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Outlook
• HRG for one phenomenological model   

• HRG for simple models

• Exact HRG for two exp potential

• What is special for 
• What is special for anizotropic case

• Few remarks on relation with HJ-method&Refs 

µ 6= 0
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Einstein-Dilaton-one-Maxwell	E.O.M.	are	equivalent		to	Isotropic	RenormGroup	eqs:	

I.A.,	K.Rannu,	JHEP’18

Non-zero	chemical	potential Non-zero	temperature	
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Einstein-Dilaton	E.O.M.	are	equivalent		to	HRG	eqs:	

Zero	chemical	potential Non-zero	temperature	

Gursoy,	Kiritsis,	Mazzanti,		
Nitti,	arXiv:0812.0792	
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IR	Quark	confinement	+	UV	Asymptotic	freedom	

Einstein-Dilaton-E.O.M.	are	equivalent		to	HRG	eq:	

V		~		const	–conformal	case,		
near	conformal	deformations
Improved	HQCD,	
Big	activity	08-14

Energy	scale			

Coupling	constant
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V		const	–	conformal	case	

|X| < 1

X(�) = � tanh
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I.A.,	A.Golubtsova	and	G.	Policastro,		

«Exact	holographic	RG	flows	and	the	A1х	A1	Toda	chain»,	
arXiv:	1803.06764	

Two	motivations:

1)	Relation	with	realistic	model

2)	Explicit	solution,	relation	with	group	theory	and	possible		
					generalizations
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Holographic	RG	Flow	 

Generalization	of	Chamblin&Reall	model,	hep/th9903225
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Fixed points u01 6= u02 6= 0

The left solution u < u02 (the conformally flat spacetimes)

u ! �1 ds2 ⇠ z2/3
�
�dt2 + dy2

1 + dy2
2 + dy2

3 + dz2
�
, z ⇠ e�

3µ1u
4+3k

� ⇠ 9k
16�9k2 (µ2 � µ1)u ⇠ log z ! �1

u ! u02 � ✏ ds2 ⇠ z
18k2

64�9k2
�
�dt2 + dy2

1 + dy2
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3 + dz2
�
,

z ⇠ 64�9k2

4(16�9k2)
(u� u02)

64�9k2

4(16�9k2) ,

� ⇠ � 36k
64�9k2 log z ! +1.

The middle solution u02 < u < u01 (the conformally flat spacetimes)

u ! u02 + ✏ the same as for the left solution at u ! u02 � ✏

u ! u01 � ✏ ds2 ⇠ z
8

9k2�4
�
�dt2 + dy2

1 + dy2
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�
,

� ⇠ 9k
4�9k2 log z ! �1, z ⇠ 16�9k2
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(u� u01)

4�9k2

16�9k2 .

The right solution u > u01 (the conformally flat spacetimes)
u ! u01 + ✏ the same as for the middle solution at u ! u01 + ✏
u ! +1 ds2 ⇠ z2/3

�
�dt2 + dy2

1 + dy2
2 + dy2

3 + dz2
�
,

� ⇠ log z ! �1
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Figure: � on the energy A on the dilaton plotted using the solutions for A and
�.A) the left branch with u02 > u, B) the middle branch u02 < u < u01; C) the
right branch u > u01. For all plots k = 0.4, C1 = �2, C2 = 2, different curves
on the same plot corresponds to the different values of |E1| = |E2|, labeled as
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EXRA DIM: DeWolfet al, 99
Cosmology: IA.,Koshelev,
                      VERNOV, 05
Supersymmetry transformation: 
Skenderis,Townsend ‘06
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<latexit sha1_base64="LpTCZH4RyOnpiPRmVDU+Bt1c6TU="></latexit><latexit sha1_base64="LpTCZH4RyOnpiPRmVDU+Bt1c6TU="></latexit><latexit sha1_base64="LpTCZH4RyOnpiPRmVDU+Bt1c6TU="></latexit><latexit sha1_base64="eg9+QcUBtr13aPdFpKudwm0Q6bk="></latexit>
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<latexit sha1_base64="egbyQX3ls1qu6MjcZ1T7loMIeVs=">AAAC8nicjVHLSgMxFD2O7/qqunQTLEKLUKZFUBeC4salgrWC2jKPVGOnM0MmI0rpX7hzJW79Arf6D+If6F94E6fgA9EMk5yce89Jbq4bByJRtv0yYA0ODY+Mjo3nJianpmfys3MHSZRKj9e8KIjkoeskPBAhrymhAn4YS+503IDX3fa2jtcvuExEFO6rq5ifdJzTULSE5yiimvlyLucnjSrbYLzRrW4VJSv1isdcOc2uOO8x/7 Ih9HReWma+bFSb+YJdts1gP0ElAwVkYzfKP+MYPiJ4SNEBRwhFOICDhL4jVGAjJu4EXeIkIWHiHD3kSJtSFqcMh9g2zae0O8rYkPbaMzFqj04J6JekZFgiTUR5krA+jZl4apw1+5t313jqu13R6mZeHWIVzoj9S9fP/K9O16LQwpqpQVBNsWF0dV7mkppX0Tdnn6pS5BATp7FPcUnYM8r+OzOjSUzt+m0dE381mZrVey/LTfGmb0kNrnxv509Qq5bXy5W9lcLmWtbpMSxgEUVq5yo2sYNd1Mj6Gg94xJOVWjfWrXX3kWoNZJp5fBnW/TseVJ8U</latexit><latexit sha1_base64="egbyQX3ls1qu6MjcZ1T7loMIeVs=">AAAC8nicjVHLSgMxFD2O7/qqunQTLEKLUKZFUBeC4salgrWC2jKPVGOnM0MmI0rpX7hzJW79Arf6D+If6F94E6fgA9EMk5yce89Jbq4bByJRtv0yYA0ODY+Mjo3nJianpmfys3MHSZRKj9e8KIjkoeskPBAhrymhAn4YS+503IDX3fa2jtcvuExEFO6rq5ifdJzTULSE5yiimvlyLucnjSrbYLzRrW4VJSv1isdcOc2uOO8x/7 Ih9HReWma+bFSb+YJdts1gP0ElAwVkYzfKP+MYPiJ4SNEBRwhFOICDhL4jVGAjJu4EXeIkIWHiHD3kSJtSFqcMh9g2zae0O8rYkPbaMzFqj04J6JekZFgiTUR5krA+jZl4apw1+5t313jqu13R6mZeHWIVzoj9S9fP/K9O16LQwpqpQVBNsWF0dV7mkppX0Tdnn6pS5BATp7FPcUnYM8r+OzOjSUzt+m0dE381mZrVey/LTfGmb0kNrnxv509Qq5bXy5W9lcLmWtbpMSxgEUVq5yo2sYNd1Mj6Gg94xJOVWjfWrXX3kWoNZJp5fBnW/TseVJ8U</latexit><latexit sha1_base64="egbyQX3ls1qu6MjcZ1T7loMIeVs=">AAAC8nicjVHLSgMxFD2O7/qqunQTLEKLUKZFUBeC4salgrWC2jKPVGOnM0MmI0rpX7hzJW79Arf6D+If6F94E6fgA9EMk5yce89Jbq4bByJRtv0yYA0ODY+Mjo3nJianpmfys3MHSZRKj9e8KIjkoeskPBAhrymhAn4YS+503IDX3fa2jtcvuExEFO6rq5ifdJzTULSE5yiimvlyLucnjSrbYLzRrW4VJSv1isdcOc2uOO8x/7 Ih9HReWma+bFSb+YJdts1gP0ElAwVkYzfKP+MYPiJ4SNEBRwhFOICDhL4jVGAjJu4EXeIkIWHiHD3kSJtSFqcMh9g2zae0O8rYkPbaMzFqj04J6JekZFgiTUR5krA+jZl4apw1+5t313jqu13R6mZeHWIVzoj9S9fP/K9O16LQwpqpQVBNsWF0dV7mkppX0Tdnn6pS5BATp7FPcUnYM8r+OzOjSUzt+m0dE381mZrVey/LTfGmb0kNrnxv509Qq5bXy5W9lcLmWtbpMSxgEUVq5yo2sYNd1Mj6Gg94xJOVWjfWrXX3kWoNZJp5fBnW/TseVJ8U</latexit><latexit sha1_base64="T6G2cN1P9zYIhuyqrI7zuCzMo4A=">AAAC8nicjVHLSgMxFD0d3/VVdekmWISKUKazUReC4salgrWFass8okanM0MmI0rpX7hzJW79Arf6D+If6F94E0fwgWiGSU7OveckN9dLQpEq234uWAODQ8Mjo2PF8YnJqenSzOx+GmfS53U/DmPZ9NyUhyLidSVUyJuJ5G7XC3nDO9vS8cY5l6mIoz11mfDDrnsciSPhu4qoTqlaLAZp22HrjLd7zmZFsqV+5YArt9MTp30WXL SFnk6Xllkg206nVLarthnsJ6jloIx87MSlJxwgQAwfGbrgiKAIh3CR0tdCDTYS4g7RI04SEibO0UeRtBllccpwiT2j+Zh2rZyNaK89U6P26ZSQfklKhkXSxJQnCevTmIlnxlmzv3n3jKe+2yWtXu7VJVbhhNi/dB+Z/9XpWhSOsGpqEFRTYhhdnZ+7ZOZV9M3Zp6oUOSTEaRxQXBL2jfLjnZnRpKZ2/bauib+YTM3qvZ/nZnjVt6QG17638yeoO9W1am3XKW+s5p0exTwWUKF2rmAD29hBnayvcI8HPFqZdW3dWLfvqVYh18zhy7Du3gAdtJ8S</latexit>
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EXRA DIM: DeWolfet al, 99
Cosmology: IA.,Koshelev,
                      VERNOV, 05
Supersymmetry transformation: 
Skenderis,Townsend ‘06
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<latexit sha1_base64="LpTCZH4RyOnpiPRmVDU+Bt1c6TU="></latexit><latexit sha1_base64="LpTCZH4RyOnpiPRmVDU+Bt1c6TU="></latexit><latexit sha1_base64="LpTCZH4RyOnpiPRmVDU+Bt1c6TU="></latexit><latexit sha1_base64="eg9+QcUBtr13aPdFpKudwm0Q6bk="></latexit>
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<latexit sha1_base64="egbyQX3ls1qu6MjcZ1T7loMIeVs=">AAAC8nicjVHLSgMxFD2O7/qqunQTLEKLUKZFUBeC4salgrWC2jKPVGOnM0MmI0rpX7hzJW79Arf6D+If6F94E6fgA9EMk5yce89Jbq4bByJRtv0yYA0ODY+Mjo3nJianpmfys3MHSZRKj9e8KIjkoeskPBAhrymhAn4YS+503IDX3fa2jtcvuExEFO6rq5ifdJzTULSE5yiimvlyLucnjSrbYLzRrW4VJSv1isdcOc2uOO8x/7 Ih9HReWma+bFSb+YJdts1gP0ElAwVkYzfKP+MYPiJ4SNEBRwhFOICDhL4jVGAjJu4EXeIkIWHiHD3kSJtSFqcMh9g2zae0O8rYkPbaMzFqj04J6JekZFgiTUR5krA+jZl4apw1+5t313jqu13R6mZeHWIVzoj9S9fP/K9O16LQwpqpQVBNsWF0dV7mkppX0Tdnn6pS5BATp7FPcUnYM8r+OzOjSUzt+m0dE381mZrVey/LTfGmb0kNrnxv509Qq5bXy5W9lcLmWtbpMSxgEUVq5yo2sYNd1Mj6Gg94xJOVWjfWrXX3kWoNZJp5fBnW/TseVJ8U</latexit><latexit sha1_base64="egbyQX3ls1qu6MjcZ1T7loMIeVs=">AAAC8nicjVHLSgMxFD2O7/qqunQTLEKLUKZFUBeC4salgrWC2jKPVGOnM0MmI0rpX7hzJW79Arf6D+If6F94E6fgA9EMk5yce89Jbq4bByJRtv0yYA0ODY+Mjo3nJianpmfys3MHSZRKj9e8KIjkoeskPBAhrymhAn4YS+503IDX3fa2jtcvuExEFO6rq5ifdJzTULSE5yiimvlyLucnjSrbYLzRrW4VJSv1isdcOc2uOO8x/7 Ih9HReWma+bFSb+YJdts1gP0ElAwVkYzfKP+MYPiJ4SNEBRwhFOICDhL4jVGAjJu4EXeIkIWHiHD3kSJtSFqcMh9g2zae0O8rYkPbaMzFqj04J6JekZFgiTUR5krA+jZl4apw1+5t313jqu13R6mZeHWIVzoj9S9fP/K9O16LQwpqpQVBNsWF0dV7mkppX0Tdnn6pS5BATp7FPcUnYM8r+OzOjSUzt+m0dE381mZrVey/LTfGmb0kNrnxv509Qq5bXy5W9lcLmWtbpMSxgEUVq5yo2sYNd1Mj6Gg94xJOVWjfWrXX3kWoNZJp5fBnW/TseVJ8U</latexit><latexit sha1_base64="egbyQX3ls1qu6MjcZ1T7loMIeVs=">AAAC8nicjVHLSgMxFD2O7/qqunQTLEKLUKZFUBeC4salgrWC2jKPVGOnM0MmI0rpX7hzJW79Arf6D+If6F94E6fgA9EMk5yce89Jbq4bByJRtv0yYA0ODY+Mjo3nJianpmfys3MHSZRKj9e8KIjkoeskPBAhrymhAn4YS+503IDX3fa2jtcvuExEFO6rq5ifdJzTULSE5yiimvlyLucnjSrbYLzRrW4VJSv1isdcOc2uOO8x/7 Ih9HReWma+bFSb+YJdts1gP0ElAwVkYzfKP+MYPiJ4SNEBRwhFOICDhL4jVGAjJu4EXeIkIWHiHD3kSJtSFqcMh9g2zae0O8rYkPbaMzFqj04J6JekZFgiTUR5krA+jZl4apw1+5t313jqu13R6mZeHWIVzoj9S9fP/K9O16LQwpqpQVBNsWF0dV7mkppX0Tdnn6pS5BATp7FPcUnYM8r+OzOjSUzt+m0dE381mZrVey/LTfGmb0kNrnxv509Qq5bXy5W9lcLmWtbpMSxgEUVq5yo2sYNd1Mj6Gg94xJOVWjfWrXX3kWoNZJp5fBnW/TseVJ8U</latexit><latexit sha1_base64="T6G2cN1P9zYIhuyqrI7zuCzMo4A=">AAAC8nicjVHLSgMxFD0d3/VVdekmWISKUKazUReC4salgrWFass8okanM0MmI0rpX7hzJW79Arf6D+If6F94E0fwgWiGSU7OveckN9dLQpEq234uWAODQ8Mjo2PF8YnJqenSzOx+GmfS53U/DmPZ9NyUhyLidSVUyJuJ5G7XC3nDO9vS8cY5l6mIoz11mfDDrnsciSPhu4qoTqlaLAZp22HrjLd7zmZFsqV+5YArt9MTp30WXL SFnk6Xllkg206nVLarthnsJ6jloIx87MSlJxwgQAwfGbrgiKAIh3CR0tdCDTYS4g7RI04SEibO0UeRtBllccpwiT2j+Zh2rZyNaK89U6P26ZSQfklKhkXSxJQnCevTmIlnxlmzv3n3jKe+2yWtXu7VJVbhhNi/dB+Z/9XpWhSOsGpqEFRTYhhdnZ+7ZOZV9M3Zp6oUOSTEaRxQXBL2jfLjnZnRpKZ2/bauib+YTM3qvZ/nZnjVt6QG17638yeoO9W1am3XKW+s5p0exTwWUKF2rmAD29hBnayvcI8HPFqZdW3dWLfvqVYh18zhy7Du3gAdtJ8S</latexit>
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<latexit sha1_base64="2APgi/aUaxMCABtBMKMQpKoonjg="></latexit><latexit sha1_base64="2APgi/aUaxMCABtBMKMQpKoonjg="></latexit><latexit sha1_base64="2APgi/aUaxMCABtBMKMQpKoonjg="></latexit><latexit sha1_base64="N2YNArVlarpjrFrDapyrnFYYKpk="></latexit>
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<latexit sha1_base64="JGZLX7XgYGgxa4EnnwOJD3f05dE="></latexit><latexit sha1_base64="JGZLX7XgYGgxa4EnnwOJD3f05dE="></latexit><latexit sha1_base64="JGZLX7XgYGgxa4EnnwOJD3f05dE="></latexit><latexit sha1_base64="IPeBaA234qPZsvtBcQCgvwVXJ8I="></latexit>
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<latexit sha1_base64="dA+Xp09djE9uWYmJNZX7zkKF+20="></latexit><latexit sha1_base64="dA+Xp09djE9uWYmJNZX7zkKF+20="></latexit><latexit sha1_base64="dA+Xp09djE9uWYmJNZX7zkKF+20="></latexit><latexit sha1_base64="hjLhKjmVbdX1VdRQ2Qc2TuLV57w=">AAACtHicjVLLTsMwEJyGVwkFyplLRIXEqUq4ADckOHAsEqGVSoUS1y2mecl2kKqKH+DKxyH+AP6CtUkloELgKMl4dmfs9TouEqG077/WnKXlldW1+rq70XA3t7abjWuVl5LxkOVJLntxpHgiMh5qoRPeKySP0jjh3XhyZuLdBy6VyLMrPS34II3GmRgJFmmiOrfNlt/27fAWQVCBFqqRN19wgyFyMJRIwZFBE04QQdHTRwAfBXEDzIiThISNczzCJW1JWZwyImIn9B3TrF+xGc2Np7JqRqsk9EpSetgnTU55krBZzbPx0job9jfvmfU0e5vSP668UmI17oj9SzfP/K/O1KIxwrGtQVBNhWVMdaxyKe2pmJ17X6rS5FAQZ/CQ4pIws8r5OXtWo2zt5mwjG3+zmYY1c1bllng3u6T+Bj+7uQjCw/ZJO7j0Uccu9nBAXTzCKS7QQUiOQzzh2Tl37p3i8xo4teo+7ODbcOQHT8mMsQ==</latexit><latexit sha1_base64="arbAslr9pyN+pT1SwcCrMqOiYNQ="></latexit><latexit sha1_base64="yInvwuZQGZtfAiIOv5p+tqdbb+4="></latexit><latexit sha1_base64="LpIK+2Ft8gudFg+2/1vjuQX/v0g="></latexit><latexit sha1_base64="dA+Xp09djE9uWYmJNZX7zkKF+20="></latexit><latexit sha1_base64="dA+Xp09djE9uWYmJNZX7zkKF+20="></latexit><latexit sha1_base64="dA+Xp09djE9uWYmJNZX7zkKF+20="></latexit><latexit sha1_base64="dA+Xp09djE9uWYmJNZX7zkKF+20="></latexit><latexit sha1_base64="dA+Xp09djE9uWYmJNZX7zkKF+20="></latexit><latexit sha1_base64="9NX6GXSISHFi6yVe5QWCFC6xfd0="></latexit>
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<latexit sha1_base64="/jVJHLvWpVdfeR2h8+LVrFZAl8M="></latexit><latexit sha1_base64="/jVJHLvWpVdfeR2h8+LVrFZAl8M="></latexit><latexit sha1_base64="/jVJHLvWpVdfeR2h8+LVrFZAl8M="></latexit><latexit sha1_base64="mWNPEShAZn03YGakWxb/mTCFXIQ="></latexit>

EXRA DIM: DeWolfet al, 99
Cosmology: IA.,Koshelev,
                      VERNOV, 05
Supersymmetry transformation: 
Skenderis,Townsend ‘06
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<latexit sha1_base64="a/oc6vWDExbnyOueFIY8nqjv+rU="></latexit><latexit sha1_base64="ka9pE4yayiRLLvEiYpUpTJHJvpE="></latexit><latexit sha1_base64="ka9pE4yayiRLLvEiYpUpTJHJvpE="></latexit><latexit sha1_base64="OSekq3POimmsg7+E6USedbWxjB8="></latexit>



Relation with HJ method and refs. Backup
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<latexit sha1_base64="LpTCZH4RyOnpiPRmVDU+Bt1c6TU="></latexit><latexit sha1_base64="LpTCZH4RyOnpiPRmVDU+Bt1c6TU="></latexit><latexit sha1_base64="LpTCZH4RyOnpiPRmVDU+Bt1c6TU="></latexit><latexit sha1_base64="eg9+QcUBtr13aPdFpKudwm0Q6bk="></latexit>

ds2 = e2A(r)(⌘ijdx
idxj) + dr2

<latexit sha1_base64="egbyQX3ls1qu6MjcZ1T7loMIeVs=">AAAC8nicjVHLSgMxFD2O7/qqunQTLEKLUKZFUBeC4salgrWC2jKPVGOnM0MmI0rpX7hzJW79Arf6D+If6F94E6fgA9EMk5yce89Jbq4bByJRtv0yYA0ODY+Mjo3nJianpmfys3MHSZRKj9e8KIjkoeskPBAhrymhAn4YS+503IDX3fa2jtcvuExEFO6rq5ifdJzTULSE5yiimvlyLucnjSrbYLzRrW4VJSv1isdcOc2uOO8x/7 Ih9HReWma+bFSb+YJdts1gP0ElAwVkYzfKP+MYPiJ4SNEBRwhFOICDhL4jVGAjJu4EXeIkIWHiHD3kSJtSFqcMh9g2zae0O8rYkPbaMzFqj04J6JekZFgiTUR5krA+jZl4apw1+5t313jqu13R6mZeHWIVzoj9S9fP/K9O16LQwpqpQVBNsWF0dV7mkppX0Tdnn6pS5BATp7FPcUnYM8r+OzOjSUzt+m0dE381mZrVey/LTfGmb0kNrnxv509Qq5bXy5W9lcLmWtbpMSxgEUVq5yo2sYNd1Mj6Gg94xJOVWjfWrXX3kWoNZJp5fBnW/TseVJ8U</latexit><latexit sha1_base64="egbyQX3ls1qu6MjcZ1T7loMIeVs=">AAAC8nicjVHLSgMxFD2O7/qqunQTLEKLUKZFUBeC4salgrWC2jKPVGOnM0MmI0rpX7hzJW79Arf6D+If6F94E6fgA9EMk5yce89Jbq4bByJRtv0yYA0ODY+Mjo3nJianpmfys3MHSZRKj9e8KIjkoeskPBAhrymhAn4YS+503IDX3fa2jtcvuExEFO6rq5ifdJzTULSE5yiimvlyLucnjSrbYLzRrW4VJSv1isdcOc2uOO8x/7 Ih9HReWma+bFSb+YJdts1gP0ElAwVkYzfKP+MYPiJ4SNEBRwhFOICDhL4jVGAjJu4EXeIkIWHiHD3kSJtSFqcMh9g2zae0O8rYkPbaMzFqj04J6JekZFgiTUR5krA+jZl4apw1+5t313jqu13R6mZeHWIVzoj9S9fP/K9O16LQwpqpQVBNsWF0dV7mkppX0Tdnn6pS5BATp7FPcUnYM8r+OzOjSUzt+m0dE381mZrVey/LTfGmb0kNrnxv509Qq5bXy5W9lcLmWtbpMSxgEUVq5yo2sYNd1Mj6Gg94xJOVWjfWrXX3kWoNZJp5fBnW/TseVJ8U</latexit><latexit sha1_base64="egbyQX3ls1qu6MjcZ1T7loMIeVs=">AAAC8nicjVHLSgMxFD2O7/qqunQTLEKLUKZFUBeC4salgrWC2jKPVGOnM0MmI0rpX7hzJW79Arf6D+If6F94E6fgA9EMk5yce89Jbq4bByJRtv0yYA0ODY+Mjo3nJianpmfys3MHSZRKj9e8KIjkoeskPBAhrymhAn4YS+503IDX3fa2jtcvuExEFO6rq5ifdJzTULSE5yiimvlyLucnjSrbYLzRrW4VJSv1isdcOc2uOO8x/7 Ih9HReWma+bFSb+YJdts1gP0ElAwVkYzfKP+MYPiJ4SNEBRwhFOICDhL4jVGAjJu4EXeIkIWHiHD3kSJtSFqcMh9g2zae0O8rYkPbaMzFqj04J6JekZFgiTUR5krA+jZl4apw1+5t313jqu13R6mZeHWIVzoj9S9fP/K9O16LQwpqpQVBNsWF0dV7mkppX0Tdnn6pS5BATp7FPcUnYM8r+OzOjSUzt+m0dE381mZrVey/LTfGmb0kNrnxv509Qq5bXy5W9lcLmWtbpMSxgEUVq5yo2sYNd1Mj6Gg94xJOVWjfWrXX3kWoNZJp5fBnW/TseVJ8U</latexit><latexit sha1_base64="T6G2cN1P9zYIhuyqrI7zuCzMo4A=">AAAC8nicjVHLSgMxFD0d3/VVdekmWISKUKazUReC4salgrWFass8okanM0MmI0rpX7hzJW79Arf6D+If6F94E0fwgWiGSU7OveckN9dLQpEq234uWAODQ8Mjo2PF8YnJqenSzOx+GmfS53U/DmPZ9NyUhyLidSVUyJuJ5G7XC3nDO9vS8cY5l6mIoz11mfDDrnsciSPhu4qoTqlaLAZp22HrjLd7zmZFsqV+5YArt9MTp30WXL SFnk6Xllkg206nVLarthnsJ6jloIx87MSlJxwgQAwfGbrgiKAIh3CR0tdCDTYS4g7RI04SEibO0UeRtBllccpwiT2j+Zh2rZyNaK89U6P26ZSQfklKhkXSxJQnCevTmIlnxlmzv3n3jKe+2yWtXu7VJVbhhNi/dB+Z/9XpWhSOsGpqEFRTYhhdnZ+7ZOZV9M3Zp6oUOSTEaRxQXBL2jfLjnZnRpKZ2/bauib+YTM3qvZ/nZnjVt6QG17638yeoO9W1am3XKW+s5p0exTwWUKF2rmAD29hBnayvcI8HPFqZdW3dWLfvqVYh18zhy7Du3gAdtJ8S</latexit>
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Ȧ
= �1

2

W 0

W
<latexit sha1_base64="2APgi/aUaxMCABtBMKMQpKoonjg="></latexit><latexit sha1_base64="2APgi/aUaxMCABtBMKMQpKoonjg="></latexit><latexit sha1_base64="2APgi/aUaxMCABtBMKMQpKoonjg="></latexit><latexit sha1_base64="N2YNArVlarpjrFrDapyrnFYYKpk="></latexit>
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<latexit sha1_base64="WYzRyzg0rNrgJxakmCnar/Y7WdA="></latexit><latexit sha1_base64="WYzRyzg0rNrgJxakmCnar/Y7WdA="></latexit><latexit sha1_base64="WYzRyzg0rNrgJxakmCnar/Y7WdA="></latexit><latexit sha1_base64="41julSxE6G4J80JrdMJ+TgwXTHI="></latexit>
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<latexit sha1_base64="JGZLX7XgYGgxa4EnnwOJD3f05dE="></latexit><latexit sha1_base64="JGZLX7XgYGgxa4EnnwOJD3f05dE="></latexit><latexit sha1_base64="JGZLX7XgYGgxa4EnnwOJD3f05dE="></latexit><latexit sha1_base64="IPeBaA234qPZsvtBcQCgvwVXJ8I="></latexit>
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<latexit sha1_base64="dA+Xp09djE9uWYmJNZX7zkKF+20="></latexit><latexit sha1_base64="dA+Xp09djE9uWYmJNZX7zkKF+20="></latexit><latexit sha1_base64="dA+Xp09djE9uWYmJNZX7zkKF+20="></latexit><latexit sha1_base64="hjLhKjmVbdX1VdRQ2Qc2TuLV57w=">AAACtHicjVLLTsMwEJyGVwkFyplLRIXEqUq4ADckOHAsEqGVSoUS1y2mecl2kKqKH+DKxyH+AP6CtUkloELgKMl4dmfs9TouEqG077/WnKXlldW1+rq70XA3t7abjWuVl5LxkOVJLntxpHgiMh5qoRPeKySP0jjh3XhyZuLdBy6VyLMrPS34II3GmRgJFmmiOrfNlt/27fAWQVCBFqqRN19wgyFyMJRIwZFBE04QQdHTRwAfBXEDzIiThISNczzCJW1JWZwyImIn9B3TrF+xGc2Np7JqRqsk9EpSetgnTU55krBZzbPx0job9jfvmfU0e5vSP668UmI17oj9SzfP/K/O1KIxwrGtQVBNhWVMdaxyKe2pmJ17X6rS5FAQZ/CQ4pIws8r5OXtWo2zt5mwjG3+zmYY1c1bllng3u6T+Bj+7uQjCw/ZJO7j0Uccu9nBAXTzCKS7QQUiOQzzh2Tl37p3i8xo4teo+7ODbcOQHT8mMsQ==</latexit><latexit sha1_base64="arbAslr9pyN+pT1SwcCrMqOiYNQ="></latexit><latexit sha1_base64="yInvwuZQGZtfAiIOv5p+tqdbb+4="></latexit><latexit sha1_base64="LpIK+2Ft8gudFg+2/1vjuQX/v0g="></latexit><latexit sha1_base64="dA+Xp09djE9uWYmJNZX7zkKF+20="></latexit><latexit sha1_base64="dA+Xp09djE9uWYmJNZX7zkKF+20="></latexit><latexit sha1_base64="dA+Xp09djE9uWYmJNZX7zkKF+20="></latexit><latexit sha1_base64="dA+Xp09djE9uWYmJNZX7zkKF+20="></latexit><latexit sha1_base64="dA+Xp09djE9uWYmJNZX7zkKF+20="></latexit><latexit sha1_base64="9NX6GXSISHFi6yVe5QWCFC6xfd0="></latexit>
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<latexit sha1_base64="/jVJHLvWpVdfeR2h8+LVrFZAl8M="></latexit><latexit sha1_base64="/jVJHLvWpVdfeR2h8+LVrFZAl8M="></latexit><latexit sha1_base64="/jVJHLvWpVdfeR2h8+LVrFZAl8M="></latexit><latexit sha1_base64="mWNPEShAZn03YGakWxb/mTCFXIQ="></latexit>

EXRA DIM: DeWolfet al, 99
Cosmology: IA.,Koshelev,
                      VERNOV, 05
Supersymmetry transformation: 
Skenderis,Townsend ‘06
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3(Ȧ+

1

3
W )2 � 1

2
(�̇� 1

2
W 0(�))2

�
�

Z
dr

@

@r


e4A(2Ȧ+
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<latexit sha1_base64="a/oc6vWDExbnyOueFIY8nqjv+rU="></latexit><latexit sha1_base64="ka9pE4yayiRLLvEiYpUpTJHJvpE="></latexit><latexit sha1_base64="ka9pE4yayiRLLvEiYpUpTJHJvpE="></latexit><latexit sha1_base64="OSekq3POimmsg7+E6USedbWxjB8="></latexit>



Relation with HJ method and refs. Backup
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<latexit sha1_base64="LpTCZH4RyOnpiPRmVDU+Bt1c6TU="></latexit><latexit sha1_base64="LpTCZH4RyOnpiPRmVDU+Bt1c6TU="></latexit><latexit sha1_base64="LpTCZH4RyOnpiPRmVDU+Bt1c6TU="></latexit><latexit sha1_base64="eg9+QcUBtr13aPdFpKudwm0Q6bk="></latexit>

ds2 = e2A(r)(⌘ijdx
idxj) + dr2

<latexit sha1_base64="egbyQX3ls1qu6MjcZ1T7loMIeVs=">AAAC8nicjVHLSgMxFD2O7/qqunQTLEKLUKZFUBeC4salgrWC2jKPVGOnM0MmI0rpX7hzJW79Arf6D+If6F94E6fgA9EMk5yce89Jbq4bByJRtv0yYA0ODY+Mjo3nJianpmfys3MHSZRKj9e8KIjkoeskPBAhrymhAn4YS+503IDX3fa2jtcvuExEFO6rq5ifdJzTULSE5yiimvlyLucnjSrbYLzRrW4VJSv1isdcOc2uOO8x/7 Ih9HReWma+bFSb+YJdts1gP0ElAwVkYzfKP+MYPiJ4SNEBRwhFOICDhL4jVGAjJu4EXeIkIWHiHD3kSJtSFqcMh9g2zae0O8rYkPbaMzFqj04J6JekZFgiTUR5krA+jZl4apw1+5t313jqu13R6mZeHWIVzoj9S9fP/K9O16LQwpqpQVBNsWF0dV7mkppX0Tdnn6pS5BATp7FPcUnYM8r+OzOjSUzt+m0dE381mZrVey/LTfGmb0kNrnxv509Qq5bXy5W9lcLmWtbpMSxgEUVq5yo2sYNd1Mj6Gg94xJOVWjfWrXX3kWoNZJp5fBnW/TseVJ8U</latexit><latexit sha1_base64="egbyQX3ls1qu6MjcZ1T7loMIeVs=">AAAC8nicjVHLSgMxFD2O7/qqunQTLEKLUKZFUBeC4salgrWC2jKPVGOnM0MmI0rpX7hzJW79Arf6D+If6F94E6fgA9EMk5yce89Jbq4bByJRtv0yYA0ODY+Mjo3nJianpmfys3MHSZRKj9e8KIjkoeskPBAhrymhAn4YS+503IDX3fa2jtcvuExEFO6rq5ifdJzTULSE5yiimvlyLucnjSrbYLzRrW4VJSv1isdcOc2uOO8x/7 Ih9HReWma+bFSb+YJdts1gP0ElAwVkYzfKP+MYPiJ4SNEBRwhFOICDhL4jVGAjJu4EXeIkIWHiHD3kSJtSFqcMh9g2zae0O8rYkPbaMzFqj04J6JekZFgiTUR5krA+jZl4apw1+5t313jqu13R6mZeHWIVzoj9S9fP/K9O16LQwpqpQVBNsWF0dV7mkppX0Tdnn6pS5BATp7FPcUnYM8r+OzOjSUzt+m0dE381mZrVey/LTfGmb0kNrnxv509Qq5bXy5W9lcLmWtbpMSxgEUVq5yo2sYNd1Mj6Gg94xJOVWjfWrXX3kWoNZJp5fBnW/TseVJ8U</latexit><latexit sha1_base64="egbyQX3ls1qu6MjcZ1T7loMIeVs=">AAAC8nicjVHLSgMxFD2O7/qqunQTLEKLUKZFUBeC4salgrWC2jKPVGOnM0MmI0rpX7hzJW79Arf6D+If6F94E6fgA9EMk5yce89Jbq4bByJRtv0yYA0ODY+Mjo3nJianpmfys3MHSZRKj9e8KIjkoeskPBAhrymhAn4YS+503IDX3fa2jtcvuExEFO6rq5ifdJzTULSE5yiimvlyLucnjSrbYLzRrW4VJSv1isdcOc2uOO8x/7 Ih9HReWma+bFSb+YJdts1gP0ElAwVkYzfKP+MYPiJ4SNEBRwhFOICDhL4jVGAjJu4EXeIkIWHiHD3kSJtSFqcMh9g2zae0O8rYkPbaMzFqj04J6JekZFgiTUR5krA+jZl4apw1+5t313jqu13R6mZeHWIVzoj9S9fP/K9O16LQwpqpQVBNsWF0dV7mkppX0Tdnn6pS5BATp7FPcUnYM8r+OzOjSUzt+m0dE381mZrVey/LTfGmb0kNrnxv509Qq5bXy5W9lcLmWtbpMSxgEUVq5yo2sYNd1Mj6Gg94xJOVWjfWrXX3kWoNZJp5fBnW/TseVJ8U</latexit><latexit sha1_base64="T6G2cN1P9zYIhuyqrI7zuCzMo4A=">AAAC8nicjVHLSgMxFD0d3/VVdekmWISKUKazUReC4salgrWFass8okanM0MmI0rpX7hzJW79Arf6D+If6F94E0fwgWiGSU7OveckN9dLQpEq234uWAODQ8Mjo2PF8YnJqenSzOx+GmfS53U/DmPZ9NyUhyLidSVUyJuJ5G7XC3nDO9vS8cY5l6mIoz11mfDDrnsciSPhu4qoTqlaLAZp22HrjLd7zmZFsqV+5YArt9MTp30WXL SFnk6Xllkg206nVLarthnsJ6jloIx87MSlJxwgQAwfGbrgiKAIh3CR0tdCDTYS4g7RI04SEibO0UeRtBllccpwiT2j+Zh2rZyNaK89U6P26ZSQfklKhkXSxJQnCevTmIlnxlmzv3n3jKe+2yWtXu7VJVbhhNi/dB+Z/9XpWhSOsGpqEFRTYhhdnZ+7ZOZV9M3Zp6oUOSTEaRxQXBL2jfLjnZnRpKZ2/bauib+YTM3qvZ/nZnjVt6QG17638yeoO9W1am3XKW+s5p0exTwWUKF2rmAD29hBnayvcI8HPFqZdW3dWLfvqVYh18zhy7Du3gAdtJ8S</latexit>
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• HRGeqs are derived for non-zero chemical 
potential and anisotropic Background

• HRGflow for 2 exp potential are studied
• The	holographic	running	coupling	can	mimic	QCD	behaviour	at	zero	T

• Confinement/deconfinement	phase	transition	for	the	deformed		
2	exp	potential	potential


