyFCvox7VhCu6q+5QTZEBrRR7Hg=">AAACG3icbVC7SgNBFJ2Nr7i+opY2g0GwCrtptAzaWEYwD8iGcHdykwyZnV1nZgNhyX/Y+Cs2FopYCRb+jZMHqIkHBg7nnMude8JEcG0878vJra1vbG7lt92d3b39g8LhUV3HqWJYY7GIVTMEjYJLrBluBDYThRCFAhvh8HrqN0aoNI/lnRkn2I6gL3mPMzBW6hTKQYh9LjO8l6AUjCduMAKVDLgbyFimUYiKugHK7k+iUyh6JW8Gukr8BSmSBaqdwkfQjVkaoTRMgNYt30tMOwNlOBNoN6YaE2BD6GPLUgkR6nY2u21Cz6zSpb1Y2ScNnam/JzKItB5HoU1GYAZ62ZuK/3mt1PQu2xmXSWpQsvmiXiqoiem0KNrlCpkRY0uAKW7/StkAFDBj63RtCf7yyaukXi75Xsm/LRcrV4s68uSEnJJz4pMLUiE3pEpqhJEH8kReyKvz6Dw7b877PJpzFjPH5A+cz29MAKIt</latexit><latexit sha1_base64="oyFCvox7VhCu6q+5QTZEBrRR7Hg=">AAACG3icbVC7SgNBFJ2Nr7i+opY2g0GwCrtptAzaWEYwD8iGcHdykwyZnV1nZgNhyX/Y+Cs2FopYCRb+jZMHqIkHBg7nnMude8JEcG0878vJra1vbG7lt92d3b39g8LhUV3HqWJYY7GIVTMEjYJLrBluBDYThRCFAhvh8HrqN0aoNI/lnRkn2I6gL3mPMzBW6hTKQYh9LjO8l6AUjCduMAKVDLgbyFimUYiKugHK7k+iUyh6JW8Gukr8BSmSBaqdwkfQjVkaoTRMgNYt30tMOwNlOBNoN6YaE2BD6GPLUgkR6nY2u21Cz6zSpb1Y2ScNnam/JzKItB5HoU1GYAZ62ZuK/3mt1PQu2xmXSWpQsvmiXiqoiem0KNrlCpkRY0uAKW7/StkAFDBj63RtCf7yyaukXi75Xsm/LRcrV4s68uSEnJJz4pMLUiE3pEpqhJEH8kReyKvz6Dw7b877PJpzFjPH5A+cz29MAKIt</latexit><latexit sha1_base64="oyFCvox7VhCu6q+5QTZEBrRR7Hg=">AAACG3icbVC7SgNBFJ2Nr7i+opY2g0GwCrtptAzaWEYwD8iGcHdykwyZnV1nZgNhyX/Y+Cs2FopYCRb+jZMHqIkHBg7nnMude8JEcG0878vJra1vbG7lt92d3b39g8LhUV3HqWJYY7GIVTMEjYJLrBluBDYThRCFAhvh8HrqN0aoNI/lnRkn2I6gL3mPMzBW6hTKQYh9LjO8l6AUjCduMAKVDLgbyFimUYiKugHK7k+iUyh6JW8Gukr8BSmSBaqdwkfQjVkaoTRMgNYt30tMOwNlOBNoN6YaE2BD6GPLUgkR6nY2u21Cz6zSpb1Y2ScNnam/JzKItB5HoU1GYAZ62ZuK/3mt1PQu2xmXSWpQsvmiXiqoiem0KNrlCpkRY0uAKW7/StkAFDBj63RtCf7yyaukXi75Xsm/LRcrV4s68uSEnJJz4pMLUiE3pEpqhJEH8kReyKvz6Dw7b877PJpzFjPH5A+cz29MAKIt</latexit><latexit sha1_base64="oyFCvox7VhCu6q+5QTZEBrRR7Hg=">AAACG3icbVC7SgNBFJ2Nr7i+opY2g0GwCrtptAzaWEYwD8iGcHdykwyZnV1nZgNhyX/Y+Cs2FopYCRb+jZMHqIkHBg7nnMude8JEcG0878vJra1vbG7lt92d3b39g8LhUV3HqWJYY7GIVTMEjYJLrBluBDYThRCFAhvh8HrqN0aoNI/lnRkn2I6gL3mPMzBW6hTKQYh9LjO8l6AUjCduMAKVDLgbyFimUYiKugHK7k+iUyh6JW8Gukr8BSmSBaqdwkfQjVkaoTRMgNYt30tMOwNlOBNoN6YaE2BD6GPLUgkR6nY2u21Cz6zSpb1Y2ScNnam/JzKItB5HoU1GYAZ62ZuK/3mt1PQu2xmXSWpQsvmiXiqoiem0KNrlCpkRY0uAKW7/StkAFDBj63RtCf7yyaukXi75Xsm/LRcrV4s68uSEnJJz4pMLUiE3pEpqhJEH8kReyKvz6Dw7b877PJpzFjPH5A+cz29MAKIt</latexit>

m2 =
4u2(2k2 + u)l2

3k2
e�2[(k2+u)L+(k1�k2)r]

� C l2 e�2[(2k2+u)L+2(k1�k2)r]
<latexit sha1_base64="lA4SYws7lYWc4Q5tRSZtgeupUok="></latexit><latexit sha1_base64="lA4SYws7lYWc4Q5tRSZtgeupUok="></latexit><latexit sha1_base64="lA4SYws7lYWc4Q5tRSZtgeupUok="></latexit><latexit sha1_base64="lA4SYws7lYWc4Q5tRSZtgeupUok="></latexit>

C ' 4u2 (2k2 + u)

3k1k2

h
(k2 � k1) e

2k1r � k2
i

(for 0 ⌧ r ⌧ L)
<latexit sha1_base64="krGBJEQgCVOLvBiWkysFyvt5fhM="></latexit><latexit sha1_base64="krGBJEQgCVOLvBiWkysFyvt5fhM="></latexit><latexit sha1_base64="krGBJEQgCVOLvBiWkysFyvt5fhM="></latexit><latexit sha1_base64="krGBJEQgCVOLvBiWkysFyvt5fhM="></latexit>

HC  PRD (2022)     



Conclusion

In the multiple branes extension,  two non-fixed point branes at             
are present.  Because there is only one degree of freedom of radion,  the 
middle branes need to be rigid for a static solution. 

The BC of          can not be used to create another degree of freedom, 
due to symmetry breaking.  After stabilization,                 is forced. 

In terms of effective Lagrangian, one can apply the variation principle to a 
specific perturbation field. This approach is demonstrated to be equivalent 
to the linearized Einstein equation. 

After applying the Goldberger-Wise mechanism similar to RS1, we show 
the radion mass is below the cut off scale of the IR brane.
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y = ±r
<latexit sha1_base64="u13beqnQzj3Kc+k1Dp9cEJNTB5g=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69LLaCp5L0oheh6MVjBfsBaSib7aZdupsNuxshhP4MLx4U8eqv8ea/cdvmoK0PBh7vzTAzL0w408Z1v53SxubW9k55t7K3f3B4VD0+6WqZKkI7RHKp+iHWlLOYdgwznPYTRbEIOe2F07u533uiSjMZP5osoYHA45hFjGBjJb+eoRs0SARS9WG15jbcBdA68QpSgwLtYfVrMJIkFTQ2hGOtfc9NTJBjZRjhdFYZpJommEzxmPqWxlhQHeSLk2fowiojFEllKzZoof6eyLHQOhOh7RTYTPSqNxf/8/zURNdBzuIkNTQmy0VRypGRaP4/GjFFieGZJZgoZm9FZIIVJsamVLEheKsvr5Nus+G5De+hWWvdFnGU4QzO4RI8uIIW3EMbOkBAwjO8wptjnBfn3flYtpacYuYU/sD5/AFJko/v</latexit><latexit sha1_base64="u13beqnQzj3Kc+k1Dp9cEJNTB5g=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69LLaCp5L0oheh6MVjBfsBaSib7aZdupsNuxshhP4MLx4U8eqv8ea/cdvmoK0PBh7vzTAzL0w408Z1v53SxubW9k55t7K3f3B4VD0+6WqZKkI7RHKp+iHWlLOYdgwznPYTRbEIOe2F07u533uiSjMZP5osoYHA45hFjGBjJb+eoRs0SARS9WG15jbcBdA68QpSgwLtYfVrMJIkFTQ2hGOtfc9NTJBjZRjhdFYZpJommEzxmPqWxlhQHeSLk2fowiojFEllKzZoof6eyLHQOhOh7RTYTPSqNxf/8/zURNdBzuIkNTQmy0VRypGRaP4/GjFFieGZJZgoZm9FZIIVJsamVLEheKsvr5Nus+G5De+hWWvdFnGU4QzO4RI8uIIW3EMbOkBAwjO8wptjnBfn3flYtpacYuYU/sD5/AFJko/v</latexit><latexit sha1_base64="u13beqnQzj3Kc+k1Dp9cEJNTB5g=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69LLaCp5L0oheh6MVjBfsBaSib7aZdupsNuxshhP4MLx4U8eqv8ea/cdvmoK0PBh7vzTAzL0w408Z1v53SxubW9k55t7K3f3B4VD0+6WqZKkI7RHKp+iHWlLOYdgwznPYTRbEIOe2F07u533uiSjMZP5osoYHA45hFjGBjJb+eoRs0SARS9WG15jbcBdA68QpSgwLtYfVrMJIkFTQ2hGOtfc9NTJBjZRjhdFYZpJommEzxmPqWxlhQHeSLk2fowiojFEllKzZoof6eyLHQOhOh7RTYTPSqNxf/8/zURNdBzuIkNTQmy0VRypGRaP4/GjFFieGZJZgoZm9FZIIVJsamVLEheKsvr5Nus+G5De+hWWvdFnGU4QzO4RI8uIIW3EMbOkBAwjO8wptjnBfn3flYtpacYuYU/sD5/AFJko/v</latexit><latexit sha1_base64="u13beqnQzj3Kc+k1Dp9cEJNTB5g=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69LLaCp5L0oheh6MVjBfsBaSib7aZdupsNuxshhP4MLx4U8eqv8ea/cdvmoK0PBh7vzTAzL0w408Z1v53SxubW9k55t7K3f3B4VD0+6WqZKkI7RHKp+iHWlLOYdgwznPYTRbEIOe2F07u533uiSjMZP5osoYHA45hFjGBjJb+eoRs0SARS9WG15jbcBdA68QpSgwLtYfVrMJIkFTQ2hGOtfc9NTJBjZRjhdFYZpJommEzxmPqWxlhQHeSLk2fowiojFEllKzZoof6eyLHQOhOh7RTYTPSqNxf/8/zURNdBzuIkNTQmy0VRypGRaP4/GjFFieGZJZgoZm9FZIIVJsamVLEheKsvr5Nus+G5De+hWWvdFnGU4QzO4RI8uIIW3EMbOkBAwjO8wptjnBfn3flYtpacYuYU/sD5/AFJko/v</latexit>

✏0(r)
<latexit sha1_base64="59nAtPT8cwuLawELZJNQRzse7iQ=">AAAB9XicbVA9TwJBEN3DL8Qv1NJmIxixIXc0WhJtLDGRjwROsrfMwYa93cvunoZc+B82Fhpj63+x89+4wBUKvmSSl/dmMjMviDnTxnW/ndza+sbmVn67sLO7t39QPDxqaZkoCk0quVSdgGjgTEDTMMOhEysgUcChHYxvZn77EZRmUtybSQx+RIaChYwSY6WHcg9izbgU5xV1Ue4XS27VnQOvEi8jJZSh0S9+9QaSJhEIQznRuuu5sfFTogyjHKaFXqIhJnRMhtC1VJAItJ/Or57iM6sMcCiVLWHwXP09kZJI60kU2M6ImJFe9mbif143MeGVnzIRJwYEXSwKE46NxLMI8IApoIZPLCFUMXsrpiOiCDU2qIINwVt+eZW0alXPrXp3tVL9Oosjj07QKaogD12iOrpFDdREFCn0jF7Rm/PkvDjvzseiNedkM8foD5zPHw6TkYw=</latexit><latexit sha1_base64="59nAtPT8cwuLawELZJNQRzse7iQ=">AAAB9XicbVA9TwJBEN3DL8Qv1NJmIxixIXc0WhJtLDGRjwROsrfMwYa93cvunoZc+B82Fhpj63+x89+4wBUKvmSSl/dmMjMviDnTxnW/ndza+sbmVn67sLO7t39QPDxqaZkoCk0quVSdgGjgTEDTMMOhEysgUcChHYxvZn77EZRmUtybSQx+RIaChYwSY6WHcg9izbgU5xV1Ue4XS27VnQOvEi8jJZSh0S9+9QaSJhEIQznRuuu5sfFTogyjHKaFXqIhJnRMhtC1VJAItJ/Or57iM6sMcCiVLWHwXP09kZJI60kU2M6ImJFe9mbif143MeGVnzIRJwYEXSwKE46NxLMI8IApoIZPLCFUMXsrpiOiCDU2qIINwVt+eZW0alXPrXp3tVL9Oosjj07QKaogD12iOrpFDdREFCn0jF7Rm/PkvDjvzseiNedkM8foD5zPHw6TkYw=</latexit><latexit sha1_base64="59nAtPT8cwuLawELZJNQRzse7iQ=">AAAB9XicbVA9TwJBEN3DL8Qv1NJmIxixIXc0WhJtLDGRjwROsrfMwYa93cvunoZc+B82Fhpj63+x89+4wBUKvmSSl/dmMjMviDnTxnW/ndza+sbmVn67sLO7t39QPDxqaZkoCk0quVSdgGjgTEDTMMOhEysgUcChHYxvZn77EZRmUtybSQx+RIaChYwSY6WHcg9izbgU5xV1Ue4XS27VnQOvEi8jJZSh0S9+9QaSJhEIQznRuuu5sfFTogyjHKaFXqIhJnRMhtC1VJAItJ/Or57iM6sMcCiVLWHwXP09kZJI60kU2M6ImJFe9mbif143MeGVnzIRJwYEXSwKE46NxLMI8IApoIZPLCFUMXsrpiOiCDU2qIINwVt+eZW0alXPrXp3tVL9Oosjj07QKaogD12iOrpFDdREFCn0jF7Rm/PkvDjvzseiNedkM8foD5zPHw6TkYw=</latexit><latexit sha1_base64="59nAtPT8cwuLawELZJNQRzse7iQ=">AAAB9XicbVA9TwJBEN3DL8Qv1NJmIxixIXc0WhJtLDGRjwROsrfMwYa93cvunoZc+B82Fhpj63+x89+4wBUKvmSSl/dmMjMviDnTxnW/ndza+sbmVn67sLO7t39QPDxqaZkoCk0quVSdgGjgTEDTMMOhEysgUcChHYxvZn77EZRmUtybSQx+RIaChYwSY6WHcg9izbgU5xV1Ue4XS27VnQOvEi8jJZSh0S9+9QaSJhEIQznRuuu5sfFTogyjHKaFXqIhJnRMhtC1VJAItJ/Or57iM6sMcCiVLWHwXP09kZJI60kU2M6ImJFe9mbif143MeGVnzIRJwYEXSwKE46NxLMI8IApoIZPLCFUMXsrpiOiCDU2qIINwVt+eZW0alXPrXp3tVL9Oosjj07QKaogD12iOrpFDdREFCn0jF7Rm/PkvDjvzseiNedkM8foD5zPHw6TkYw=</latexit>

✏0(y) = 0
<latexit sha1_base64="1uP72Tu8OUOi/ytD96Ui5ETseEI=">AAAB+3icbVBNS8NAEN34WetXrEcvi61YLyXpRS9C0YvHCvYD2lA220m7dLMJuxsxhP4VLx4U8eof8ea/cdvmoK0PBh7vzTAzz485U9pxvq219Y3Nre3CTnF3b//g0D4qtVWUSAotGvFIdn2igDMBLc00h24sgYQ+h44/uZ35nUeQikXiQacxeCEZCRYwSrSRBnap0odYMR6J82p6ga+xUxnYZafmzIFXiZuTMsrRHNhf/WFEkxCEppwo1XOdWHsZkZpRDtNiP1EQEzohI+gZKkgIysvmt0/xmVGGOIikKaHxXP09kZFQqTT0TWdI9FgtezPxP6+X6ODKy5iIEw2CLhYFCcc6wrMg8JBJoJqnhhAqmbkV0zGRhGoTV9GE4C6/vEra9Zrr1Nz7erlxk8dRQCfoFFWRiy5RA92hJmohip7QM3pFb9bUerHerY9F65qVzxyjP7A+fwA++JKZ</latexit><latexit sha1_base64="1uP72Tu8OUOi/ytD96Ui5ETseEI=">AAAB+3icbVBNS8NAEN34WetXrEcvi61YLyXpRS9C0YvHCvYD2lA220m7dLMJuxsxhP4VLx4U8eof8ea/cdvmoK0PBh7vzTAzz485U9pxvq219Y3Nre3CTnF3b//g0D4qtVWUSAotGvFIdn2igDMBLc00h24sgYQ+h44/uZ35nUeQikXiQacxeCEZCRYwSrSRBnap0odYMR6J82p6ga+xUxnYZafmzIFXiZuTMsrRHNhf/WFEkxCEppwo1XOdWHsZkZpRDtNiP1EQEzohI+gZKkgIysvmt0/xmVGGOIikKaHxXP09kZFQqTT0TWdI9FgtezPxP6+X6ODKy5iIEw2CLhYFCcc6wrMg8JBJoJqnhhAqmbkV0zGRhGoTV9GE4C6/vEra9Zrr1Nz7erlxk8dRQCfoFFWRiy5RA92hJmohip7QM3pFb9bUerHerY9F65qVzxyjP7A+fwA++JKZ</latexit><latexit sha1_base64="1uP72Tu8OUOi/ytD96Ui5ETseEI=">AAAB+3icbVBNS8NAEN34WetXrEcvi61YLyXpRS9C0YvHCvYD2lA220m7dLMJuxsxhP4VLx4U8eof8ea/cdvmoK0PBh7vzTAzz485U9pxvq219Y3Nre3CTnF3b//g0D4qtVWUSAotGvFIdn2igDMBLc00h24sgYQ+h44/uZ35nUeQikXiQacxeCEZCRYwSrSRBnap0odYMR6J82p6ga+xUxnYZafmzIFXiZuTMsrRHNhf/WFEkxCEppwo1XOdWHsZkZpRDtNiP1EQEzohI+gZKkgIysvmt0/xmVGGOIikKaHxXP09kZFQqTT0TWdI9FgtezPxP6+X6ODKy5iIEw2CLhYFCcc6wrMg8JBJoJqnhhAqmbkV0zGRhGoTV9GE4C6/vEra9Zrr1Nz7erlxk8dRQCfoFFWRiy5RA92hJmohip7QM3pFb9bUerHerY9F65qVzxyjP7A+fwA++JKZ</latexit><latexit sha1_base64="1uP72Tu8OUOi/ytD96Ui5ETseEI=">AAAB+3icbVBNS8NAEN34WetXrEcvi61YLyXpRS9C0YvHCvYD2lA220m7dLMJuxsxhP4VLx4U8eof8ea/cdvmoK0PBh7vzTAzz485U9pxvq219Y3Nre3CTnF3b//g0D4qtVWUSAotGvFIdn2igDMBLc00h24sgYQ+h44/uZ35nUeQikXiQacxeCEZCRYwSrSRBnap0odYMR6J82p6ga+xUxnYZafmzIFXiZuTMsrRHNhf/WFEkxCEppwo1XOdWHsZkZpRDtNiP1EQEzohI+gZKkgIysvmt0/xmVGGOIikKaHxXP09kZFQqTT0TWdI9FgtezPxP6+X6ODKy5iIEw2CLhYFCcc6wrMg8JBJoJqnhhAqmbkV0zGRhGoTV9GE4C6/vEra9Zrr1Nz7erlxk8dRQCfoFFWRiy5RA92hJmohip7QM3pFb9bUerHerY9F65qVzxyjP7A+fwA++JKZ</latexit>
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Diffeomorphism

�gMN = �⇠K @Kg(0)MN � @M⇠K g(0)KN � @N⇠K g(0)MK
<latexit sha1_base64="APet4fxde5PZivOblKlKRiBiOnc="></latexit><latexit sha1_base64="APet4fxde5PZivOblKlKRiBiOnc="></latexit><latexit sha1_base64="APet4fxde5PZivOblKlKRiBiOnc="></latexit><latexit sha1_base64="APet4fxde5PZivOblKlKRiBiOnc="></latexit>

⇠µ(x, y) = ⇠̂µ(x) + ⌘µ⌫@⌫⇣(x, y)

⇠5(x, y) = e�2A ⇣ 0(x, y)
<latexit sha1_base64="NsrChPf39Iyqv+GWCgiJpQ9h3Yg="></latexit><latexit sha1_base64="NsrChPf39Iyqv+GWCgiJpQ9h3Yg="></latexit><latexit sha1_base64="NsrChPf39Iyqv+GWCgiJpQ9h3Yg="></latexit><latexit sha1_base64="NsrChPf39Iyqv+GWCgiJpQ9h3Yg="></latexit>

�F = �A0⇣ 0e�2A

�G = � (⇣ 00 � 2A0⇣ 0) e�2A
<latexit sha1_base64="dUCtOCrtSMA425AklJVuJgXN1aA="></latexit><latexit sha1_base64="dUCtOCrtSMA425AklJVuJgXN1aA="></latexit><latexit sha1_base64="dUCtOCrtSMA425AklJVuJgXN1aA="></latexit><latexit sha1_base64="dUCtOCrtSMA425AklJVuJgXN1aA="></latexit>

�hµ⌫ = �@µ⇠̂⌫ � @⌫ ⇠̂µ ,

�✏f(x) = �⇣ ,
<latexit sha1_base64="h0Gszp8rZ3w2wtxXvNrXCr12GFI="></latexit><latexit sha1_base64="h0Gszp8rZ3w2wtxXvNrXCr12GFI="></latexit><latexit sha1_base64="h0Gszp8rZ3w2wtxXvNrXCr12GFI="></latexit><latexit sha1_base64="h0Gszp8rZ3w2wtxXvNrXCr12GFI="></latexit>

For an infinitesimal coordinate shift,  the metric transforms accordingly:

⇣ 0(x, y)|y={0,±r,L} = 0
<latexit sha1_base64="GaaSZI2xrsn3L975tcz8IYsF1aY=">AAACD3icbVC7TsNAEDyHVwgvAyXNiQQIUhTZaaCJFEFDQREk8pBiyzpfLskp54fuzghj/Ac0/AoNBQjR0tLxN1wSFxAYaaXRzK52d9yQUSEN40vLLSwuLa/kVwtr6xubW/r2TlsEEcekhQMW8K6LBGHUJy1JJSPdkBPkuYx03PH5xO/cEC5o4F/LOCS2h4Y+HVCMpJIc/bBk3RGJjsq3lfj43kniupVAo2KFHuQVeGmlKawbsOToRaNqTAH/EjMjRZCh6eifVj/AkUd8iRkSomcaobQTxCXFjKQFKxIkRHiMhqSnqI88Iuxk+k8KD5TSh4OAq/IlnKo/JxLkCRF7rur0kByJeW8i/uf1Ijk4tRPqh5EkPp4tGkQMygBOwoF9ygmWLFYEYU7VrRCPEEdYqggLKgRz/uW/pF2rmkbVvKoVG2dZHHmwB/ZBGZjgBDTABWiCFsDgATyBF/CqPWrP2pv2PmvNadnMLvgF7eMbpduZ1w==</latexit><latexit sha1_base64="GaaSZI2xrsn3L975tcz8IYsF1aY=">AAACD3icbVC7TsNAEDyHVwgvAyXNiQQIUhTZaaCJFEFDQREk8pBiyzpfLskp54fuzghj/Ac0/AoNBQjR0tLxN1wSFxAYaaXRzK52d9yQUSEN40vLLSwuLa/kVwtr6xubW/r2TlsEEcekhQMW8K6LBGHUJy1JJSPdkBPkuYx03PH5xO/cEC5o4F/LOCS2h4Y+HVCMpJIc/bBk3RGJjsq3lfj43kniupVAo2KFHuQVeGmlKawbsOToRaNqTAH/EjMjRZCh6eifVj/AkUd8iRkSomcaobQTxCXFjKQFKxIkRHiMhqSnqI88Iuxk+k8KD5TSh4OAq/IlnKo/JxLkCRF7rur0kByJeW8i/uf1Ijk4tRPqh5EkPp4tGkQMygBOwoF9ygmWLFYEYU7VrRCPEEdYqggLKgRz/uW/pF2rmkbVvKoVG2dZHHmwB/ZBGZjgBDTABWiCFsDgATyBF/CqPWrP2pv2PmvNadnMLvgF7eMbpduZ1w==</latexit><latexit sha1_base64="GaaSZI2xrsn3L975tcz8IYsF1aY=">AAACD3icbVC7TsNAEDyHVwgvAyXNiQQIUhTZaaCJFEFDQREk8pBiyzpfLskp54fuzghj/Ac0/AoNBQjR0tLxN1wSFxAYaaXRzK52d9yQUSEN40vLLSwuLa/kVwtr6xubW/r2TlsEEcekhQMW8K6LBGHUJy1JJSPdkBPkuYx03PH5xO/cEC5o4F/LOCS2h4Y+HVCMpJIc/bBk3RGJjsq3lfj43kniupVAo2KFHuQVeGmlKawbsOToRaNqTAH/EjMjRZCh6eifVj/AkUd8iRkSomcaobQTxCXFjKQFKxIkRHiMhqSnqI88Iuxk+k8KD5TSh4OAq/IlnKo/JxLkCRF7rur0kByJeW8i/uf1Ijk4tRPqh5EkPp4tGkQMygBOwoF9ygmWLFYEYU7VrRCPEEdYqggLKgRz/uW/pF2rmkbVvKoVG2dZHHmwB/ZBGZjgBDTABWiCFsDgATyBF/CqPWrP2pv2PmvNadnMLvgF7eMbpduZ1w==</latexit><latexit sha1_base64="GaaSZI2xrsn3L975tcz8IYsF1aY=">AAACD3icbVC7TsNAEDyHVwgvAyXNiQQIUhTZaaCJFEFDQREk8pBiyzpfLskp54fuzghj/Ac0/AoNBQjR0tLxN1wSFxAYaaXRzK52d9yQUSEN40vLLSwuLa/kVwtr6xubW/r2TlsEEcekhQMW8K6LBGHUJy1JJSPdkBPkuYx03PH5xO/cEC5o4F/LOCS2h4Y+HVCMpJIc/bBk3RGJjsq3lfj43kniupVAo2KFHuQVeGmlKawbsOToRaNqTAH/EjMjRZCh6eifVj/AkUd8iRkSomcaobQTxCXFjKQFKxIkRHiMhqSnqI88Iuxk+k8KD5TSh4OAq/IlnKo/JxLkCRF7rur0kByJeW8i/uf1Ijk4tRPqh5EkPp4tGkQMygBOwoF9ygmWLFYEYU7VrRCPEEdYqggLKgRz/uW/pF2rmkbVvKoVG2dZHHmwB/ZBGZjgBDTABWiCFsDgATyBF/CqPWrP2pv2PmvNadnMLvgF7eMbpduZ1w==</latexit>

Since  diffeomorphism retains the metric in its original structure  (i.e. 
keep          invariant), the transformation is of the specific form:

The component fields will transform as following:

      represents the usual 4d diffeomorphism and the fifth coordinate 
shift is subject to the constraint                                  .
⇠̂µ

<latexit sha1_base64="AABiF2jVN7qHIOZIkWobImetpt8=">AAAB+HicbVA9T8MwEHX4LOWjAUYWixaJqUq6wFjBwlgk+iE1oXJcp7VqJ5F9RpSqv4SFAYRY+Sls/BvcNgO0POmkp/fudHcvygTX4Hnfztr6xubWdmGnuLu3f1ByD49aOjWKsiZNRao6EdFM8IQ1gYNgnUwxIiPB2tHoeua3H5jSPE3uYJyxUJJBwmNOCVip55YqwZAADh75fSANrvTcslf15sCrxM9JGeVo9NyvoJ9SI1kCVBCtu76XQTghCjgVbFoMjGYZoSMyYF1LEyKZDifzw6f4zCp9HKfKVgJ4rv6emBCp9VhGtlMSGOplbyb+53UNxJfhhCeZAZbQxaLYCAwpnqWA+1wxCmJsCaGK21sxHRJFKNisijYEf/nlVdKqVX2v6t/WyvWrPI4COkGn6Bz56ALV0Q1qoCaiyKBn9IrenCfnxXl3Phata04+c4z+wPn8AVumkjk=</latexit><latexit sha1_base64="AABiF2jVN7qHIOZIkWobImetpt8=">AAAB+HicbVA9T8MwEHX4LOWjAUYWixaJqUq6wFjBwlgk+iE1oXJcp7VqJ5F9RpSqv4SFAYRY+Sls/BvcNgO0POmkp/fudHcvygTX4Hnfztr6xubWdmGnuLu3f1ByD49aOjWKsiZNRao6EdFM8IQ1gYNgnUwxIiPB2tHoeua3H5jSPE3uYJyxUJJBwmNOCVip55YqwZAADh75fSANrvTcslf15sCrxM9JGeVo9NyvoJ9SI1kCVBCtu76XQTghCjgVbFoMjGYZoSMyYF1LEyKZDifzw6f4zCp9HKfKVgJ4rv6emBCp9VhGtlMSGOplbyb+53UNxJfhhCeZAZbQxaLYCAwpnqWA+1wxCmJsCaGK21sxHRJFKNisijYEf/nlVdKqVX2v6t/WyvWrPI4COkGn6Bz56ALV0Q1qoCaiyKBn9IrenCfnxXl3Phata04+c4z+wPn8AVumkjk=</latexit><latexit sha1_base64="AABiF2jVN7qHIOZIkWobImetpt8=">AAAB+HicbVA9T8MwEHX4LOWjAUYWixaJqUq6wFjBwlgk+iE1oXJcp7VqJ5F9RpSqv4SFAYRY+Sls/BvcNgO0POmkp/fudHcvygTX4Hnfztr6xubWdmGnuLu3f1ByD49aOjWKsiZNRao6EdFM8IQ1gYNgnUwxIiPB2tHoeua3H5jSPE3uYJyxUJJBwmNOCVip55YqwZAADh75fSANrvTcslf15sCrxM9JGeVo9NyvoJ9SI1kCVBCtu76XQTghCjgVbFoMjGYZoSMyYF1LEyKZDifzw6f4zCp9HKfKVgJ4rv6emBCp9VhGtlMSGOplbyb+53UNxJfhhCeZAZbQxaLYCAwpnqWA+1wxCmJsCaGK21sxHRJFKNisijYEf/nlVdKqVX2v6t/WyvWrPI4COkGn6Bz56ALV0Q1qoCaiyKBn9IrenCfnxXl3Phata04+c4z+wPn8AVumkjk=</latexit><latexit sha1_base64="AABiF2jVN7qHIOZIkWobImetpt8=">AAAB+HicbVA9T8MwEHX4LOWjAUYWixaJqUq6wFjBwlgk+iE1oXJcp7VqJ5F9RpSqv4SFAYRY+Sls/BvcNgO0POmkp/fudHcvygTX4Hnfztr6xubWdmGnuLu3f1ByD49aOjWKsiZNRao6EdFM8IQ1gYNgnUwxIiPB2tHoeua3H5jSPE3uYJyxUJJBwmNOCVip55YqwZAADh75fSANrvTcslf15sCrxM9JGeVo9NyvoJ9SI1kCVBCtu76XQTghCjgVbFoMjGYZoSMyYF1LEyKZDifzw6f4zCp9HKfKVgJ4rv6emBCp9VhGtlMSGOplbyb+53UNxJfhhCeZAZbQxaLYCAwpnqWA+1wxCmJsCaGK21sxHRJFKNisijYEf/nlVdKqVX2v6t/WyvWrPI4COkGn6Bz56ALV0Q1qoCaiyKBn9IrenCfnxXl3Phata04+c4z+wPn8AVumkjk=</latexit>

SEH
<latexit sha1_base64="uytamSjO4rgeUbRSfbtYgLvgep4=">AAAB73icdVDLSgMxFM3UV62vqks3wVZwNWQ61XZZFKHLivYB7VAyaaYNzWTGJCOUoT/hxoUibv0dd/6N6UNQ0QMXDufcy733+DFnSiP0YWVWVtfWN7Kbua3tnd29/P5BS0WJJLRJIh7Jjo8V5UzQpmaa004sKQ59Ttv++HLmt++pVCwSt3oSUy/EQ8ECRrA2Uqd400+v6tNiP19ANnJR1XUhskvlUsWtLsjZeRk6NpqjAJZo9PPvvUFEkpAKTThWquugWHsplpoRTqe5XqJojMkYD2nXUIFDqrx0fu8UnhhlAINImhIaztXvEykOlZqEvukMsR6p395M/MvrJjqoeikTcaKpIItFQcKhjuDseThgkhLNJ4ZgIpm5FZIRlphoE1HOhPD1KfyftEq2g2znulSoXSzjyIIjcAxOgQMqoAbqoAGagAAOHsATeLburEfrxXpdtGas5cwh+AHr7RNioY+J</latexit><latexit sha1_base64="uytamSjO4rgeUbRSfbtYgLvgep4=">AAAB73icdVDLSgMxFM3UV62vqks3wVZwNWQ61XZZFKHLivYB7VAyaaYNzWTGJCOUoT/hxoUibv0dd/6N6UNQ0QMXDufcy733+DFnSiP0YWVWVtfWN7Kbua3tnd29/P5BS0WJJLRJIh7Jjo8V5UzQpmaa004sKQ59Ttv++HLmt++pVCwSt3oSUy/EQ8ECRrA2Uqd400+v6tNiP19ANnJR1XUhskvlUsWtLsjZeRk6NpqjAJZo9PPvvUFEkpAKTThWquugWHsplpoRTqe5XqJojMkYD2nXUIFDqrx0fu8UnhhlAINImhIaztXvEykOlZqEvukMsR6p395M/MvrJjqoeikTcaKpIItFQcKhjuDseThgkhLNJ4ZgIpm5FZIRlphoE1HOhPD1KfyftEq2g2znulSoXSzjyIIjcAxOgQMqoAbqoAGagAAOHsATeLburEfrxXpdtGas5cwh+AHr7RNioY+J</latexit><latexit sha1_base64="uytamSjO4rgeUbRSfbtYgLvgep4=">AAAB73icdVDLSgMxFM3UV62vqks3wVZwNWQ61XZZFKHLivYB7VAyaaYNzWTGJCOUoT/hxoUibv0dd/6N6UNQ0QMXDufcy733+DFnSiP0YWVWVtfWN7Kbua3tnd29/P5BS0WJJLRJIh7Jjo8V5UzQpmaa004sKQ59Ttv++HLmt++pVCwSt3oSUy/EQ8ECRrA2Uqd400+v6tNiP19ANnJR1XUhskvlUsWtLsjZeRk6NpqjAJZo9PPvvUFEkpAKTThWquugWHsplpoRTqe5XqJojMkYD2nXUIFDqrx0fu8UnhhlAINImhIaztXvEykOlZqEvukMsR6p395M/MvrJjqoeikTcaKpIItFQcKhjuDseThgkhLNJ4ZgIpm5FZIRlphoE1HOhPD1KfyftEq2g2znulSoXSzjyIIjcAxOgQMqoAbqoAGagAAOHsATeLburEfrxXpdtGas5cwh+AHr7RNioY+J</latexit><latexit sha1_base64="uytamSjO4rgeUbRSfbtYgLvgep4=">AAAB73icdVDLSgMxFM3UV62vqks3wVZwNWQ61XZZFKHLivYB7VAyaaYNzWTGJCOUoT/hxoUibv0dd/6N6UNQ0QMXDufcy733+DFnSiP0YWVWVtfWN7Kbua3tnd29/P5BS0WJJLRJIh7Jjo8V5UzQpmaa004sKQ59Ttv++HLmt++pVCwSt3oSUy/EQ8ECRrA2Uqd400+v6tNiP19ANnJR1XUhskvlUsWtLsjZeRk6NpqjAJZo9PPvvUFEkpAKTThWquugWHsplpoRTqe5XqJojMkYD2nXUIFDqrx0fu8UnhhlAINImhIaztXvEykOlZqEvukMsR6p395M/MvrJjqoeikTcaKpIItFQcKhjuDseThgkhLNJ4ZgIpm5FZIRlphoE1HOhPD1KfyftEq2g2znulSoXSzjyIIjcAxOgQMqoAbqoAGagAAOHsATeLburEfrxXpdtGas5cwh+AHr7RNioY+J</latexit>
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Radion Kinetic term

The radion kinetic term gets three parts: 1) involving only F and G  2) with 
one epsilon 3) involving only GW scalar:

Lrad�kin =
1

2

Z
dye�2A

n
@µ'@

µ'� 6

2

h
@µF@µ (F �G)

�e�2A✏0@µ


F 0 �A0G� 2

3
�0
0'

�
@µf(x)

io

<latexit sha1_base64="ZFhlP9tHjsaxXfGYnThDyEz4F/k="></latexit><latexit sha1_base64="ZFhlP9tHjsaxXfGYnThDyEz4F/k="></latexit><latexit sha1_base64="ZFhlP9tHjsaxXfGYnThDyEz4F/k="></latexit><latexit sha1_base64="ZFhlP9tHjsaxXfGYnThDyEz4F/k="></latexit>

Sm
<latexit sha1_base64="fu60D2GKlg2hp/hRGVMRDKs9N7E=">AAAB7HicdVDLSgMxFM3UV62vqks3wVZwNWSq9rErunFZ0WkL7VAyaaYNzWSGJCOUod/gxoUibv0gd/6NmbaCih64cDjnXu69x485UxqhDyu3srq2vpHfLGxt7+zuFfcP2ipKJKEuiXgkuz5WlDNBXc00p91YUhz6nHb8yVXmd+6pVCwSd3oaUy/EI8ECRrA2klu+HYTlQbGE7ItqpXLuQGSjs7rTqGXEqdYaCDo2mqMElmgNiu/9YUSSkApNOFaq56BYeymWmhFOZ4V+omiMyQSPaM9QgUOqvHR+7AyeGGUIg0iaEhrO1e8TKQ6Vmoa+6QyxHqvfXib+5fUSHdS9lIk40VSQxaIg4VBHMPscDpmkRPOpIZhIZm6FZIwlJtrkUzAhfH0K/yftiu0g27mplJqXyzjy4Agcg1PggBpogmvQAi4ggIEH8ASeLWE9Wi/W66I1Zy1nDsEPWG+fTOKOWA==</latexit><latexit sha1_base64="fu60D2GKlg2hp/hRGVMRDKs9N7E=">AAAB7HicdVDLSgMxFM3UV62vqks3wVZwNWSq9rErunFZ0WkL7VAyaaYNzWSGJCOUod/gxoUibv0gd/6NmbaCih64cDjnXu69x485UxqhDyu3srq2vpHfLGxt7+zuFfcP2ipKJKEuiXgkuz5WlDNBXc00p91YUhz6nHb8yVXmd+6pVCwSd3oaUy/EI8ECRrA2klu+HYTlQbGE7ItqpXLuQGSjs7rTqGXEqdYaCDo2mqMElmgNiu/9YUSSkApNOFaq56BYeymWmhFOZ4V+omiMyQSPaM9QgUOqvHR+7AyeGGUIg0iaEhrO1e8TKQ6Vmoa+6QyxHqvfXib+5fUSHdS9lIk40VSQxaIg4VBHMPscDpmkRPOpIZhIZm6FZIwlJtrkUzAhfH0K/yftiu0g27mplJqXyzjy4Agcg1PggBpogmvQAi4ggIEH8ASeLWE9Wi/W66I1Zy1nDsEPWG+fTOKOWA==</latexit><latexit sha1_base64="fu60D2GKlg2hp/hRGVMRDKs9N7E=">AAAB7HicdVDLSgMxFM3UV62vqks3wVZwNWSq9rErunFZ0WkL7VAyaaYNzWSGJCOUod/gxoUibv0gd/6NmbaCih64cDjnXu69x485UxqhDyu3srq2vpHfLGxt7+zuFfcP2ipKJKEuiXgkuz5WlDNBXc00p91YUhz6nHb8yVXmd+6pVCwSd3oaUy/EI8ECRrA2klu+HYTlQbGE7ItqpXLuQGSjs7rTqGXEqdYaCDo2mqMElmgNiu/9YUSSkApNOFaq56BYeymWmhFOZ4V+omiMyQSPaM9QgUOqvHR+7AyeGGUIg0iaEhrO1e8TKQ6Vmoa+6QyxHqvfXib+5fUSHdS9lIk40VSQxaIg4VBHMPscDpmkRPOpIZhIZm6FZIwlJtrkUzAhfH0K/yftiu0g27mplJqXyzjy4Agcg1PggBpogmvQAi4ggIEH8ASeLWE9Wi/W66I1Zy1nDsEPWG+fTOKOWA==</latexit><latexit sha1_base64="fu60D2GKlg2hp/hRGVMRDKs9N7E=">AAAB7HicdVDLSgMxFM3UV62vqks3wVZwNWSq9rErunFZ0WkL7VAyaaYNzWSGJCOUod/gxoUibv0gd/6NmbaCih64cDjnXu69x485UxqhDyu3srq2vpHfLGxt7+zuFfcP2ipKJKEuiXgkuz5WlDNBXc00p91YUhz6nHb8yVXmd+6pVCwSd3oaUy/EI8ECRrA2klu+HYTlQbGE7ItqpXLuQGSjs7rTqGXEqdYaCDo2mqMElmgNiu/9YUSSkApNOFaq56BYeymWmhFOZ4V+omiMyQSPaM9QgUOqvHR+7AyeGGUIg0iaEhrO1e8TKQ6Vmoa+6QyxHqvfXib+5fUSHdS9lIk40VSQxaIg4VBHMPscDpmkRPOpIZhIZm6FZIwlJtrkUzAhfH0K/yftiu0g27mplJqXyzjy4Agcg1PggBpogmvQAi4ggIEH8ASeLWE9Wi/W66I1Zy1nDsEPWG+fTOKOWA==</latexit>

SEH + Sm
<latexit sha1_base64="gItrMrcWMJ2+4/TZrFqHPXjVA7o="></latexit><latexit sha1_base64="gItrMrcWMJ2+4/TZrFqHPXjVA7o="></latexit><latexit sha1_base64="gItrMrcWMJ2+4/TZrFqHPXjVA7o="></latexit><latexit sha1_base64="gItrMrcWMJ2+4/TZrFqHPXjVA7o="></latexit>

HC  arXiv: 2201.04053    
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Cosmological solution

ds2 = n(t, y)2dt2 � a(t, y)2dx2 � b(t, y)2dy2

a(t, y) = a0(t)e
�A(1 + �a) , n(t, y) = e�A(1 + �n)

b(t, y) = 1 + �b
<latexit sha1_base64="56Lbnl5GIGYnXfgykiWnIyGsdGI="></latexit><latexit sha1_base64="56Lbnl5GIGYnXfgykiWnIyGsdGI="></latexit><latexit sha1_base64="56Lbnl5GIGYnXfgykiWnIyGsdGI="></latexit><latexit sha1_base64="56Lbnl5GIGYnXfgykiWnIyGsdGI="></latexit>

✓
ȧ0
a0

◆2

+
ä0
a0

=
e�2A

3

2k1k2
k1 � k2

(⇢� 3p)

+
e�2A

3
2�02

0 �b
<latexit sha1_base64="Wd1WhEVBEbEIqq68AKEEmneXKd0="></latexit><latexit sha1_base64="Wd1WhEVBEbEIqq68AKEEmneXKd0="></latexit><latexit sha1_base64="Wd1WhEVBEbEIqq68AKEEmneXKd0="></latexit><latexit sha1_base64="Wd1WhEVBEbEIqq68AKEEmneXKd0="></latexit>

Averaging                        with respect to  y = r brane, one derives:G55 = 2T55
<latexit sha1_base64="8XH0KETb/1kOaigTRpEcXHAX6O4=">AAACA3icdVDLSgMxFM3UV62vqjvdBFvB1ZCZtrYboehClxX6graWTJppQzMPkoxQhoIbf8WNC0Xc+hPu/BvTaQUVPXDhcM693HuPE3ImFUIfRmppeWV1Lb2e2djc2t7J7u41ZRAJQhsk4IFoO1hSznzaUExx2g4FxZ7DacsZX8z81i0VkgV+XU1C2vPw0GcuI1hpqZ89yF/241JpCs9gd4zDEN/YsJ4o+X42h0xUQJVCASLTLtrlQmVOSqdFaJkoQQ4sUOtn37uDgEQe9RXhWMqOhULVi7FQjHA6zXQjSUNMxnhIO5r62KOyFyc/TOGxVgbQDYQuX8FE/T4RY0/KiefoTg+rkfztzcS/vE6k3EovZn4YKeqT+SI34lAFcBYIHDBBieITTTARTN8KyQgLTJSOLaND+PoU/k+atmkh07q2c9XzRRxpcAiOwAmwQBlUwRWogQYg4A48gCfwbNwbj8aL8TpvTRmLmX3wA8bbJyBUleo=</latexit><latexit sha1_base64="8XH0KETb/1kOaigTRpEcXHAX6O4=">AAACA3icdVDLSgMxFM3UV62vqjvdBFvB1ZCZtrYboehClxX6graWTJppQzMPkoxQhoIbf8WNC0Xc+hPu/BvTaQUVPXDhcM693HuPE3ImFUIfRmppeWV1Lb2e2djc2t7J7u41ZRAJQhsk4IFoO1hSznzaUExx2g4FxZ7DacsZX8z81i0VkgV+XU1C2vPw0GcuI1hpqZ89yF/241JpCs9gd4zDEN/YsJ4o+X42h0xUQJVCASLTLtrlQmVOSqdFaJkoQQ4sUOtn37uDgEQe9RXhWMqOhULVi7FQjHA6zXQjSUNMxnhIO5r62KOyFyc/TOGxVgbQDYQuX8FE/T4RY0/KiefoTg+rkfztzcS/vE6k3EovZn4YKeqT+SI34lAFcBYIHDBBieITTTARTN8KyQgLTJSOLaND+PoU/k+atmkh07q2c9XzRRxpcAiOwAmwQBlUwRWogQYg4A48gCfwbNwbj8aL8TpvTRmLmX3wA8bbJyBUleo=</latexit><latexit sha1_base64="8XH0KETb/1kOaigTRpEcXHAX6O4=">AAACA3icdVDLSgMxFM3UV62vqjvdBFvB1ZCZtrYboehClxX6graWTJppQzMPkoxQhoIbf8WNC0Xc+hPu/BvTaQUVPXDhcM693HuPE3ImFUIfRmppeWV1Lb2e2djc2t7J7u41ZRAJQhsk4IFoO1hSznzaUExx2g4FxZ7DacsZX8z81i0VkgV+XU1C2vPw0GcuI1hpqZ89yF/241JpCs9gd4zDEN/YsJ4o+X42h0xUQJVCASLTLtrlQmVOSqdFaJkoQQ4sUOtn37uDgEQe9RXhWMqOhULVi7FQjHA6zXQjSUNMxnhIO5r62KOyFyc/TOGxVgbQDYQuX8FE/T4RY0/KiefoTg+rkfztzcS/vE6k3EovZn4YKeqT+SI34lAFcBYIHDBBieITTTARTN8KyQgLTJSOLaND+PoU/k+atmkh07q2c9XzRRxpcAiOwAmwQBlUwRWogQYg4A48gCfwbNwbj8aL8TpvTRmLmX3wA8bbJyBUleo=</latexit><latexit sha1_base64="8XH0KETb/1kOaigTRpEcXHAX6O4=">AAACA3icdVDLSgMxFM3UV62vqjvdBFvB1ZCZtrYboehClxX6graWTJppQzMPkoxQhoIbf8WNC0Xc+hPu/BvTaQUVPXDhcM693HuPE3ImFUIfRmppeWV1Lb2e2djc2t7J7u41ZRAJQhsk4IFoO1hSznzaUExx2g4FxZ7DacsZX8z81i0VkgV+XU1C2vPw0GcuI1hpqZ89yF/241JpCs9gd4zDEN/YsJ4o+X42h0xUQJVCASLTLtrlQmVOSqdFaJkoQQ4sUOtn37uDgEQe9RXhWMqOhULVi7FQjHA6zXQjSUNMxnhIO5r62KOyFyc/TOGxVgbQDYQuX8FE/T4RY0/KiefoTg+rkfztzcS/vE6k3EovZn4YKeqT+SI34lAFcBYIHDBBieITTTARTN8KyQgLTJSOLaND+PoU/k+atmkh07q2c9XzRRxpcAiOwAmwQBlUwRWogQYg4A48gCfwbNwbj8aL8TpvTRmLmX3wA8bbJyBUleo=</latexit>

To discuss the cosmological expansion,  the metric needs to include 
the time evolution:

     and     are  the matter density and pressure at the brane.⇢
<latexit sha1_base64="gQpyWGOmStrXNwQf0+psWxXMLVU=">AAAB7XicbVBNTwIxEJ3iF+IX6tFLI5h4Irtc9Ej04hET+UhgQ7qlC5Vuu2m7JmTDf/DiQWO8+n+8+W8ssAcFXzLJy3szmZkXJoIb63nfqLCxubW9U9wt7e0fHB6Vj0/aRqWashZVQuluSAwTXLKW5VawbqIZiUPBOuHkdu53npg2XMkHO01YEJOR5BGnxDqpXe3rsaoOyhWv5i2A14mfkwrkaA7KX/2homnMpKWCGNPzvcQGGdGWU8FmpX5qWELohIxYz1FJYmaCbHHtDF84ZYgjpV1Jixfq74mMxMZM49B1xsSOzao3F//zeqmNroOMyyS1TNLloigV2Co8fx0PuWbUiqkjhGrubsV0TDSh1gVUciH4qy+vk3a95ns1/75eadzkcRThDM7hEny4ggbcQRNaQOERnuEV3pBCL+gdfSxbCyifOYU/QJ8/2FuOoQ==</latexit><latexit sha1_base64="gQpyWGOmStrXNwQf0+psWxXMLVU=">AAAB7XicbVBNTwIxEJ3iF+IX6tFLI5h4Irtc9Ej04hET+UhgQ7qlC5Vuu2m7JmTDf/DiQWO8+n+8+W8ssAcFXzLJy3szmZkXJoIb63nfqLCxubW9U9wt7e0fHB6Vj0/aRqWashZVQuluSAwTXLKW5VawbqIZiUPBOuHkdu53npg2XMkHO01YEJOR5BGnxDqpXe3rsaoOyhWv5i2A14mfkwrkaA7KX/2homnMpKWCGNPzvcQGGdGWU8FmpX5qWELohIxYz1FJYmaCbHHtDF84ZYgjpV1Jixfq74mMxMZM49B1xsSOzao3F//zeqmNroOMyyS1TNLloigV2Co8fx0PuWbUiqkjhGrubsV0TDSh1gVUciH4qy+vk3a95ns1/75eadzkcRThDM7hEny4ggbcQRNaQOERnuEV3pBCL+gdfSxbCyifOYU/QJ8/2FuOoQ==</latexit><latexit sha1_base64="gQpyWGOmStrXNwQf0+psWxXMLVU=">AAAB7XicbVBNTwIxEJ3iF+IX6tFLI5h4Irtc9Ej04hET+UhgQ7qlC5Vuu2m7JmTDf/DiQWO8+n+8+W8ssAcFXzLJy3szmZkXJoIb63nfqLCxubW9U9wt7e0fHB6Vj0/aRqWashZVQuluSAwTXLKW5VawbqIZiUPBOuHkdu53npg2XMkHO01YEJOR5BGnxDqpXe3rsaoOyhWv5i2A14mfkwrkaA7KX/2homnMpKWCGNPzvcQGGdGWU8FmpX5qWELohIxYz1FJYmaCbHHtDF84ZYgjpV1Jixfq74mMxMZM49B1xsSOzao3F//zeqmNroOMyyS1TNLloigV2Co8fx0PuWbUiqkjhGrubsV0TDSh1gVUciH4qy+vk3a95ns1/75eadzkcRThDM7hEny4ggbcQRNaQOERnuEV3pBCL+gdfSxbCyifOYU/QJ8/2FuOoQ==</latexit><latexit sha1_base64="gQpyWGOmStrXNwQf0+psWxXMLVU=">AAAB7XicbVBNTwIxEJ3iF+IX6tFLI5h4Irtc9Ej04hET+UhgQ7qlC5Vuu2m7JmTDf/DiQWO8+n+8+W8ssAcFXzLJy3szmZkXJoIb63nfqLCxubW9U9wt7e0fHB6Vj0/aRqWashZVQuluSAwTXLKW5VawbqIZiUPBOuHkdu53npg2XMkHO01YEJOR5BGnxDqpXe3rsaoOyhWv5i2A14mfkwrkaA7KX/2homnMpKWCGNPzvcQGGdGWU8FmpX5qWELohIxYz1FJYmaCbHHtDF84ZYgjpV1Jixfq74mMxMZM49B1xsSOzao3F//zeqmNroOMyyS1TNLloigV2Co8fx0PuWbUiqkjhGrubsV0TDSh1gVUciH4qy+vk3a95ns1/75eadzkcRThDM7hEny4ggbcQRNaQOERnuEV3pBCL+gdfSxbCyifOYU/QJ8/2FuOoQ==</latexit>

p
<latexit sha1_base64="vMkYdyzT1SOUpdOKpUtlXLJbbVA=">AAAB6nicbVA9TwJBEJ3DL8Qv1NJmI5hYkTsaLYk2lhjlI4EL2Vv2YMPe3mV3zoRc+Ak2Fhpj6y+y89+4wBUKvmSSl/dmMjMvSKQw6LrfTmFjc2t7p7hb2ts/ODwqH5+0TZxqxlsslrHuBtRwKRRvoUDJu4nmNAok7wST27nfeeLaiFg94jThfkRHSoSCUbTSQzWpDsoVt+YuQNaJl5MK5GgOyl/9YczSiCtkkhrT89wE/YxqFEzyWamfGp5QNqEj3rNU0YgbP1ucOiMXVhmSMNa2FJKF+nsio5Ex0yiwnRHFsVn15uJ/Xi/F8NrPhEpS5IotF4WpJBiT+d9kKDRnKKeWUKaFvZWwMdWUoU2nZEPwVl9eJ+16zXNr3n290rjJ4yjCGZzDJXhwBQ24gya0gMEInuEV3hzpvDjvzseyteDkM6fwB87nD5EqjU4=</latexit><latexit sha1_base64="vMkYdyzT1SOUpdOKpUtlXLJbbVA=">AAAB6nicbVA9TwJBEJ3DL8Qv1NJmI5hYkTsaLYk2lhjlI4EL2Vv2YMPe3mV3zoRc+Ak2Fhpj6y+y89+4wBUKvmSSl/dmMjMvSKQw6LrfTmFjc2t7p7hb2ts/ODwqH5+0TZxqxlsslrHuBtRwKRRvoUDJu4nmNAok7wST27nfeeLaiFg94jThfkRHSoSCUbTSQzWpDsoVt+YuQNaJl5MK5GgOyl/9YczSiCtkkhrT89wE/YxqFEzyWamfGp5QNqEj3rNU0YgbP1ucOiMXVhmSMNa2FJKF+nsio5Ex0yiwnRHFsVn15uJ/Xi/F8NrPhEpS5IotF4WpJBiT+d9kKDRnKKeWUKaFvZWwMdWUoU2nZEPwVl9eJ+16zXNr3n290rjJ4yjCGZzDJXhwBQ24gya0gMEInuEV3hzpvDjvzseyteDkM6fwB87nD5EqjU4=</latexit><latexit sha1_base64="vMkYdyzT1SOUpdOKpUtlXLJbbVA=">AAAB6nicbVA9TwJBEJ3DL8Qv1NJmI5hYkTsaLYk2lhjlI4EL2Vv2YMPe3mV3zoRc+Ak2Fhpj6y+y89+4wBUKvmSSl/dmMjMvSKQw6LrfTmFjc2t7p7hb2ts/ODwqH5+0TZxqxlsslrHuBtRwKRRvoUDJu4nmNAok7wST27nfeeLaiFg94jThfkRHSoSCUbTSQzWpDsoVt+YuQNaJl5MK5GgOyl/9YczSiCtkkhrT89wE/YxqFEzyWamfGp5QNqEj3rNU0YgbP1ucOiMXVhmSMNa2FJKF+nsio5Ex0yiwnRHFsVn15uJ/Xi/F8NrPhEpS5IotF4WpJBiT+d9kKDRnKKeWUKaFvZWwMdWUoU2nZEPwVl9eJ+16zXNr3n290rjJ4yjCGZzDJXhwBQ24gya0gMEInuEV3hzpvDjvzseyteDkM6fwB87nD5EqjU4=</latexit><latexit sha1_base64="vMkYdyzT1SOUpdOKpUtlXLJbbVA=">AAAB6nicbVA9TwJBEJ3DL8Qv1NJmI5hYkTsaLYk2lhjlI4EL2Vv2YMPe3mV3zoRc+Ak2Fhpj6y+y89+4wBUKvmSSl/dmMjMvSKQw6LrfTmFjc2t7p7hb2ts/ODwqH5+0TZxqxlsslrHuBtRwKRRvoUDJu4nmNAok7wST27nfeeLaiFg94jThfkRHSoSCUbTSQzWpDsoVt+YuQNaJl5MK5GgOyl/9YczSiCtkkhrT89wE/YxqFEzyWamfGp5QNqEj3rNU0YgbP1ucOiMXVhmSMNa2FJKF+nsio5Ex0yiwnRHFsVn15uJ/Xi/F8NrPhEpS5IotF4WpJBiT+d9kKDRnKKeWUKaFvZWwMdWUoU2nZEPwVl9eJ+16zXNr3n290rjJ4yjCGZzDJXhwBQ24gya0gMEInuEV3hzpvDjvzseyteDkM6fwB87nD5EqjU4=</latexit>
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