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Motivation:

• understand the energetics of high-temperature superconductivity.

• Conventional superconductors limited to about Tc = 40 K

• but, BCS phonon mediated electron-electron binding energy 
too small at higher temperatures.

Pb, Al…

• e.g. Pb, Al, Ti, Sn, Nb…

• (more-or-less) homogeneous pieces of metal

• BCS theory explains conventional superconductors,



high-temperature

• high-temperature superconductors go up to about Tc = 150 K
• Y-Ba-Cu-O, Bi–Sr–Ca–Cu–O, La-Ba-Cu-O, etc. 

Pb, Al…

YBCO, BSCCO,…

conventional 

• But what explains the energetics of the high-temperature 
superconductors?
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How could this work concretely?



Observations: 

• high-temperature superconductors are layered structures 

• above Tc the CuO(2) planes insulators, below Tc 
superconducting 

Idea (A. Kempf , 2004): 

• what if Casimir effect plays a role?

A. Kempf, arXiv: gr-qc/0403112  

 A. Kempf, 2005, Proc. 10th Marcel Grossmann Meeting (Rio de Janeiro, 20–26 July 
2003) ed. M. Novello, S. P. Bergliaffa and R. Ruffini (Singapore: World Scientific) p 2271 

How could it work concretely?



attract each other!

—>  Casimir effect

Quick review: Casimir effect

2 metal plates

ECas(a) = �⇡2~cA
720a3
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(for ideal 
conductors)
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(for ideal 
conductors)

Quick review: Casimir effect

2 metal plates

negative!
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• Calculate Casimir energy of superconducting layers separated 
by a dielectric medium, and compare to condensation energy! 

• A simple model: 

• parallel plasma sheets separated by vacuum, with realistic 
layer distance and electron density

A. Kempf 2008 J. Phys. A: Math. Theor. 41 164038 
A. Kempf, arXiv:0711.1009
 A. Kempf, arXiv:cond-mat/0603318

How could it work concretely?



Ec(a) = �5⇥ 10�3~cA

s
nq2

2mc2✏0
a�5/2
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• Casimir energy of parallel plasma sheets:

(Bordag, 2006)

• Casimir energy is spent on the condensation into superconducting state:

E
c

(a) = E
cond
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• Condensation energy is related to the transition temperature:

E
cond

= �D(✏
F

)�2(0)/2
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Tc = �(0)/⌘kB
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a = 1 nm
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• Realistic layer distance and electron density:



• Realistic layer distance and electron density:
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• Transition temperature:

Tc = 125 K
<latexit sha1_base64="GG5zZ7ETD/QwEcCyOSONgMwGEag=">AAAB/XicbVBNS8NAEN3Ur1q/ouLJy2IRPJWkKOpBKHoRvFRorNCEsNlu2qWbD3YnYgkF/4oXDype/R/e/Ddu2xy09cHA470ZZuYFqeAKLOvbKC0sLi2vlFcra+sbm1vm9s6dSjJJmUMTkcj7gCgmeMwc4CDYfSoZiQLB2sHgauy3H5hUPIlbMEyZF5FezENOCWjJN/daPsUX2K6fuNgF9ghZmt+MfLNq1awJ8DyxC1JFBZq++eV2E5pFLAYqiFId20rBy4kETgUbVdxMsZTQAemxjqYxiZjy8sn5I3yolS4OE6krBjxRf0/kJFJqGAW6MyLQV7PeWPzP62QQnnk5j9MMWEyni8JMYEjwOAvc5ZJREENNCJVc34ppn0hCQSdW0SHYsy/PE6deO69Zt8fVxmWRRhntowN0hGx0ihroGjWRgyjK0TN6RW/Gk/FivBsf09aSUczsoj8wPn8AtGOUQA==</latexit><latexit sha1_base64="GG5zZ7ETD/QwEcCyOSONgMwGEag=">AAAB/XicbVBNS8NAEN3Ur1q/ouLJy2IRPJWkKOpBKHoRvFRorNCEsNlu2qWbD3YnYgkF/4oXDype/R/e/Ddu2xy09cHA470ZZuYFqeAKLOvbKC0sLi2vlFcra+sbm1vm9s6dSjJJmUMTkcj7gCgmeMwc4CDYfSoZiQLB2sHgauy3H5hUPIlbMEyZF5FezENOCWjJN/daPsUX2K6fuNgF9ghZmt+MfLNq1awJ8DyxC1JFBZq++eV2E5pFLAYqiFId20rBy4kETgUbVdxMsZTQAemxjqYxiZjy8sn5I3yolS4OE6krBjxRf0/kJFJqGAW6MyLQV7PeWPzP62QQnnk5j9MMWEyni8JMYEjwOAvc5ZJREENNCJVc34ppn0hCQSdW0SHYsy/PE6deO69Zt8fVxmWRRhntowN0hGx0ihroGjWRgyjK0TN6RW/Gk/FivBsf09aSUczsoj8wPn8AtGOUQA==</latexit><latexit sha1_base64="GG5zZ7ETD/QwEcCyOSONgMwGEag=">AAAB/XicbVBNS8NAEN3Ur1q/ouLJy2IRPJWkKOpBKHoRvFRorNCEsNlu2qWbD3YnYgkF/4oXDype/R/e/Ddu2xy09cHA470ZZuYFqeAKLOvbKC0sLi2vlFcra+sbm1vm9s6dSjJJmUMTkcj7gCgmeMwc4CDYfSoZiQLB2sHgauy3H5hUPIlbMEyZF5FezENOCWjJN/daPsUX2K6fuNgF9ghZmt+MfLNq1awJ8DyxC1JFBZq++eV2E5pFLAYqiFId20rBy4kETgUbVdxMsZTQAemxjqYxiZjy8sn5I3yolS4OE6krBjxRf0/kJFJqGAW6MyLQV7PeWPzP62QQnnk5j9MMWEyni8JMYEjwOAvc5ZJREENNCJVc34ppn0hCQSdW0SHYsy/PE6deO69Zt8fVxmWRRhntowN0hGx0ihroGjWRgyjK0TN6RW/Gk/FivBsf09aSUczsoj8wPn8AtGOUQA==</latexit>



• Realistic layer distance and electron density:
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• Transition temperature:
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• the right order of magnitude!



Tc = 125 K
<latexit sha1_base64="GG5zZ7ETD/QwEcCyOSONgMwGEag=">AAAB/XicbVBNS8NAEN3Ur1q/ouLJy2IRPJWkKOpBKHoRvFRorNCEsNlu2qWbD3YnYgkF/4oXDype/R/e/Ddu2xy09cHA470ZZuYFqeAKLOvbKC0sLi2vlFcra+sbm1vm9s6dSjJJmUMTkcj7gCgmeMwc4CDYfSoZiQLB2sHgauy3H5hUPIlbMEyZF5FezENOCWjJN/daPsUX2K6fuNgF9ghZmt+MfLNq1awJ8DyxC1JFBZq++eV2E5pFLAYqiFId20rBy4kETgUbVdxMsZTQAemxjqYxiZjy8sn5I3yolS4OE6krBjxRf0/kJFJqGAW6MyLQV7PeWPzP62QQnnk5j9MMWEyni8JMYEjwOAvc5ZJREENNCJVc34ppn0hCQSdW0SHYsy/PE6deO69Zt8fVxmWRRhntowN0hGx0ihroGjWRgyjK0TN6RW/Gk/FivBsf09aSUczsoj8wPn8AtGOUQA==</latexit><latexit sha1_base64="GG5zZ7ETD/QwEcCyOSONgMwGEag=">AAAB/XicbVBNS8NAEN3Ur1q/ouLJy2IRPJWkKOpBKHoRvFRorNCEsNlu2qWbD3YnYgkF/4oXDype/R/e/Ddu2xy09cHA470ZZuYFqeAKLOvbKC0sLi2vlFcra+sbm1vm9s6dSjJJmUMTkcj7gCgmeMwc4CDYfSoZiQLB2sHgauy3H5hUPIlbMEyZF5FezENOCWjJN/daPsUX2K6fuNgF9ghZmt+MfLNq1awJ8DyxC1JFBZq++eV2E5pFLAYqiFId20rBy4kETgUbVdxMsZTQAemxjqYxiZjy8sn5I3yolS4OE6krBjxRf0/kJFJqGAW6MyLQV7PeWPzP62QQnnk5j9MMWEyni8JMYEjwOAvc5ZJREENNCJVc34ppn0hCQSdW0SHYsy/PE6deO69Zt8fVxmWRRhntowN0hGx0ihroGjWRgyjK0TN6RW/Gk/FivBsf09aSUczsoj8wPn8AtGOUQA==</latexit><latexit sha1_base64="GG5zZ7ETD/QwEcCyOSONgMwGEag=">AAAB/XicbVBNS8NAEN3Ur1q/ouLJy2IRPJWkKOpBKHoRvFRorNCEsNlu2qWbD3YnYgkF/4oXDype/R/e/Ddu2xy09cHA470ZZuYFqeAKLOvbKC0sLi2vlFcra+sbm1vm9s6dSjJJmUMTkcj7gCgmeMwc4CDYfSoZiQLB2sHgauy3H5hUPIlbMEyZF5FezENOCWjJN/daPsUX2K6fuNgF9ghZmt+MfLNq1awJ8DyxC1JFBZq++eV2E5pFLAYqiFId20rBy4kETgUbVdxMsZTQAemxjqYxiZjy8sn5I3yolS4OE6krBjxRf0/kJFJqGAW6MyLQV7PeWPzP62QQnnk5j9MMWEyni8JMYEjwOAvc5ZJREENNCJVc34ppn0hCQSdW0SHYsy/PE6deO69Zt8fVxmWRRhntowN0hGx0ihroGjWRgyjK0TN6RW/Gk/FivBsf09aSUczsoj8wPn8AtGOUQA==</latexit>

• Compare:

• HTSCs:

(Wiki)



Tc = 125 K
<latexit sha1_base64="GG5zZ7ETD/QwEcCyOSONgMwGEag=">AAAB/XicbVBNS8NAEN3Ur1q/ouLJy2IRPJWkKOpBKHoRvFRorNCEsNlu2qWbD3YnYgkF/4oXDype/R/e/Ddu2xy09cHA470ZZuYFqeAKLOvbKC0sLi2vlFcra+sbm1vm9s6dSjJJmUMTkcj7gCgmeMwc4CDYfSoZiQLB2sHgauy3H5hUPIlbMEyZF5FezENOCWjJN/daPsUX2K6fuNgF9ghZmt+MfLNq1awJ8DyxC1JFBZq++eV2E5pFLAYqiFId20rBy4kETgUbVdxMsZTQAemxjqYxiZjy8sn5I3yolS4OE6krBjxRf0/kJFJqGAW6MyLQV7PeWPzP62QQnnk5j9MMWEyni8JMYEjwOAvc5ZJREENNCJVc34ppn0hCQSdW0SHYsy/PE6deO69Zt8fVxmWRRhntowN0hGx0ihroGjWRgyjK0TN6RW/Gk/FivBsf09aSUczsoj8wPn8AtGOUQA==</latexit><latexit sha1_base64="GG5zZ7ETD/QwEcCyOSONgMwGEag=">AAAB/XicbVBNS8NAEN3Ur1q/ouLJy2IRPJWkKOpBKHoRvFRorNCEsNlu2qWbD3YnYgkF/4oXDype/R/e/Ddu2xy09cHA470ZZuYFqeAKLOvbKC0sLi2vlFcra+sbm1vm9s6dSjJJmUMTkcj7gCgmeMwc4CDYfSoZiQLB2sHgauy3H5hUPIlbMEyZF5FezENOCWjJN/daPsUX2K6fuNgF9ghZmt+MfLNq1awJ8DyxC1JFBZq++eV2E5pFLAYqiFId20rBy4kETgUbVdxMsZTQAemxjqYxiZjy8sn5I3yolS4OE6krBjxRf0/kJFJqGAW6MyLQV7PeWPzP62QQnnk5j9MMWEyni8JMYEjwOAvc5ZJREENNCJVc34ppn0hCQSdW0SHYsy/PE6deO69Zt8fVxmWRRhntowN0hGx0ihroGjWRgyjK0TN6RW/Gk/FivBsf09aSUczsoj8wPn8AtGOUQA==</latexit><latexit sha1_base64="GG5zZ7ETD/QwEcCyOSONgMwGEag=">AAAB/XicbVBNS8NAEN3Ur1q/ouLJy2IRPJWkKOpBKHoRvFRorNCEsNlu2qWbD3YnYgkF/4oXDype/R/e/Ddu2xy09cHA470ZZuYFqeAKLOvbKC0sLi2vlFcra+sbm1vm9s6dSjJJmUMTkcj7gCgmeMwc4CDYfSoZiQLB2sHgauy3H5hUPIlbMEyZF5FezENOCWjJN/daPsUX2K6fuNgF9ghZmt+MfLNq1awJ8DyxC1JFBZq++eV2E5pFLAYqiFId20rBy4kETgUbVdxMsZTQAemxjqYxiZjy8sn5I3yolS4OE6krBjxRf0/kJFJqGAW6MyLQV7PeWPzP62QQnnk5j9MMWEyni8JMYEjwOAvc5ZJREENNCJVc34ppn0hCQSdW0SHYsy/PE6deO69Zt8fVxmWRRhntowN0hGx0ihroGjWRgyjK0TN6RW/Gk/FivBsf09aSUczsoj8wPn8AtGOUQA==</latexit>

• Compare:

(Wiki)

• If layers were ideal conductors: Tc ⇡ 3000 K
<latexit sha1_base64="vEI7A/y32YUBWjEQP+J/mFYiryk=">AAACBHicbVA9SwNBEN3zM8avU0stFoNgFTYqqF3QRrCJkJhA7gh7m02yZO9u2Z2ThCONjX/FxkLF1h9h579xk1yhiQ8GHu/NMDMvUFIYIOTbWVhcWl5Zza3l1zc2t7bdnd17Eyea8RqLZawbATVciojXQIDkDaU5DQPJ60H/euzXH7g2Io6qMFTcD2k3Eh3BKFip5R5UWwx7VCkdD/ApIcTDHvABJCq9HbXcAimSCfA8KWWkgDJUWu6X145ZEvIImKTGNEtEgZ9SDYJJPsp7ieGKsj7t8qalEQ258dPJFyN8ZJU27sTaVgR4ov6eSGlozDAMbGdIoWdmvbH4n9dMoHPhpyJSCfCITRd1EokhxuNIcFtozkAOLaFMC3srZj2qKQMbXN6GUJp9eZ7UToqXRXJ3VihfZWnk0D46RMeohM5RGd2gCqohhh7RM3pFb86T8+K8Ox/T1gUnm9lDf+B8/gBZ4pdq</latexit><latexit sha1_base64="vEI7A/y32YUBWjEQP+J/mFYiryk=">AAACBHicbVA9SwNBEN3zM8avU0stFoNgFTYqqF3QRrCJkJhA7gh7m02yZO9u2Z2ThCONjX/FxkLF1h9h579xk1yhiQ8GHu/NMDMvUFIYIOTbWVhcWl5Zza3l1zc2t7bdnd17Eyea8RqLZawbATVciojXQIDkDaU5DQPJ60H/euzXH7g2Io6qMFTcD2k3Eh3BKFip5R5UWwx7VCkdD/ApIcTDHvABJCq9HbXcAimSCfA8KWWkgDJUWu6X145ZEvIImKTGNEtEgZ9SDYJJPsp7ieGKsj7t8qalEQ258dPJFyN8ZJU27sTaVgR4ov6eSGlozDAMbGdIoWdmvbH4n9dMoHPhpyJSCfCITRd1EokhxuNIcFtozkAOLaFMC3srZj2qKQMbXN6GUJp9eZ7UToqXRXJ3VihfZWnk0D46RMeohM5RGd2gCqohhh7RM3pFb86T8+K8Ox/T1gUnm9lDf+B8/gBZ4pdq</latexit><latexit sha1_base64="vEI7A/y32YUBWjEQP+J/mFYiryk=">AAACBHicbVA9SwNBEN3zM8avU0stFoNgFTYqqF3QRrCJkJhA7gh7m02yZO9u2Z2ThCONjX/FxkLF1h9h579xk1yhiQ8GHu/NMDMvUFIYIOTbWVhcWl5Zza3l1zc2t7bdnd17Eyea8RqLZawbATVciojXQIDkDaU5DQPJ60H/euzXH7g2Io6qMFTcD2k3Eh3BKFip5R5UWwx7VCkdD/ApIcTDHvABJCq9HbXcAimSCfA8KWWkgDJUWu6X145ZEvIImKTGNEtEgZ9SDYJJPsp7ieGKsj7t8qalEQ258dPJFyN8ZJU27sTaVgR4ov6eSGlozDAMbGdIoWdmvbH4n9dMoHPhpyJSCfCITRd1EokhxuNIcFtozkAOLaFMC3srZj2qKQMbXN6GUJp9eZ7UToqXRXJ3VihfZWnk0D46RMeohM5RGd2gCqohhh7RM3pFb86T8+K8Ox/T1gUnm9lDf+B8/gBZ4pdq</latexit>

• Note: superconductors are worse conductors than ideal conductors 

• HTSCs:



Other indications that Casimir effect plays a role:

• smaller layer distance -> higher Tc (Li et al, Lowndes et al)

Tc < T 0
c

<latexit sha1_base64="z7upnQ5poXI2radzc60X1CaGnnw=">AAAB/HicbVC7TsMwFL3hWcorPDYWiwrBVKUICZAYKlgYi9TQSm0UOa7TWnWcyHaQSlTxKywMgFj5EDb+BqfNAC3Hsnx8zr3y9QkSzpR2nG9rYXFpeWW1tFZe39jc2rZ3du9VnEpCXRLzWLYDrChngrqaaU7biaQ4CjhtBcOb3G89UKlYLJp6lFAvwn3BQkawNpJv7zd90kX5upoe5n7s2xWn6kyA5kmtIBUo0PDtr24vJmlEhSYcK9WpOYn2Miw1I5yOy91U0QSTIe7TjqECR1R52WT6MToySg+FsTRbaDRRf3dkOFJqFAWmMsJ6oGa9XPzP66Q6vPAyJpJUU0GmD4UpRzpGeRSoxyQlmo8MwUQyMysiAywx0SawsgmhNvvleeKeVi+rzt1ZpX5dpFGCAziEE6jBOdThFhrgAoFHeIZXeLOerBfr3fqYli5YRc8e/IH1+QNOhZK9</latexit><latexit sha1_base64="z7upnQ5poXI2radzc60X1CaGnnw=">AAAB/HicbVC7TsMwFL3hWcorPDYWiwrBVKUICZAYKlgYi9TQSm0UOa7TWnWcyHaQSlTxKywMgFj5EDb+BqfNAC3Hsnx8zr3y9QkSzpR2nG9rYXFpeWW1tFZe39jc2rZ3du9VnEpCXRLzWLYDrChngrqaaU7biaQ4CjhtBcOb3G89UKlYLJp6lFAvwn3BQkawNpJv7zd90kX5upoe5n7s2xWn6kyA5kmtIBUo0PDtr24vJmlEhSYcK9WpOYn2Miw1I5yOy91U0QSTIe7TjqECR1R52WT6MToySg+FsTRbaDRRf3dkOFJqFAWmMsJ6oGa9XPzP66Q6vPAyJpJUU0GmD4UpRzpGeRSoxyQlmo8MwUQyMysiAywx0SawsgmhNvvleeKeVi+rzt1ZpX5dpFGCAziEE6jBOdThFhrgAoFHeIZXeLOerBfr3fqYli5YRc8e/IH1+QNOhZK9</latexit><latexit sha1_base64="z7upnQ5poXI2radzc60X1CaGnnw=">AAAB/HicbVC7TsMwFL3hWcorPDYWiwrBVKUICZAYKlgYi9TQSm0UOa7TWnWcyHaQSlTxKywMgFj5EDb+BqfNAC3Hsnx8zr3y9QkSzpR2nG9rYXFpeWW1tFZe39jc2rZ3du9VnEpCXRLzWLYDrChngrqaaU7biaQ4CjhtBcOb3G89UKlYLJp6lFAvwn3BQkawNpJv7zd90kX5upoe5n7s2xWn6kyA5kmtIBUo0PDtr24vJmlEhSYcK9WpOYn2Miw1I5yOy91U0QSTIe7TjqECR1R52WT6MToySg+FsTRbaDRRf3dkOFJqFAWmMsJ6oGa9XPzP66Q6vPAyJpJUU0GmD4UpRzpGeRSoxyQlmo8MwUQyMysiAywx0SawsgmhNvvleeKeVi+rzt1ZpX5dpFGCAziEE6jBOdThFhrgAoFHeIZXeLOerBfr3fqYli5YRc8e/IH1+QNOhZK9</latexit>

Li Q, Xi X X, Wu X D, Inam A, Vadlamannati S and McLean W L 1990 Phys. Rev. Lett. 64 3086
Lowndes D H, Norton D P and Budai J D 1990 Phys. Rev. Lett. 65 1160

E
c

(a) = E
cond

<latexit sha1_base64="aUXLHPAA/h3Z+mxXZTckEW+liuQ=">AAAB93icbVBNS8NAEN3Ur1o/GvXoZbEI9VISEdSDUJSCxwrGFtoQNptNu3SzG3Y3Qg39JV48qHj1r3jz37htc9DWBwOP92aYmRemjCrtON9WaWV1bX2jvFnZ2t7Zrdp7+w9KZBITDwsmZDdEijDKiaepZqSbSoKSkJFOOLqZ+p1HIhUV/F6PU+InaMBpTDHSRgrsaivAdXRy1QpyLHg0Ceya03BmgMvELUgNFGgH9lc/EjhLCNeYIaV6rpNqP0dSU8zIpNLPFEkRHqEB6RnKUUKUn88On8Bjo0QwFtIU13Cm/p7IUaLUOAlNZ4L0UC16U/E/r5fp+MLPKU8zTTieL4ozBrWA0xRgRCXBmo0NQVhScyvEQyQR1iarignBXXx5mXinjcuGc3dWa14XaZTBITgCdeCCc9AEt6ANPIBBBp7BK3iznqwX6936mLeWrGLmAPyB9fkDHYiSSg==</latexit><latexit sha1_base64="aUXLHPAA/h3Z+mxXZTckEW+liuQ=">AAAB93icbVBNS8NAEN3Ur1o/GvXoZbEI9VISEdSDUJSCxwrGFtoQNptNu3SzG3Y3Qg39JV48qHj1r3jz37htc9DWBwOP92aYmRemjCrtON9WaWV1bX2jvFnZ2t7Zrdp7+w9KZBITDwsmZDdEijDKiaepZqSbSoKSkJFOOLqZ+p1HIhUV/F6PU+InaMBpTDHSRgrsaivAdXRy1QpyLHg0Ceya03BmgMvELUgNFGgH9lc/EjhLCNeYIaV6rpNqP0dSU8zIpNLPFEkRHqEB6RnKUUKUn88On8Bjo0QwFtIU13Cm/p7IUaLUOAlNZ4L0UC16U/E/r5fp+MLPKU8zTTieL4ozBrWA0xRgRCXBmo0NQVhScyvEQyQR1iarignBXXx5mXinjcuGc3dWa14XaZTBITgCdeCCc9AEt6ANPIBBBp7BK3iznqwX6936mLeWrGLmAPyB9fkDHYiSSg==</latexit><latexit sha1_base64="aUXLHPAA/h3Z+mxXZTckEW+liuQ=">AAAB93icbVBNS8NAEN3Ur1o/GvXoZbEI9VISEdSDUJSCxwrGFtoQNptNu3SzG3Y3Qg39JV48qHj1r3jz37htc9DWBwOP92aYmRemjCrtON9WaWV1bX2jvFnZ2t7Zrdp7+w9KZBITDwsmZDdEijDKiaepZqSbSoKSkJFOOLqZ+p1HIhUV/F6PU+InaMBpTDHSRgrsaivAdXRy1QpyLHg0Ceya03BmgMvELUgNFGgH9lc/EjhLCNeYIaV6rpNqP0dSU8zIpNLPFEkRHqEB6RnKUUKUn88On8Bjo0QwFtIU13Cm/p7IUaLUOAlNZ4L0UC16U/E/r5fp+MLPKU8zTTieL4ozBrWA0xRgRCXBmo0NQVhScyvEQyQR1iarignBXXx5mXinjcuGc3dWa14XaZTBITgCdeCCc9AEt6ANPIBBBp7BK3iznqwX6936mLeWrGLmAPyB9fkDHYiSSg==</latexit>

E
cond

/ T 2
c

<latexit sha1_base64="8BQwikCNOfk9+N5S7bfpBZg/UAs=">AAAB/XicbVBNSwMxEM36WevXqnjyEiyCp7ItgnoriuCxQtcW2nXJZrNtaDYJSVYoS8G/4sWDilf/hzf/jWm7B219MPB4b4aZeZFkVBvP+3aWlldW19ZLG+XNre2dXXdv/16LTGHiY8GE6kRIE0Y58Q01jHSkIiiNGGlHw+uJ334kSlPBW2YkSZCiPqcJxchYKXQPb8IcCx6Pe1IJaQRshfihHroVr+pNARdJrSAVUKAZul+9WOAsJdxghrTu1jxpghwpQzEj43Iv00QiPER90rWUo5ToIJ+eP4YnVolhIpQtbuBU/T2Ro1TrURrZzhSZgZ73JuJ/XjczyUWQUy4zQzieLUoyBu2bkyxgTBXBho0sQVhReyvEA6QQNjaxsg2hNv/yIvHr1cuqd3dWaVwVaZTAETgGp6AGzkED3IIm8AEGOXgGr+DNeXJenHfnY9a65BQzB+APnM8fcC+VVg==</latexit><latexit sha1_base64="8BQwikCNOfk9+N5S7bfpBZg/UAs=">AAAB/XicbVBNSwMxEM36WevXqnjyEiyCp7ItgnoriuCxQtcW2nXJZrNtaDYJSVYoS8G/4sWDilf/hzf/jWm7B219MPB4b4aZeZFkVBvP+3aWlldW19ZLG+XNre2dXXdv/16LTGHiY8GE6kRIE0Y58Q01jHSkIiiNGGlHw+uJ334kSlPBW2YkSZCiPqcJxchYKXQPb8IcCx6Pe1IJaQRshfihHroVr+pNARdJrSAVUKAZul+9WOAsJdxghrTu1jxpghwpQzEj43Iv00QiPER90rWUo5ToIJ+eP4YnVolhIpQtbuBU/T2Ro1TrURrZzhSZgZ73JuJ/XjczyUWQUy4zQzieLUoyBu2bkyxgTBXBho0sQVhReyvEA6QQNjaxsg2hNv/yIvHr1cuqd3dWaVwVaZTAETgGp6AGzkED3IIm8AEGOXgGr+DNeXJenHfnY9a65BQzB+APnM8fcC+VVg==</latexit><latexit sha1_base64="8BQwikCNOfk9+N5S7bfpBZg/UAs=">AAAB/XicbVBNSwMxEM36WevXqnjyEiyCp7ItgnoriuCxQtcW2nXJZrNtaDYJSVYoS8G/4sWDilf/hzf/jWm7B219MPB4b4aZeZFkVBvP+3aWlldW19ZLG+XNre2dXXdv/16LTGHiY8GE6kRIE0Y58Q01jHSkIiiNGGlHw+uJ334kSlPBW2YkSZCiPqcJxchYKXQPb8IcCx6Pe1IJaQRshfihHroVr+pNARdJrSAVUKAZul+9WOAsJdxghrTu1jxpghwpQzEj43Iv00QiPER90rWUo5ToIJ+eP4YnVolhIpQtbuBU/T2Ro1TrURrZzhSZgZ73JuJ/XjczyUWQUy4zQzieLUoyBu2bkyxgTBXBho0sQVhReyvEA6QQNjaxsg2hNv/yIvHr1cuqd3dWaVwVaZTAETgGp6AGzkED3IIm8AEGOXgGr+DNeXJenHfnY9a65BQzB+APnM8fcC+VVg==</latexit>



Other indications that Casimir effect plays a role:

• more layers -> higher Tc (Li et al, Lowndes et al)

Tc < T 0
c
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• smaller layer distance -> higher Tc (Li et al, Lowndes et al)



Other indications that Casimir effect plays a role:

• more layers of carbon nanotubes -> higher Tc (Takesue, 2006)

Tc < T 0
c
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Takesue I et al 2006 Phys. Rev. Lett. 96 057001

• more layers -> higher Tc (Li et al, Lowndes et al)

• smaller layer distance -> higher Tc (Li et al, Lowndes et al)



Overall picture:

above Tc

• Coulomb repulsion
• low conductivity
• low Casimir effect
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Overall picture:

above Tc below Tc

• Coulomb repulsion
• low conductivity
• low Casimir effect

• Cooper pairs formed

• superconductivity
• strong Casimir effect
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<latexit sha1_base64="mCkymz8g17RVKDs42bCMSoxUZyM=">AAAB6XicjVDLSgNBEOz1GeMr6tHLYBC8GDYiqLegF48RXRNI1jA76U2GzM4sM7NCWPIJXjyoePWPvPk3Th4HFQULGoqqbrq7olRwY33/w5ubX1hcWi6sFFfX1jc2S1vbt0ZlmmHAlFC6GVGDgksMLLcCm6lGmkQCG9HgYuw37lEbruSNHaYYJrQnecwZtU66xrvDTqlcrfgTkL9JGWaod0rv7a5iWYLSMkGNaVX91IY51ZYzgaNiOzOYUjagPWw5KmmCJswnp47IvlO6JFbalbRkon6dyGlizDCJXGdCbd/89Mbib14rs/FpmHOZZhYlmy6KM0GsIuO/SZdrZFYMHaFMc3crYX2qKbMuneL/QgiOKmcV/+q4XDufpVGAXdiDA6jCCdTgEuoQAIMePMATPHvCe/RevNdp65w3m9mBb/DePgFZFo1e</latexit><latexit sha1_base64="mCkymz8g17RVKDs42bCMSoxUZyM=">AAAB6XicjVDLSgNBEOz1GeMr6tHLYBC8GDYiqLegF48RXRNI1jA76U2GzM4sM7NCWPIJXjyoePWPvPk3Th4HFQULGoqqbrq7olRwY33/w5ubX1hcWi6sFFfX1jc2S1vbt0ZlmmHAlFC6GVGDgksMLLcCm6lGmkQCG9HgYuw37lEbruSNHaYYJrQnecwZtU66xrvDTqlcrfgTkL9JGWaod0rv7a5iWYLSMkGNaVX91IY51ZYzgaNiOzOYUjagPWw5KmmCJswnp47IvlO6JFbalbRkon6dyGlizDCJXGdCbd/89Mbib14rs/FpmHOZZhYlmy6KM0GsIuO/SZdrZFYMHaFMc3crYX2qKbMuneL/QgiOKmcV/+q4XDufpVGAXdiDA6jCCdTgEuoQAIMePMATPHvCe/RevNdp65w3m9mBb/DePgFZFo1e</latexit><latexit sha1_base64="mCkymz8g17RVKDs42bCMSoxUZyM=">AAAB6XicjVDLSgNBEOz1GeMr6tHLYBC8GDYiqLegF48RXRNI1jA76U2GzM4sM7NCWPIJXjyoePWPvPk3Th4HFQULGoqqbrq7olRwY33/w5ubX1hcWi6sFFfX1jc2S1vbt0ZlmmHAlFC6GVGDgksMLLcCm6lGmkQCG9HgYuw37lEbruSNHaYYJrQnecwZtU66xrvDTqlcrfgTkL9JGWaod0rv7a5iWYLSMkGNaVX91IY51ZYzgaNiOzOYUjagPWw5KmmCJswnp47IvlO6JFbalbRkon6dyGlizDCJXGdCbd/89Mbib14rs/FpmHOZZhYlmy6KM0GsIuO/SZdrZFYMHaFMc3crYX2qKbMuneL/QgiOKmcV/+q4XDufpVGAXdiDA6jCCdTgEuoQAIMePMATPHvCe/RevNdp65w3m9mBb/DePgFZFo1e</latexit> e�

<latexit sha1_base64="mCkymz8g17RVKDs42bCMSoxUZyM=">AAAB6XicjVDLSgNBEOz1GeMr6tHLYBC8GDYiqLegF48RXRNI1jA76U2GzM4sM7NCWPIJXjyoePWPvPk3Th4HFQULGoqqbrq7olRwY33/w5ubX1hcWi6sFFfX1jc2S1vbt0ZlmmHAlFC6GVGDgksMLLcCm6lGmkQCG9HgYuw37lEbruSNHaYYJrQnecwZtU66xrvDTqlcrfgTkL9JGWaod0rv7a5iWYLSMkGNaVX91IY51ZYzgaNiOzOYUjagPWw5KmmCJswnp47IvlO6JFbalbRkon6dyGlizDCJXGdCbd/89Mbib14rs/FpmHOZZhYlmy6KM0GsIuO/SZdrZFYMHaFMc3crYX2qKbMuneL/QgiOKmcV/+q4XDufpVGAXdiDA6jCCdTgEuoQAIMePMATPHvCe/RevNdp65w3m9mBb/DePgFZFo1e</latexit><latexit sha1_base64="mCkymz8g17RVKDs42bCMSoxUZyM=">AAAB6XicjVDLSgNBEOz1GeMr6tHLYBC8GDYiqLegF48RXRNI1jA76U2GzM4sM7NCWPIJXjyoePWPvPk3Th4HFQULGoqqbrq7olRwY33/w5ubX1hcWi6sFFfX1jc2S1vbt0ZlmmHAlFC6GVGDgksMLLcCm6lGmkQCG9HgYuw37lEbruSNHaYYJrQnecwZtU66xrvDTqlcrfgTkL9JGWaod0rv7a5iWYLSMkGNaVX91IY51ZYzgaNiOzOYUjagPWw5KmmCJswnp47IvlO6JFbalbRkon6dyGlizDCJXGdCbd/89Mbib14rs/FpmHOZZhYlmy6KM0GsIuO/SZdrZFYMHaFMc3crYX2qKbMuneL/QgiOKmcV/+q4XDufpVGAXdiDA6jCCdTgEuoQAIMePMATPHvCe/RevNdp65w3m9mBb/DePgFZFo1e</latexit><latexit sha1_base64="mCkymz8g17RVKDs42bCMSoxUZyM=">AAAB6XicjVDLSgNBEOz1GeMr6tHLYBC8GDYiqLegF48RXRNI1jA76U2GzM4sM7NCWPIJXjyoePWPvPk3Th4HFQULGoqqbrq7olRwY33/w5ubX1hcWi6sFFfX1jc2S1vbt0ZlmmHAlFC6GVGDgksMLLcCm6lGmkQCG9HgYuw37lEbruSNHaYYJrQnecwZtU66xrvDTqlcrfgTkL9JGWaod0rv7a5iWYLSMkGNaVX91IY51ZYzgaNiOzOYUjagPWw5KmmCJswnp47IvlO6JFbalbRkon6dyGlizDCJXGdCbd/89Mbib14rs/FpmHOZZhYlmy6KM0GsIuO/SZdrZFYMHaFMc3crYX2qKbMuneL/QgiOKmcV/+q4XDufpVGAXdiDA6jCCdTgEuoQAIMePMATPHvCe/RevNdp65w3m9mBb/DePgFZFo1e</latexit>

e�
<latexit sha1_base64="mCkymz8g17RVKDs42bCMSoxUZyM=">AAAB6XicjVDLSgNBEOz1GeMr6tHLYBC8GDYiqLegF48RXRNI1jA76U2GzM4sM7NCWPIJXjyoePWPvPk3Th4HFQULGoqqbrq7olRwY33/w5ubX1hcWi6sFFfX1jc2S1vbt0ZlmmHAlFC6GVGDgksMLLcCm6lGmkQCG9HgYuw37lEbruSNHaYYJrQnecwZtU66xrvDTqlcrfgTkL9JGWaod0rv7a5iWYLSMkGNaVX91IY51ZYzgaNiOzOYUjagPWw5KmmCJswnp47IvlO6JFbalbRkon6dyGlizDCJXGdCbd/89Mbib14rs/FpmHOZZhYlmy6KM0GsIuO/SZdrZFYMHaFMc3crYX2qKbMuneL/QgiOKmcV/+q4XDufpVGAXdiDA6jCCdTgEuoQAIMePMATPHvCe/RevNdp65w3m9mBb/DePgFZFo1e</latexit><latexit sha1_base64="mCkymz8g17RVKDs42bCMSoxUZyM=">AAAB6XicjVDLSgNBEOz1GeMr6tHLYBC8GDYiqLegF48RXRNI1jA76U2GzM4sM7NCWPIJXjyoePWPvPk3Th4HFQULGoqqbrq7olRwY33/w5ubX1hcWi6sFFfX1jc2S1vbt0ZlmmHAlFC6GVGDgksMLLcCm6lGmkQCG9HgYuw37lEbruSNHaYYJrQnecwZtU66xrvDTqlcrfgTkL9JGWaod0rv7a5iWYLSMkGNaVX91IY51ZYzgaNiOzOYUjagPWw5KmmCJswnp47IvlO6JFbalbRkon6dyGlizDCJXGdCbd/89Mbib14rs/FpmHOZZhYlmy6KM0GsIuO/SZdrZFYMHaFMc3crYX2qKbMuneL/QgiOKmcV/+q4XDufpVGAXdiDA6jCCdTgEuoQAIMePMATPHvCe/RevNdp65w3m9mBb/DePgFZFo1e</latexit><latexit sha1_base64="mCkymz8g17RVKDs42bCMSoxUZyM=">AAAB6XicjVDLSgNBEOz1GeMr6tHLYBC8GDYiqLegF48RXRNI1jA76U2GzM4sM7NCWPIJXjyoePWPvPk3Th4HFQULGoqqbrq7olRwY33/w5ubX1hcWi6sFFfX1jc2S1vbt0ZlmmHAlFC6GVGDgksMLLcCm6lGmkQCG9HgYuw37lEbruSNHaYYJrQnecwZtU66xrvDTqlcrfgTkL9JGWaod0rv7a5iWYLSMkGNaVX91IY51ZYzgaNiOzOYUjagPWw5KmmCJswnp47IvlO6JFbalbRkon6dyGlizDCJXGdCbd/89Mbib14rs/FpmHOZZhYlmy6KM0GsIuO/SZdrZFYMHaFMc3crYX2qKbMuneL/QgiOKmcV/+q4XDufpVGAXdiDA6jCCdTgEuoQAIMePMATPHvCe/RevNdp65w3m9mBb/DePgFZFo1e</latexit>

e�
<latexit sha1_base64="mCkymz8g17RVKDs42bCMSoxUZyM=">AAAB6XicjVDLSgNBEOz1GeMr6tHLYBC8GDYiqLegF48RXRNI1jA76U2GzM4sM7NCWPIJXjyoePWPvPk3Th4HFQULGoqqbrq7olRwY33/w5ubX1hcWi6sFFfX1jc2S1vbt0ZlmmHAlFC6GVGDgksMLLcCm6lGmkQCG9HgYuw37lEbruSNHaYYJrQnecwZtU66xrvDTqlcrfgTkL9JGWaod0rv7a5iWYLSMkGNaVX91IY51ZYzgaNiOzOYUjagPWw5KmmCJswnp47IvlO6JFbalbRkon6dyGlizDCJXGdCbd/89Mbib14rs/FpmHOZZhYlmy6KM0GsIuO/SZdrZFYMHaFMc3crYX2qKbMuneL/QgiOKmcV/+q4XDufpVGAXdiDA6jCCdTgEuoQAIMePMATPHvCe/RevNdp65w3m9mBb/DePgFZFo1e</latexit><latexit sha1_base64="mCkymz8g17RVKDs42bCMSoxUZyM=">AAAB6XicjVDLSgNBEOz1GeMr6tHLYBC8GDYiqLegF48RXRNI1jA76U2GzM4sM7NCWPIJXjyoePWPvPk3Th4HFQULGoqqbrq7olRwY33/w5ubX1hcWi6sFFfX1jc2S1vbt0ZlmmHAlFC6GVGDgksMLLcCm6lGmkQCG9HgYuw37lEbruSNHaYYJrQnecwZtU66xrvDTqlcrfgTkL9JGWaod0rv7a5iWYLSMkGNaVX91IY51ZYzgaNiOzOYUjagPWw5KmmCJswnp47IvlO6JFbalbRkon6dyGlizDCJXGdCbd/89Mbib14rs/FpmHOZZhYlmy6KM0GsIuO/SZdrZFYMHaFMc3crYX2qKbMuneL/QgiOKmcV/+q4XDufpVGAXdiDA6jCCdTgEuoQAIMePMATPHvCe/RevNdp65w3m9mBb/DePgFZFo1e</latexit><latexit sha1_base64="mCkymz8g17RVKDs42bCMSoxUZyM=">AAAB6XicjVDLSgNBEOz1GeMr6tHLYBC8GDYiqLegF48RXRNI1jA76U2GzM4sM7NCWPIJXjyoePWPvPk3Th4HFQULGoqqbrq7olRwY33/w5ubX1hcWi6sFFfX1jc2S1vbt0ZlmmHAlFC6GVGDgksMLLcCm6lGmkQCG9HgYuw37lEbruSNHaYYJrQnecwZtU66xrvDTqlcrfgTkL9JGWaod0rv7a5iWYLSMkGNaVX91IY51ZYzgaNiOzOYUjagPWw5KmmCJswnp47IvlO6JFbalbRkon6dyGlizDCJXGdCbd/89Mbib14rs/FpmHOZZhYlmy6KM0GsIuO/SZdrZFYMHaFMc3crYX2qKbMuneL/QgiOKmcV/+q4XDufpVGAXdiDA6jCCdTgEuoQAIMePMATPHvCe/RevNdp65w3m9mBb/DePgFZFo1e</latexit>

e�
<latexit sha1_base64="mCkymz8g17RVKDs42bCMSoxUZyM=">AAAB6XicjVDLSgNBEOz1GeMr6tHLYBC8GDYiqLegF48RXRNI1jA76U2GzM4sM7NCWPIJXjyoePWPvPk3Th4HFQULGoqqbrq7olRwY33/w5ubX1hcWi6sFFfX1jc2S1vbt0ZlmmHAlFC6GVGDgksMLLcCm6lGmkQCG9HgYuw37lEbruSNHaYYJrQnecwZtU66xrvDTqlcrfgTkL9JGWaod0rv7a5iWYLSMkGNaVX91IY51ZYzgaNiOzOYUjagPWw5KmmCJswnp47IvlO6JFbalbRkon6dyGlizDCJXGdCbd/89Mbib14rs/FpmHOZZhYlmy6KM0GsIuO/SZdrZFYMHaFMc3crYX2qKbMuneL/QgiOKmcV/+q4XDufpVGAXdiDA6jCCdTgEuoQAIMePMATPHvCe/RevNdp65w3m9mBb/DePgFZFo1e</latexit><latexit sha1_base64="mCkymz8g17RVKDs42bCMSoxUZyM=">AAAB6XicjVDLSgNBEOz1GeMr6tHLYBC8GDYiqLegF48RXRNI1jA76U2GzM4sM7NCWPIJXjyoePWPvPk3Th4HFQULGoqqbrq7olRwY33/w5ubX1hcWi6sFFfX1jc2S1vbt0ZlmmHAlFC6GVGDgksMLLcCm6lGmkQCG9HgYuw37lEbruSNHaYYJrQnecwZtU66xrvDTqlcrfgTkL9JGWaod0rv7a5iWYLSMkGNaVX91IY51ZYzgaNiOzOYUjagPWw5KmmCJswnp47IvlO6JFbalbRkon6dyGlizDCJXGdCbd/89Mbib14rs/FpmHOZZhYlmy6KM0GsIuO/SZdrZFYMHaFMc3crYX2qKbMuneL/QgiOKmcV/+q4XDufpVGAXdiDA6jCCdTgEuoQAIMePMATPHvCe/RevNdp65w3m9mBb/DePgFZFo1e</latexit><latexit sha1_base64="mCkymz8g17RVKDs42bCMSoxUZyM=">AAAB6XicjVDLSgNBEOz1GeMr6tHLYBC8GDYiqLegF48RXRNI1jA76U2GzM4sM7NCWPIJXjyoePWPvPk3Th4HFQULGoqqbrq7olRwY33/w5ubX1hcWi6sFFfX1jc2S1vbt0ZlmmHAlFC6GVGDgksMLLcCm6lGmkQCG9HgYuw37lEbruSNHaYYJrQnecwZtU66xrvDTqlcrfgTkL9JGWaod0rv7a5iWYLSMkGNaVX91IY51ZYzgaNiOzOYUjagPWw5KmmCJswnp47IvlO6JFbalbRkon6dyGlizDCJXGdCbd/89Mbib14rs/FpmHOZZhYlmy6KM0GsIuO/SZdrZFYMHaFMc3crYX2qKbMuneL/QgiOKmcV/+q4XDufpVGAXdiDA6jCCdTgEuoQAIMePMATPHvCe/RevNdp65w3m9mBb/DePgFZFo1e</latexit>

e�
<latexit sha1_base64="mCkymz8g17RVKDs42bCMSoxUZyM=">AAAB6XicjVDLSgNBEOz1GeMr6tHLYBC8GDYiqLegF48RXRNI1jA76U2GzM4sM7NCWPIJXjyoePWPvPk3Th4HFQULGoqqbrq7olRwY33/w5ubX1hcWi6sFFfX1jc2S1vbt0ZlmmHAlFC6GVGDgksMLLcCm6lGmkQCG9HgYuw37lEbruSNHaYYJrQnecwZtU66xrvDTqlcrfgTkL9JGWaod0rv7a5iWYLSMkGNaVX91IY51ZYzgaNiOzOYUjagPWw5KmmCJswnp47IvlO6JFbalbRkon6dyGlizDCJXGdCbd/89Mbib14rs/FpmHOZZhYlmy6KM0GsIuO/SZdrZFYMHaFMc3crYX2qKbMuneL/QgiOKmcV/+q4XDufpVGAXdiDA6jCCdTgEuoQAIMePMATPHvCe/RevNdp65w3m9mBb/DePgFZFo1e</latexit><latexit sha1_base64="mCkymz8g17RVKDs42bCMSoxUZyM=">AAAB6XicjVDLSgNBEOz1GeMr6tHLYBC8GDYiqLegF48RXRNI1jA76U2GzM4sM7NCWPIJXjyoePWPvPk3Th4HFQULGoqqbrq7olRwY33/w5ubX1hcWi6sFFfX1jc2S1vbt0ZlmmHAlFC6GVGDgksMLLcCm6lGmkQCG9HgYuw37lEbruSNHaYYJrQnecwZtU66xrvDTqlcrfgTkL9JGWaod0rv7a5iWYLSMkGNaVX91IY51ZYzgaNiOzOYUjagPWw5KmmCJswnp47IvlO6JFbalbRkon6dyGlizDCJXGdCbd/89Mbib14rs/FpmHOZZhYlmy6KM0GsIuO/SZdrZFYMHaFMc3crYX2qKbMuneL/QgiOKmcV/+q4XDufpVGAXdiDA6jCCdTgEuoQAIMePMATPHvCe/RevNdp65w3m9mBb/DePgFZFo1e</latexit><latexit sha1_base64="mCkymz8g17RVKDs42bCMSoxUZyM=">AAAB6XicjVDLSgNBEOz1GeMr6tHLYBC8GDYiqLegF48RXRNI1jA76U2GzM4sM7NCWPIJXjyoePWPvPk3Th4HFQULGoqqbrq7olRwY33/w5ubX1hcWi6sFFfX1jc2S1vbt0ZlmmHAlFC6GVGDgksMLLcCm6lGmkQCG9HgYuw37lEbruSNHaYYJrQnecwZtU66xrvDTqlcrfgTkL9JGWaod0rv7a5iWYLSMkGNaVX91IY51ZYzgaNiOzOYUjagPWw5KmmCJswnp47IvlO6JFbalbRkon6dyGlizDCJXGdCbd/89Mbib14rs/FpmHOZZhYlmy6KM0GsIuO/SZdrZFYMHaFMc3crYX2qKbMuneL/QgiOKmcV/+q4XDufpVGAXdiDA6jCCdTgEuoQAIMePMATPHvCe/RevNdp65w3m9mBb/DePgFZFo1e</latexit>

e
<latexit sha1_base64="Nvmwy+FwqawcZ3Vp6TqwEQlxaCs=">AAAB53icjVDLSgNBEOyNrxhfUY9eBoPgKWxEUG9BLx4TcE0gWcLspDcZMzuzzMwKYckXePGg4tVf8ubfOHkcVBQsaCiquunuilLBjfX9D6+wtLyyulZcL21sbm3vlHf3bo3KNMOAKaF0O6IGBZcYWG4FtlONNIkEtqLR1dRv3aM2XMkbO04xTOhA8pgzap3UxF65Uqv6M5C/SQUWaPTK792+YlmC0jJBjenU/NSGOdWWM4GTUjczmFI2ogPsOCppgibMZ4dOyJFT+iRW2pW0ZKZ+nchpYsw4iVxnQu3Q/PSm4m9eJ7PxeZhzmWYWJZsvijNBrCLTr0mfa2RWjB2hTHN3K2FDqimzLpvS/0IITqoXVb95WqlfLtIowgEcwjHU4AzqcA0NCIABwgM8wbN35z16L97rvLXgLWb24Ru8t0879oy/</latexit><latexit sha1_base64="Nvmwy+FwqawcZ3Vp6TqwEQlxaCs=">AAAB53icjVDLSgNBEOyNrxhfUY9eBoPgKWxEUG9BLx4TcE0gWcLspDcZMzuzzMwKYckXePGg4tVf8ubfOHkcVBQsaCiquunuilLBjfX9D6+wtLyyulZcL21sbm3vlHf3bo3KNMOAKaF0O6IGBZcYWG4FtlONNIkEtqLR1dRv3aM2XMkbO04xTOhA8pgzap3UxF65Uqv6M5C/SQUWaPTK792+YlmC0jJBjenU/NSGOdWWM4GTUjczmFI2ogPsOCppgibMZ4dOyJFT+iRW2pW0ZKZ+nchpYsw4iVxnQu3Q/PSm4m9eJ7PxeZhzmWYWJZsvijNBrCLTr0mfa2RWjB2hTHN3K2FDqimzLpvS/0IITqoXVb95WqlfLtIowgEcwjHU4AzqcA0NCIABwgM8wbN35z16L97rvLXgLWb24Ru8t0879oy/</latexit><latexit sha1_base64="Nvmwy+FwqawcZ3Vp6TqwEQlxaCs=">AAAB53icjVDLSgNBEOyNrxhfUY9eBoPgKWxEUG9BLx4TcE0gWcLspDcZMzuzzMwKYckXePGg4tVf8ubfOHkcVBQsaCiquunuilLBjfX9D6+wtLyyulZcL21sbm3vlHf3bo3KNMOAKaF0O6IGBZcYWG4FtlONNIkEtqLR1dRv3aM2XMkbO04xTOhA8pgzap3UxF65Uqv6M5C/SQUWaPTK792+YlmC0jJBjenU/NSGOdWWM4GTUjczmFI2ogPsOCppgibMZ4dOyJFT+iRW2pW0ZKZ+nchpYsw4iVxnQu3Q/PSm4m9eJ7PxeZhzmWYWJZsvijNBrCLTr0mfa2RWjB2hTHN3K2FDqimzLpvS/0IITqoXVb95WqlfLtIowgEcwjHU4AzqcA0NCIABwgM8wbN35z16L97rvLXgLWb24Ru8t0879oy/</latexit>

e�
<latexit sha1_base64="mCkymz8g17RVKDs42bCMSoxUZyM=">AAAB6XicjVDLSgNBEOz1GeMr6tHLYBC8GDYiqLegF48RXRNI1jA76U2GzM4sM7NCWPIJXjyoePWPvPk3Th4HFQULGoqqbrq7olRwY33/w5ubX1hcWi6sFFfX1jc2S1vbt0ZlmmHAlFC6GVGDgksMLLcCm6lGmkQCG9HgYuw37lEbruSNHaYYJrQnecwZtU66xrvDTqlcrfgTkL9JGWaod0rv7a5iWYLSMkGNaVX91IY51ZYzgaNiOzOYUjagPWw5KmmCJswnp47IvlO6JFbalbRkon6dyGlizDCJXGdCbd/89Mbib14rs/FpmHOZZhYlmy6KM0GsIuO/SZdrZFYMHaFMc3crYX2qKbMuneL/QgiOKmcV/+q4XDufpVGAXdiDA6jCCdTgEuoQAIMePMATPHvCe/RevNdp65w3m9mBb/DePgFZFo1e</latexit><latexit sha1_base64="mCkymz8g17RVKDs42bCMSoxUZyM=">AAAB6XicjVDLSgNBEOz1GeMr6tHLYBC8GDYiqLegF48RXRNI1jA76U2GzM4sM7NCWPIJXjyoePWPvPk3Th4HFQULGoqqbrq7olRwY33/w5ubX1hcWi6sFFfX1jc2S1vbt0ZlmmHAlFC6GVGDgksMLLcCm6lGmkQCG9HgYuw37lEbruSNHaYYJrQnecwZtU66xrvDTqlcrfgTkL9JGWaod0rv7a5iWYLSMkGNaVX91IY51ZYzgaNiOzOYUjagPWw5KmmCJswnp47IvlO6JFbalbRkon6dyGlizDCJXGdCbd/89Mbib14rs/FpmHOZZhYlmy6KM0GsIuO/SZdrZFYMHaFMc3crYX2qKbMuneL/QgiOKmcV/+q4XDufpVGAXdiDA6jCCdTgEuoQAIMePMATPHvCe/RevNdp65w3m9mBb/DePgFZFo1e</latexit><latexit sha1_base64="mCkymz8g17RVKDs42bCMSoxUZyM=">AAAB6XicjVDLSgNBEOz1GeMr6tHLYBC8GDYiqLegF48RXRNI1jA76U2GzM4sM7NCWPIJXjyoePWPvPk3Th4HFQULGoqqbrq7olRwY33/w5ubX1hcWi6sFFfX1jc2S1vbt0ZlmmHAlFC6GVGDgksMLLcCm6lGmkQCG9HgYuw37lEbruSNHaYYJrQnecwZtU66xrvDTqlcrfgTkL9JGWaod0rv7a5iWYLSMkGNaVX91IY51ZYzgaNiOzOYUjagPWw5KmmCJswnp47IvlO6JFbalbRkon6dyGlizDCJXGdCbd/89Mbib14rs/FpmHOZZhYlmy6KM0GsIuO/SZdrZFYMHaFMc3crYX2qKbMuneL/QgiOKmcV/+q4XDufpVGAXdiDA6jCCdTgEuoQAIMePMATPHvCe/RevNdp65w3m9mBb/DePgFZFo1e</latexit>

e�
<latexit sha1_base64="mCkymz8g17RVKDs42bCMSoxUZyM=">AAAB6XicjVDLSgNBEOz1GeMr6tHLYBC8GDYiqLegF48RXRNI1jA76U2GzM4sM7NCWPIJXjyoePWPvPk3Th4HFQULGoqqbrq7olRwY33/w5ubX1hcWi6sFFfX1jc2S1vbt0ZlmmHAlFC6GVGDgksMLLcCm6lGmkQCG9HgYuw37lEbruSNHaYYJrQnecwZtU66xrvDTqlcrfgTkL9JGWaod0rv7a5iWYLSMkGNaVX91IY51ZYzgaNiOzOYUjagPWw5KmmCJswnp47IvlO6JFbalbRkon6dyGlizDCJXGdCbd/89Mbib14rs/FpmHOZZhYlmy6KM0GsIuO/SZdrZFYMHaFMc3crYX2qKbMuneL/QgiOKmcV/+q4XDufpVGAXdiDA6jCCdTgEuoQAIMePMATPHvCe/RevNdp65w3m9mBb/DePgFZFo1e</latexit><latexit sha1_base64="mCkymz8g17RVKDs42bCMSoxUZyM=">AAAB6XicjVDLSgNBEOz1GeMr6tHLYBC8GDYiqLegF48RXRNI1jA76U2GzM4sM7NCWPIJXjyoePWPvPk3Th4HFQULGoqqbrq7olRwY33/w5ubX1hcWi6sFFfX1jc2S1vbt0ZlmmHAlFC6GVGDgksMLLcCm6lGmkQCG9HgYuw37lEbruSNHaYYJrQnecwZtU66xrvDTqlcrfgTkL9JGWaod0rv7a5iWYLSMkGNaVX91IY51ZYzgaNiOzOYUjagPWw5KmmCJswnp47IvlO6JFbalbRkon6dyGlizDCJXGdCbd/89Mbib14rs/FpmHOZZhYlmy6KM0GsIuO/SZdrZFYMHaFMc3crYX2qKbMuneL/QgiOKmcV/+q4XDufpVGAXdiDA6jCCdTgEuoQAIMePMATPHvCe/RevNdp65w3m9mBb/DePgFZFo1e</latexit><latexit sha1_base64="mCkymz8g17RVKDs42bCMSoxUZyM=">AAAB6XicjVDLSgNBEOz1GeMr6tHLYBC8GDYiqLegF48RXRNI1jA76U2GzM4sM7NCWPIJXjyoePWPvPk3Th4HFQULGoqqbrq7olRwY33/w5ubX1hcWi6sFFfX1jc2S1vbt0ZlmmHAlFC6GVGDgksMLLcCm6lGmkQCG9HgYuw37lEbruSNHaYYJrQnecwZtU66xrvDTqlcrfgTkL9JGWaod0rv7a5iWYLSMkGNaVX91IY51ZYzgaNiOzOYUjagPWw5KmmCJswnp47IvlO6JFbalbRkon6dyGlizDCJXGdCbd/89Mbib14rs/FpmHOZZhYlmy6KM0GsIuO/SZdrZFYMHaFMc3crYX2qKbMuneL/QgiOKmcV/+q4XDufpVGAXdiDA6jCCdTgEuoQAIMePMATPHvCe/RevNdp65w3m9mBb/DePgFZFo1e</latexit>

e�
<latexit sha1_base64="mCkymz8g17RVKDs42bCMSoxUZyM=">AAAB6XicjVDLSgNBEOz1GeMr6tHLYBC8GDYiqLegF48RXRNI1jA76U2GzM4sM7NCWPIJXjyoePWPvPk3Th4HFQULGoqqbrq7olRwY33/w5ubX1hcWi6sFFfX1jc2S1vbt0ZlmmHAlFC6GVGDgksMLLcCm6lGmkQCG9HgYuw37lEbruSNHaYYJrQnecwZtU66xrvDTqlcrfgTkL9JGWaod0rv7a5iWYLSMkGNaVX91IY51ZYzgaNiOzOYUjagPWw5KmmCJswnp47IvlO6JFbalbRkon6dyGlizDCJXGdCbd/89Mbib14rs/FpmHOZZhYlmy6KM0GsIuO/SZdrZFYMHaFMc3crYX2qKbMuneL/QgiOKmcV/+q4XDufpVGAXdiDA6jCCdTgEuoQAIMePMATPHvCe/RevNdp65w3m9mBb/DePgFZFo1e</latexit><latexit sha1_base64="mCkymz8g17RVKDs42bCMSoxUZyM=">AAAB6XicjVDLSgNBEOz1GeMr6tHLYBC8GDYiqLegF48RXRNI1jA76U2GzM4sM7NCWPIJXjyoePWPvPk3Th4HFQULGoqqbrq7olRwY33/w5ubX1hcWi6sFFfX1jc2S1vbt0ZlmmHAlFC6GVGDgksMLLcCm6lGmkQCG9HgYuw37lEbruSNHaYYJrQnecwZtU66xrvDTqlcrfgTkL9JGWaod0rv7a5iWYLSMkGNaVX91IY51ZYzgaNiOzOYUjagPWw5KmmCJswnp47IvlO6JFbalbRkon6dyGlizDCJXGdCbd/89Mbib14rs/FpmHOZZhYlmy6KM0GsIuO/SZdrZFYMHaFMc3crYX2qKbMuneL/QgiOKmcV/+q4XDufpVGAXdiDA6jCCdTgEuoQAIMePMATPHvCe/RevNdp65w3m9mBb/DePgFZFo1e</latexit><latexit sha1_base64="mCkymz8g17RVKDs42bCMSoxUZyM=">AAAB6XicjVDLSgNBEOz1GeMr6tHLYBC8GDYiqLegF48RXRNI1jA76U2GzM4sM7NCWPIJXjyoePWPvPk3Th4HFQULGoqqbrq7olRwY33/w5ubX1hcWi6sFFfX1jc2S1vbt0ZlmmHAlFC6GVGDgksMLLcCm6lGmkQCG9HgYuw37lEbruSNHaYYJrQnecwZtU66xrvDTqlcrfgTkL9JGWaod0rv7a5iWYLSMkGNaVX91IY51ZYzgaNiOzOYUjagPWw5KmmCJswnp47IvlO6JFbalbRkon6dyGlizDCJXGdCbd/89Mbib14rs/FpmHOZZhYlmy6KM0GsIuO/SZdrZFYMHaFMc3crYX2qKbMuneL/QgiOKmcV/+q4XDufpVGAXdiDA6jCCdTgEuoQAIMePMATPHvCe/RevNdp65w3m9mBb/DePgFZFo1e</latexit> e�

<latexit sha1_base64="mCkymz8g17RVKDs42bCMSoxUZyM=">AAAB6XicjVDLSgNBEOz1GeMr6tHLYBC8GDYiqLegF48RXRNI1jA76U2GzM4sM7NCWPIJXjyoePWPvPk3Th4HFQULGoqqbrq7olRwY33/w5ubX1hcWi6sFFfX1jc2S1vbt0ZlmmHAlFC6GVGDgksMLLcCm6lGmkQCG9HgYuw37lEbruSNHaYYJrQnecwZtU66xrvDTqlcrfgTkL9JGWaod0rv7a5iWYLSMkGNaVX91IY51ZYzgaNiOzOYUjagPWw5KmmCJswnp47IvlO6JFbalbRkon6dyGlizDCJXGdCbd/89Mbib14rs/FpmHOZZhYlmy6KM0GsIuO/SZdrZFYMHaFMc3crYX2qKbMuneL/QgiOKmcV/+q4XDufpVGAXdiDA6jCCdTgEuoQAIMePMATPHvCe/RevNdp65w3m9mBb/DePgFZFo1e</latexit><latexit sha1_base64="mCkymz8g17RVKDs42bCMSoxUZyM=">AAAB6XicjVDLSgNBEOz1GeMr6tHLYBC8GDYiqLegF48RXRNI1jA76U2GzM4sM7NCWPIJXjyoePWPvPk3Th4HFQULGoqqbrq7olRwY33/w5ubX1hcWi6sFFfX1jc2S1vbt0ZlmmHAlFC6GVGDgksMLLcCm6lGmkQCG9HgYuw37lEbruSNHaYYJrQnecwZtU66xrvDTqlcrfgTkL9JGWaod0rv7a5iWYLSMkGNaVX91IY51ZYzgaNiOzOYUjagPWw5KmmCJswnp47IvlO6JFbalbRkon6dyGlizDCJXGdCbd/89Mbib14rs/FpmHOZZhYlmy6KM0GsIuO/SZdrZFYMHaFMc3crYX2qKbMuneL/QgiOKmcV/+q4XDufpVGAXdiDA6jCCdTgEuoQAIMePMATPHvCe/RevNdp65w3m9mBb/DePgFZFo1e</latexit><latexit sha1_base64="mCkymz8g17RVKDs42bCMSoxUZyM=">AAAB6XicjVDLSgNBEOz1GeMr6tHLYBC8GDYiqLegF48RXRNI1jA76U2GzM4sM7NCWPIJXjyoePWPvPk3Th4HFQULGoqqbrq7olRwY33/w5ubX1hcWi6sFFfX1jc2S1vbt0ZlmmHAlFC6GVGDgksMLLcCm6lGmkQCG9HgYuw37lEbruSNHaYYJrQnecwZtU66xrvDTqlcrfgTkL9JGWaod0rv7a5iWYLSMkGNaVX91IY51ZYzgaNiOzOYUjagPWw5KmmCJswnp47IvlO6JFbalbRkon6dyGlizDCJXGdCbd/89Mbib14rs/FpmHOZZhYlmy6KM0GsIuO/SZdrZFYMHaFMc3crYX2qKbMuneL/QgiOKmcV/+q4XDufpVGAXdiDA6jCCdTgEuoQAIMePMATPHvCe/RevNdp65w3m9mBb/DePgFZFo1e</latexit>

e�
<latexit sha1_base64="mCkymz8g17RVKDs42bCMSoxUZyM=">AAAB6XicjVDLSgNBEOz1GeMr6tHLYBC8GDYiqLegF48RXRNI1jA76U2GzM4sM7NCWPIJXjyoePWPvPk3Th4HFQULGoqqbrq7olRwY33/w5ubX1hcWi6sFFfX1jc2S1vbt0ZlmmHAlFC6GVGDgksMLLcCm6lGmkQCG9HgYuw37lEbruSNHaYYJrQnecwZtU66xrvDTqlcrfgTkL9JGWaod0rv7a5iWYLSMkGNaVX91IY51ZYzgaNiOzOYUjagPWw5KmmCJswnp47IvlO6JFbalbRkon6dyGlizDCJXGdCbd/89Mbib14rs/FpmHOZZhYlmy6KM0GsIuO/SZdrZFYMHaFMc3crYX2qKbMuneL/QgiOKmcV/+q4XDufpVGAXdiDA6jCCdTgEuoQAIMePMATPHvCe/RevNdp65w3m9mBb/DePgFZFo1e</latexit><latexit sha1_base64="mCkymz8g17RVKDs42bCMSoxUZyM=">AAAB6XicjVDLSgNBEOz1GeMr6tHLYBC8GDYiqLegF48RXRNI1jA76U2GzM4sM7NCWPIJXjyoePWPvPk3Th4HFQULGoqqbrq7olRwY33/w5ubX1hcWi6sFFfX1jc2S1vbt0ZlmmHAlFC6GVGDgksMLLcCm6lGmkQCG9HgYuw37lEbruSNHaYYJrQnecwZtU66xrvDTqlcrfgTkL9JGWaod0rv7a5iWYLSMkGNaVX91IY51ZYzgaNiOzOYUjagPWw5KmmCJswnp47IvlO6JFbalbRkon6dyGlizDCJXGdCbd/89Mbib14rs/FpmHOZZhYlmy6KM0GsIuO/SZdrZFYMHaFMc3crYX2qKbMuneL/QgiOKmcV/+q4XDufpVGAXdiDA6jCCdTgEuoQAIMePMATPHvCe/RevNdp65w3m9mBb/DePgFZFo1e</latexit><latexit sha1_base64="mCkymz8g17RVKDs42bCMSoxUZyM=">AAAB6XicjVDLSgNBEOz1GeMr6tHLYBC8GDYiqLegF48RXRNI1jA76U2GzM4sM7NCWPIJXjyoePWPvPk3Th4HFQULGoqqbrq7olRwY33/w5ubX1hcWi6sFFfX1jc2S1vbt0ZlmmHAlFC6GVGDgksMLLcCm6lGmkQCG9HgYuw37lEbruSNHaYYJrQnecwZtU66xrvDTqlcrfgTkL9JGWaod0rv7a5iWYLSMkGNaVX91IY51ZYzgaNiOzOYUjagPWw5KmmCJswnp47IvlO6JFbalbRkon6dyGlizDCJXGdCbd/89Mbib14rs/FpmHOZZhYlmy6KM0GsIuO/SZdrZFYMHaFMc3crYX2qKbMuneL/QgiOKmcV/+q4XDufpVGAXdiDA6jCCdTgEuoQAIMePMATPHvCe/RevNdp65w3m9mBb/DePgFZFo1e</latexit>

e
<latexit sha1_base64="Nvmwy+FwqawcZ3Vp6TqwEQlxaCs=">AAAB53icjVDLSgNBEOyNrxhfUY9eBoPgKWxEUG9BLx4TcE0gWcLspDcZMzuzzMwKYckXePGg4tVf8ubfOHkcVBQsaCiquunuilLBjfX9D6+wtLyyulZcL21sbm3vlHf3bo3KNMOAKaF0O6IGBZcYWG4FtlONNIkEtqLR1dRv3aM2XMkbO04xTOhA8pgzap3UxF65Uqv6M5C/SQUWaPTK792+YlmC0jJBjenU/NSGOdWWM4GTUjczmFI2ogPsOCppgibMZ4dOyJFT+iRW2pW0ZKZ+nchpYsw4iVxnQu3Q/PSm4m9eJ7PxeZhzmWYWJZsvijNBrCLTr0mfa2RWjB2hTHN3K2FDqimzLpvS/0IITqoXVb95WqlfLtIowgEcwjHU4AzqcA0NCIABwgM8wbN35z16L97rvLXgLWb24Ru8t0879oy/</latexit><latexit sha1_base64="Nvmwy+FwqawcZ3Vp6TqwEQlxaCs=">AAAB53icjVDLSgNBEOyNrxhfUY9eBoPgKWxEUG9BLx4TcE0gWcLspDcZMzuzzMwKYckXePGg4tVf8ubfOHkcVBQsaCiquunuilLBjfX9D6+wtLyyulZcL21sbm3vlHf3bo3KNMOAKaF0O6IGBZcYWG4FtlONNIkEtqLR1dRv3aM2XMkbO04xTOhA8pgzap3UxF65Uqv6M5C/SQUWaPTK792+YlmC0jJBjenU/NSGOdWWM4GTUjczmFI2ogPsOCppgibMZ4dOyJFT+iRW2pW0ZKZ+nchpYsw4iVxnQu3Q/PSm4m9eJ7PxeZhzmWYWJZsvijNBrCLTr0mfa2RWjB2hTHN3K2FDqimzLpvS/0IITqoXVb95WqlfLtIowgEcwjHU4AzqcA0NCIABwgM8wbN35z16L97rvLXgLWb24Ru8t0879oy/</latexit><latexit sha1_base64="Nvmwy+FwqawcZ3Vp6TqwEQlxaCs=">AAAB53icjVDLSgNBEOyNrxhfUY9eBoPgKWxEUG9BLx4TcE0gWcLspDcZMzuzzMwKYckXePGg4tVf8ubfOHkcVBQsaCiquunuilLBjfX9D6+wtLyyulZcL21sbm3vlHf3bo3KNMOAKaF0O6IGBZcYWG4FtlONNIkEtqLR1dRv3aM2XMkbO04xTOhA8pgzap3UxF65Uqv6M5C/SQUWaPTK792+YlmC0jJBjenU/NSGOdWWM4GTUjczmFI2ogPsOCppgibMZ4dOyJFT+iRW2pW0ZKZ+nchpYsw4iVxnQu3Q/PSm4m9eJ7PxeZhzmWYWJZsvijNBrCLTr0mfa2RWjB2hTHN3K2FDqimzLpvS/0IITqoXVb95WqlfLtIowgEcwjHU4AzqcA0NCIABwgM8wbN35z16L97rvLXgLWb24Ru8t0879oy/</latexit>

e
<latexit sha1_base64="Nvmwy+FwqawcZ3Vp6TqwEQlxaCs=">AAAB53icjVDLSgNBEOyNrxhfUY9eBoPgKWxEUG9BLx4TcE0gWcLspDcZMzuzzMwKYckXePGg4tVf8ubfOHkcVBQsaCiquunuilLBjfX9D6+wtLyyulZcL21sbm3vlHf3bo3KNMOAKaF0O6IGBZcYWG4FtlONNIkEtqLR1dRv3aM2XMkbO04xTOhA8pgzap3UxF65Uqv6M5C/SQUWaPTK792+YlmC0jJBjenU/NSGOdWWM4GTUjczmFI2ogPsOCppgibMZ4dOyJFT+iRW2pW0ZKZ+nchpYsw4iVxnQu3Q/PSm4m9eJ7PxeZhzmWYWJZsvijNBrCLTr0mfa2RWjB2hTHN3K2FDqimzLpvS/0IITqoXVb95WqlfLtIowgEcwjHU4AzqcA0NCIABwgM8wbN35z16L97rvLXgLWb24Ru8t0879oy/</latexit><latexit sha1_base64="Nvmwy+FwqawcZ3Vp6TqwEQlxaCs=">AAAB53icjVDLSgNBEOyNrxhfUY9eBoPgKWxEUG9BLx4TcE0gWcLspDcZMzuzzMwKYckXePGg4tVf8ubfOHkcVBQsaCiquunuilLBjfX9D6+wtLyyulZcL21sbm3vlHf3bo3KNMOAKaF0O6IGBZcYWG4FtlONNIkEtqLR1dRv3aM2XMkbO04xTOhA8pgzap3UxF65Uqv6M5C/SQUWaPTK792+YlmC0jJBjenU/NSGOdWWM4GTUjczmFI2ogPsOCppgibMZ4dOyJFT+iRW2pW0ZKZ+nchpYsw4iVxnQu3Q/PSm4m9eJ7PxeZhzmWYWJZsvijNBrCLTr0mfa2RWjB2hTHN3K2FDqimzLpvS/0IITqoXVb95WqlfLtIowgEcwjHU4AzqcA0NCIABwgM8wbN35z16L97rvLXgLWb24Ru8t0879oy/</latexit><latexit sha1_base64="Nvmwy+FwqawcZ3Vp6TqwEQlxaCs=">AAAB53icjVDLSgNBEOyNrxhfUY9eBoPgKWxEUG9BLx4TcE0gWcLspDcZMzuzzMwKYckXePGg4tVf8ubfOHkcVBQsaCiquunuilLBjfX9D6+wtLyyulZcL21sbm3vlHf3bo3KNMOAKaF0O6IGBZcYWG4FtlONNIkEtqLR1dRv3aM2XMkbO04xTOhA8pgzap3UxF65Uqv6M5C/SQUWaPTK792+YlmC0jJBjenU/NSGOdWWM4GTUjczmFI2ogPsOCppgibMZ4dOyJFT+iRW2pW0ZKZ+nchpYsw4iVxnQu3Q/PSm4m9eJ7PxeZhzmWYWJZsvijNBrCLTr0mfa2RWjB2hTHN3K2FDqimzLpvS/0IITqoXVb95WqlfLtIowgEcwjHU4AzqcA0NCIABwgM8wbN35z16L97rvLXgLWb24Ru8t0879oy/</latexit>

e�
<latexit sha1_base64="mCkymz8g17RVKDs42bCMSoxUZyM=">AAAB6XicjVDLSgNBEOz1GeMr6tHLYBC8GDYiqLegF48RXRNI1jA76U2GzM4sM7NCWPIJXjyoePWPvPk3Th4HFQULGoqqbrq7olRwY33/w5ubX1hcWi6sFFfX1jc2S1vbt0ZlmmHAlFC6GVGDgksMLLcCm6lGmkQCG9HgYuw37lEbruSNHaYYJrQnecwZtU66xrvDTqlcrfgTkL9JGWaod0rv7a5iWYLSMkGNaVX91IY51ZYzgaNiOzOYUjagPWw5KmmCJswnp47IvlO6JFbalbRkon6dyGlizDCJXGdCbd/89Mbib14rs/FpmHOZZhYlmy6KM0GsIuO/SZdrZFYMHaFMc3crYX2qKbMuneL/QgiOKmcV/+q4XDufpVGAXdiDA6jCCdTgEuoQAIMePMATPHvCe/RevNdp65w3m9mBb/DePgFZFo1e</latexit><latexit sha1_base64="mCkymz8g17RVKDs42bCMSoxUZyM=">AAAB6XicjVDLSgNBEOz1GeMr6tHLYBC8GDYiqLegF48RXRNI1jA76U2GzM4sM7NCWPIJXjyoePWPvPk3Th4HFQULGoqqbrq7olRwY33/w5ubX1hcWi6sFFfX1jc2S1vbt0ZlmmHAlFC6GVGDgksMLLcCm6lGmkQCG9HgYuw37lEbruSNHaYYJrQnecwZtU66xrvDTqlcrfgTkL9JGWaod0rv7a5iWYLSMkGNaVX91IY51ZYzgaNiOzOYUjagPWw5KmmCJswnp47IvlO6JFbalbRkon6dyGlizDCJXGdCbd/89Mbib14rs/FpmHOZZhYlmy6KM0GsIuO/SZdrZFYMHaFMc3crYX2qKbMuneL/QgiOKmcV/+q4XDufpVGAXdiDA6jCCdTgEuoQAIMePMATPHvCe/RevNdp65w3m9mBb/DePgFZFo1e</latexit><latexit sha1_base64="mCkymz8g17RVKDs42bCMSoxUZyM=">AAAB6XicjVDLSgNBEOz1GeMr6tHLYBC8GDYiqLegF48RXRNI1jA76U2GzM4sM7NCWPIJXjyoePWPvPk3Th4HFQULGoqqbrq7olRwY33/w5ubX1hcWi6sFFfX1jc2S1vbt0ZlmmHAlFC6GVGDgksMLLcCm6lGmkQCG9HgYuw37lEbruSNHaYYJrQnecwZtU66xrvDTqlcrfgTkL9JGWaod0rv7a5iWYLSMkGNaVX91IY51ZYzgaNiOzOYUjagPWw5KmmCJswnp47IvlO6JFbalbRkon6dyGlizDCJXGdCbd/89Mbib14rs/FpmHOZZhYlmy6KM0GsIuO/SZdrZFYMHaFMc3crYX2qKbMuneL/QgiOKmcV/+q4XDufpVGAXdiDA6jCCdTgEuoQAIMePMATPHvCe/RevNdp65w3m9mBb/DePgFZFo1e</latexit>

e�
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Overall picture:

above Tc below Tc

• At Tc Cooper pairs form - high conductivity sets in 
• There is a strong coordination between the currents in layers 

(depicted by wavy lines)
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<latexit sha1_base64="mCkymz8g17RVKDs42bCMSoxUZyM=">AAAB6XicjVDLSgNBEOz1GeMr6tHLYBC8GDYiqLegF48RXRNI1jA76U2GzM4sM7NCWPIJXjyoePWPvPk3Th4HFQULGoqqbrq7olRwY33/w5ubX1hcWi6sFFfX1jc2S1vbt0ZlmmHAlFC6GVGDgksMLLcCm6lGmkQCG9HgYuw37lEbruSNHaYYJrQnecwZtU66xrvDTqlcrfgTkL9JGWaod0rv7a5iWYLSMkGNaVX91IY51ZYzgaNiOzOYUjagPWw5KmmCJswnp47IvlO6JFbalbRkon6dyGlizDCJXGdCbd/89Mbib14rs/FpmHOZZhYlmy6KM0GsIuO/SZdrZFYMHaFMc3crYX2qKbMuneL/QgiOKmcV/+q4XDufpVGAXdiDA6jCCdTgEuoQAIMePMATPHvCe/RevNdp65w3m9mBb/DePgFZFo1e</latexit><latexit sha1_base64="mCkymz8g17RVKDs42bCMSoxUZyM=">AAAB6XicjVDLSgNBEOz1GeMr6tHLYBC8GDYiqLegF48RXRNI1jA76U2GzM4sM7NCWPIJXjyoePWPvPk3Th4HFQULGoqqbrq7olRwY33/w5ubX1hcWi6sFFfX1jc2S1vbt0ZlmmHAlFC6GVGDgksMLLcCm6lGmkQCG9HgYuw37lEbruSNHaYYJrQnecwZtU66xrvDTqlcrfgTkL9JGWaod0rv7a5iWYLSMkGNaVX91IY51ZYzgaNiOzOYUjagPWw5KmmCJswnp47IvlO6JFbalbRkon6dyGlizDCJXGdCbd/89Mbib14rs/FpmHOZZhYlmy6KM0GsIuO/SZdrZFYMHaFMc3crYX2qKbMuneL/QgiOKmcV/+q4XDufpVGAXdiDA6jCCdTgEuoQAIMePMATPHvCe/RevNdp65w3m9mBb/DePgFZFo1e</latexit><latexit sha1_base64="mCkymz8g17RVKDs42bCMSoxUZyM=">AAAB6XicjVDLSgNBEOz1GeMr6tHLYBC8GDYiqLegF48RXRNI1jA76U2GzM4sM7NCWPIJXjyoePWPvPk3Th4HFQULGoqqbrq7olRwY33/w5ubX1hcWi6sFFfX1jc2S1vbt0ZlmmHAlFC6GVGDgksMLLcCm6lGmkQCG9HgYuw37lEbruSNHaYYJrQnecwZtU66xrvDTqlcrfgTkL9JGWaod0rv7a5iWYLSMkGNaVX91IY51ZYzgaNiOzOYUjagPWw5KmmCJswnp47IvlO6JFbalbRkon6dyGlizDCJXGdCbd/89Mbib14rs/FpmHOZZhYlmy6KM0GsIuO/SZdrZFYMHaFMc3crYX2qKbMuneL/QgiOKmcV/+q4XDufpVGAXdiDA6jCCdTgEuoQAIMePMATPHvCe/RevNdp65w3m9mBb/DePgFZFo1e</latexit>

e�
<latexit sha1_base64="mCkymz8g17RVKDs42bCMSoxUZyM=">AAAB6XicjVDLSgNBEOz1GeMr6tHLYBC8GDYiqLegF48RXRNI1jA76U2GzM4sM7NCWPIJXjyoePWPvPk3Th4HFQULGoqqbrq7olRwY33/w5ubX1hcWi6sFFfX1jc2S1vbt0ZlmmHAlFC6GVGDgksMLLcCm6lGmkQCG9HgYuw37lEbruSNHaYYJrQnecwZtU66xrvDTqlcrfgTkL9JGWaod0rv7a5iWYLSMkGNaVX91IY51ZYzgaNiOzOYUjagPWw5KmmCJswnp47IvlO6JFbalbRkon6dyGlizDCJXGdCbd/89Mbib14rs/FpmHOZZhYlmy6KM0GsIuO/SZdrZFYMHaFMc3crYX2qKbMuneL/QgiOKmcV/+q4XDufpVGAXdiDA6jCCdTgEuoQAIMePMATPHvCe/RevNdp65w3m9mBb/DePgFZFo1e</latexit><latexit sha1_base64="mCkymz8g17RVKDs42bCMSoxUZyM=">AAAB6XicjVDLSgNBEOz1GeMr6tHLYBC8GDYiqLegF48RXRNI1jA76U2GzM4sM7NCWPIJXjyoePWPvPk3Th4HFQULGoqqbrq7olRwY33/w5ubX1hcWi6sFFfX1jc2S1vbt0ZlmmHAlFC6GVGDgksMLLcCm6lGmkQCG9HgYuw37lEbruSNHaYYJrQnecwZtU66xrvDTqlcrfgTkL9JGWaod0rv7a5iWYLSMkGNaVX91IY51ZYzgaNiOzOYUjagPWw5KmmCJswnp47IvlO6JFbalbRkon6dyGlizDCJXGdCbd/89Mbib14rs/FpmHOZZhYlmy6KM0GsIuO/SZdrZFYMHaFMc3crYX2qKbMuneL/QgiOKmcV/+q4XDufpVGAXdiDA6jCCdTgEuoQAIMePMATPHvCe/RevNdp65w3m9mBb/DePgFZFo1e</latexit><latexit sha1_base64="mCkymz8g17RVKDs42bCMSoxUZyM=">AAAB6XicjVDLSgNBEOz1GeMr6tHLYBC8GDYiqLegF48RXRNI1jA76U2GzM4sM7NCWPIJXjyoePWPvPk3Th4HFQULGoqqbrq7olRwY33/w5ubX1hcWi6sFFfX1jc2S1vbt0ZlmmHAlFC6GVGDgksMLLcCm6lGmkQCG9HgYuw37lEbruSNHaYYJrQnecwZtU66xrvDTqlcrfgTkL9JGWaod0rv7a5iWYLSMkGNaVX91IY51ZYzgaNiOzOYUjagPWw5KmmCJswnp47IvlO6JFbalbRkon6dyGlizDCJXGdCbd/89Mbib14rs/FpmHOZZhYlmy6KM0GsIuO/SZdrZFYMHaFMc3crYX2qKbMuneL/QgiOKmcV/+q4XDufpVGAXdiDA6jCCdTgEuoQAIMePMATPHvCe/RevNdp65w3m9mBb/DePgFZFo1e</latexit>

e�
<latexit sha1_base64="mCkymz8g17RVKDs42bCMSoxUZyM=">AAAB6XicjVDLSgNBEOz1GeMr6tHLYBC8GDYiqLegF48RXRNI1jA76U2GzM4sM7NCWPIJXjyoePWPvPk3Th4HFQULGoqqbrq7olRwY33/w5ubX1hcWi6sFFfX1jc2S1vbt0ZlmmHAlFC6GVGDgksMLLcCm6lGmkQCG9HgYuw37lEbruSNHaYYJrQnecwZtU66xrvDTqlcrfgTkL9JGWaod0rv7a5iWYLSMkGNaVX91IY51ZYzgaNiOzOYUjagPWw5KmmCJswnp47IvlO6JFbalbRkon6dyGlizDCJXGdCbd/89Mbib14rs/FpmHOZZhYlmy6KM0GsIuO/SZdrZFYMHaFMc3crYX2qKbMuneL/QgiOKmcV/+q4XDufpVGAXdiDA6jCCdTgEuoQAIMePMATPHvCe/RevNdp65w3m9mBb/DePgFZFo1e</latexit><latexit sha1_base64="mCkymz8g17RVKDs42bCMSoxUZyM=">AAAB6XicjVDLSgNBEOz1GeMr6tHLYBC8GDYiqLegF48RXRNI1jA76U2GzM4sM7NCWPIJXjyoePWPvPk3Th4HFQULGoqqbrq7olRwY33/w5ubX1hcWi6sFFfX1jc2S1vbt0ZlmmHAlFC6GVGDgksMLLcCm6lGmkQCG9HgYuw37lEbruSNHaYYJrQnecwZtU66xrvDTqlcrfgTkL9JGWaod0rv7a5iWYLSMkGNaVX91IY51ZYzgaNiOzOYUjagPWw5KmmCJswnp47IvlO6JFbalbRkon6dyGlizDCJXGdCbd/89Mbib14rs/FpmHOZZhYlmy6KM0GsIuO/SZdrZFYMHaFMc3crYX2qKbMuneL/QgiOKmcV/+q4XDufpVGAXdiDA6jCCdTgEuoQAIMePMATPHvCe/RevNdp65w3m9mBb/DePgFZFo1e</latexit><latexit sha1_base64="mCkymz8g17RVKDs42bCMSoxUZyM=">AAAB6XicjVDLSgNBEOz1GeMr6tHLYBC8GDYiqLegF48RXRNI1jA76U2GzM4sM7NCWPIJXjyoePWPvPk3Th4HFQULGoqqbrq7olRwY33/w5ubX1hcWi6sFFfX1jc2S1vbt0ZlmmHAlFC6GVGDgksMLLcCm6lGmkQCG9HgYuw37lEbruSNHaYYJrQnecwZtU66xrvDTqlcrfgTkL9JGWaod0rv7a5iWYLSMkGNaVX91IY51ZYzgaNiOzOYUjagPWw5KmmCJswnp47IvlO6JFbalbRkon6dyGlizDCJXGdCbd/89Mbib14rs/FpmHOZZhYlmy6KM0GsIuO/SZdrZFYMHaFMc3crYX2qKbMuneL/QgiOKmcV/+q4XDufpVGAXdiDA6jCCdTgEuoQAIMePMATPHvCe/RevNdp65w3m9mBb/DePgFZFo1e</latexit> e�

<latexit sha1_base64="mCkymz8g17RVKDs42bCMSoxUZyM=">AAAB6XicjVDLSgNBEOz1GeMr6tHLYBC8GDYiqLegF48RXRNI1jA76U2GzM4sM7NCWPIJXjyoePWPvPk3Th4HFQULGoqqbrq7olRwY33/w5ubX1hcWi6sFFfX1jc2S1vbt0ZlmmHAlFC6GVGDgksMLLcCm6lGmkQCG9HgYuw37lEbruSNHaYYJrQnecwZtU66xrvDTqlcrfgTkL9JGWaod0rv7a5iWYLSMkGNaVX91IY51ZYzgaNiOzOYUjagPWw5KmmCJswnp47IvlO6JFbalbRkon6dyGlizDCJXGdCbd/89Mbib14rs/FpmHOZZhYlmy6KM0GsIuO/SZdrZFYMHaFMc3crYX2qKbMuneL/QgiOKmcV/+q4XDufpVGAXdiDA6jCCdTgEuoQAIMePMATPHvCe/RevNdp65w3m9mBb/DePgFZFo1e</latexit><latexit sha1_base64="mCkymz8g17RVKDs42bCMSoxUZyM=">AAAB6XicjVDLSgNBEOz1GeMr6tHLYBC8GDYiqLegF48RXRNI1jA76U2GzM4sM7NCWPIJXjyoePWPvPk3Th4HFQULGoqqbrq7olRwY33/w5ubX1hcWi6sFFfX1jc2S1vbt0ZlmmHAlFC6GVGDgksMLLcCm6lGmkQCG9HgYuw37lEbruSNHaYYJrQnecwZtU66xrvDTqlcrfgTkL9JGWaod0rv7a5iWYLSMkGNaVX91IY51ZYzgaNiOzOYUjagPWw5KmmCJswnp47IvlO6JFbalbRkon6dyGlizDCJXGdCbd/89Mbib14rs/FpmHOZZhYlmy6KM0GsIuO/SZdrZFYMHaFMc3crYX2qKbMuneL/QgiOKmcV/+q4XDufpVGAXdiDA6jCCdTgEuoQAIMePMATPHvCe/RevNdp65w3m9mBb/DePgFZFo1e</latexit><latexit sha1_base64="mCkymz8g17RVKDs42bCMSoxUZyM=">AAAB6XicjVDLSgNBEOz1GeMr6tHLYBC8GDYiqLegF48RXRNI1jA76U2GzM4sM7NCWPIJXjyoePWPvPk3Th4HFQULGoqqbrq7olRwY33/w5ubX1hcWi6sFFfX1jc2S1vbt0ZlmmHAlFC6GVGDgksMLLcCm6lGmkQCG9HgYuw37lEbruSNHaYYJrQnecwZtU66xrvDTqlcrfgTkL9JGWaod0rv7a5iWYLSMkGNaVX91IY51ZYzgaNiOzOYUjagPWw5KmmCJswnp47IvlO6JFbalbRkon6dyGlizDCJXGdCbd/89Mbib14rs/FpmHOZZhYlmy6KM0GsIuO/SZdrZFYMHaFMc3crYX2qKbMuneL/QgiOKmcV/+q4XDufpVGAXdiDA6jCCdTgEuoQAIMePMATPHvCe/RevNdp65w3m9mBb/DePgFZFo1e</latexit>

e�
<latexit sha1_base64="mCkymz8g17RVKDs42bCMSoxUZyM=">AAAB6XicjVDLSgNBEOz1GeMr6tHLYBC8GDYiqLegF48RXRNI1jA76U2GzM4sM7NCWPIJXjyoePWPvPk3Th4HFQULGoqqbrq7olRwY33/w5ubX1hcWi6sFFfX1jc2S1vbt0ZlmmHAlFC6GVGDgksMLLcCm6lGmkQCG9HgYuw37lEbruSNHaYYJrQnecwZtU66xrvDTqlcrfgTkL9JGWaod0rv7a5iWYLSMkGNaVX91IY51ZYzgaNiOzOYUjagPWw5KmmCJswnp47IvlO6JFbalbRkon6dyGlizDCJXGdCbd/89Mbib14rs/FpmHOZZhYlmy6KM0GsIuO/SZdrZFYMHaFMc3crYX2qKbMuneL/QgiOKmcV/+q4XDufpVGAXdiDA6jCCdTgEuoQAIMePMATPHvCe/RevNdp65w3m9mBb/DePgFZFo1e</latexit><latexit sha1_base64="mCkymz8g17RVKDs42bCMSoxUZyM=">AAAB6XicjVDLSgNBEOz1GeMr6tHLYBC8GDYiqLegF48RXRNI1jA76U2GzM4sM7NCWPIJXjyoePWPvPk3Th4HFQULGoqqbrq7olRwY33/w5ubX1hcWi6sFFfX1jc2S1vbt0ZlmmHAlFC6GVGDgksMLLcCm6lGmkQCG9HgYuw37lEbruSNHaYYJrQnecwZtU66xrvDTqlcrfgTkL9JGWaod0rv7a5iWYLSMkGNaVX91IY51ZYzgaNiOzOYUjagPWw5KmmCJswnp47IvlO6JFbalbRkon6dyGlizDCJXGdCbd/89Mbib14rs/FpmHOZZhYlmy6KM0GsIuO/SZdrZFYMHaFMc3crYX2qKbMuneL/QgiOKmcV/+q4XDufpVGAXdiDA6jCCdTgEuoQAIMePMATPHvCe/RevNdp65w3m9mBb/DePgFZFo1e</latexit><latexit sha1_base64="mCkymz8g17RVKDs42bCMSoxUZyM=">AAAB6XicjVDLSgNBEOz1GeMr6tHLYBC8GDYiqLegF48RXRNI1jA76U2GzM4sM7NCWPIJXjyoePWPvPk3Th4HFQULGoqqbrq7olRwY33/w5ubX1hcWi6sFFfX1jc2S1vbt0ZlmmHAlFC6GVGDgksMLLcCm6lGmkQCG9HgYuw37lEbruSNHaYYJrQnecwZtU66xrvDTqlcrfgTkL9JGWaod0rv7a5iWYLSMkGNaVX91IY51ZYzgaNiOzOYUjagPWw5KmmCJswnp47IvlO6JFbalbRkon6dyGlizDCJXGdCbd/89Mbib14rs/FpmHOZZhYlmy6KM0GsIuO/SZdrZFYMHaFMc3crYX2qKbMuneL/QgiOKmcV/+q4XDufpVGAXdiDA6jCCdTgEuoQAIMePMATPHvCe/RevNdp65w3m9mBb/DePgFZFo1e</latexit>

e�
<latexit sha1_base64="mCkymz8g17RVKDs42bCMSoxUZyM=">AAAB6XicjVDLSgNBEOz1GeMr6tHLYBC8GDYiqLegF48RXRNI1jA76U2GzM4sM7NCWPIJXjyoePWPvPk3Th4HFQULGoqqbrq7olRwY33/w5ubX1hcWi6sFFfX1jc2S1vbt0ZlmmHAlFC6GVGDgksMLLcCm6lGmkQCG9HgYuw37lEbruSNHaYYJrQnecwZtU66xrvDTqlcrfgTkL9JGWaod0rv7a5iWYLSMkGNaVX91IY51ZYzgaNiOzOYUjagPWw5KmmCJswnp47IvlO6JFbalbRkon6dyGlizDCJXGdCbd/89Mbib14rs/FpmHOZZhYlmy6KM0GsIuO/SZdrZFYMHaFMc3crYX2qKbMuneL/QgiOKmcV/+q4XDufpVGAXdiDA6jCCdTgEuoQAIMePMATPHvCe/RevNdp65w3m9mBb/DePgFZFo1e</latexit><latexit sha1_base64="mCkymz8g17RVKDs42bCMSoxUZyM=">AAAB6XicjVDLSgNBEOz1GeMr6tHLYBC8GDYiqLegF48RXRNI1jA76U2GzM4sM7NCWPIJXjyoePWPvPk3Th4HFQULGoqqbrq7olRwY33/w5ubX1hcWi6sFFfX1jc2S1vbt0ZlmmHAlFC6GVGDgksMLLcCm6lGmkQCG9HgYuw37lEbruSNHaYYJrQnecwZtU66xrvDTqlcrfgTkL9JGWaod0rv7a5iWYLSMkGNaVX91IY51ZYzgaNiOzOYUjagPWw5KmmCJswnp47IvlO6JFbalbRkon6dyGlizDCJXGdCbd/89Mbib14rs/FpmHOZZhYlmy6KM0GsIuO/SZdrZFYMHaFMc3crYX2qKbMuneL/QgiOKmcV/+q4XDufpVGAXdiDA6jCCdTgEuoQAIMePMATPHvCe/RevNdp65w3m9mBb/DePgFZFo1e</latexit><latexit sha1_base64="mCkymz8g17RVKDs42bCMSoxUZyM=">AAAB6XicjVDLSgNBEOz1GeMr6tHLYBC8GDYiqLegF48RXRNI1jA76U2GzM4sM7NCWPIJXjyoePWPvPk3Th4HFQULGoqqbrq7olRwY33/w5ubX1hcWi6sFFfX1jc2S1vbt0ZlmmHAlFC6GVGDgksMLLcCm6lGmkQCG9HgYuw37lEbruSNHaYYJrQnecwZtU66xrvDTqlcrfgTkL9JGWaod0rv7a5iWYLSMkGNaVX91IY51ZYzgaNiOzOYUjagPWw5KmmCJswnp47IvlO6JFbalbRkon6dyGlizDCJXGdCbd/89Mbib14rs/FpmHOZZhYlmy6KM0GsIuO/SZdrZFYMHaFMc3crYX2qKbMuneL/QgiOKmcV/+q4XDufpVGAXdiDA6jCCdTgEuoQAIMePMATPHvCe/RevNdp65w3m9mBb/DePgFZFo1e</latexit>

e�
<latexit sha1_base64="mCkymz8g17RVKDs42bCMSoxUZyM=">AAAB6XicjVDLSgNBEOz1GeMr6tHLYBC8GDYiqLegF48RXRNI1jA76U2GzM4sM7NCWPIJXjyoePWPvPk3Th4HFQULGoqqbrq7olRwY33/w5ubX1hcWi6sFFfX1jc2S1vbt0ZlmmHAlFC6GVGDgksMLLcCm6lGmkQCG9HgYuw37lEbruSNHaYYJrQnecwZtU66xrvDTqlcrfgTkL9JGWaod0rv7a5iWYLSMkGNaVX91IY51ZYzgaNiOzOYUjagPWw5KmmCJswnp47IvlO6JFbalbRkon6dyGlizDCJXGdCbd/89Mbib14rs/FpmHOZZhYlmy6KM0GsIuO/SZdrZFYMHaFMc3crYX2qKbMuneL/QgiOKmcV/+q4XDufpVGAXdiDA6jCCdTgEuoQAIMePMATPHvCe/RevNdp65w3m9mBb/DePgFZFo1e</latexit><latexit sha1_base64="mCkymz8g17RVKDs42bCMSoxUZyM=">AAAB6XicjVDLSgNBEOz1GeMr6tHLYBC8GDYiqLegF48RXRNI1jA76U2GzM4sM7NCWPIJXjyoePWPvPk3Th4HFQULGoqqbrq7olRwY33/w5ubX1hcWi6sFFfX1jc2S1vbt0ZlmmHAlFC6GVGDgksMLLcCm6lGmkQCG9HgYuw37lEbruSNHaYYJrQnecwZtU66xrvDTqlcrfgTkL9JGWaod0rv7a5iWYLSMkGNaVX91IY51ZYzgaNiOzOYUjagPWw5KmmCJswnp47IvlO6JFbalbRkon6dyGlizDCJXGdCbd/89Mbib14rs/FpmHOZZhYlmy6KM0GsIuO/SZdrZFYMHaFMc3crYX2qKbMuneL/QgiOKmcV/+q4XDufpVGAXdiDA6jCCdTgEuoQAIMePMATPHvCe/RevNdp65w3m9mBb/DePgFZFo1e</latexit><latexit sha1_base64="mCkymz8g17RVKDs42bCMSoxUZyM=">AAAB6XicjVDLSgNBEOz1GeMr6tHLYBC8GDYiqLegF48RXRNI1jA76U2GzM4sM7NCWPIJXjyoePWPvPk3Th4HFQULGoqqbrq7olRwY33/w5ubX1hcWi6sFFfX1jc2S1vbt0ZlmmHAlFC6GVGDgksMLLcCm6lGmkQCG9HgYuw37lEbruSNHaYYJrQnecwZtU66xrvDTqlcrfgTkL9JGWaod0rv7a5iWYLSMkGNaVX91IY51ZYzgaNiOzOYUjagPWw5KmmCJswnp47IvlO6JFbalbRkon6dyGlizDCJXGdCbd/89Mbib14rs/FpmHOZZhYlmy6KM0GsIuO/SZdrZFYMHaFMc3crYX2qKbMuneL/QgiOKmcV/+q4XDufpVGAXdiDA6jCCdTgEuoQAIMePMATPHvCe/RevNdp65w3m9mBb/DePgFZFo1e</latexit>

e�
<latexit sha1_base64="mCkymz8g17RVKDs42bCMSoxUZyM=">AAAB6XicjVDLSgNBEOz1GeMr6tHLYBC8GDYiqLegF48RXRNI1jA76U2GzM4sM7NCWPIJXjyoePWPvPk3Th4HFQULGoqqbrq7olRwY33/w5ubX1hcWi6sFFfX1jc2S1vbt0ZlmmHAlFC6GVGDgksMLLcCm6lGmkQCG9HgYuw37lEbruSNHaYYJrQnecwZtU66xrvDTqlcrfgTkL9JGWaod0rv7a5iWYLSMkGNaVX91IY51ZYzgaNiOzOYUjagPWw5KmmCJswnp47IvlO6JFbalbRkon6dyGlizDCJXGdCbd/89Mbib14rs/FpmHOZZhYlmy6KM0GsIuO/SZdrZFYMHaFMc3crYX2qKbMuneL/QgiOKmcV/+q4XDufpVGAXdiDA6jCCdTgEuoQAIMePMATPHvCe/RevNdp65w3m9mBb/DePgFZFo1e</latexit><latexit sha1_base64="mCkymz8g17RVKDs42bCMSoxUZyM=">AAAB6XicjVDLSgNBEOz1GeMr6tHLYBC8GDYiqLegF48RXRNI1jA76U2GzM4sM7NCWPIJXjyoePWPvPk3Th4HFQULGoqqbrq7olRwY33/w5ubX1hcWi6sFFfX1jc2S1vbt0ZlmmHAlFC6GVGDgksMLLcCm6lGmkQCG9HgYuw37lEbruSNHaYYJrQnecwZtU66xrvDTqlcrfgTkL9JGWaod0rv7a5iWYLSMkGNaVX91IY51ZYzgaNiOzOYUjagPWw5KmmCJswnp47IvlO6JFbalbRkon6dyGlizDCJXGdCbd/89Mbib14rs/FpmHOZZhYlmy6KM0GsIuO/SZdrZFYMHaFMc3crYX2qKbMuneL/QgiOKmcV/+q4XDufpVGAXdiDA6jCCdTgEuoQAIMePMATPHvCe/RevNdp65w3m9mBb/DePgFZFo1e</latexit><latexit sha1_base64="mCkymz8g17RVKDs42bCMSoxUZyM=">AAAB6XicjVDLSgNBEOz1GeMr6tHLYBC8GDYiqLegF48RXRNI1jA76U2GzM4sM7NCWPIJXjyoePWPvPk3Th4HFQULGoqqbrq7olRwY33/w5ubX1hcWi6sFFfX1jc2S1vbt0ZlmmHAlFC6GVGDgksMLLcCm6lGmkQCG9HgYuw37lEbruSNHaYYJrQnecwZtU66xrvDTqlcrfgTkL9JGWaod0rv7a5iWYLSMkGNaVX91IY51ZYzgaNiOzOYUjagPWw5KmmCJswnp47IvlO6JFbalbRkon6dyGlizDCJXGdCbd/89Mbib14rs/FpmHOZZhYlmy6KM0GsIuO/SZdrZFYMHaFMc3crYX2qKbMuneL/QgiOKmcV/+q4XDufpVGAXdiDA6jCCdTgEuoQAIMePMATPHvCe/RevNdp65w3m9mBb/DePgFZFo1e</latexit>

e
<latexit sha1_base64="Nvmwy+FwqawcZ3Vp6TqwEQlxaCs=">AAAB53icjVDLSgNBEOyNrxhfUY9eBoPgKWxEUG9BLx4TcE0gWcLspDcZMzuzzMwKYckXePGg4tVf8ubfOHkcVBQsaCiquunuilLBjfX9D6+wtLyyulZcL21sbm3vlHf3bo3KNMOAKaF0O6IGBZcYWG4FtlONNIkEtqLR1dRv3aM2XMkbO04xTOhA8pgzap3UxF65Uqv6M5C/SQUWaPTK792+YlmC0jJBjenU/NSGOdWWM4GTUjczmFI2ogPsOCppgibMZ4dOyJFT+iRW2pW0ZKZ+nchpYsw4iVxnQu3Q/PSm4m9eJ7PxeZhzmWYWJZsvijNBrCLTr0mfa2RWjB2hTHN3K2FDqimzLpvS/0IITqoXVb95WqlfLtIowgEcwjHU4AzqcA0NCIABwgM8wbN35z16L97rvLXgLWb24Ru8t0879oy/</latexit><latexit sha1_base64="Nvmwy+FwqawcZ3Vp6TqwEQlxaCs=">AAAB53icjVDLSgNBEOyNrxhfUY9eBoPgKWxEUG9BLx4TcE0gWcLspDcZMzuzzMwKYckXePGg4tVf8ubfOHkcVBQsaCiquunuilLBjfX9D6+wtLyyulZcL21sbm3vlHf3bo3KNMOAKaF0O6IGBZcYWG4FtlONNIkEtqLR1dRv3aM2XMkbO04xTOhA8pgzap3UxF65Uqv6M5C/SQUWaPTK792+YlmC0jJBjenU/NSGOdWWM4GTUjczmFI2ogPsOCppgibMZ4dOyJFT+iRW2pW0ZKZ+nchpYsw4iVxnQu3Q/PSm4m9eJ7PxeZhzmWYWJZsvijNBrCLTr0mfa2RWjB2hTHN3K2FDqimzLpvS/0IITqoXVb95WqlfLtIowgEcwjHU4AzqcA0NCIABwgM8wbN35z16L97rvLXgLWb24Ru8t0879oy/</latexit><latexit sha1_base64="Nvmwy+FwqawcZ3Vp6TqwEQlxaCs=">AAAB53icjVDLSgNBEOyNrxhfUY9eBoPgKWxEUG9BLx4TcE0gWcLspDcZMzuzzMwKYckXePGg4tVf8ubfOHkcVBQsaCiquunuilLBjfX9D6+wtLyyulZcL21sbm3vlHf3bo3KNMOAKaF0O6IGBZcYWG4FtlONNIkEtqLR1dRv3aM2XMkbO04xTOhA8pgzap3UxF65Uqv6M5C/SQUWaPTK792+YlmC0jJBjenU/NSGOdWWM4GTUjczmFI2ogPsOCppgibMZ4dOyJFT+iRW2pW0ZKZ+nchpYsw4iVxnQu3Q/PSm4m9eJ7PxeZhzmWYWJZsvijNBrCLTr0mfa2RWjB2hTHN3K2FDqimzLpvS/0IITqoXVb95WqlfLtIowgEcwjHU4AzqcA0NCIABwgM8wbN35z16L97rvLXgLWb24Ru8t0879oy/</latexit>

e�
<latexit sha1_base64="mCkymz8g17RVKDs42bCMSoxUZyM=">AAAB6XicjVDLSgNBEOz1GeMr6tHLYBC8GDYiqLegF48RXRNI1jA76U2GzM4sM7NCWPIJXjyoePWPvPk3Th4HFQULGoqqbrq7olRwY33/w5ubX1hcWi6sFFfX1jc2S1vbt0ZlmmHAlFC6GVGDgksMLLcCm6lGmkQCG9HgYuw37lEbruSNHaYYJrQnecwZtU66xrvDTqlcrfgTkL9JGWaod0rv7a5iWYLSMkGNaVX91IY51ZYzgaNiOzOYUjagPWw5KmmCJswnp47IvlO6JFbalbRkon6dyGlizDCJXGdCbd/89Mbib14rs/FpmHOZZhYlmy6KM0GsIuO/SZdrZFYMHaFMc3crYX2qKbMuneL/QgiOKmcV/+q4XDufpVGAXdiDA6jCCdTgEuoQAIMePMATPHvCe/RevNdp65w3m9mBb/DePgFZFo1e</latexit><latexit sha1_base64="mCkymz8g17RVKDs42bCMSoxUZyM=">AAAB6XicjVDLSgNBEOz1GeMr6tHLYBC8GDYiqLegF48RXRNI1jA76U2GzM4sM7NCWPIJXjyoePWPvPk3Th4HFQULGoqqbrq7olRwY33/w5ubX1hcWi6sFFfX1jc2S1vbt0ZlmmHAlFC6GVGDgksMLLcCm6lGmkQCG9HgYuw37lEbruSNHaYYJrQnecwZtU66xrvDTqlcrfgTkL9JGWaod0rv7a5iWYLSMkGNaVX91IY51ZYzgaNiOzOYUjagPWw5KmmCJswnp47IvlO6JFbalbRkon6dyGlizDCJXGdCbd/89Mbib14rs/FpmHOZZhYlmy6KM0GsIuO/SZdrZFYMHaFMc3crYX2qKbMuneL/QgiOKmcV/+q4XDufpVGAXdiDA6jCCdTgEuoQAIMePMATPHvCe/RevNdp65w3m9mBb/DePgFZFo1e</latexit><latexit sha1_base64="mCkymz8g17RVKDs42bCMSoxUZyM=">AAAB6XicjVDLSgNBEOz1GeMr6tHLYBC8GDYiqLegF48RXRNI1jA76U2GzM4sM7NCWPIJXjyoePWPvPk3Th4HFQULGoqqbrq7olRwY33/w5ubX1hcWi6sFFfX1jc2S1vbt0ZlmmHAlFC6GVGDgksMLLcCm6lGmkQCG9HgYuw37lEbruSNHaYYJrQnecwZtU66xrvDTqlcrfgTkL9JGWaod0rv7a5iWYLSMkGNaVX91IY51ZYzgaNiOzOYUjagPWw5KmmCJswnp47IvlO6JFbalbRkon6dyGlizDCJXGdCbd/89Mbib14rs/FpmHOZZhYlmy6KM0GsIuO/SZdrZFYMHaFMc3crYX2qKbMuneL/QgiOKmcV/+q4XDufpVGAXdiDA6jCCdTgEuoQAIMePMATPHvCe/RevNdp65w3m9mBb/DePgFZFo1e</latexit>

e�
<latexit sha1_base64="mCkymz8g17RVKDs42bCMSoxUZyM=">AAAB6XicjVDLSgNBEOz1GeMr6tHLYBC8GDYiqLegF48RXRNI1jA76U2GzM4sM7NCWPIJXjyoePWPvPk3Th4HFQULGoqqbrq7olRwY33/w5ubX1hcWi6sFFfX1jc2S1vbt0ZlmmHAlFC6GVGDgksMLLcCm6lGmkQCG9HgYuw37lEbruSNHaYYJrQnecwZtU66xrvDTqlcrfgTkL9JGWaod0rv7a5iWYLSMkGNaVX91IY51ZYzgaNiOzOYUjagPWw5KmmCJswnp47IvlO6JFbalbRkon6dyGlizDCJXGdCbd/89Mbib14rs/FpmHOZZhYlmy6KM0GsIuO/SZdrZFYMHaFMc3crYX2qKbMuneL/QgiOKmcV/+q4XDufpVGAXdiDA6jCCdTgEuoQAIMePMATPHvCe/RevNdp65w3m9mBb/DePgFZFo1e</latexit><latexit sha1_base64="mCkymz8g17RVKDs42bCMSoxUZyM=">AAAB6XicjVDLSgNBEOz1GeMr6tHLYBC8GDYiqLegF48RXRNI1jA76U2GzM4sM7NCWPIJXjyoePWPvPk3Th4HFQULGoqqbrq7olRwY33/w5ubX1hcWi6sFFfX1jc2S1vbt0ZlmmHAlFC6GVGDgksMLLcCm6lGmkQCG9HgYuw37lEbruSNHaYYJrQnecwZtU66xrvDTqlcrfgTkL9JGWaod0rv7a5iWYLSMkGNaVX91IY51ZYzgaNiOzOYUjagPWw5KmmCJswnp47IvlO6JFbalbRkon6dyGlizDCJXGdCbd/89Mbib14rs/FpmHOZZhYlmy6KM0GsIuO/SZdrZFYMHaFMc3crYX2qKbMuneL/QgiOKmcV/+q4XDufpVGAXdiDA6jCCdTgEuoQAIMePMATPHvCe/RevNdp65w3m9mBb/DePgFZFo1e</latexit><latexit sha1_base64="mCkymz8g17RVKDs42bCMSoxUZyM=">AAAB6XicjVDLSgNBEOz1GeMr6tHLYBC8GDYiqLegF48RXRNI1jA76U2GzM4sM7NCWPIJXjyoePWPvPk3Th4HFQULGoqqbrq7olRwY33/w5ubX1hcWi6sFFfX1jc2S1vbt0ZlmmHAlFC6GVGDgksMLLcCm6lGmkQCG9HgYuw37lEbruSNHaYYJrQnecwZtU66xrvDTqlcrfgTkL9JGWaod0rv7a5iWYLSMkGNaVX91IY51ZYzgaNiOzOYUjagPWw5KmmCJswnp47IvlO6JFbalbRkon6dyGlizDCJXGdCbd/89Mbib14rs/FpmHOZZhYlmy6KM0GsIuO/SZdrZFYMHaFMc3crYX2qKbMuneL/QgiOKmcV/+q4XDufpVGAXdiDA6jCCdTgEuoQAIMePMATPHvCe/RevNdp65w3m9mBb/DePgFZFo1e</latexit>

e�
<latexit sha1_base64="mCkymz8g17RVKDs42bCMSoxUZyM=">AAAB6XicjVDLSgNBEOz1GeMr6tHLYBC8GDYiqLegF48RXRNI1jA76U2GzM4sM7NCWPIJXjyoePWPvPk3Th4HFQULGoqqbrq7olRwY33/w5ubX1hcWi6sFFfX1jc2S1vbt0ZlmmHAlFC6GVGDgksMLLcCm6lGmkQCG9HgYuw37lEbruSNHaYYJrQnecwZtU66xrvDTqlcrfgTkL9JGWaod0rv7a5iWYLSMkGNaVX91IY51ZYzgaNiOzOYUjagPWw5KmmCJswnp47IvlO6JFbalbRkon6dyGlizDCJXGdCbd/89Mbib14rs/FpmHOZZhYlmy6KM0GsIuO/SZdrZFYMHaFMc3crYX2qKbMuneL/QgiOKmcV/+q4XDufpVGAXdiDA6jCCdTgEuoQAIMePMATPHvCe/RevNdp65w3m9mBb/DePgFZFo1e</latexit><latexit sha1_base64="mCkymz8g17RVKDs42bCMSoxUZyM=">AAAB6XicjVDLSgNBEOz1GeMr6tHLYBC8GDYiqLegF48RXRNI1jA76U2GzM4sM7NCWPIJXjyoePWPvPk3Th4HFQULGoqqbrq7olRwY33/w5ubX1hcWi6sFFfX1jc2S1vbt0ZlmmHAlFC6GVGDgksMLLcCm6lGmkQCG9HgYuw37lEbruSNHaYYJrQnecwZtU66xrvDTqlcrfgTkL9JGWaod0rv7a5iWYLSMkGNaVX91IY51ZYzgaNiOzOYUjagPWw5KmmCJswnp47IvlO6JFbalbRkon6dyGlizDCJXGdCbd/89Mbib14rs/FpmHOZZhYlmy6KM0GsIuO/SZdrZFYMHaFMc3crYX2qKbMuneL/QgiOKmcV/+q4XDufpVGAXdiDA6jCCdTgEuoQAIMePMATPHvCe/RevNdp65w3m9mBb/DePgFZFo1e</latexit><latexit sha1_base64="mCkymz8g17RVKDs42bCMSoxUZyM=">AAAB6XicjVDLSgNBEOz1GeMr6tHLYBC8GDYiqLegF48RXRNI1jA76U2GzM4sM7NCWPIJXjyoePWPvPk3Th4HFQULGoqqbrq7olRwY33/w5ubX1hcWi6sFFfX1jc2S1vbt0ZlmmHAlFC6GVGDgksMLLcCm6lGmkQCG9HgYuw37lEbruSNHaYYJrQnecwZtU66xrvDTqlcrfgTkL9JGWaod0rv7a5iWYLSMkGNaVX91IY51ZYzgaNiOzOYUjagPWw5KmmCJswnp47IvlO6JFbalbRkon6dyGlizDCJXGdCbd/89Mbib14rs/FpmHOZZhYlmy6KM0GsIuO/SZdrZFYMHaFMc3crYX2qKbMuneL/QgiOKmcV/+q4XDufpVGAXdiDA6jCCdTgEuoQAIMePMATPHvCe/RevNdp65w3m9mBb/DePgFZFo1e</latexit> e�

<latexit sha1_base64="mCkymz8g17RVKDs42bCMSoxUZyM=">AAAB6XicjVDLSgNBEOz1GeMr6tHLYBC8GDYiqLegF48RXRNI1jA76U2GzM4sM7NCWPIJXjyoePWPvPk3Th4HFQULGoqqbrq7olRwY33/w5ubX1hcWi6sFFfX1jc2S1vbt0ZlmmHAlFC6GVGDgksMLLcCm6lGmkQCG9HgYuw37lEbruSNHaYYJrQnecwZtU66xrvDTqlcrfgTkL9JGWaod0rv7a5iWYLSMkGNaVX91IY51ZYzgaNiOzOYUjagPWw5KmmCJswnp47IvlO6JFbalbRkon6dyGlizDCJXGdCbd/89Mbib14rs/FpmHOZZhYlmy6KM0GsIuO/SZdrZFYMHaFMc3crYX2qKbMuneL/QgiOKmcV/+q4XDufpVGAXdiDA6jCCdTgEuoQAIMePMATPHvCe/RevNdp65w3m9mBb/DePgFZFo1e</latexit><latexit sha1_base64="mCkymz8g17RVKDs42bCMSoxUZyM=">AAAB6XicjVDLSgNBEOz1GeMr6tHLYBC8GDYiqLegF48RXRNI1jA76U2GzM4sM7NCWPIJXjyoePWPvPk3Th4HFQULGoqqbrq7olRwY33/w5ubX1hcWi6sFFfX1jc2S1vbt0ZlmmHAlFC6GVGDgksMLLcCm6lGmkQCG9HgYuw37lEbruSNHaYYJrQnecwZtU66xrvDTqlcrfgTkL9JGWaod0rv7a5iWYLSMkGNaVX91IY51ZYzgaNiOzOYUjagPWw5KmmCJswnp47IvlO6JFbalbRkon6dyGlizDCJXGdCbd/89Mbib14rs/FpmHOZZhYlmy6KM0GsIuO/SZdrZFYMHaFMc3crYX2qKbMuneL/QgiOKmcV/+q4XDufpVGAXdiDA6jCCdTgEuoQAIMePMATPHvCe/RevNdp65w3m9mBb/DePgFZFo1e</latexit><latexit sha1_base64="mCkymz8g17RVKDs42bCMSoxUZyM=">AAAB6XicjVDLSgNBEOz1GeMr6tHLYBC8GDYiqLegF48RXRNI1jA76U2GzM4sM7NCWPIJXjyoePWPvPk3Th4HFQULGoqqbrq7olRwY33/w5ubX1hcWi6sFFfX1jc2S1vbt0ZlmmHAlFC6GVGDgksMLLcCm6lGmkQCG9HgYuw37lEbruSNHaYYJrQnecwZtU66xrvDTqlcrfgTkL9JGWaod0rv7a5iWYLSMkGNaVX91IY51ZYzgaNiOzOYUjagPWw5KmmCJswnp47IvlO6JFbalbRkon6dyGlizDCJXGdCbd/89Mbib14rs/FpmHOZZhYlmy6KM0GsIuO/SZdrZFYMHaFMc3crYX2qKbMuneL/QgiOKmcV/+q4XDufpVGAXdiDA6jCCdTgEuoQAIMePMATPHvCe/RevNdp65w3m9mBb/DePgFZFo1e</latexit>

e�
<latexit sha1_base64="mCkymz8g17RVKDs42bCMSoxUZyM=">AAAB6XicjVDLSgNBEOz1GeMr6tHLYBC8GDYiqLegF48RXRNI1jA76U2GzM4sM7NCWPIJXjyoePWPvPk3Th4HFQULGoqqbrq7olRwY33/w5ubX1hcWi6sFFfX1jc2S1vbt0ZlmmHAlFC6GVGDgksMLLcCm6lGmkQCG9HgYuw37lEbruSNHaYYJrQnecwZtU66xrvDTqlcrfgTkL9JGWaod0rv7a5iWYLSMkGNaVX91IY51ZYzgaNiOzOYUjagPWw5KmmCJswnp47IvlO6JFbalbRkon6dyGlizDCJXGdCbd/89Mbib14rs/FpmHOZZhYlmy6KM0GsIuO/SZdrZFYMHaFMc3crYX2qKbMuneL/QgiOKmcV/+q4XDufpVGAXdiDA6jCCdTgEuoQAIMePMATPHvCe/RevNdp65w3m9mBb/DePgFZFo1e</latexit><latexit sha1_base64="mCkymz8g17RVKDs42bCMSoxUZyM=">AAAB6XicjVDLSgNBEOz1GeMr6tHLYBC8GDYiqLegF48RXRNI1jA76U2GzM4sM7NCWPIJXjyoePWPvPk3Th4HFQULGoqqbrq7olRwY33/w5ubX1hcWi6sFFfX1jc2S1vbt0ZlmmHAlFC6GVGDgksMLLcCm6lGmkQCG9HgYuw37lEbruSNHaYYJrQnecwZtU66xrvDTqlcrfgTkL9JGWaod0rv7a5iWYLSMkGNaVX91IY51ZYzgaNiOzOYUjagPWw5KmmCJswnp47IvlO6JFbalbRkon6dyGlizDCJXGdCbd/89Mbib14rs/FpmHOZZhYlmy6KM0GsIuO/SZdrZFYMHaFMc3crYX2qKbMuneL/QgiOKmcV/+q4XDufpVGAXdiDA6jCCdTgEuoQAIMePMATPHvCe/RevNdp65w3m9mBb/DePgFZFo1e</latexit><latexit sha1_base64="mCkymz8g17RVKDs42bCMSoxUZyM=">AAAB6XicjVDLSgNBEOz1GeMr6tHLYBC8GDYiqLegF48RXRNI1jA76U2GzM4sM7NCWPIJXjyoePWPvPk3Th4HFQULGoqqbrq7olRwY33/w5ubX1hcWi6sFFfX1jc2S1vbt0ZlmmHAlFC6GVGDgksMLLcCm6lGmkQCG9HgYuw37lEbruSNHaYYJrQnecwZtU66xrvDTqlcrfgTkL9JGWaod0rv7a5iWYLSMkGNaVX91IY51ZYzgaNiOzOYUjagPWw5KmmCJswnp47IvlO6JFbalbRkon6dyGlizDCJXGdCbd/89Mbib14rs/FpmHOZZhYlmy6KM0GsIuO/SZdrZFYMHaFMc3crYX2qKbMuneL/QgiOKmcV/+q4XDufpVGAXdiDA6jCCdTgEuoQAIMePMATPHvCe/RevNdp65w3m9mBb/DePgFZFo1e</latexit>

e
<latexit sha1_base64="Nvmwy+FwqawcZ3Vp6TqwEQlxaCs=">AAAB53icjVDLSgNBEOyNrxhfUY9eBoPgKWxEUG9BLx4TcE0gWcLspDcZMzuzzMwKYckXePGg4tVf8ubfOHkcVBQsaCiquunuilLBjfX9D6+wtLyyulZcL21sbm3vlHf3bo3KNMOAKaF0O6IGBZcYWG4FtlONNIkEtqLR1dRv3aM2XMkbO04xTOhA8pgzap3UxF65Uqv6M5C/SQUWaPTK792+YlmC0jJBjenU/NSGOdWWM4GTUjczmFI2ogPsOCppgibMZ4dOyJFT+iRW2pW0ZKZ+nchpYsw4iVxnQu3Q/PSm4m9eJ7PxeZhzmWYWJZsvijNBrCLTr0mfa2RWjB2hTHN3K2FDqimzLpvS/0IITqoXVb95WqlfLtIowgEcwjHU4AzqcA0NCIABwgM8wbN35z16L97rvLXgLWb24Ru8t0879oy/</latexit><latexit sha1_base64="Nvmwy+FwqawcZ3Vp6TqwEQlxaCs=">AAAB53icjVDLSgNBEOyNrxhfUY9eBoPgKWxEUG9BLx4TcE0gWcLspDcZMzuzzMwKYckXePGg4tVf8ubfOHkcVBQsaCiquunuilLBjfX9D6+wtLyyulZcL21sbm3vlHf3bo3KNMOAKaF0O6IGBZcYWG4FtlONNIkEtqLR1dRv3aM2XMkbO04xTOhA8pgzap3UxF65Uqv6M5C/SQUWaPTK792+YlmC0jJBjenU/NSGOdWWM4GTUjczmFI2ogPsOCppgibMZ4dOyJFT+iRW2pW0ZKZ+nchpYsw4iVxnQu3Q/PSm4m9eJ7PxeZhzmWYWJZsvijNBrCLTr0mfa2RWjB2hTHN3K2FDqimzLpvS/0IITqoXVb95WqlfLtIowgEcwjHU4AzqcA0NCIABwgM8wbN35z16L97rvLXgLWb24Ru8t0879oy/</latexit><latexit sha1_base64="Nvmwy+FwqawcZ3Vp6TqwEQlxaCs=">AAAB53icjVDLSgNBEOyNrxhfUY9eBoPgKWxEUG9BLx4TcE0gWcLspDcZMzuzzMwKYckXePGg4tVf8ubfOHkcVBQsaCiquunuilLBjfX9D6+wtLyyulZcL21sbm3vlHf3bo3KNMOAKaF0O6IGBZcYWG4FtlONNIkEtqLR1dRv3aM2XMkbO04xTOhA8pgzap3UxF65Uqv6M5C/SQUWaPTK792+YlmC0jJBjenU/NSGOdWWM4GTUjczmFI2ogPsOCppgibMZ4dOyJFT+iRW2pW0ZKZ+nchpYsw4iVxnQu3Q/PSm4m9eJ7PxeZhzmWYWJZsvijNBrCLTr0mfa2RWjB2hTHN3K2FDqimzLpvS/0IITqoXVb95WqlfLtIowgEcwjHU4AzqcA0NCIABwgM8wbN35z16L97rvLXgLWb24Ru8t0879oy/</latexit>

e
<latexit sha1_base64="Nvmwy+FwqawcZ3Vp6TqwEQlxaCs=">AAAB53icjVDLSgNBEOyNrxhfUY9eBoPgKWxEUG9BLx4TcE0gWcLspDcZMzuzzMwKYckXePGg4tVf8ubfOHkcVBQsaCiquunuilLBjfX9D6+wtLyyulZcL21sbm3vlHf3bo3KNMOAKaF0O6IGBZcYWG4FtlONNIkEtqLR1dRv3aM2XMkbO04xTOhA8pgzap3UxF65Uqv6M5C/SQUWaPTK792+YlmC0jJBjenU/NSGOdWWM4GTUjczmFI2ogPsOCppgibMZ4dOyJFT+iRW2pW0ZKZ+nchpYsw4iVxnQu3Q/PSm4m9eJ7PxeZhzmWYWJZsvijNBrCLTr0mfa2RWjB2hTHN3K2FDqimzLpvS/0IITqoXVb95WqlfLtIowgEcwjHU4AzqcA0NCIABwgM8wbN35z16L97rvLXgLWb24Ru8t0879oy/</latexit><latexit sha1_base64="Nvmwy+FwqawcZ3Vp6TqwEQlxaCs=">AAAB53icjVDLSgNBEOyNrxhfUY9eBoPgKWxEUG9BLx4TcE0gWcLspDcZMzuzzMwKYckXePGg4tVf8ubfOHkcVBQsaCiquunuilLBjfX9D6+wtLyyulZcL21sbm3vlHf3bo3KNMOAKaF0O6IGBZcYWG4FtlONNIkEtqLR1dRv3aM2XMkbO04xTOhA8pgzap3UxF65Uqv6M5C/SQUWaPTK792+YlmC0jJBjenU/NSGOdWWM4GTUjczmFI2ogPsOCppgibMZ4dOyJFT+iRW2pW0ZKZ+nchpYsw4iVxnQu3Q/PSm4m9eJ7PxeZhzmWYWJZsvijNBrCLTr0mfa2RWjB2hTHN3K2FDqimzLpvS/0IITqoXVb95WqlfLtIowgEcwjHU4AzqcA0NCIABwgM8wbN35z16L97rvLXgLWb24Ru8t0879oy/</latexit><latexit sha1_base64="Nvmwy+FwqawcZ3Vp6TqwEQlxaCs=">AAAB53icjVDLSgNBEOyNrxhfUY9eBoPgKWxEUG9BLx4TcE0gWcLspDcZMzuzzMwKYckXePGg4tVf8ubfOHkcVBQsaCiquunuilLBjfX9D6+wtLyyulZcL21sbm3vlHf3bo3KNMOAKaF0O6IGBZcYWG4FtlONNIkEtqLR1dRv3aM2XMkbO04xTOhA8pgzap3UxF65Uqv6M5C/SQUWaPTK792+YlmC0jJBjenU/NSGOdWWM4GTUjczmFI2ogPsOCppgibMZ4dOyJFT+iRW2pW0ZKZ+nchpYsw4iVxnQu3Q/PSm4m9eJ7PxeZhzmWYWJZsvijNBrCLTr0mfa2RWjB2hTHN3K2FDqimzLpvS/0IITqoXVb95WqlfLtIowgEcwjHU4AzqcA0NCIABwgM8wbN35z16L97rvLXgLWb24Ru8t0879oy/</latexit>

e�
<latexit sha1_base64="mCkymz8g17RVKDs42bCMSoxUZyM=">AAAB6XicjVDLSgNBEOz1GeMr6tHLYBC8GDYiqLegF48RXRNI1jA76U2GzM4sM7NCWPIJXjyoePWPvPk3Th4HFQULGoqqbrq7olRwY33/w5ubX1hcWi6sFFfX1jc2S1vbt0ZlmmHAlFC6GVGDgksMLLcCm6lGmkQCG9HgYuw37lEbruSNHaYYJrQnecwZtU66xrvDTqlcrfgTkL9JGWaod0rv7a5iWYLSMkGNaVX91IY51ZYzgaNiOzOYUjagPWw5KmmCJswnp47IvlO6JFbalbRkon6dyGlizDCJXGdCbd/89Mbib14rs/FpmHOZZhYlmy6KM0GsIuO/SZdrZFYMHaFMc3crYX2qKbMuneL/QgiOKmcV/+q4XDufpVGAXdiDA6jCCdTgEuoQAIMePMATPHvCe/RevNdp65w3m9mBb/DePgFZFo1e</latexit><latexit sha1_base64="mCkymz8g17RVKDs42bCMSoxUZyM=">AAAB6XicjVDLSgNBEOz1GeMr6tHLYBC8GDYiqLegF48RXRNI1jA76U2GzM4sM7NCWPIJXjyoePWPvPk3Th4HFQULGoqqbrq7olRwY33/w5ubX1hcWi6sFFfX1jc2S1vbt0ZlmmHAlFC6GVGDgksMLLcCm6lGmkQCG9HgYuw37lEbruSNHaYYJrQnecwZtU66xrvDTqlcrfgTkL9JGWaod0rv7a5iWYLSMkGNaVX91IY51ZYzgaNiOzOYUjagPWw5KmmCJswnp47IvlO6JFbalbRkon6dyGlizDCJXGdCbd/89Mbib14rs/FpmHOZZhYlmy6KM0GsIuO/SZdrZFYMHaFMc3crYX2qKbMuneL/QgiOKmcV/+q4XDufpVGAXdiDA6jCCdTgEuoQAIMePMATPHvCe/RevNdp65w3m9mBb/DePgFZFo1e</latexit><latexit sha1_base64="mCkymz8g17RVKDs42bCMSoxUZyM=">AAAB6XicjVDLSgNBEOz1GeMr6tHLYBC8GDYiqLegF48RXRNI1jA76U2GzM4sM7NCWPIJXjyoePWPvPk3Th4HFQULGoqqbrq7olRwY33/w5ubX1hcWi6sFFfX1jc2S1vbt0ZlmmHAlFC6GVGDgksMLLcCm6lGmkQCG9HgYuw37lEbruSNHaYYJrQnecwZtU66xrvDTqlcrfgTkL9JGWaod0rv7a5iWYLSMkGNaVX91IY51ZYzgaNiOzOYUjagPWw5KmmCJswnp47IvlO6JFbalbRkon6dyGlizDCJXGdCbd/89Mbib14rs/FpmHOZZhYlmy6KM0GsIuO/SZdrZFYMHaFMc3crYX2qKbMuneL/QgiOKmcV/+q4XDufpVGAXdiDA6jCCdTgEuoQAIMePMATPHvCe/RevNdp65w3m9mBb/DePgFZFo1e</latexit>

e�
<latexit sha1_base64="mCkymz8g17RVKDs42bCMSoxUZyM=">AAAB6XicjVDLSgNBEOz1GeMr6tHLYBC8GDYiqLegF48RXRNI1jA76U2GzM4sM7NCWPIJXjyoePWPvPk3Th4HFQULGoqqbrq7olRwY33/w5ubX1hcWi6sFFfX1jc2S1vbt0ZlmmHAlFC6GVGDgksMLLcCm6lGmkQCG9HgYuw37lEbruSNHaYYJrQnecwZtU66xrvDTqlcrfgTkL9JGWaod0rv7a5iWYLSMkGNaVX91IY51ZYzgaNiOzOYUjagPWw5KmmCJswnp47IvlO6JFbalbRkon6dyGlizDCJXGdCbd/89Mbib14rs/FpmHOZZhYlmy6KM0GsIuO/SZdrZFYMHaFMc3crYX2qKbMuneL/QgiOKmcV/+q4XDufpVGAXdiDA6jCCdTgEuoQAIMePMATPHvCe/RevNdp65w3m9mBb/DePgFZFo1e</latexit><latexit sha1_base64="mCkymz8g17RVKDs42bCMSoxUZyM=">AAAB6XicjVDLSgNBEOz1GeMr6tHLYBC8GDYiqLegF48RXRNI1jA76U2GzM4sM7NCWPIJXjyoePWPvPk3Th4HFQULGoqqbrq7olRwY33/w5ubX1hcWi6sFFfX1jc2S1vbt0ZlmmHAlFC6GVGDgksMLLcCm6lGmkQCG9HgYuw37lEbruSNHaYYJrQnecwZtU66xrvDTqlcrfgTkL9JGWaod0rv7a5iWYLSMkGNaVX91IY51ZYzgaNiOzOYUjagPWw5KmmCJswnp47IvlO6JFbalbRkon6dyGlizDCJXGdCbd/89Mbib14rs/FpmHOZZhYlmy6KM0GsIuO/SZdrZFYMHaFMc3crYX2qKbMuneL/QgiOKmcV/+q4XDufpVGAXdiDA6jCCdTgEuoQAIMePMATPHvCe/RevNdp65w3m9mBb/DePgFZFo1e</latexit><latexit sha1_base64="mCkymz8g17RVKDs42bCMSoxUZyM=">AAAB6XicjVDLSgNBEOz1GeMr6tHLYBC8GDYiqLegF48RXRNI1jA76U2GzM4sM7NCWPIJXjyoePWPvPk3Th4HFQULGoqqbrq7olRwY33/w5ubX1hcWi6sFFfX1jc2S1vbt0ZlmmHAlFC6GVGDgksMLLcCm6lGmkQCG9HgYuw37lEbruSNHaYYJrQnecwZtU66xrvDTqlcrfgTkL9JGWaod0rv7a5iWYLSMkGNaVX91IY51ZYzgaNiOzOYUjagPWw5KmmCJswnp47IvlO6JFbalbRkon6dyGlizDCJXGdCbd/89Mbib14rs/FpmHOZZhYlmy6KM0GsIuO/SZdrZFYMHaFMc3crYX2qKbMuneL/QgiOKmcV/+q4XDufpVGAXdiDA6jCCdTgEuoQAIMePMATPHvCe/RevNdp65w3m9mBb/DePgFZFo1e</latexit>

e�
<latexit sha1_base64="mCkymz8g17RVKDs42bCMSoxUZyM=">AAAB6XicjVDLSgNBEOz1GeMr6tHLYBC8GDYiqLegF48RXRNI1jA76U2GzM4sM7NCWPIJXjyoePWPvPk3Th4HFQULGoqqbrq7olRwY33/w5ubX1hcWi6sFFfX1jc2S1vbt0ZlmmHAlFC6GVGDgksMLLcCm6lGmkQCG9HgYuw37lEbruSNHaYYJrQnecwZtU66xrvDTqlcrfgTkL9JGWaod0rv7a5iWYLSMkGNaVX91IY51ZYzgaNiOzOYUjagPWw5KmmCJswnp47IvlO6JFbalbRkon6dyGlizDCJXGdCbd/89Mbib14rs/FpmHOZZhYlmy6KM0GsIuO/SZdrZFYMHaFMc3crYX2qKbMuneL/QgiOKmcV/+q4XDufpVGAXdiDA6jCCdTgEuoQAIMePMATPHvCe/RevNdp65w3m9mBb/DePgFZFo1e</latexit><latexit sha1_base64="mCkymz8g17RVKDs42bCMSoxUZyM=">AAAB6XicjVDLSgNBEOz1GeMr6tHLYBC8GDYiqLegF48RXRNI1jA76U2GzM4sM7NCWPIJXjyoePWPvPk3Th4HFQULGoqqbrq7olRwY33/w5ubX1hcWi6sFFfX1jc2S1vbt0ZlmmHAlFC6GVGDgksMLLcCm6lGmkQCG9HgYuw37lEbruSNHaYYJrQnecwZtU66xrvDTqlcrfgTkL9JGWaod0rv7a5iWYLSMkGNaVX91IY51ZYzgaNiOzOYUjagPWw5KmmCJswnp47IvlO6JFbalbRkon6dyGlizDCJXGdCbd/89Mbib14rs/FpmHOZZhYlmy6KM0GsIuO/SZdrZFYMHaFMc3crYX2qKbMuneL/QgiOKmcV/+q4XDufpVGAXdiDA6jCCdTgEuoQAIMePMATPHvCe/RevNdp65w3m9mBb/DePgFZFo1e</latexit><latexit sha1_base64="mCkymz8g17RVKDs42bCMSoxUZyM=">AAAB6XicjVDLSgNBEOz1GeMr6tHLYBC8GDYiqLegF48RXRNI1jA76U2GzM4sM7NCWPIJXjyoePWPvPk3Th4HFQULGoqqbrq7olRwY33/w5ubX1hcWi6sFFfX1jc2S1vbt0ZlmmHAlFC6GVGDgksMLLcCm6lGmkQCG9HgYuw37lEbruSNHaYYJrQnecwZtU66xrvDTqlcrfgTkL9JGWaod0rv7a5iWYLSMkGNaVX91IY51ZYzgaNiOzOYUjagPWw5KmmCJswnp47IvlO6JFbalbRkon6dyGlizDCJXGdCbd/89Mbib14rs/FpmHOZZhYlmy6KM0GsIuO/SZdrZFYMHaFMc3crYX2qKbMuneL/QgiOKmcV/+q4XDufpVGAXdiDA6jCCdTgEuoQAIMePMATPHvCe/RevNdp65w3m9mBb/DePgFZFo1e</latexit>e

<latexit sha1_base64="Nvmwy+FwqawcZ3Vp6TqwEQlxaCs=">AAAB53icjVDLSgNBEOyNrxhfUY9eBoPgKWxEUG9BLx4TcE0gWcLspDcZMzuzzMwKYckXePGg4tVf8ubfOHkcVBQsaCiquunuilLBjfX9D6+wtLyyulZcL21sbm3vlHf3bo3KNMOAKaF0O6IGBZcYWG4FtlONNIkEtqLR1dRv3aM2XMkbO04xTOhA8pgzap3UxF65Uqv6M5C/SQUWaPTK792+YlmC0jJBjenU/NSGOdWWM4GTUjczmFI2ogPsOCppgibMZ4dOyJFT+iRW2pW0ZKZ+nchpYsw4iVxnQu3Q/PSm4m9eJ7PxeZhzmWYWJZsvijNBrCLTr0mfa2RWjB2hTHN3K2FDqimzLpvS/0IITqoXVb95WqlfLtIowgEcwjHU4AzqcA0NCIABwgM8wbN35z16L97rvLXgLWb24Ru8t0879oy/</latexit><latexit sha1_base64="Nvmwy+FwqawcZ3Vp6TqwEQlxaCs=">AAAB53icjVDLSgNBEOyNrxhfUY9eBoPgKWxEUG9BLx4TcE0gWcLspDcZMzuzzMwKYckXePGg4tVf8ubfOHkcVBQsaCiquunuilLBjfX9D6+wtLyyulZcL21sbm3vlHf3bo3KNMOAKaF0O6IGBZcYWG4FtlONNIkEtqLR1dRv3aM2XMkbO04xTOhA8pgzap3UxF65Uqv6M5C/SQUWaPTK792+YlmC0jJBjenU/NSGOdWWM4GTUjczmFI2ogPsOCppgibMZ4dOyJFT+iRW2pW0ZKZ+nchpYsw4iVxnQu3Q/PSm4m9eJ7PxeZhzmWYWJZsvijNBrCLTr0mfa2RWjB2hTHN3K2FDqimzLpvS/0IITqoXVb95WqlfLtIowgEcwjHU4AzqcA0NCIABwgM8wbN35z16L97rvLXgLWb24Ru8t0879oy/</latexit><latexit sha1_base64="Nvmwy+FwqawcZ3Vp6TqwEQlxaCs=">AAAB53icjVDLSgNBEOyNrxhfUY9eBoPgKWxEUG9BLx4TcE0gWcLspDcZMzuzzMwKYckXePGg4tVf8ubfOHkcVBQsaCiquunuilLBjfX9D6+wtLyyulZcL21sbm3vlHf3bo3KNMOAKaF0O6IGBZcYWG4FtlONNIkEtqLR1dRv3aM2XMkbO04xTOhA8pgzap3UxF65Uqv6M5C/SQUWaPTK792+YlmC0jJBjenU/NSGOdWWM4GTUjczmFI2ogPsOCppgibMZ4dOyJFT+iRW2pW0ZKZ+nchpYsw4iVxnQu3Q/PSm4m9eJ7PxeZhzmWYWJZsvijNBrCLTr0mfa2RWjB2hTHN3K2FDqimzLpvS/0IITqoXVb95WqlfLtIowgEcwjHU4AzqcA0NCIABwgM8wbN35z16L97rvLXgLWb24Ru8t0879oy/</latexit>

e�
<latexit sha1_base64="mCkymz8g17RVKDs42bCMSoxUZyM=">AAAB6XicjVDLSgNBEOz1GeMr6tHLYBC8GDYiqLegF48RXRNI1jA76U2GzM4sM7NCWPIJXjyoePWPvPk3Th4HFQULGoqqbrq7olRwY33/w5ubX1hcWi6sFFfX1jc2S1vbt0ZlmmHAlFC6GVGDgksMLLcCm6lGmkQCG9HgYuw37lEbruSNHaYYJrQnecwZtU66xrvDTqlcrfgTkL9JGWaod0rv7a5iWYLSMkGNaVX91IY51ZYzgaNiOzOYUjagPWw5KmmCJswnp47IvlO6JFbalbRkon6dyGlizDCJXGdCbd/89Mbib14rs/FpmHOZZhYlmy6KM0GsIuO/SZdrZFYMHaFMc3crYX2qKbMuneL/QgiOKmcV/+q4XDufpVGAXdiDA6jCCdTgEuoQAIMePMATPHvCe/RevNdp65w3m9mBb/DePgFZFo1e</latexit><latexit sha1_base64="mCkymz8g17RVKDs42bCMSoxUZyM=">AAAB6XicjVDLSgNBEOz1GeMr6tHLYBC8GDYiqLegF48RXRNI1jA76U2GzM4sM7NCWPIJXjyoePWPvPk3Th4HFQULGoqqbrq7olRwY33/w5ubX1hcWi6sFFfX1jc2S1vbt0ZlmmHAlFC6GVGDgksMLLcCm6lGmkQCG9HgYuw37lEbruSNHaYYJrQnecwZtU66xrvDTqlcrfgTkL9JGWaod0rv7a5iWYLSMkGNaVX91IY51ZYzgaNiOzOYUjagPWw5KmmCJswnp47IvlO6JFbalbRkon6dyGlizDCJXGdCbd/89Mbib14rs/FpmHOZZhYlmy6KM0GsIuO/SZdrZFYMHaFMc3crYX2qKbMuneL/QgiOKmcV/+q4XDufpVGAXdiDA6jCCdTgEuoQAIMePMATPHvCe/RevNdp65w3m9mBb/DePgFZFo1e</latexit><latexit sha1_base64="mCkymz8g17RVKDs42bCMSoxUZyM=">AAAB6XicjVDLSgNBEOz1GeMr6tHLYBC8GDYiqLegF48RXRNI1jA76U2GzM4sM7NCWPIJXjyoePWPvPk3Th4HFQULGoqqbrq7olRwY33/w5ubX1hcWi6sFFfX1jc2S1vbt0ZlmmHAlFC6GVGDgksMLLcCm6lGmkQCG9HgYuw37lEbruSNHaYYJrQnecwZtU66xrvDTqlcrfgTkL9JGWaod0rv7a5iWYLSMkGNaVX91IY51ZYzgaNiOzOYUjagPWw5KmmCJswnp47IvlO6JFbalbRkon6dyGlizDCJXGdCbd/89Mbib14rs/FpmHOZZhYlmy6KM0GsIuO/SZdrZFYMHaFMc3crYX2qKbMuneL/QgiOKmcV/+q4XDufpVGAXdiDA6jCCdTgEuoQAIMePMATPHvCe/RevNdp65w3m9mBb/DePgFZFo1e</latexit>e

<latexit sha1_base64="Nvmwy+FwqawcZ3Vp6TqwEQlxaCs=">AAAB53icjVDLSgNBEOyNrxhfUY9eBoPgKWxEUG9BLx4TcE0gWcLspDcZMzuzzMwKYckXePGg4tVf8ubfOHkcVBQsaCiquunuilLBjfX9D6+wtLyyulZcL21sbm3vlHf3bo3KNMOAKaF0O6IGBZcYWG4FtlONNIkEtqLR1dRv3aM2XMkbO04xTOhA8pgzap3UxF65Uqv6M5C/SQUWaPTK792+YlmC0jJBjenU/NSGOdWWM4GTUjczmFI2ogPsOCppgibMZ4dOyJFT+iRW2pW0ZKZ+nchpYsw4iVxnQu3Q/PSm4m9eJ7PxeZhzmWYWJZsvijNBrCLTr0mfa2RWjB2hTHN3K2FDqimzLpvS/0IITqoXVb95WqlfLtIowgEcwjHU4AzqcA0NCIABwgM8wbN35z16L97rvLXgLWb24Ru8t0879oy/</latexit><latexit sha1_base64="Nvmwy+FwqawcZ3Vp6TqwEQlxaCs=">AAAB53icjVDLSgNBEOyNrxhfUY9eBoPgKWxEUG9BLx4TcE0gWcLspDcZMzuzzMwKYckXePGg4tVf8ubfOHkcVBQsaCiquunuilLBjfX9D6+wtLyyulZcL21sbm3vlHf3bo3KNMOAKaF0O6IGBZcYWG4FtlONNIkEtqLR1dRv3aM2XMkbO04xTOhA8pgzap3UxF65Uqv6M5C/SQUWaPTK792+YlmC0jJBjenU/NSGOdWWM4GTUjczmFI2ogPsOCppgibMZ4dOyJFT+iRW2pW0ZKZ+nchpYsw4iVxnQu3Q/PSm4m9eJ7PxeZhzmWYWJZsvijNBrCLTr0mfa2RWjB2hTHN3K2FDqimzLpvS/0IITqoXVb95WqlfLtIowgEcwjHU4AzqcA0NCIABwgM8wbN35z16L97rvLXgLWb24Ru8t0879oy/</latexit><latexit sha1_base64="Nvmwy+FwqawcZ3Vp6TqwEQlxaCs=">AAAB53icjVDLSgNBEOyNrxhfUY9eBoPgKWxEUG9BLx4TcE0gWcLspDcZMzuzzMwKYckXePGg4tVf8ubfOHkcVBQsaCiquunuilLBjfX9D6+wtLyyulZcL21sbm3vlHf3bo3KNMOAKaF0O6IGBZcYWG4FtlONNIkEtqLR1dRv3aM2XMkbO04xTOhA8pgzap3UxF65Uqv6M5C/SQUWaPTK792+YlmC0jJBjenU/NSGOdWWM4GTUjczmFI2ogPsOCppgibMZ4dOyJFT+iRW2pW0ZKZ+nchpYsw4iVxnQu3Q/PSm4m9eJ7PxeZhzmWYWJZsvijNBrCLTr0mfa2RWjB2hTHN3K2FDqimzLpvS/0IITqoXVb95WqlfLtIowgEcwjHU4AzqcA0NCIABwgM8wbN35z16L97rvLXgLWb24Ru8t0879oy/</latexit>

The onset of Casimir effect pays the energy price for 
Cooper pair formation



A toy model: local energy investment vs. global payoff

• N two-level systems:

… …

i i+1

• they can be in up state:       = “Cooper pair has formed, 

and down state:       = “Cooper pair did not form”

… …

|"i
<latexit sha1_base64="IrqTnhXZ9Qy5PHCAAux4B1PU3Nc=">AAACCHicbVA9T8MwEHX4LOUrwMhiUSExVQlCArYKFsYiEVqpqSrHdVKrjhPZF1AVurLwV1gYALHyE9j4NzhtBmh50klP793Zdy9IBdfgON/WwuLS8spqZa26vrG5tW3v7N7qJFOUeTQRiWoHRDPBJfOAg2DtVDESB4K1guFl4bfumNI8kTcwSlk3JpHkIacEjNSzce4LFsID9rOUKJXcY1/xaAC+IjISbFzt2TWn7kyA54lbkhoq0ezZX34/oVnMJFBBtO64TgrdnCjgtHjQzzRLCR2SiHUMlSRmuptPLhnjQ6P0cZgoUxLwRP09kZNY61EcmM6YwEDPeoX4n9fJIDzr5lymGTBJpx+FmcCQ4CIW3OeKURAjQwhV3OyK6YAoQsGEV4Tgzp48T7zj+nnduT6pNS7KNCpoHx2gI+SiU9RAV6iJPETRI3pGr+jNerJerHfrY9q6YJUze+gPrM8fQEuaPg==</latexit><latexit sha1_base64="IrqTnhXZ9Qy5PHCAAux4B1PU3Nc=">AAACCHicbVA9T8MwEHX4LOUrwMhiUSExVQlCArYKFsYiEVqpqSrHdVKrjhPZF1AVurLwV1gYALHyE9j4NzhtBmh50klP793Zdy9IBdfgON/WwuLS8spqZa26vrG5tW3v7N7qJFOUeTQRiWoHRDPBJfOAg2DtVDESB4K1guFl4bfumNI8kTcwSlk3JpHkIacEjNSzce4LFsID9rOUKJXcY1/xaAC+IjISbFzt2TWn7kyA54lbkhoq0ezZX34/oVnMJFBBtO64TgrdnCjgtHjQzzRLCR2SiHUMlSRmuptPLhnjQ6P0cZgoUxLwRP09kZNY61EcmM6YwEDPeoX4n9fJIDzr5lymGTBJpx+FmcCQ4CIW3OeKURAjQwhV3OyK6YAoQsGEV4Tgzp48T7zj+nnduT6pNS7KNCpoHx2gI+SiU9RAV6iJPETRI3pGr+jNerJerHfrY9q6YJUze+gPrM8fQEuaPg==</latexit><latexit sha1_base64="IrqTnhXZ9Qy5PHCAAux4B1PU3Nc=">AAACCHicbVA9T8MwEHX4LOUrwMhiUSExVQlCArYKFsYiEVqpqSrHdVKrjhPZF1AVurLwV1gYALHyE9j4NzhtBmh50klP793Zdy9IBdfgON/WwuLS8spqZa26vrG5tW3v7N7qJFOUeTQRiWoHRDPBJfOAg2DtVDESB4K1guFl4bfumNI8kTcwSlk3JpHkIacEjNSzce4LFsID9rOUKJXcY1/xaAC+IjISbFzt2TWn7kyA54lbkhoq0ezZX34/oVnMJFBBtO64TgrdnCjgtHjQzzRLCR2SiHUMlSRmuptPLhnjQ6P0cZgoUxLwRP09kZNY61EcmM6YwEDPeoX4n9fJIDzr5lymGTBJpx+FmcCQ4CIW3OeKURAjQwhV3OyK6YAoQsGEV4Tgzp48T7zj+nnduT6pNS7KNCpoHx2gI+SiU9RAV6iJPETRI3pGr+jNerJerHfrY9q6YJUze+gPrM8fQEuaPg==</latexit>

|#i
<latexit sha1_base64="3mZPMbyk/u+IwkpftCAR52Gk5zA=">AAACCnicbVC7TsMwFHV4lvIKMLJYrZCYqhQhAVsFC2ORCK3UVJXjOqlVx4nsG6oqdGfhV1gYALHyBWz8DU6bAVqOZOnonPvwPX4iuAbH+baWlldW19ZLG+XNre2dXXtv/07HqaLMpbGIVdsnmgkumQscBGsnipHIF6zlD69yv3XPlOaxvIVxwroRCSUPOCVgpJ5dyTzBAnjAXj8eSaJUPMKe4uEAPEVkKNik3LOrTs2ZAi+SekGqqECzZ3+ZYTSNmAQqiNadupNANyMKOM0HeqlmCaFDErKOoZJETHez6S0TfGSUPg5iZZ4EPFV/d2Qk0noc+aYyIjDQ814u/ud1UgjOuxmXSQpM0tmiIBUYYpwHg/tcMQpibAihipu/YjogilAw8eUh1OdPXiTuSe2i5tycVhuXRRoldIgq6BjV0RlqoGvURC6i6BE9o1f0Zj1ZL9a79TErXbKKngP0B9bnD+QkmyU=</latexit><latexit sha1_base64="3mZPMbyk/u+IwkpftCAR52Gk5zA=">AAACCnicbVC7TsMwFHV4lvIKMLJYrZCYqhQhAVsFC2ORCK3UVJXjOqlVx4nsG6oqdGfhV1gYALHyBWz8DU6bAVqOZOnonPvwPX4iuAbH+baWlldW19ZLG+XNre2dXXtv/07HqaLMpbGIVdsnmgkumQscBGsnipHIF6zlD69yv3XPlOaxvIVxwroRCSUPOCVgpJ5dyTzBAnjAXj8eSaJUPMKe4uEAPEVkKNik3LOrTs2ZAi+SekGqqECzZ3+ZYTSNmAQqiNadupNANyMKOM0HeqlmCaFDErKOoZJETHez6S0TfGSUPg5iZZ4EPFV/d2Qk0noc+aYyIjDQ814u/ud1UgjOuxmXSQpM0tmiIBUYYpwHg/tcMQpibAihipu/YjogilAw8eUh1OdPXiTuSe2i5tycVhuXRRoldIgq6BjV0RlqoGvURC6i6BE9o1f0Zj1ZL9a79TErXbKKngP0B9bnD+QkmyU=</latexit><latexit sha1_base64="3mZPMbyk/u+IwkpftCAR52Gk5zA=">AAACCnicbVC7TsMwFHV4lvIKMLJYrZCYqhQhAVsFC2ORCK3UVJXjOqlVx4nsG6oqdGfhV1gYALHyBWz8DU6bAVqOZOnonPvwPX4iuAbH+baWlldW19ZLG+XNre2dXXtv/07HqaLMpbGIVdsnmgkumQscBGsnipHIF6zlD69yv3XPlOaxvIVxwroRCSUPOCVgpJ5dyTzBAnjAXj8eSaJUPMKe4uEAPEVkKNik3LOrTs2ZAi+SekGqqECzZ3+ZYTSNmAQqiNadupNANyMKOM0HeqlmCaFDErKOoZJETHez6S0TfGSUPg5iZZ4EPFV/d2Qk0noc+aYyIjDQ814u/ud1UgjOuxmXSQpM0tmiIBUYYpwHg/tcMQpibAihipu/YjogilAw8eUh1OdPXiTuSe2i5tycVhuXRRoldIgq6BjV0RlqoGvURC6i6BE9o1f0Zj1ZL9a79TErXbKKngP0B9bnD+QkmyU=</latexit>



A toy model: local energy investment vs. global payoff

• N two-level systems:

… …

i i+1

• Hamiltonian:

… …

local
H = a

X

i

�̄i

<latexit sha1_base64="8oK/Hy8XBlayALYE51BLO5uvoOY=">AAACA3icbVBNS8NAEN3Ur1q/oh57WSyCp5KIoB6EopceKxhbaEKYbLft0t0k7G6EEnrw4l/x4kHFq3/Cm//GbZuDtj4YeLw3w8y8KOVMacf5tkorq2vrG+XNytb2zu6evX9wr5JMEuqRhCeyE4GinMXU00xz2kklBRFx2o5GN1O//UClYkl8p8cpDQQMYtZnBLSRQrvavMKAfZWJkOV+BDL3FRsICNlkEto1p+7MgJeJW5AaKtAK7S+/l5BM0FgTDkp1XSfVQQ5SM8LppOJniqZARjCgXUNjEFQF+eyJCT42Sg/3E2kq1nim/p7IQSg1FpHpFKCHatGbiv953Uz3L4KcxWmmaUzmi/oZxzrB00Rwj0lKNB8bAkQycysmQ5BAtMmtYkJwF19eJt5p/bLu3J7VGtdFGmVURUfoBLnoHDVQE7WQhwh6RM/oFb1ZT9aL9W59zFtLVjFziP7A+vwB9ESX4Q==</latexit><latexit sha1_base64="8oK/Hy8XBlayALYE51BLO5uvoOY=">AAACA3icbVBNS8NAEN3Ur1q/oh57WSyCp5KIoB6EopceKxhbaEKYbLft0t0k7G6EEnrw4l/x4kHFq3/Cm//GbZuDtj4YeLw3w8y8KOVMacf5tkorq2vrG+XNytb2zu6evX9wr5JMEuqRhCeyE4GinMXU00xz2kklBRFx2o5GN1O//UClYkl8p8cpDQQMYtZnBLSRQrvavMKAfZWJkOV+BDL3FRsICNlkEto1p+7MgJeJW5AaKtAK7S+/l5BM0FgTDkp1XSfVQQ5SM8LppOJniqZARjCgXUNjEFQF+eyJCT42Sg/3E2kq1nim/p7IQSg1FpHpFKCHatGbiv953Uz3L4KcxWmmaUzmi/oZxzrB00Rwj0lKNB8bAkQycysmQ5BAtMmtYkJwF19eJt5p/bLu3J7VGtdFGmVURUfoBLnoHDVQE7WQhwh6RM/oFb1ZT9aL9W59zFtLVjFziP7A+vwB9ESX4Q==</latexit><latexit sha1_base64="8oK/Hy8XBlayALYE51BLO5uvoOY=">AAACA3icbVBNS8NAEN3Ur1q/oh57WSyCp5KIoB6EopceKxhbaEKYbLft0t0k7G6EEnrw4l/x4kHFq3/Cm//GbZuDtj4YeLw3w8y8KOVMacf5tkorq2vrG+XNytb2zu6evX9wr5JMEuqRhCeyE4GinMXU00xz2kklBRFx2o5GN1O//UClYkl8p8cpDQQMYtZnBLSRQrvavMKAfZWJkOV+BDL3FRsICNlkEto1p+7MgJeJW5AaKtAK7S+/l5BM0FgTDkp1XSfVQQ5SM8LppOJniqZARjCgXUNjEFQF+eyJCT42Sg/3E2kq1nim/p7IQSg1FpHpFKCHatGbiv953Uz3L4KcxWmmaUzmi/oZxzrB00Rwj0lKNB8bAkQycysmQ5BAtMmtYkJwF19eJt5p/bLu3J7VGtdFGmVURUfoBLnoHDVQE7WQhwh6RM/oFb1ZT9aL9W59zFtLVjFziP7A+vwB9ESX4Q==</latexit>

�̄i =

✓
1 0
0 0

◆

Hi
<latexit sha1_base64="3ED8dnxb9a9JZFLOGMoopcgyXc8="></latexit><latexit sha1_base64="3ED8dnxb9a9JZFLOGMoopcgyXc8="></latexit><latexit sha1_base64="3ED8dnxb9a9JZFLOGMoopcgyXc8="></latexit>



A toy model: local energy investment vs. global payoff

• N two-level systems:

… …

i i+1

• Hamiltonian:

… …

global
H =

<latexit sha1_base64="dmpXrS89JwVa/Ib9bETJ6pCh5do=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lFUA9C0UuPFY0ttKFstpN26WYTdjdCCf0JXjyoePUfefPfuG1z0NYHA4/3ZpiZFySCa+O6305hZXVtfaO4Wdra3tndK+8fPOo4VQw9FotYtQOqUXCJnuFGYDtRSKNAYCsY3U791hMqzWP5YMYJ+hEdSB5yRo2V7hvXpFeuuFV3BrJMajmpQI5mr/zV7ccsjVAaJqjWnZqbGD+jynAmcFLqphoTykZ0gB1LJY1Q+9ns1Ak5sUqfhLGyJQ2Zqb8nMhppPY4C2xlRM9SL3lT8z+ukJrz0My6T1KBk80VhKoiJyfRv0ucKmRFjSyhT3N5K2JAqyoxNp2RDqC2+vEy8s+pV1b07r9Rv8jSKcATHcAo1uIA6NKAJHjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AHi6Y0Q</latexit><latexit sha1_base64="dmpXrS89JwVa/Ib9bETJ6pCh5do=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lFUA9C0UuPFY0ttKFstpN26WYTdjdCCf0JXjyoePUfefPfuG1z0NYHA4/3ZpiZFySCa+O6305hZXVtfaO4Wdra3tndK+8fPOo4VQw9FotYtQOqUXCJnuFGYDtRSKNAYCsY3U791hMqzWP5YMYJ+hEdSB5yRo2V7hvXpFeuuFV3BrJMajmpQI5mr/zV7ccsjVAaJqjWnZqbGD+jynAmcFLqphoTykZ0gB1LJY1Q+9ns1Ak5sUqfhLGyJQ2Zqb8nMhppPY4C2xlRM9SL3lT8z+ukJrz0My6T1KBk80VhKoiJyfRv0ucKmRFjSyhT3N5K2JAqyoxNp2RDqC2+vEy8s+pV1b07r9Rv8jSKcATHcAo1uIA6NKAJHjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AHi6Y0Q</latexit><latexit sha1_base64="dmpXrS89JwVa/Ib9bETJ6pCh5do=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lFUA9C0UuPFY0ttKFstpN26WYTdjdCCf0JXjyoePUfefPfuG1z0NYHA4/3ZpiZFySCa+O6305hZXVtfaO4Wdra3tndK+8fPOo4VQw9FotYtQOqUXCJnuFGYDtRSKNAYCsY3U791hMqzWP5YMYJ+hEdSB5yRo2V7hvXpFeuuFV3BrJMajmpQI5mr/zV7ccsjVAaJqjWnZqbGD+jynAmcFLqphoTykZ0gB1LJY1Q+9ns1Ak5sUqfhLGyJQ2Zqb8nMhppPY4C2xlRM9SL3lT8z+ukJrz0My6T1KBk80VhKoiJyfRv0ucKmRFjSyhT3N5K2JAqyoxNp2RDqC2+vEy8s+pV1b07r9Rv8jSKcATHcAo1uIA6NKAJHjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AHi6Y0Q</latexit>

�̄i =

✓
1 0
0 0

◆

Hi
<latexit sha1_base64="3ED8dnxb9a9JZFLOGMoopcgyXc8="></latexit><latexit sha1_base64="3ED8dnxb9a9JZFLOGMoopcgyXc8="></latexit><latexit sha1_base64="3ED8dnxb9a9JZFLOGMoopcgyXc8="></latexit>

� b N
Y

i

�̄i

<latexit sha1_base64="TvVx4Fq1iQY0fXKC7YylbwiVCwk=">AAACBnicbVBNS8NAEN3Ur1q/oh4FWSyCF0signorevEkFYwtNCFsNpt26e4m7G6EEnrz4l/x4kHFq7/Bm//GbZuDtj4YeLw3w8y8KGNUacf5tioLi0vLK9XV2tr6xuaWvb1zr9JcYuLhlKWyEyFFGBXE01Qz0skkQTxipB0NrsZ++4FIRVNxp4cZCTjqCZpQjLSRQnv/2IeRD2+gn8k0Din0IyQLX9EeR6OQhnbdaTgTwHnilqQOSrRC+8uPU5xzIjRmSKmu62Q6KJDUFDMyqvm5IhnCA9QjXUMF4kQFxeSPETw0SgyTVJoSGk7U3xMF4koNeWQ6OdJ9NeuNxf+8bq6T86CgIss1EXi6KMkZ1CkchwJjKgnWbGgIwpKaWyHuI4mwNtHVTAju7MvzxDtpXDSc29N687JMowr2wAE4Ai44A01wDVrAAxg8gmfwCt6sJ+vFerc+pq0Vq5zZBX9gff4A+ImYVg==</latexit><latexit sha1_base64="TvVx4Fq1iQY0fXKC7YylbwiVCwk=">AAACBnicbVBNS8NAEN3Ur1q/oh4FWSyCF0signorevEkFYwtNCFsNpt26e4m7G6EEnrz4l/x4kHFq7/Bm//GbZuDtj4YeLw3w8y8KGNUacf5tioLi0vLK9XV2tr6xuaWvb1zr9JcYuLhlKWyEyFFGBXE01Qz0skkQTxipB0NrsZ++4FIRVNxp4cZCTjqCZpQjLSRQnv/2IeRD2+gn8k0Din0IyQLX9EeR6OQhnbdaTgTwHnilqQOSrRC+8uPU5xzIjRmSKmu62Q6KJDUFDMyqvm5IhnCA9QjXUMF4kQFxeSPETw0SgyTVJoSGk7U3xMF4koNeWQ6OdJ9NeuNxf+8bq6T86CgIss1EXi6KMkZ1CkchwJjKgnWbGgIwpKaWyHuI4mwNtHVTAju7MvzxDtpXDSc29N687JMowr2wAE4Ai44A01wDVrAAxg8gmfwCt6sJ+vFerc+pq0Vq5zZBX9gff4A+ImYVg==</latexit><latexit sha1_base64="TvVx4Fq1iQY0fXKC7YylbwiVCwk=">AAACBnicbVBNS8NAEN3Ur1q/oh4FWSyCF0signorevEkFYwtNCFsNpt26e4m7G6EEnrz4l/x4kHFq7/Bm//GbZuDtj4YeLw3w8y8KGNUacf5tioLi0vLK9XV2tr6xuaWvb1zr9JcYuLhlKWyEyFFGBXE01Qz0skkQTxipB0NrsZ++4FIRVNxp4cZCTjqCZpQjLSRQnv/2IeRD2+gn8k0Din0IyQLX9EeR6OQhnbdaTgTwHnilqQOSrRC+8uPU5xzIjRmSKmu62Q6KJDUFDMyqvm5IhnCA9QjXUMF4kQFxeSPETw0SgyTVJoSGk7U3xMF4koNeWQ6OdJ9NeuNxf+8bq6T86CgIss1EXi6KMkZ1CkchwJjKgnWbGgIwpKaWyHuI4mwNtHVTAju7MvzxDtpXDSc29N687JMowr2wAE4Ai44A01wDVrAAxg8gmfwCt6sJ+vFerc+pq0Vq5zZBX9gff4A+ImYVg==</latexit>



A toy model: local energy investment vs. global payoff

• N two-level systems:

… …

i i+1

• Hamiltonian:

… …

globallocal +

… …

i i+1… …

�̄i =

✓
1 0
0 0

◆

Hi
<latexit sha1_base64="3ED8dnxb9a9JZFLOGMoopcgyXc8="></latexit><latexit sha1_base64="3ED8dnxb9a9JZFLOGMoopcgyXc8="></latexit><latexit sha1_base64="3ED8dnxb9a9JZFLOGMoopcgyXc8="></latexit>

� b N
Y

i

�̄i

<latexit sha1_base64="TvVx4Fq1iQY0fXKC7YylbwiVCwk=">AAACBnicbVBNS8NAEN3Ur1q/oh4FWSyCF0signorevEkFYwtNCFsNpt26e4m7G6EEnrz4l/x4kHFq7/Bm//GbZuDtj4YeLw3w8y8KGNUacf5tioLi0vLK9XV2tr6xuaWvb1zr9JcYuLhlKWyEyFFGBXE01Qz0skkQTxipB0NrsZ++4FIRVNxp4cZCTjqCZpQjLSRQnv/2IeRD2+gn8k0Din0IyQLX9EeR6OQhnbdaTgTwHnilqQOSrRC+8uPU5xzIjRmSKmu62Q6KJDUFDMyqvm5IhnCA9QjXUMF4kQFxeSPETw0SgyTVJoSGk7U3xMF4koNeWQ6OdJ9NeuNxf+8bq6T86CgIss1EXi6KMkZ1CkchwJjKgnWbGgIwpKaWyHuI4mwNtHVTAju7MvzxDtpXDSc29N687JMowr2wAE4Ai44A01wDVrAAxg8gmfwCt6sJ+vFerc+pq0Vq5zZBX9gff4A+ImYVg==</latexit><latexit sha1_base64="TvVx4Fq1iQY0fXKC7YylbwiVCwk=">AAACBnicbVBNS8NAEN3Ur1q/oh4FWSyCF0signorevEkFYwtNCFsNpt26e4m7G6EEnrz4l/x4kHFq7/Bm//GbZuDtj4YeLw3w8y8KGNUacf5tioLi0vLK9XV2tr6xuaWvb1zr9JcYuLhlKWyEyFFGBXE01Qz0skkQTxipB0NrsZ++4FIRVNxp4cZCTjqCZpQjLSRQnv/2IeRD2+gn8k0Din0IyQLX9EeR6OQhnbdaTgTwHnilqQOSrRC+8uPU5xzIjRmSKmu62Q6KJDUFDMyqvm5IhnCA9QjXUMF4kQFxeSPETw0SgyTVJoSGk7U3xMF4koNeWQ6OdJ9NeuNxf+8bq6T86CgIss1EXi6KMkZ1CkchwJjKgnWbGgIwpKaWyHuI4mwNtHVTAju7MvzxDtpXDSc29N687JMowr2wAE4Ai44A01wDVrAAxg8gmfwCt6sJ+vFerc+pq0Vq5zZBX9gff4A+ImYVg==</latexit><latexit sha1_base64="TvVx4Fq1iQY0fXKC7YylbwiVCwk=">AAACBnicbVBNS8NAEN3Ur1q/oh4FWSyCF0signorevEkFYwtNCFsNpt26e4m7G6EEnrz4l/x4kHFq7/Bm//GbZuDtj4YeLw3w8y8KGNUacf5tioLi0vLK9XV2tr6xuaWvb1zr9JcYuLhlKWyEyFFGBXE01Qz0skkQTxipB0NrsZ++4FIRVNxp4cZCTjqCZpQjLSRQnv/2IeRD2+gn8k0Din0IyQLX9EeR6OQhnbdaTgTwHnilqQOSrRC+8uPU5xzIjRmSKmu62Q6KJDUFDMyqvm5IhnCA9QjXUMF4kQFxeSPETw0SgyTVJoSGk7U3xMF4koNeWQ6OdJ9NeuNxf+8bq6T86CgIss1EXi6KMkZ1CkchwJjKgnWbGgIwpKaWyHuI4mwNtHVTAju7MvzxDtpXDSc29N687JMowr2wAE4Ai44A01wDVrAAxg8gmfwCt6sJ+vFerc+pq0Vq5zZBX9gff4A+ImYVg==</latexit>

H = a
X

i

�̄i

<latexit sha1_base64="8oK/Hy8XBlayALYE51BLO5uvoOY=">AAACA3icbVBNS8NAEN3Ur1q/oh57WSyCp5KIoB6EopceKxhbaEKYbLft0t0k7G6EEnrw4l/x4kHFq3/Cm//GbZuDtj4YeLw3w8y8KOVMacf5tkorq2vrG+XNytb2zu6evX9wr5JMEuqRhCeyE4GinMXU00xz2kklBRFx2o5GN1O//UClYkl8p8cpDQQMYtZnBLSRQrvavMKAfZWJkOV+BDL3FRsICNlkEto1p+7MgJeJW5AaKtAK7S+/l5BM0FgTDkp1XSfVQQ5SM8LppOJniqZARjCgXUNjEFQF+eyJCT42Sg/3E2kq1nim/p7IQSg1FpHpFKCHatGbiv953Uz3L4KcxWmmaUzmi/oZxzrB00Rwj0lKNB8bAkQycysmQ5BAtMmtYkJwF19eJt5p/bLu3J7VGtdFGmVURUfoBLnoHDVQE7WQhwh6RM/oFb1ZT9aL9W59zFtLVjFziP7A+vwB9ESX4Q==</latexit><latexit sha1_base64="8oK/Hy8XBlayALYE51BLO5uvoOY=">AAACA3icbVBNS8NAEN3Ur1q/oh57WSyCp5KIoB6EopceKxhbaEKYbLft0t0k7G6EEnrw4l/x4kHFq3/Cm//GbZuDtj4YeLw3w8y8KOVMacf5tkorq2vrG+XNytb2zu6evX9wr5JMEuqRhCeyE4GinMXU00xz2kklBRFx2o5GN1O//UClYkl8p8cpDQQMYtZnBLSRQrvavMKAfZWJkOV+BDL3FRsICNlkEto1p+7MgJeJW5AaKtAK7S+/l5BM0FgTDkp1XSfVQQ5SM8LppOJniqZARjCgXUNjEFQF+eyJCT42Sg/3E2kq1nim/p7IQSg1FpHpFKCHatGbiv953Uz3L4KcxWmmaUzmi/oZxzrB00Rwj0lKNB8bAkQycysmQ5BAtMmtYkJwF19eJt5p/bLu3J7VGtdFGmVURUfoBLnoHDVQE7WQhwh6RM/oFb1ZT9aL9W59zFtLVjFziP7A+vwB9ESX4Q==</latexit><latexit sha1_base64="8oK/Hy8XBlayALYE51BLO5uvoOY=">AAACA3icbVBNS8NAEN3Ur1q/oh57WSyCp5KIoB6EopceKxhbaEKYbLft0t0k7G6EEnrw4l/x4kHFq3/Cm//GbZuDtj4YeLw3w8y8KOVMacf5tkorq2vrG+XNytb2zu6evX9wr5JMEuqRhCeyE4GinMXU00xz2kklBRFx2o5GN1O//UClYkl8p8cpDQQMYtZnBLSRQrvavMKAfZWJkOV+BDL3FRsICNlkEto1p+7MgJeJW5AaKtAK7S+/l5BM0FgTDkp1XSfVQQ5SM8LppOJniqZARjCgXUNjEFQF+eyJCT42Sg/3E2kq1nim/p7IQSg1FpHpFKCHatGbiv953Uz3L4KcxWmmaUzmi/oZxzrB00Rwj0lKNB8bAkQycysmQ5BAtMmtYkJwF19eJt5p/bLu3J7VGtdFGmVURUfoBLnoHDVQE7WQhwh6RM/oFb1ZT9aL9W59zFtLVjFziP7A+vwB9ESX4Q==</latexit>



A toy model: local energy investment with global payoff

• Thermodynamical properties of this system:

E1 = 0
<latexit sha1_base64="P2xL6LbCBdBVmky11laMxFtoUgM=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUA9CUQSPFYwttKFstpN26WYTdjdCCf0NXjyoePUPefPfuG1z0OqDgcd7M8zMC1PBtXHdL6e0tLyyulZer2xsbm3vVHf3HnSSKYY+S0Si2iHVKLhE33AjsJ0qpHEosBWOrqd+6xGV5om8N+MUg5gOJI84o8ZK/k3Pu3R71Zpbd2cgf4lXkBoUaPaqn91+wrIYpWGCat3x3NQEOVWGM4GTSjfTmFI2ogPsWCppjDrIZ8dOyJFV+iRKlC1pyEz9OZHTWOtxHNrOmJqhXvSm4n9eJzPReZBzmWYGJZsvijJBTEKmn5M+V8iMGFtCmeL2VsKGVFFmbD4VG4K3+PJf4p/UL+ru3WmtcVWkUYYDOIRj8OAMGnALTfCBAYcneIFXRzrPzpvzPm8tOcXMPvyC8/ENHDGNwQ==</latexit><latexit sha1_base64="P2xL6LbCBdBVmky11laMxFtoUgM=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUA9CUQSPFYwttKFstpN26WYTdjdCCf0NXjyoePUPefPfuG1z0OqDgcd7M8zMC1PBtXHdL6e0tLyyulZer2xsbm3vVHf3HnSSKYY+S0Si2iHVKLhE33AjsJ0qpHEosBWOrqd+6xGV5om8N+MUg5gOJI84o8ZK/k3Pu3R71Zpbd2cgf4lXkBoUaPaqn91+wrIYpWGCat3x3NQEOVWGM4GTSjfTmFI2ogPsWCppjDrIZ8dOyJFV+iRKlC1pyEz9OZHTWOtxHNrOmJqhXvSm4n9eJzPReZBzmWYGJZsvijJBTEKmn5M+V8iMGFtCmeL2VsKGVFFmbD4VG4K3+PJf4p/UL+ru3WmtcVWkUYYDOIRj8OAMGnALTfCBAYcneIFXRzrPzpvzPm8tOcXMPvyC8/ENHDGNwQ==</latexit><latexit sha1_base64="P2xL6LbCBdBVmky11laMxFtoUgM=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUA9CUQSPFYwttKFstpN26WYTdjdCCf0NXjyoePUPefPfuG1z0OqDgcd7M8zMC1PBtXHdL6e0tLyyulZer2xsbm3vVHf3HnSSKYY+S0Si2iHVKLhE33AjsJ0qpHEosBWOrqd+6xGV5om8N+MUg5gOJI84o8ZK/k3Pu3R71Zpbd2cgf4lXkBoUaPaqn91+wrIYpWGCat3x3NQEOVWGM4GTSjfTmFI2ogPsWCppjDrIZ8dOyJFV+iRKlC1pyEz9OZHTWOtxHNrOmJqhXvSm4n9eJzPReZBzmWYGJZsvijJBTEKmn5M+V8iMGFtCmeL2VsKGVFFmbD4VG4K3+PJf4p/UL+ru3WmtcVWkUYYDOIRj8OAMGnALTfCBAYcneIFXRzrPzpvzPm8tOcXMPvyC8/ENHDGNwQ==</latexit>

E2 = a
<latexit sha1_base64="531pB8+65Gn/doDzvYLYg13WilA=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0mLoB6EoggeKxhbaEOZbDft0s0m7G6EEvobvHhQ8eof8ua/cdvmoK0PBh7vzTAzL0gE18Z1v53Cyura+kZxs7S1vbO7V94/eNRxqijzaCxi1Q5QM8El8ww3grUTxTAKBGsFo5up33piSvNYPphxwvwIB5KHnKKxknfbq19hr1xxq+4MZJnUclKBHM1e+avbj2kaMWmoQK07NTcxfobKcCrYpNRNNUuQjnDAOpZKjJj2s9mxE3JilT4JY2VLGjJTf09kGGk9jgLbGaEZ6kVvKv7ndVITXvgZl0lqmKTzRWEqiInJ9HPS54pRI8aWIFXc3kroEBVSY/Mp2RBqiy8vE69evay692eVxnWeRhGO4BhOoQbn0IA7aIIHFDg8wyu8OdJ5cd6dj3lrwclnDuEPnM8fZ8mN8w==</latexit><latexit sha1_base64="531pB8+65Gn/doDzvYLYg13WilA=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0mLoB6EoggeKxhbaEOZbDft0s0m7G6EEvobvHhQ8eof8ua/cdvmoK0PBh7vzTAzL0gE18Z1v53Cyura+kZxs7S1vbO7V94/eNRxqijzaCxi1Q5QM8El8ww3grUTxTAKBGsFo5up33piSvNYPphxwvwIB5KHnKKxknfbq19hr1xxq+4MZJnUclKBHM1e+avbj2kaMWmoQK07NTcxfobKcCrYpNRNNUuQjnDAOpZKjJj2s9mxE3JilT4JY2VLGjJTf09kGGk9jgLbGaEZ6kVvKv7ndVITXvgZl0lqmKTzRWEqiInJ9HPS54pRI8aWIFXc3kroEBVSY/Mp2RBqiy8vE69evay692eVxnWeRhGO4BhOoQbn0IA7aIIHFDg8wyu8OdJ5cd6dj3lrwclnDuEPnM8fZ8mN8w==</latexit><latexit sha1_base64="531pB8+65Gn/doDzvYLYg13WilA=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0mLoB6EoggeKxhbaEOZbDft0s0m7G6EEvobvHhQ8eof8ua/cdvmoK0PBh7vzTAzL0gE18Z1v53Cyura+kZxs7S1vbO7V94/eNRxqijzaCxi1Q5QM8El8ww3grUTxTAKBGsFo5up33piSvNYPphxwvwIB5KHnKKxknfbq19hr1xxq+4MZJnUclKBHM1e+avbj2kaMWmoQK07NTcxfobKcCrYpNRNNUuQjnDAOpZKjJj2s9mxE3JilT4JY2VLGjJTf09kGGk9jgLbGaEZ6kVvKv7ndVITXvgZl0lqmKTzRWEqiInJ9HPS54pRI8aWIFXc3kroEBVSY/Mp2RBqiy8vE69evay692eVxnWeRhGO4BhOoQbn0IA7aIIHFDg8wyu8OdJ5cd6dj3lrwclnDuEPnM8fZ8mN8w==</latexit>

E3 = 2a
<latexit sha1_base64="ZBKXiZQHLwSe6utdgkWLqyqrr+o=">AAAB7HicbVBNSwMxEJ2tX7V+VT16CRbBU9mtgnoQiiJ4rOC2hXYp2TTbxmaTJckKZel/8OJBxas/yJv/xrTdg1YfDDzem2FmXphwpo3rfjmFpeWV1bXiemljc2t7p7y719QyVYT6RHKp2iHWlDNBfcMMp+1EURyHnLbC0fXUbz1SpZkU92ac0CDGA8EiRrCxUvOmd3JZw71yxa26M6C/xMtJBXI0euXPbl+SNKbCEI617nhuYoIMK8MIp5NSN9U0wWSEB7RjqcAx1UE2u3aCjqzSR5FUtoRBM/XnRIZjrcdxaDtjbIZ60ZuK/3md1ETnQcZEkhoqyHxRlHJkJJq+jvpMUWL42BJMFLO3IjLEChNjAyrZELzFl/8Sv1a9qLp3p5X6VZ5GEQ7gEI7BgzOowy00wAcCD/AEL/DqSOfZeXPe560FJ5/Zh19wPr4B2xWOMA==</latexit><latexit sha1_base64="ZBKXiZQHLwSe6utdgkWLqyqrr+o=">AAAB7HicbVBNSwMxEJ2tX7V+VT16CRbBU9mtgnoQiiJ4rOC2hXYp2TTbxmaTJckKZel/8OJBxas/yJv/xrTdg1YfDDzem2FmXphwpo3rfjmFpeWV1bXiemljc2t7p7y719QyVYT6RHKp2iHWlDNBfcMMp+1EURyHnLbC0fXUbz1SpZkU92ac0CDGA8EiRrCxUvOmd3JZw71yxa26M6C/xMtJBXI0euXPbl+SNKbCEI617nhuYoIMK8MIp5NSN9U0wWSEB7RjqcAx1UE2u3aCjqzSR5FUtoRBM/XnRIZjrcdxaDtjbIZ60ZuK/3md1ETnQcZEkhoqyHxRlHJkJJq+jvpMUWL42BJMFLO3IjLEChNjAyrZELzFl/8Sv1a9qLp3p5X6VZ5GEQ7gEI7BgzOowy00wAcCD/AEL/DqSOfZeXPe560FJ5/Zh19wPr4B2xWOMA==</latexit><latexit sha1_base64="ZBKXiZQHLwSe6utdgkWLqyqrr+o=">AAAB7HicbVBNSwMxEJ2tX7V+VT16CRbBU9mtgnoQiiJ4rOC2hXYp2TTbxmaTJckKZel/8OJBxas/yJv/xrTdg1YfDDzem2FmXphwpo3rfjmFpeWV1bXiemljc2t7p7y719QyVYT6RHKp2iHWlDNBfcMMp+1EURyHnLbC0fXUbz1SpZkU92ac0CDGA8EiRrCxUvOmd3JZw71yxa26M6C/xMtJBXI0euXPbl+SNKbCEI617nhuYoIMK8MIp5NSN9U0wWSEB7RjqcAx1UE2u3aCjqzSR5FUtoRBM/XnRIZjrcdxaDtjbIZ60ZuK/3md1ETnQcZEkhoqyHxRlHJkJJq+jvpMUWL42BJMFLO3IjLEChNjAyrZELzFl/8Sv1a9qLp3p5X6VZ5GEQ7gEI7BgzOowy00wAcCD/AEL/DqSOfZeXPe560FJ5/Zh19wPr4B2xWOMA==</latexit>

…

……
……
……
……

hEi = �@ logZ

@�
<latexit sha1_base64="vuvUILOAp977L1zPH+SaRE0+AKI=">AAACIXicbZDLSgMxFIYzXmu9VV26CRbBjWUqgnYhFEVwWcHaYqeUM+mZNjSTGZKMUIY+ixtfxY0Lle7ElzG9LGrrD4GP/5yT5Px+LLg2rvvtLC2vrK6tZzaym1vbO7u5vf1HHSWKYZVFIlJ1HzQKLrFquBFYjxVC6Aus+b2bUb32jErzSD6YfozNEDqSB5yBsVYrV/IEyI5AeuupCVydeoEClnoxKMNBUE9EHfo0mDF8NDBo5fJuwR2LLkJxCnkyVaWVG3rtiCUhSsMEaN0ourFppqNLmcBB1ks0xsB60MGGRQkh6mY6XnFAj63TpkGk7JGGjt3ZiRRCrfuhbztDMF09XxuZ/9UaiQkumymXcWJQsslDQSKoiegoL9rmCpkRfQvAFLd/pawLNiBjU83aEIrzKy9C9axQKrj35/ny9TSNDDkkR+SEFMkFKZM7UiFVwsgLeSMf5NN5dd6dL2c4aV1ypjMH5I+cn1/TLqQV</latexit><latexit sha1_base64="vuvUILOAp977L1zPH+SaRE0+AKI=">AAACIXicbZDLSgMxFIYzXmu9VV26CRbBjWUqgnYhFEVwWcHaYqeUM+mZNjSTGZKMUIY+ixtfxY0Lle7ElzG9LGrrD4GP/5yT5Px+LLg2rvvtLC2vrK6tZzaym1vbO7u5vf1HHSWKYZVFIlJ1HzQKLrFquBFYjxVC6Aus+b2bUb32jErzSD6YfozNEDqSB5yBsVYrV/IEyI5AeuupCVydeoEClnoxKMNBUE9EHfo0mDF8NDBo5fJuwR2LLkJxCnkyVaWVG3rtiCUhSsMEaN0ourFppqNLmcBB1ks0xsB60MGGRQkh6mY6XnFAj63TpkGk7JGGjt3ZiRRCrfuhbztDMF09XxuZ/9UaiQkumymXcWJQsslDQSKoiegoL9rmCpkRfQvAFLd/pawLNiBjU83aEIrzKy9C9axQKrj35/ny9TSNDDkkR+SEFMkFKZM7UiFVwsgLeSMf5NN5dd6dL2c4aV1ypjMH5I+cn1/TLqQV</latexit><latexit sha1_base64="vuvUILOAp977L1zPH+SaRE0+AKI=">AAACIXicbZDLSgMxFIYzXmu9VV26CRbBjWUqgnYhFEVwWcHaYqeUM+mZNjSTGZKMUIY+ixtfxY0Lle7ElzG9LGrrD4GP/5yT5Px+LLg2rvvtLC2vrK6tZzaym1vbO7u5vf1HHSWKYZVFIlJ1HzQKLrFquBFYjxVC6Aus+b2bUb32jErzSD6YfozNEDqSB5yBsVYrV/IEyI5AeuupCVydeoEClnoxKMNBUE9EHfo0mDF8NDBo5fJuwR2LLkJxCnkyVaWVG3rtiCUhSsMEaN0ourFppqNLmcBB1ks0xsB60MGGRQkh6mY6XnFAj63TpkGk7JGGjt3ZiRRCrfuhbztDMF09XxuZ/9UaiQkumymXcWJQsslDQSKoiegoL9rmCpkRfQvAFLd/pawLNiBjU83aEIrzKy9C9axQKrj35/ny9TSNDDkkR+SEFMkFKZM7UiFVwsgLeSMf5NN5dd6dL2c4aV1ypjMH5I+cn1/TLqQV</latexit>

C =
@hEi
@T

<latexit sha1_base64="ohZEBg0dWMUYFc7lHg+LMX27FJw=">AAACFnicbVBNS8MwGE7n15xfVY9egkPwVFoR1IMwHILHCasbrGWkWbqFpWlJUmGU/Qsv/hUvHlS8ijf/jWlXUDcfCDw8z/uR9wkSRqWy7S+jsrS8srpWXa9tbG5t75i7e3cyTgUmLo5ZLLoBkoRRTlxFFSPdRBAUBYx0gnEz9zv3REga87aaJMSP0JDTkGKktNQ3realFwqEMy9BQlHEoMcQHzICrz1RkOmP1Z72zbpt2QXgInFKUgclWn3z0xvEOI0IV5ghKXuOnSg/ywdiPbvmpZIkCI/RkPQ05Sgi0s+Ku6bwSCsDGMZCP65gof7uyFAk5SQKdGWE1EjOe7n4n9dLVXjuZ5QnqSIczxaFKYMqhnlIcEAFwYpNNEFYUP1XiEdIx6R0lDUdgjN/8iJxT6wLy749rTeuyjSq4AAcgmPggDPQADegBVyAwQN4Ai/g1Xg0no03431WWjHKnn3wB8bHN74tn+E=</latexit><latexit sha1_base64="ohZEBg0dWMUYFc7lHg+LMX27FJw=">AAACFnicbVBNS8MwGE7n15xfVY9egkPwVFoR1IMwHILHCasbrGWkWbqFpWlJUmGU/Qsv/hUvHlS8ijf/jWlXUDcfCDw8z/uR9wkSRqWy7S+jsrS8srpWXa9tbG5t75i7e3cyTgUmLo5ZLLoBkoRRTlxFFSPdRBAUBYx0gnEz9zv3REga87aaJMSP0JDTkGKktNQ3realFwqEMy9BQlHEoMcQHzICrz1RkOmP1Z72zbpt2QXgInFKUgclWn3z0xvEOI0IV5ghKXuOnSg/ywdiPbvmpZIkCI/RkPQ05Sgi0s+Ku6bwSCsDGMZCP65gof7uyFAk5SQKdGWE1EjOe7n4n9dLVXjuZ5QnqSIczxaFKYMqhnlIcEAFwYpNNEFYUP1XiEdIx6R0lDUdgjN/8iJxT6wLy749rTeuyjSq4AAcgmPggDPQADegBVyAwQN4Ai/g1Xg0no03431WWjHKnn3wB8bHN74tn+E=</latexit><latexit sha1_base64="ohZEBg0dWMUYFc7lHg+LMX27FJw=">AAACFnicbVBNS8MwGE7n15xfVY9egkPwVFoR1IMwHILHCasbrGWkWbqFpWlJUmGU/Qsv/hUvHlS8ijf/jWlXUDcfCDw8z/uR9wkSRqWy7S+jsrS8srpWXa9tbG5t75i7e3cyTgUmLo5ZLLoBkoRRTlxFFSPdRBAUBYx0gnEz9zv3REga87aaJMSP0JDTkGKktNQ3realFwqEMy9BQlHEoMcQHzICrz1RkOmP1Z72zbpt2QXgInFKUgclWn3z0xvEOI0IV5ghKXuOnSg/ywdiPbvmpZIkCI/RkPQ05Sgi0s+Ku6bwSCsDGMZCP65gof7uyFAk5SQKdGWE1EjOe7n4n9dLVXjuZ5QnqSIczxaFKYMqhnlIcEAFwYpNNEFYUP1XiEdIx6R0lDUdgjN/8iJxT6wLy749rTeuyjSq4AAcgmPggDPQADegBVyAwQN4Ai/g1Xg0no03431WWjHKnn3wB8bHN74tn+E=</latexit>

E0 = �(b� a)N
<latexit sha1_base64="mdh5zarHvXnqi/E0kslDO2hc27g=">AAAB8XicbVBNS8NAEJ3Ur1q/qh69BItQDy2JCOpBKIrgSSoYW0hD2Ww37dLNbtjdCCX0Z3jxoOLVf+PNf+O2zUFbHww83pthZl6YMKq043xbhaXlldW14nppY3Nre6e8u/eoRCox8bBgQrZDpAijnHiaakbaiSQoDhlphcPrid96IlJRwR/0KCFBjPqcRhQjbST/putc1qphDR3fdcsVp+5MYS8SNycVyNHslr86PYHTmHCNGVLKd51EBxmSmmJGxqVOqkiC8BD1iW8oRzFRQTY9eWwfGaVnR0Ka4tqeqr8nMhQrNYpD0xkjPVDz3kT8z/NTHZ0HGeVJqgnHs0VRymwt7Mn/do9KgjUbGYKwpOZWGw+QRFiblEomBHf+5UXindQv6s79aaVxladRhAM4hCq4cAYNuIUmeIBBwDO8wpulrRfr3fqYtRasfGYf/sD6/AFaU4+I</latexit><latexit sha1_base64="mdh5zarHvXnqi/E0kslDO2hc27g=">AAAB8XicbVBNS8NAEJ3Ur1q/qh69BItQDy2JCOpBKIrgSSoYW0hD2Ww37dLNbtjdCCX0Z3jxoOLVf+PNf+O2zUFbHww83pthZl6YMKq043xbhaXlldW14nppY3Nre6e8u/eoRCox8bBgQrZDpAijnHiaakbaiSQoDhlphcPrid96IlJRwR/0KCFBjPqcRhQjbST/putc1qphDR3fdcsVp+5MYS8SNycVyNHslr86PYHTmHCNGVLKd51EBxmSmmJGxqVOqkiC8BD1iW8oRzFRQTY9eWwfGaVnR0Ka4tqeqr8nMhQrNYpD0xkjPVDz3kT8z/NTHZ0HGeVJqgnHs0VRymwt7Mn/do9KgjUbGYKwpOZWGw+QRFiblEomBHf+5UXindQv6s79aaVxladRhAM4hCq4cAYNuIUmeIBBwDO8wpulrRfr3fqYtRasfGYf/sD6/AFaU4+I</latexit><latexit sha1_base64="mdh5zarHvXnqi/E0kslDO2hc27g=">AAAB8XicbVBNS8NAEJ3Ur1q/qh69BItQDy2JCOpBKIrgSSoYW0hD2Ww37dLNbtjdCCX0Z3jxoOLVf+PNf+O2zUFbHww83pthZl6YMKq043xbhaXlldW14nppY3Nre6e8u/eoRCox8bBgQrZDpAijnHiaakbaiSQoDhlphcPrid96IlJRwR/0KCFBjPqcRhQjbST/putc1qphDR3fdcsVp+5MYS8SNycVyNHslr86PYHTmHCNGVLKd51EBxmSmmJGxqVOqkiC8BD1iW8oRzFRQTY9eWwfGaVnR0Ka4tqeqr8nMhQrNYpD0xkjPVDz3kT8z/NTHZ0HGeVJqgnHs0VRymwt7Mn/do9KgjUbGYKwpOZWGw+QRFiblEomBHf+5UXindQv6s79aaVxladRhAM4hCq4cAYNuIUmeIBBwDO8wpulrRfr3fqYtRasfGYf/sD6/AFaU4+I</latexit>

Z = e�(b�a)N +
�
1 + e��a

�N � e��aN
<latexit sha1_base64="BgEQyzZm/hxLOQaeAZOAkNXwluA="></latexit><latexit sha1_base64="BgEQyzZm/hxLOQaeAZOAkNXwluA="></latexit><latexit sha1_base64="BgEQyzZm/hxLOQaeAZOAkNXwluA="></latexit>



A toy model: local energy investment vs. global payoff

• Thermodynamical properties of this system:

• phase transition at: kBTc =
b� a

log

⇣
1 + e�

a
kBTc

⌘

<latexit sha1_base64="ojxUUnxWT9TdgXPzvz4/WQTlX9E=">AAACJXicbVDLSsNAFJ34rPVVdelmsAiKWBIR1EWh6MZlhVaFpobJ9KYdOnkwcyOUkK9x46+4caEiuPJXnLZZ+DowcDjnXO7c4ydSaLTtD2tmdm5+YbG0VF5eWV1br2xsXus4VRzaPJaxuvWZBikiaKNACbeJAhb6Em784cXYv7kHpUUctXCUQDdk/UgEgjM0klepD71z2vJ43Q0U45l/yPLMlXHflRDgnnMAd9nh1DJGkc1zV4n+APdzr1K1a/YE9C9xClIlBZpe5cXtxTwNIUIumdYdx06wmzGFgkvIy26qIWF8yPrQMTRiIehuNjkzp7tG6dEgVuZFSCfq94mMhVqPQt8kQ4YD/dsbi/95nRSD024moiRFiPh0UZBKijEdd0Z7QgFHOTKEcSXMXykfMFMKmmbLpgTn98l/Sfuodlazr46rjfOijRLZJjtkjzjkhDTIJWmSNuHkgTyRF/JqPVrP1pv1Po3OWMXMFvkB6/MLjdaldg==</latexit><latexit sha1_base64="ojxUUnxWT9TdgXPzvz4/WQTlX9E=">AAACJXicbVDLSsNAFJ34rPVVdelmsAiKWBIR1EWh6MZlhVaFpobJ9KYdOnkwcyOUkK9x46+4caEiuPJXnLZZ+DowcDjnXO7c4ydSaLTtD2tmdm5+YbG0VF5eWV1br2xsXus4VRzaPJaxuvWZBikiaKNACbeJAhb6Em784cXYv7kHpUUctXCUQDdk/UgEgjM0klepD71z2vJ43Q0U45l/yPLMlXHflRDgnnMAd9nh1DJGkc1zV4n+APdzr1K1a/YE9C9xClIlBZpe5cXtxTwNIUIumdYdx06wmzGFgkvIy26qIWF8yPrQMTRiIehuNjkzp7tG6dEgVuZFSCfq94mMhVqPQt8kQ4YD/dsbi/95nRSD024moiRFiPh0UZBKijEdd0Z7QgFHOTKEcSXMXykfMFMKmmbLpgTn98l/Sfuodlazr46rjfOijRLZJjtkjzjkhDTIJWmSNuHkgTyRF/JqPVrP1pv1Po3OWMXMFvkB6/MLjdaldg==</latexit><latexit sha1_base64="ojxUUnxWT9TdgXPzvz4/WQTlX9E=">AAACJXicbVDLSsNAFJ34rPVVdelmsAiKWBIR1EWh6MZlhVaFpobJ9KYdOnkwcyOUkK9x46+4caEiuPJXnLZZ+DowcDjnXO7c4ydSaLTtD2tmdm5+YbG0VF5eWV1br2xsXus4VRzaPJaxuvWZBikiaKNACbeJAhb6Em784cXYv7kHpUUctXCUQDdk/UgEgjM0klepD71z2vJ43Q0U45l/yPLMlXHflRDgnnMAd9nh1DJGkc1zV4n+APdzr1K1a/YE9C9xClIlBZpe5cXtxTwNIUIumdYdx06wmzGFgkvIy26qIWF8yPrQMTRiIehuNjkzp7tG6dEgVuZFSCfq94mMhVqPQt8kQ4YD/dsbi/95nRSD024moiRFiPh0UZBKijEdd0Z7QgFHOTKEcSXMXykfMFMKmmbLpgTn98l/Sfuodlazr46rjfOijRLZJjtkjzjkhDTIJWmSNuHkgTyRF/JqPVrP1pv1Po3OWMXMFvkB6/MLjdaldg==</latexit>

Tc
<latexit sha1_base64="jJsXKojC8rNJJVAmz4VbRJy1jZg=">AAAB6XicbVBNS8NAEJ34WetX1aOXxSJ4KokI6q3oxWPFxhbaUDbbSbt0swm7G6GE/gQvHlS8+o+8+W/ctjlo64OBx3szzMwLU8G1cd1vZ2V1bX1js7RV3t7Z3duvHBw+6iRTDH2WiES1Q6pRcIm+4UZgO1VI41BgKxzdTv3WEyrNE9k04xSDmA4kjzijxkoPzR7rVapuzZ2BLBOvIFUo0OhVvrr9hGUxSsME1brjuakJcqoMZwIn5W6mMaVsRAfYsVTSGHWQz06dkFOr9EmUKFvSkJn6eyKnsdbjOLSdMTVDvehNxf+8TmaiqyDnMs0MSjZfFGWCmIRM/yZ9rpAZMbaEMsXtrYQNqaLM2HTKNgRv8eVl4p/Xrmvu/UW1flOkUYJjOIEz8OAS6nAHDfCBwQCe4RXeHOG8OO/Ox7x1xSlmjuAPnM8fjgWNgQ==</latexit><latexit sha1_base64="jJsXKojC8rNJJVAmz4VbRJy1jZg=">AAAB6XicbVBNS8NAEJ34WetX1aOXxSJ4KokI6q3oxWPFxhbaUDbbSbt0swm7G6GE/gQvHlS8+o+8+W/ctjlo64OBx3szzMwLU8G1cd1vZ2V1bX1js7RV3t7Z3duvHBw+6iRTDH2WiES1Q6pRcIm+4UZgO1VI41BgKxzdTv3WEyrNE9k04xSDmA4kjzijxkoPzR7rVapuzZ2BLBOvIFUo0OhVvrr9hGUxSsME1brjuakJcqoMZwIn5W6mMaVsRAfYsVTSGHWQz06dkFOr9EmUKFvSkJn6eyKnsdbjOLSdMTVDvehNxf+8TmaiqyDnMs0MSjZfFGWCmIRM/yZ9rpAZMbaEMsXtrYQNqaLM2HTKNgRv8eVl4p/Xrmvu/UW1flOkUYJjOIEz8OAS6nAHDfCBwQCe4RXeHOG8OO/Ox7x1xSlmjuAPnM8fjgWNgQ==</latexit><latexit sha1_base64="jJsXKojC8rNJJVAmz4VbRJy1jZg=">AAAB6XicbVBNS8NAEJ34WetX1aOXxSJ4KokI6q3oxWPFxhbaUDbbSbt0swm7G6GE/gQvHlS8+o+8+W/ctjlo64OBx3szzMwLU8G1cd1vZ2V1bX1js7RV3t7Z3duvHBw+6iRTDH2WiES1Q6pRcIm+4UZgO1VI41BgKxzdTv3WEyrNE9k04xSDmA4kjzijxkoPzR7rVapuzZ2BLBOvIFUo0OhVvrr9hGUxSsME1brjuakJcqoMZwIn5W6mMaVsRAfYsVTSGHWQz06dkFOr9EmUKFvSkJn6eyKnsdbjOLSdMTVDvehNxf+8TmaiqyDnMs0MSjZfFGWCmIRM/yZ9rpAZMbaEMsXtrYQNqaLM2HTKNgRv8eVl4p/Xrmvu/UW1flOkUYJjOIEz8OAS6nAHDfCBwQCe4RXeHOG8OO/Ox7x1xSlmjuAPnM8fjgWNgQ==</latexit>

T
<latexit sha1_base64="ElcS4L7rcxytmAdtuSd5z/kyJ6M=">AAAB53icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx5baGyhDWWznbRrN5uwuxFK6S/w4kHFq3/Jm//GbZuDtj4YeLw3w8y8MBVcG9f9dgpr6xubW8Xt0s7u3v5B+fDoQSeZYuizRCSqHVKNgkv0DTcC26lCGocCW+Hobua3nlBpnsimGacYxHQgecQZNVZqNHvlilt15yCrxMtJBXLUe+Wvbj9hWYzSMEG17nhuaoIJVYYzgdNSN9OYUjaiA+xYKmmMOpjMD52SM6v0SZQoW9KQufp7YkJjrcdxaDtjaoZ62ZuJ/3mdzETXwYTLNDMo2WJRlAliEjL7mvS5QmbE2BLKFLe3EjakijJjsynZELzll1eJf1G9qbqNy0rtNk+jCCdwCufgwRXU4B7q4AMDhGd4hTfn0Xlx3p2PRWvByWeO4Q+czx8d4Yyr</latexit><latexit sha1_base64="ElcS4L7rcxytmAdtuSd5z/kyJ6M=">AAAB53icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx5baGyhDWWznbRrN5uwuxFK6S/w4kHFq3/Jm//GbZuDtj4YeLw3w8y8MBVcG9f9dgpr6xubW8Xt0s7u3v5B+fDoQSeZYuizRCSqHVKNgkv0DTcC26lCGocCW+Hobua3nlBpnsimGacYxHQgecQZNVZqNHvlilt15yCrxMtJBXLUe+Wvbj9hWYzSMEG17nhuaoIJVYYzgdNSN9OYUjaiA+xYKmmMOpjMD52SM6v0SZQoW9KQufp7YkJjrcdxaDtjaoZ62ZuJ/3mdzETXwYTLNDMo2WJRlAliEjL7mvS5QmbE2BLKFLe3EjakijJjsynZELzll1eJf1G9qbqNy0rtNk+jCCdwCufgwRXU4B7q4AMDhGd4hTfn0Xlx3p2PRWvByWeO4Q+czx8d4Yyr</latexit><latexit sha1_base64="ElcS4L7rcxytmAdtuSd5z/kyJ6M=">AAAB53icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx5baGyhDWWznbRrN5uwuxFK6S/w4kHFq3/Jm//GbZuDtj4YeLw3w8y8MBVcG9f9dgpr6xubW8Xt0s7u3v5B+fDoQSeZYuizRCSqHVKNgkv0DTcC26lCGocCW+Hobua3nlBpnsimGacYxHQgecQZNVZqNHvlilt15yCrxMtJBXLUe+Wvbj9hWYzSMEG17nhuaoIJVYYzgdNSN9OYUjaiA+xYKmmMOpjMD52SM6v0SZQoW9KQufp7YkJjrcdxaDtjaoZ62ZuJ/3mdzETXwYTLNDMo2WJRlAliEjL7mvS5QmbE2BLKFLe3EjakijJjsynZELzll1eJf1G9qbqNy0rtNk+jCCdwCufgwRXU4B7q4AMDhGd4hTfn0Xlx3p2PRWvByWeO4Q+czx8d4Yyr</latexit>

hEi/N
<latexit sha1_base64="UQty5t2cQNPgEhJUzZIfKFEk9zg=">AAAB/HicbZDLSsNAFIZPvNZ6i5edm8EiuKqJCOquKIIrqWBsoQllMp20QyeTMDMRaii+ihsXKm59EHe+jdM2C239YeDjP+dwzvxhypnSjvNtzc0vLC4tl1bKq2vrG5v21va9SjJJqEcSnshmiBXlTFBPM81pM5UUxyGnjbB/Oao3HqhULBF3epDSIMZdwSJGsDZW2971ORZdTtEV8uWEjm7adsWpOmOhWXALqEChetv+8jsJyWIqNOFYqZbrpDrIsdSMcDos+5miKSZ93KUtgwLHVAX5+PohOjBOB0WJNE9oNHZ/T+Q4VmoQh6Yzxrqnpmsj879aK9PRWZAzkWaaCjJZFGUc6QSNokAdJinRfGAAE8nMrYj0sMREm8DKJgR3+suz4B1Xz6vO7UmldlGkUYI92IdDcOEUanANdfCAwCM8wyu8WU/Wi/VufUxa56xiZgf+yPr8AVc4lAw=</latexit><latexit sha1_base64="UQty5t2cQNPgEhJUzZIfKFEk9zg=">AAAB/HicbZDLSsNAFIZPvNZ6i5edm8EiuKqJCOquKIIrqWBsoQllMp20QyeTMDMRaii+ihsXKm59EHe+jdM2C239YeDjP+dwzvxhypnSjvNtzc0vLC4tl1bKq2vrG5v21va9SjJJqEcSnshmiBXlTFBPM81pM5UUxyGnjbB/Oao3HqhULBF3epDSIMZdwSJGsDZW2971ORZdTtEV8uWEjm7adsWpOmOhWXALqEChetv+8jsJyWIqNOFYqZbrpDrIsdSMcDos+5miKSZ93KUtgwLHVAX5+PohOjBOB0WJNE9oNHZ/T+Q4VmoQh6Yzxrqnpmsj879aK9PRWZAzkWaaCjJZFGUc6QSNokAdJinRfGAAE8nMrYj0sMREm8DKJgR3+suz4B1Xz6vO7UmldlGkUYI92IdDcOEUanANdfCAwCM8wyu8WU/Wi/VufUxa56xiZgf+yPr8AVc4lAw=</latexit><latexit sha1_base64="UQty5t2cQNPgEhJUzZIfKFEk9zg=">AAAB/HicbZDLSsNAFIZPvNZ6i5edm8EiuKqJCOquKIIrqWBsoQllMp20QyeTMDMRaii+ihsXKm59EHe+jdM2C239YeDjP+dwzvxhypnSjvNtzc0vLC4tl1bKq2vrG5v21va9SjJJqEcSnshmiBXlTFBPM81pM5UUxyGnjbB/Oao3HqhULBF3epDSIMZdwSJGsDZW2971ORZdTtEV8uWEjm7adsWpOmOhWXALqEChetv+8jsJyWIqNOFYqZbrpDrIsdSMcDos+5miKSZ93KUtgwLHVAX5+PohOjBOB0WJNE9oNHZ/T+Q4VmoQh6Yzxrqnpmsj879aK9PRWZAzkWaaCjJZFGUc6QSNokAdJinRfGAAE8nMrYj0sMREm8DKJgR3+suz4B1Xz6vO7UmldlGkUYI92IdDcOEUanANdfCAwCM8wyu8WU/Wi/VufUxa56xiZgf+yPr8AVc4lAw=</latexit>

0
<latexit sha1_base64="DfemnTLialK+ve98TKLnkz30pz8=">AAAB53icbVBNS8NAEJ34WetX1aOXxSJ4KokI6q3oxWMLxhbaUDbbSbt2swm7G6GE/gIvHlS8+pe8+W/ctjlo64OBx3szzMwLU8G1cd1vZ2V1bX1js7RV3t7Z3duvHBw+6CRTDH2WiES1Q6pRcIm+4UZgO1VI41BgKxzdTv3WEyrNE3lvxikGMR1IHnFGjZWabq9SdWvuDGSZeAWpQoFGr/LV7Scsi1EaJqjWHc9NTZBTZTgTOCl3M40pZSM6wI6lksaog3x26IScWqVPokTZkobM1N8TOY21Hseh7YypGepFbyr+53UyE10FOZdpZlCy+aIoE8QkZPo16XOFzIixJZQpbm8lbEgVZcZmU7YheIsvLxP/vHZdc5sX1fpNkUYJjuEEzsCDS6jDHTTABwYIz/AKb86j8+K8Ox/z1hWnmDmCP3A+fwDnZoyH</latexit><latexit sha1_base64="DfemnTLialK+ve98TKLnkz30pz8=">AAAB53icbVBNS8NAEJ34WetX1aOXxSJ4KokI6q3oxWMLxhbaUDbbSbt2swm7G6GE/gIvHlS8+pe8+W/ctjlo64OBx3szzMwLU8G1cd1vZ2V1bX1js7RV3t7Z3duvHBw+6CRTDH2WiES1Q6pRcIm+4UZgO1VI41BgKxzdTv3WEyrNE3lvxikGMR1IHnFGjZWabq9SdWvuDGSZeAWpQoFGr/LV7Scsi1EaJqjWHc9NTZBTZTgTOCl3M40pZSM6wI6lksaog3x26IScWqVPokTZkobM1N8TOY21Hseh7YypGepFbyr+53UyE10FOZdpZlCy+aIoE8QkZPo16XOFzIixJZQpbm8lbEgVZcZmU7YheIsvLxP/vHZdc5sX1fpNkUYJjuEEzsCDS6jDHTTABwYIz/AKb86j8+K8Ox/z1hWnmDmCP3A+fwDnZoyH</latexit><latexit sha1_base64="DfemnTLialK+ve98TKLnkz30pz8=">AAAB53icbVBNS8NAEJ34WetX1aOXxSJ4KokI6q3oxWMLxhbaUDbbSbt2swm7G6GE/gIvHlS8+pe8+W/ctjlo64OBx3szzMwLU8G1cd1vZ2V1bX1js7RV3t7Z3duvHBw+6CRTDH2WiES1Q6pRcIm+4UZgO1VI41BgKxzdTv3WEyrNE3lvxikGMR1IHnFGjZWabq9SdWvuDGSZeAWpQoFGr/LV7Scsi1EaJqjWHc9NTZBTZTgTOCl3M40pZSM6wI6lksaog3x26IScWqVPokTZkobM1N8TOY21Hseh7YypGepFbyr+53UyE10FOZdpZlCy+aIoE8QkZPo16XOFzIixJZQpbm8lbEgVZcZmU7YheIsvLxP/vHZdc5sX1fpNkUYJjuEEzsCDS6jDHTTABwYIz/AKb86j8+K8Ox/z1hWnmDmCP3A+fwDnZoyH</latexit>

�(b� a)
<latexit sha1_base64="QalVSU+7R4DRA4bwMo+Wfzqf3Gg=">AAAB7HicbVBNSwMxEJ2tX7V+VT16CRahHlp2RVBvRS8eK7htoV1KNs220WyyJFmhLP0PXjyoePUHefPfmLZ70NYHA4/3ZpiZFyacaeO6305hZXVtfaO4Wdra3tndK+8ftLRMFaE+kVyqTog15UxQ3zDDaSdRFMchp+3w8Wbqt5+o0kyKezNOaBDjoWARI9hYqVWrhjV82i9X3Lo7A1omXk4qkKPZL3/1BpKkMRWGcKx113MTE2RYGUY4nZR6qaYJJo94SLuWChxTHWSzayfoxCoDFEllSxg0U39PZDjWehyHtjPGZqQXvan4n9dNTXQZZEwkqaGCzBdFKUdGounraMAUJYaPLcFEMXsrIiOsMDE2oJINwVt8eZn4Z/Wrunt3Xmlc52kU4QiOoQoeXEADbqEJPhB4gGd4hTdHOi/Ou/Mxby04+cwh/IHz+QOEMo33</latexit><latexit sha1_base64="QalVSU+7R4DRA4bwMo+Wfzqf3Gg=">AAAB7HicbVBNSwMxEJ2tX7V+VT16CRahHlp2RVBvRS8eK7htoV1KNs220WyyJFmhLP0PXjyoePUHefPfmLZ70NYHA4/3ZpiZFyacaeO6305hZXVtfaO4Wdra3tndK+8ftLRMFaE+kVyqTog15UxQ3zDDaSdRFMchp+3w8Wbqt5+o0kyKezNOaBDjoWARI9hYqVWrhjV82i9X3Lo7A1omXk4qkKPZL3/1BpKkMRWGcKx113MTE2RYGUY4nZR6qaYJJo94SLuWChxTHWSzayfoxCoDFEllSxg0U39PZDjWehyHtjPGZqQXvan4n9dNTXQZZEwkqaGCzBdFKUdGounraMAUJYaPLcFEMXsrIiOsMDE2oJINwVt8eZn4Z/Wrunt3Xmlc52kU4QiOoQoeXEADbqEJPhB4gGd4hTdHOi/Ou/Mxby04+cwh/IHz+QOEMo33</latexit><latexit sha1_base64="QalVSU+7R4DRA4bwMo+Wfzqf3Gg=">AAAB7HicbVBNSwMxEJ2tX7V+VT16CRahHlp2RVBvRS8eK7htoV1KNs220WyyJFmhLP0PXjyoePUHefPfmLZ70NYHA4/3ZpiZFyacaeO6305hZXVtfaO4Wdra3tndK+8ftLRMFaE+kVyqTog15UxQ3zDDaSdRFMchp+3w8Wbqt5+o0kyKezNOaBDjoWARI9hYqVWrhjV82i9X3Lo7A1omXk4qkKPZL3/1BpKkMRWGcKx113MTE2RYGUY4nZR6qaYJJo94SLuWChxTHWSzayfoxCoDFEllSxg0U39PZDjWehyHtjPGZqQXvan4n9dNTXQZZEwkqaGCzBdFKUdGounraMAUJYaPLcFEMXsrIiOsMDE2oJINwVt8eZn4Z/Wrunt3Xmlc52kU4QiOoQoeXEADbqEJPhB4gGd4hTdHOi/Ou/Mxby04+cwh/IHz+QOEMo33</latexit>

a/2
<latexit sha1_base64="IZC4gATXMm0ZT14fp3mm8Ycw8xo=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU02LoN6KXjxWNLbQhrLZTtqlm03Y3Qgl9Cd48aDi1X/kzX/jts1BWx8MPN6bYWZekAiujet+O4WV1bX1jeJmaWt7Z3evvH/wqONUMfRYLGLVDqhGwSV6hhuB7UQhjQKBrWB0M/VbT6g0j+WDGSfoR3QgecgZNVa6p2f1XrniVt0ZyDKp5aQCOZq98le3H7M0QmmYoFp3am5i/Iwqw5nASambakwoG9EBdiyVNELtZ7NTJ+TEKn0SxsqWNGSm/p7IaKT1OApsZ0TNUC96U/E/r5Oa8NLPuExSg5LNF4WpICYm079JnytkRowtoUxxeythQ6ooMzadkg2htvjyMvHq1auqe3deaVznaRThCI7hFGpwAQ24hSZ4wGAAz/AKb45wXpx352PeWnDymUP4A+fzBw7zjS0=</latexit><latexit sha1_base64="IZC4gATXMm0ZT14fp3mm8Ycw8xo=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU02LoN6KXjxWNLbQhrLZTtqlm03Y3Qgl9Cd48aDi1X/kzX/jts1BWx8MPN6bYWZekAiujet+O4WV1bX1jeJmaWt7Z3evvH/wqONUMfRYLGLVDqhGwSV6hhuB7UQhjQKBrWB0M/VbT6g0j+WDGSfoR3QgecgZNVa6p2f1XrniVt0ZyDKp5aQCOZq98le3H7M0QmmYoFp3am5i/Iwqw5nASambakwoG9EBdiyVNELtZ7NTJ+TEKn0SxsqWNGSm/p7IaKT1OApsZ0TNUC96U/E/r5Oa8NLPuExSg5LNF4WpICYm079JnytkRowtoUxxeythQ6ooMzadkg2htvjyMvHq1auqe3deaVznaRThCI7hFGpwAQ24hSZ4wGAAz/AKb45wXpx352PeWnDymUP4A+fzBw7zjS0=</latexit><latexit sha1_base64="IZC4gATXMm0ZT14fp3mm8Ycw8xo=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU02LoN6KXjxWNLbQhrLZTtqlm03Y3Qgl9Cd48aDi1X/kzX/jts1BWx8MPN6bYWZekAiujet+O4WV1bX1jeJmaWt7Z3evvH/wqONUMfRYLGLVDqhGwSV6hhuB7UQhjQKBrWB0M/VbT6g0j+WDGSfoR3QgecgZNVa6p2f1XrniVt0ZyDKp5aQCOZq98le3H7M0QmmYoFp3am5i/Iwqw5nASambakwoG9EBdiyVNELtZ7NTJ+TEKn0SxsqWNGSm/p7IaKT1OApsZ0TNUC96U/E/r5Oa8NLPuExSg5LNF4WpICYm079JnytkRowtoUxxeythQ6ooMzadkg2htvjyMvHq1auqe3deaVznaRThCI7hFGpwAQ24hSZ4wGAAz/AKb45wXpx352PeWnDymUP4A+fzBw7zjS0=</latexit>

ae��cb
<latexit sha1_base64="wf+u3+lgpG7ks76+OaRWYNRcNi8=">AAAB+HicbVBNS8NAEJ3Ur1q/oh69LBbBiyUVQb0VvXisYGyhjWGznbRLNx/sbgol9J948aDi1Z/izX/jts1BWx8MPN6bYWZekAqutON8W6WV1bX1jfJmZWt7Z3fP3j94VEkmGbosEYlsB1Sh4DG6mmuB7VQijQKBrWB4O/VbI5SKJ/GDHqfoRbQf85Azqo3k2zYl+JSfdQPU1GckmPh21ak5M5BlUi9IFQo0ffur20tYFmGsmaBKdepOqr2cSs2ZwEmlmylMKRvSPnYMjWmEystnl0/IiVF6JEykqViTmfp7IqeRUuMoMJ0R1QO16E3F/7xOpsMrL+dxmmmM2XxRmAmiEzKNgfS4RKbF2BDKJDe3EjagkjJtwqqYEOqLLy8T97x2XXPuL6qNmyKNMhzBMZxCHS6hAXfQBBcYjOAZXuHNyq0X6936mLeWrGLmEP7A+vwB8rSSww==</latexit><latexit sha1_base64="wf+u3+lgpG7ks76+OaRWYNRcNi8=">AAAB+HicbVBNS8NAEJ3Ur1q/oh69LBbBiyUVQb0VvXisYGyhjWGznbRLNx/sbgol9J948aDi1Z/izX/jts1BWx8MPN6bYWZekAqutON8W6WV1bX1jfJmZWt7Z3fP3j94VEkmGbosEYlsB1Sh4DG6mmuB7VQijQKBrWB4O/VbI5SKJ/GDHqfoRbQf85Azqo3k2zYl+JSfdQPU1GckmPh21ak5M5BlUi9IFQo0ffur20tYFmGsmaBKdepOqr2cSs2ZwEmlmylMKRvSPnYMjWmEystnl0/IiVF6JEykqViTmfp7IqeRUuMoMJ0R1QO16E3F/7xOpsMrL+dxmmmM2XxRmAmiEzKNgfS4RKbF2BDKJDe3EjagkjJtwqqYEOqLLy8T97x2XXPuL6qNmyKNMhzBMZxCHS6hAXfQBBcYjOAZXuHNyq0X6936mLeWrGLmEP7A+vwB8rSSww==</latexit><latexit sha1_base64="wf+u3+lgpG7ks76+OaRWYNRcNi8=">AAAB+HicbVBNS8NAEJ3Ur1q/oh69LBbBiyUVQb0VvXisYGyhjWGznbRLNx/sbgol9J948aDi1Z/izX/jts1BWx8MPN6bYWZekAqutON8W6WV1bX1jfJmZWt7Z3fP3j94VEkmGbosEYlsB1Sh4DG6mmuB7VQijQKBrWB4O/VbI5SKJ/GDHqfoRbQf85Azqo3k2zYl+JSfdQPU1GckmPh21ak5M5BlUi9IFQo0ffur20tYFmGsmaBKdepOqr2cSs2ZwEmlmylMKRvSPnYMjWmEystnl0/IiVF6JEykqViTmfp7IqeRUuMoMJ0R1QO16E3F/7xOpsMrL+dxmmmM2XxRmAmiEzKNgfS4RKbF2BDKJDe3EjagkjJtwqqYEOqLLy8T97x2XXPuL6qNmyKNMhzBMZxCHS6hAXfQBBcYjOAZXuHNyq0X6936mLeWrGLmEP7A+vwB8rSSww==</latexit>

Tc
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A toy model: local energy investment vs. global payoff

• Thermodynamical properties of this system:

• This is a simple model that reproduces the main idea of 
Casimir effect in superconductors.
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<latexit sha1_base64="DfemnTLialK+ve98TKLnkz30pz8=">AAAB53icbVBNS8NAEJ34WetX1aOXxSJ4KokI6q3oxWMLxhbaUDbbSbt2swm7G6GE/gIvHlS8+pe8+W/ctjlo64OBx3szzMwLU8G1cd1vZ2V1bX1js7RV3t7Z3duvHBw+6CRTDH2WiES1Q6pRcIm+4UZgO1VI41BgKxzdTv3WEyrNE3lvxikGMR1IHnFGjZWabq9SdWvuDGSZeAWpQoFGr/LV7Scsi1EaJqjWHc9NTZBTZTgTOCl3M40pZSM6wI6lksaog3x26IScWqVPokTZkobM1N8TOY21Hseh7YypGepFbyr+53UyE10FOZdpZlCy+aIoE8QkZPo16XOFzIixJZQpbm8lbEgVZcZmU7YheIsvLxP/vHZdc5sX1fpNkUYJjuEEzsCDS6jDHTTABwYIz/AKb86j8+K8Ox/z1hWnmDmCP3A+fwDnZoyH</latexit><latexit sha1_base64="DfemnTLialK+ve98TKLnkz30pz8=">AAAB53icbVBNS8NAEJ34WetX1aOXxSJ4KokI6q3oxWMLxhbaUDbbSbt2swm7G6GE/gIvHlS8+pe8+W/ctjlo64OBx3szzMwLU8G1cd1vZ2V1bX1js7RV3t7Z3duvHBw+6CRTDH2WiES1Q6pRcIm+4UZgO1VI41BgKxzdTv3WEyrNE3lvxikGMR1IHnFGjZWabq9SdWvuDGSZeAWpQoFGr/LV7Scsi1EaJqjWHc9NTZBTZTgTOCl3M40pZSM6wI6lksaog3x26IScWqVPokTZkobM1N8TOY21Hseh7YypGepFbyr+53UyE10FOZdpZlCy+aIoE8QkZPo16XOFzIixJZQpbm8lbEgVZcZmU7YheIsvLxP/vHZdc5sX1fpNkUYJjuEEzsCDS6jDHTTABwYIz/AKb86j8+K8Ox/z1hWnmDmCP3A+fwDnZoyH</latexit><latexit sha1_base64="DfemnTLialK+ve98TKLnkz30pz8=">AAAB53icbVBNS8NAEJ34WetX1aOXxSJ4KokI6q3oxWMLxhbaUDbbSbt2swm7G6GE/gIvHlS8+pe8+W/ctjlo64OBx3szzMwLU8G1cd1vZ2V1bX1js7RV3t7Z3duvHBw+6CRTDH2WiES1Q6pRcIm+4UZgO1VI41BgKxzdTv3WEyrNE3lvxikGMR1IHnFGjZWabq9SdWvuDGSZeAWpQoFGr/LV7Scsi1EaJqjWHc9NTZBTZTgTOCl3M40pZSM6wI6lksaog3x26IScWqVPokTZkobM1N8TOY21Hseh7YypGepFbyr+53UyE10FOZdpZlCy+aIoE8QkZPo16XOFzIixJZQpbm8lbEgVZcZmU7YheIsvLxP/vHZdc5sX1fpNkUYJjuEEzsCDS6jDHTTABwYIz/AKb86j8+K8Ox/z1hWnmDmCP3A+fwDnZoyH</latexit>

�(b� a)
<latexit sha1_base64="QalVSU+7R4DRA4bwMo+Wfzqf3Gg=">AAAB7HicbVBNSwMxEJ2tX7V+VT16CRahHlp2RVBvRS8eK7htoV1KNs220WyyJFmhLP0PXjyoePUHefPfmLZ70NYHA4/3ZpiZFyacaeO6305hZXVtfaO4Wdra3tndK+8ftLRMFaE+kVyqTog15UxQ3zDDaSdRFMchp+3w8Wbqt5+o0kyKezNOaBDjoWARI9hYqVWrhjV82i9X3Lo7A1omXk4qkKPZL3/1BpKkMRWGcKx113MTE2RYGUY4nZR6qaYJJo94SLuWChxTHWSzayfoxCoDFEllSxg0U39PZDjWehyHtjPGZqQXvan4n9dNTXQZZEwkqaGCzBdFKUdGounraMAUJYaPLcFEMXsrIiOsMDE2oJINwVt8eZn4Z/Wrunt3Xmlc52kU4QiOoQoeXEADbqEJPhB4gGd4hTdHOi/Ou/Mxby04+cwh/IHz+QOEMo33</latexit><latexit sha1_base64="QalVSU+7R4DRA4bwMo+Wfzqf3Gg=">AAAB7HicbVBNSwMxEJ2tX7V+VT16CRahHlp2RVBvRS8eK7htoV1KNs220WyyJFmhLP0PXjyoePUHefPfmLZ70NYHA4/3ZpiZFyacaeO6305hZXVtfaO4Wdra3tndK+8ftLRMFaE+kVyqTog15UxQ3zDDaSdRFMchp+3w8Wbqt5+o0kyKezNOaBDjoWARI9hYqVWrhjV82i9X3Lo7A1omXk4qkKPZL3/1BpKkMRWGcKx113MTE2RYGUY4nZR6qaYJJo94SLuWChxTHWSzayfoxCoDFEllSxg0U39PZDjWehyHtjPGZqQXvan4n9dNTXQZZEwkqaGCzBdFKUdGounraMAUJYaPLcFEMXsrIiOsMDE2oJINwVt8eZn4Z/Wrunt3Xmlc52kU4QiOoQoeXEADbqEJPhB4gGd4hTdHOi/Ou/Mxby04+cwh/IHz+QOEMo33</latexit><latexit sha1_base64="QalVSU+7R4DRA4bwMo+Wfzqf3Gg=">AAAB7HicbVBNSwMxEJ2tX7V+VT16CRahHlp2RVBvRS8eK7htoV1KNs220WyyJFmhLP0PXjyoePUHefPfmLZ70NYHA4/3ZpiZFyacaeO6305hZXVtfaO4Wdra3tndK+8ftLRMFaE+kVyqTog15UxQ3zDDaSdRFMchp+3w8Wbqt5+o0kyKezNOaBDjoWARI9hYqVWrhjV82i9X3Lo7A1omXk4qkKPZL3/1BpKkMRWGcKx113MTE2RYGUY4nZR6qaYJJo94SLuWChxTHWSzayfoxCoDFEllSxg0U39PZDjWehyHtjPGZqQXvan4n9dNTXQZZEwkqaGCzBdFKUdGounraMAUJYaPLcFEMXsrIiOsMDE2oJINwVt8eZn4Z/Wrunt3Xmlc52kU4QiOoQoeXEADbqEJPhB4gGd4hTdHOi/Ou/Mxby04+cwh/IHz+QOEMo33</latexit>

a/2
<latexit sha1_base64="IZC4gATXMm0ZT14fp3mm8Ycw8xo=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU02LoN6KXjxWNLbQhrLZTtqlm03Y3Qgl9Cd48aDi1X/kzX/jts1BWx8MPN6bYWZekAiujet+O4WV1bX1jeJmaWt7Z3evvH/wqONUMfRYLGLVDqhGwSV6hhuB7UQhjQKBrWB0M/VbT6g0j+WDGSfoR3QgecgZNVa6p2f1XrniVt0ZyDKp5aQCOZq98le3H7M0QmmYoFp3am5i/Iwqw5nASambakwoG9EBdiyVNELtZ7NTJ+TEKn0SxsqWNGSm/p7IaKT1OApsZ0TNUC96U/E/r5Oa8NLPuExSg5LNF4WpICYm079JnytkRowtoUxxeythQ6ooMzadkg2htvjyMvHq1auqe3deaVznaRThCI7hFGpwAQ24hSZ4wGAAz/AKb45wXpx352PeWnDymUP4A+fzBw7zjS0=</latexit><latexit sha1_base64="IZC4gATXMm0ZT14fp3mm8Ycw8xo=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU02LoN6KXjxWNLbQhrLZTtqlm03Y3Qgl9Cd48aDi1X/kzX/jts1BWx8MPN6bYWZekAiujet+O4WV1bX1jeJmaWt7Z3evvH/wqONUMfRYLGLVDqhGwSV6hhuB7UQhjQKBrWB0M/VbT6g0j+WDGSfoR3QgecgZNVa6p2f1XrniVt0ZyDKp5aQCOZq98le3H7M0QmmYoFp3am5i/Iwqw5nASambakwoG9EBdiyVNELtZ7NTJ+TEKn0SxsqWNGSm/p7IaKT1OApsZ0TNUC96U/E/r5Oa8NLPuExSg5LNF4WpICYm079JnytkRowtoUxxeythQ6ooMzadkg2htvjyMvHq1auqe3deaVznaRThCI7hFGpwAQ24hSZ4wGAAz/AKb45wXpx352PeWnDymUP4A+fzBw7zjS0=</latexit><latexit sha1_base64="IZC4gATXMm0ZT14fp3mm8Ycw8xo=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU02LoN6KXjxWNLbQhrLZTtqlm03Y3Qgl9Cd48aDi1X/kzX/jts1BWx8MPN6bYWZekAiujet+O4WV1bX1jeJmaWt7Z3evvH/wqONUMfRYLGLVDqhGwSV6hhuB7UQhjQKBrWB0M/VbT6g0j+WDGSfoR3QgecgZNVa6p2f1XrniVt0ZyDKp5aQCOZq98le3H7M0QmmYoFp3am5i/Iwqw5nASambakwoG9EBdiyVNELtZ7NTJ+TEKn0SxsqWNGSm/p7IaKT1OApsZ0TNUC96U/E/r5Oa8NLPuExSg5LNF4WpICYm079JnytkRowtoUxxeythQ6ooMzadkg2htvjyMvHq1auqe3deaVznaRThCI7hFGpwAQ24hSZ4wGAAz/AKb45wXpx352PeWnDymUP4A+fzBw7zjS0=</latexit>

ae��cb
<latexit sha1_base64="wf+u3+lgpG7ks76+OaRWYNRcNi8=">AAAB+HicbVBNS8NAEJ3Ur1q/oh69LBbBiyUVQb0VvXisYGyhjWGznbRLNx/sbgol9J948aDi1Z/izX/jts1BWx8MPN6bYWZekAqutON8W6WV1bX1jfJmZWt7Z3fP3j94VEkmGbosEYlsB1Sh4DG6mmuB7VQijQKBrWB4O/VbI5SKJ/GDHqfoRbQf85Azqo3k2zYl+JSfdQPU1GckmPh21ak5M5BlUi9IFQo0ffur20tYFmGsmaBKdepOqr2cSs2ZwEmlmylMKRvSPnYMjWmEystnl0/IiVF6JEykqViTmfp7IqeRUuMoMJ0R1QO16E3F/7xOpsMrL+dxmmmM2XxRmAmiEzKNgfS4RKbF2BDKJDe3EjagkjJtwqqYEOqLLy8T97x2XXPuL6qNmyKNMhzBMZxCHS6hAXfQBBcYjOAZXuHNyq0X6936mLeWrGLmEP7A+vwB8rSSww==</latexit><latexit sha1_base64="wf+u3+lgpG7ks76+OaRWYNRcNi8=">AAAB+HicbVBNS8NAEJ3Ur1q/oh69LBbBiyUVQb0VvXisYGyhjWGznbRLNx/sbgol9J948aDi1Z/izX/jts1BWx8MPN6bYWZekAqutON8W6WV1bX1jfJmZWt7Z3fP3j94VEkmGbosEYlsB1Sh4DG6mmuB7VQijQKBrWB4O/VbI5SKJ/GDHqfoRbQf85Azqo3k2zYl+JSfdQPU1GckmPh21ak5M5BlUi9IFQo0ffur20tYFmGsmaBKdepOqr2cSs2ZwEmlmylMKRvSPnYMjWmEystnl0/IiVF6JEykqViTmfp7IqeRUuMoMJ0R1QO16E3F/7xOpsMrL+dxmmmM2XxRmAmiEzKNgfS4RKbF2BDKJDe3EjagkjJtwqqYEOqLLy8T97x2XXPuL6qNmyKNMhzBMZxCHS6hAXfQBBcYjOAZXuHNyq0X6936mLeWrGLmEP7A+vwB8rSSww==</latexit><latexit sha1_base64="wf+u3+lgpG7ks76+OaRWYNRcNi8=">AAAB+HicbVBNS8NAEJ3Ur1q/oh69LBbBiyUVQb0VvXisYGyhjWGznbRLNx/sbgol9J948aDi1Z/izX/jts1BWx8MPN6bYWZekAqutON8W6WV1bX1jfJmZWt7Z3fP3j94VEkmGbosEYlsB1Sh4DG6mmuB7VQijQKBrWB4O/VbI5SKJ/GDHqfoRbQf85Azqo3k2zYl+JSfdQPU1GckmPh21ak5M5BlUi9IFQo0ffur20tYFmGsmaBKdepOqr2cSs2ZwEmlmylMKRvSPnYMjWmEystnl0/IiVF6JEykqViTmfp7IqeRUuMoMJ0R1QO16E3F/7xOpsMrL+dxmmmM2XxRmAmiEzKNgfS4RKbF2BDKJDe3EjagkjJtwqqYEOqLLy8T97x2XXPuL6qNmyKNMhzBMZxCHS6hAXfQBBcYjOAZXuHNyq0X6936mLeWrGLmEP7A+vwB8rSSww==</latexit>

Tc
<latexit sha1_base64="jJsXKojC8rNJJVAmz4VbRJy1jZg=">AAAB6XicbVBNS8NAEJ34WetX1aOXxSJ4KokI6q3oxWPFxhbaUDbbSbt0swm7G6GE/gQvHlS8+o+8+W/ctjlo64OBx3szzMwLU8G1cd1vZ2V1bX1js7RV3t7Z3duvHBw+6iRTDH2WiES1Q6pRcIm+4UZgO1VI41BgKxzdTv3WEyrNE9k04xSDmA4kjzijxkoPzR7rVapuzZ2BLBOvIFUo0OhVvrr9hGUxSsME1brjuakJcqoMZwIn5W6mMaVsRAfYsVTSGHWQz06dkFOr9EmUKFvSkJn6eyKnsdbjOLSdMTVDvehNxf+8TmaiqyDnMs0MSjZfFGWCmIRM/yZ9rpAZMbaEMsXtrYQNqaLM2HTKNgRv8eVl4p/Xrmvu/UW1flOkUYJjOIEz8OAS6nAHDfCBwQCe4RXeHOG8OO/Ox7x1xSlmjuAPnM8fjgWNgQ==</latexit><latexit sha1_base64="jJsXKojC8rNJJVAmz4VbRJy1jZg=">AAAB6XicbVBNS8NAEJ34WetX1aOXxSJ4KokI6q3oxWPFxhbaUDbbSbt0swm7G6GE/gQvHlS8+o+8+W/ctjlo64OBx3szzMwLU8G1cd1vZ2V1bX1js7RV3t7Z3duvHBw+6iRTDH2WiES1Q6pRcIm+4UZgO1VI41BgKxzdTv3WEyrNE9k04xSDmA4kjzijxkoPzR7rVapuzZ2BLBOvIFUo0OhVvrr9hGUxSsME1brjuakJcqoMZwIn5W6mMaVsRAfYsVTSGHWQz06dkFOr9EmUKFvSkJn6eyKnsdbjOLSdMTVDvehNxf+8TmaiqyDnMs0MSjZfFGWCmIRM/yZ9rpAZMbaEMsXtrYQNqaLM2HTKNgRv8eVl4p/Xrmvu/UW1flOkUYJjOIEz8OAS6nAHDfCBwQCe4RXeHOG8OO/Ox7x1xSlmjuAPnM8fjgWNgQ==</latexit><latexit sha1_base64="jJsXKojC8rNJJVAmz4VbRJy1jZg=">AAAB6XicbVBNS8NAEJ34WetX1aOXxSJ4KokI6q3oxWPFxhbaUDbbSbt0swm7G6GE/gQvHlS8+o+8+W/ctjlo64OBx3szzMwLU8G1cd1vZ2V1bX1js7RV3t7Z3duvHBw+6iRTDH2WiES1Q6pRcIm+4UZgO1VI41BgKxzdTv3WEyrNE9k04xSDmA4kjzijxkoPzR7rVapuzZ2BLBOvIFUo0OhVvrr9hGUxSsME1brjuakJcqoMZwIn5W6mMaVsRAfYsVTSGHWQz06dkFOr9EmUKFvSkJn6eyKnsdbjOLSdMTVDvehNxf+8TmaiqyDnMs0MSjZfFGWCmIRM/yZ9rpAZMbaEMsXtrYQNqaLM2HTKNgRv8eVl4p/Xrmvu/UW1flOkUYJjOIEz8OAS6nAHDfCBwQCe4RXeHOG8OO/Ox7x1xSlmjuAPnM8fjgWNgQ==</latexit>

T
<latexit sha1_base64="ElcS4L7rcxytmAdtuSd5z/kyJ6M=">AAAB53icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx5baGyhDWWznbRrN5uwuxFK6S/w4kHFq3/Jm//GbZuDtj4YeLw3w8y8MBVcG9f9dgpr6xubW8Xt0s7u3v5B+fDoQSeZYuizRCSqHVKNgkv0DTcC26lCGocCW+Hobua3nlBpnsimGacYxHQgecQZNVZqNHvlilt15yCrxMtJBXLUe+Wvbj9hWYzSMEG17nhuaoIJVYYzgdNSN9OYUjaiA+xYKmmMOpjMD52SM6v0SZQoW9KQufp7YkJjrcdxaDtjaoZ62ZuJ/3mdzETXwYTLNDMo2WJRlAliEjL7mvS5QmbE2BLKFLe3EjakijJjsynZELzll1eJf1G9qbqNy0rtNk+jCCdwCufgwRXU4B7q4AMDhGd4hTfn0Xlx3p2PRWvByWeO4Q+czx8d4Yyr</latexit><latexit sha1_base64="ElcS4L7rcxytmAdtuSd5z/kyJ6M=">AAAB53icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx5baGyhDWWznbRrN5uwuxFK6S/w4kHFq3/Jm//GbZuDtj4YeLw3w8y8MBVcG9f9dgpr6xubW8Xt0s7u3v5B+fDoQSeZYuizRCSqHVKNgkv0DTcC26lCGocCW+Hobua3nlBpnsimGacYxHQgecQZNVZqNHvlilt15yCrxMtJBXLUe+Wvbj9hWYzSMEG17nhuaoIJVYYzgdNSN9OYUjaiA+xYKmmMOpjMD52SM6v0SZQoW9KQufp7YkJjrcdxaDtjaoZ62ZuJ/3mdzETXwYTLNDMo2WJRlAliEjL7mvS5QmbE2BLKFLe3EjakijJjsynZELzll1eJf1G9qbqNy0rtNk+jCCdwCufgwRXU4B7q4AMDhGd4hTfn0Xlx3p2PRWvByWeO4Q+czx8d4Yyr</latexit><latexit sha1_base64="ElcS4L7rcxytmAdtuSd5z/kyJ6M=">AAAB53icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx5baGyhDWWznbRrN5uwuxFK6S/w4kHFq3/Jm//GbZuDtj4YeLw3w8y8MBVcG9f9dgpr6xubW8Xt0s7u3v5B+fDoQSeZYuizRCSqHVKNgkv0DTcC26lCGocCW+Hobua3nlBpnsimGacYxHQgecQZNVZqNHvlilt15yCrxMtJBXLUe+Wvbj9hWYzSMEG17nhuaoIJVYYzgdNSN9OYUjaiA+xYKmmMOpjMD52SM6v0SZQoW9KQufp7YkJjrcdxaDtjaoZ62ZuJ/3mdzETXwYTLNDMo2WJRlAliEjL7mvS5QmbE2BLKFLe3EjakijJjsynZELzll1eJf1G9qbqNy0rtNk+jCCdwCufgwRXU4B7q4AMDhGd4hTfn0Xlx3p2PRWvByWeO4Q+czx8d4Yyr</latexit>

0
<latexit sha1_base64="DfemnTLialK+ve98TKLnkz30pz8=">AAAB53icbVBNS8NAEJ34WetX1aOXxSJ4KokI6q3oxWMLxhbaUDbbSbt2swm7G6GE/gIvHlS8+pe8+W/ctjlo64OBx3szzMwLU8G1cd1vZ2V1bX1js7RV3t7Z3duvHBw+6CRTDH2WiES1Q6pRcIm+4UZgO1VI41BgKxzdTv3WEyrNE3lvxikGMR1IHnFGjZWabq9SdWvuDGSZeAWpQoFGr/LV7Scsi1EaJqjWHc9NTZBTZTgTOCl3M40pZSM6wI6lksaog3x26IScWqVPokTZkobM1N8TOY21Hseh7YypGepFbyr+53UyE10FOZdpZlCy+aIoE8QkZPo16XOFzIixJZQpbm8lbEgVZcZmU7YheIsvLxP/vHZdc5sX1fpNkUYJjuEEzsCDS6jDHTTABwYIz/AKb86j8+K8Ox/z1hWnmDmCP3A+fwDnZoyH</latexit><latexit sha1_base64="DfemnTLialK+ve98TKLnkz30pz8=">AAAB53icbVBNS8NAEJ34WetX1aOXxSJ4KokI6q3oxWMLxhbaUDbbSbt2swm7G6GE/gIvHlS8+pe8+W/ctjlo64OBx3szzMwLU8G1cd1vZ2V1bX1js7RV3t7Z3duvHBw+6CRTDH2WiES1Q6pRcIm+4UZgO1VI41BgKxzdTv3WEyrNE3lvxikGMR1IHnFGjZWabq9SdWvuDGSZeAWpQoFGr/LV7Scsi1EaJqjWHc9NTZBTZTgTOCl3M40pZSM6wI6lksaog3x26IScWqVPokTZkobM1N8TOY21Hseh7YypGepFbyr+53UyE10FOZdpZlCy+aIoE8QkZPo16XOFzIixJZQpbm8lbEgVZcZmU7YheIsvLxP/vHZdc5sX1fpNkUYJjuEEzsCDS6jDHTTABwYIz/AKb86j8+K8Ox/z1hWnmDmCP3A+fwDnZoyH</latexit><latexit sha1_base64="DfemnTLialK+ve98TKLnkz30pz8=">AAAB53icbVBNS8NAEJ34WetX1aOXxSJ4KokI6q3oxWMLxhbaUDbbSbt2swm7G6GE/gIvHlS8+pe8+W/ctjlo64OBx3szzMwLU8G1cd1vZ2V1bX1js7RV3t7Z3duvHBw+6CRTDH2WiES1Q6pRcIm+4UZgO1VI41BgKxzdTv3WEyrNE3lvxikGMR1IHnFGjZWabq9SdWvuDGSZeAWpQoFGr/LV7Scsi1EaJqjWHc9NTZBTZTgTOCl3M40pZSM6wI6lksaog3x26IScWqVPokTZkobM1N8TOY21Hseh7YypGepFbyr+53UyE10FOZdpZlCy+aIoE8QkZPo16XOFzIixJZQpbm8lbEgVZcZmU7YheIsvLxP/vHZdc5sX1fpNkUYJjuEEzsCDS6jDHTTABwYIz/AKb86j8+K8Ox/z1hWnmDmCP3A+fwDnZoyH</latexit>

C/N
<latexit sha1_base64="6orIvaR5g35LhisJ8AtmUeoDWgY=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU01FUG/FXjxJRWMLbSib7aZdutmE3YlQQn+CFw8qXv1H3vw3btsctPpg4PHeDDPzgkQKg6775RSWlldW14rrpY3Nre2d8u7eg4lTzbjHYhnrdkANl0JxDwVK3k40p1EgeSsYNaZ+65FrI2J1j+OE+xEdKBEKRtFKd42Tm1654lbdGchfUstJBXI0e+XPbj9macQVMkmN6dTcBP2MahRM8kmpmxqeUDaiA96xVNGIGz+bnTohR1bpkzDWthSSmfpzIqORMeMosJ0RxaFZ9Kbif14nxfDCz4RKUuSKzReFqSQYk+nfpC80ZyjHllCmhb2VsCHVlKFNp2RDqC2+/Jd4p9XLqnt7Vqlf5WkU4QAO4RhqcA51uIYmeMBgAE/wAq+OdJ6dN+d93lpw8pl9+AXn4xsLsY0r</latexit><latexit sha1_base64="6orIvaR5g35LhisJ8AtmUeoDWgY=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU01FUG/FXjxJRWMLbSib7aZdutmE3YlQQn+CFw8qXv1H3vw3btsctPpg4PHeDDPzgkQKg6775RSWlldW14rrpY3Nre2d8u7eg4lTzbjHYhnrdkANl0JxDwVK3k40p1EgeSsYNaZ+65FrI2J1j+OE+xEdKBEKRtFKd42Tm1654lbdGchfUstJBXI0e+XPbj9macQVMkmN6dTcBP2MahRM8kmpmxqeUDaiA96xVNGIGz+bnTohR1bpkzDWthSSmfpzIqORMeMosJ0RxaFZ9Kbif14nxfDCz4RKUuSKzReFqSQYk+nfpC80ZyjHllCmhb2VsCHVlKFNp2RDqC2+/Jd4p9XLqnt7Vqlf5WkU4QAO4RhqcA51uIYmeMBgAE/wAq+OdJ6dN+d93lpw8pl9+AXn4xsLsY0r</latexit><latexit sha1_base64="6orIvaR5g35LhisJ8AtmUeoDWgY=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU01FUG/FXjxJRWMLbSib7aZdutmE3YlQQn+CFw8qXv1H3vw3btsctPpg4PHeDDPzgkQKg6775RSWlldW14rrpY3Nre2d8u7eg4lTzbjHYhnrdkANl0JxDwVK3k40p1EgeSsYNaZ+65FrI2J1j+OE+xEdKBEKRtFKd42Tm1654lbdGchfUstJBXI0e+XPbj9macQVMkmN6dTcBP2MahRM8kmpmxqeUDaiA96xVNGIGz+bnTohR1bpkzDWthSSmfpzIqORMeMosJ0RxaFZ9Kbif14nxfDCz4RKUuSKzReFqSQYk+nfpC80ZyjHllCmhb2VsCHVlKFNp2RDqC2+/Jd4p9XLqnt7Vqlf5WkU4QAO4RhqcA51uIYmeMBgAE/wAq+OdJ6dN+d93lpw8pl9+AXn4xsLsY0r</latexit>



• observe small squeezing of the high-temperature 
superconductor at Tc

Outlook for Casimir effect in high-temperature 
superconductors:

• look for the experimental signature of Casimir effect in high-
temperature superconductors:

• this model suggests where to look for new materials:
• need high contrast in conductivity between normal and 

superconducting state

• small layer spacing



• Challenge 1: beyond high-temperature superconductivity, 
are there other phenomena where local energy expense is 
offset by global benefit?

This simple model clearly demonstrates these effects are possible!

Experimental challenge:

• Challenge 3: can we make an experimental realization of 
the proposed model or a similar model?

• Challenge 2: are there different theoretical models that 
can show this property?

Outlook for local vs. global energy trade-off:



Thank you for your attention!


