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Goal:	Classify	infinite	distance	limits	in	
											moduli	space

2.	How	quickly?

3.	How	do	various	infinite-distance	limits
				fit	together	in	one	moduli	space?

1.	What	towers	become	light?
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Reminder:
Distance	Conjecture	(DC):	in	each	infinite	distance
limit,	an	infinite	tower	of	par=cles	becomes	light
exponen=ally	quickly:	

<latexit sha1_base64="dtP0lbKKfm7JFH4zMnr3aLXHyX4="></latexit>

mtower(�) . e�↵ d(�,�0) (in	Planck	units,
																				)

<latexit sha1_base64="E5u+TYQL7G72W6TnNNOFtsQHcmA=">AAAB83icbVDLSsNAFJ3UV62vqks3g0XoqiTiayMU3LisYB/QhHIzmbRDJ5NhZiKU0N9w40IRt/6MO//GaZuFth64cDjnXu69J5ScaeO6305pbX1jc6u8XdnZ3ds/qB4edXSaKULbJOWp6oWgKWeCtg0znPakopCEnHbD8d3M7z5RpVkqHs1E0iCBoWAxI2Cs5PtjkBIGEb7F3qBacxvuHHiVeAWpoQKtQfXLj1KSJVQYwkHrvudKE+SgDCOcTit+pqkEMoYh7VsqIKE6yOc3T/GZVSIcp8qWMHiu/p7IIdF6koS2MwEz0sveTPzP62cmvglyJmRmqCCLRXHGsUnxLAAcMUWJ4RNLgChmb8VkBAqIsTFVbAje8surpHPe8K4alw8XtWa9iKOMTtApqiMPXaMmukct1EYESfSMXtGbkzkvzrvzsWgtOcXMMfoD5/MHsZiQvA==</latexit>

d = 1

<latexit sha1_base64="c4vOeiSWOun+cyBrp4ZYcBN4b0A=">AAAB7XicbVDJSgNBEK2JW4xb1KOXJkHwFGbE7Rjw4jGCWSAZQk+nJ2nTy9DdI4Qh/+DFgyJe/R9v/o2dZA6a+KDg8V4VVfWihDNjff/bK6ytb2xuFbdLO7t7+wflw6OWUakmtEkUV7oTYUM5k7RpmeW0k2iKRcRpOxrfzvz2E9WGKflgJwkNBR5KFjOCrZNavWTE+n6/XPVr/hxolQQ5qUKORr/81RsokgoqLeHYmG7gJzbMsLaMcDot9VJDE0zGeEi7jkosqAmz+bVTdOqUAYqVdiUtmqu/JzIsjJmIyHUKbEdm2ZuJ/3nd1MY3YcZkkloqyWJRnHJkFZq9jgZMU2L5xBFMNHO3IjLCGhPrAiq5EILll1dJ67wWXNUu7y+q9UoeRxFOoAJnEMA11OEOGtAEAo/wDK/w5invxXv3PhatBS+fOYY/8D5/ADNijsw=</latexit>

�0
<latexit sha1_base64="6OS1P8d3o/ZdWKEm58jB7IBYdm4=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LC2Cp5KIVY8FLx4r2A9oQ9lsN83S3U3Y3Qgl9C948aCIV/+QN/+NmzYHbX0w8Hhvhpl5QcKZNq777ZQ2Nre2d8q7lb39g8Oj6vFJV8epIrRDYh6rfoA15UzSjmGG036iKBYBp71gepf7vSeqNIvlo5kl1Bd4IlnICDa5NEwiNqrW3Ya7AFonXkHqUKA9qn4NxzFJBZWGcKz1wHMT42dYGUY4nVeGqaYJJlM8oQNLJRZU+9ni1jk6t8oYhbGyJQ1aqL8nMiy0nonAdgpsIr3q5eJ/3iA14a2fMZmkhkqyXBSmHJkY5Y+jMVOUGD6zBBPF7K2IRFhhYmw8FRuCt/ryOuleNrzrRvPhqt6qFXGU4QxqcAEe3EAL7qENHSAQwTO8wpsjnBfn3flYtpacYuYU/sD5/AENKI4p</latexit>

�

<latexit sha1_base64="fsTTeOsu0qFWhkXlGAhG8L/qMtk=">AAAB9XicbVDLSsNAFL2pr1pfVZduhhahgpREfC0LblxWsA9oY5lMJu3QySTMTJQS+h9uXCji1n9x5984abPQ1gP3cjjnXubO8WLOlLbtb6uwsrq2vlHcLG1t7+zulfcP2ipKJKEtEvFIdj2sKGeCtjTTnHZjSXHocdrxxjeZ33mkUrFI3OtJTN0QDwULGMHaSA9+rR+P2GnWBvbJoFy16/YMaJk4OalCjuag/NX3I5KEVGjCsVI9x461m2KpGeF0WuonisaYjPGQ9gwVOKTKTWdXT9GxUXwURNKU0Gim/t5IcajUJPTMZIj1SC16mfif10t0cO2mTMSJpoLMHwoSjnSEsgiQzyQlmk8MwUQycysiIywx0SaokgnBWfzyMmmf1Z3L+sXdebVRyeMowhFUoAYOXEEDbqEJLSAg4Rle4c16sl6sd+tjPlqw8p1D+APr8wc75ZGa</latexit>

d(�,�0)

for	some	O(1)
constant		<latexit sha1_base64="eskgQ+yEdIt+ijbC72TfsAjOkEI=">AAAB7XicbVDLSgNBEOyNrxhfUY9eFoPgQcKu+DoGvHiMYB6QLKF3MpuMmZ1ZZmaFsOQfvHhQxKv/482/cZLsQRMLGoqqbrq7woQzbTzv2ymsrK6tbxQ3S1vbO7t75f2DppapIrRBJJeqHaKmnAnaMMxw2k4UxTjktBWObqd+64kqzaR4MOOEBjEOBIsYQWOlZhd5MsReueJVvRncZeLnpAI56r3yV7cvSRpTYQhHrTu+l5ggQ2UY4XRS6qaaJkhGOKAdSwXGVAfZ7NqJe2KVvhtJZUsYd6b+nsgw1noch7YzRjPUi95U/M/rpCa6CTImktRQQeaLopS7RrrT190+U5QYPrYEiWL2VpcMUSExNqCSDcFffHmZNM+r/lX18v6iUjvL4yjCERzDKfhwDTW4gzo0gMAjPMMrvDnSeXHenY95a8HJZw7hD5zPH4gjjww=</latexit>↵

(Ooguri,	Vafa	‘06)
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1.	What	towers	become	light?
Emergent	String	Conjecture	(ESC):	every	infinite
distance	limit	is	either
1.	A	decompacAficaAon	limit
						(in	which	the	lightest	tower	is	a	KK	tower)

OR
2.	An	“emergent	string	limit”
						(in	which	the	lightest	tower	consists	of
							the	oscillator	modes	of	a	fundamental	string)

(Lee,	Lerche,	Weigand	’19)
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2.	How	quickly?
Sharpened	Distance	Conjecture:	The	DC	holds	with

<latexit sha1_base64="sNuE5I9VlkdTs8DGKyy0oFme1O4=">AAACCHicbVDLSsNAFL2pr1pfUZcuHCyCCy1J8bUsuHFZwT6gCWUymbRDJw9nJkIJWbrxV9y4UMStn+DOv3HaZqHVAxcO59zLvfd4CWdSWdaXUVpYXFpeKa9W1tY3NrfM7Z22jFNBaIvEPBZdD0vKWURbiilOu4mgOPQ47Xijq4nfuadCsji6VeOEuiEeRCxgBCst9c19B/NkiJEzoMgJBCaZnWeOvBMq80/qed43q1bNmgL9JXZBqlCg2Tc/HT8maUgjRTiWsmdbiXIzLBQjnOYVJ5U0wWSEB7SnaYRDKt1s+kiODrXioyAWuiKFpurPiQyHUo5DT3eGWA3lvDcR//N6qQou3YxFSapoRGaLgpQjFaNJKshnghLFx5pgIpi+FZEh1nEonV1Fh2DPv/yXtOs1+7x2dnNabRwXcZRhDw7gCGy4gAZcQxNaQOABnuAFXo1H49l4M95nrSWjmNmFXzA+vgF/p5mZ</latexit>

↵ � 1p
d� 2

(i.e.,	in	every	infinite	distance	limit,	the	mass	of
	the	lightest	tower	decreases	at	least	this	quickly)

(Etheredge,	BH,	Kaya,	Qiu,	Rudelius	’22)
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2.	How	quickly?

<latexit sha1_base64="sNuE5I9VlkdTs8DGKyy0oFme1O4=">AAACCHicbVDLSsNAFL2pr1pfUZcuHCyCCy1J8bUsuHFZwT6gCWUymbRDJw9nJkIJWbrxV9y4UMStn+DOv3HaZqHVAxcO59zLvfd4CWdSWdaXUVpYXFpeKa9W1tY3NrfM7Z22jFNBaIvEPBZdD0vKWURbiilOu4mgOPQ47Xijq4nfuadCsji6VeOEuiEeRCxgBCst9c19B/NkiJEzoMgJBCaZnWeOvBMq80/qed43q1bNmgL9JXZBqlCg2Tc/HT8maUgjRTiWsmdbiXIzLBQjnOYVJ5U0wWSEB7SnaYRDKt1s+kiODrXioyAWuiKFpurPiQyHUo5DT3eGWA3lvDcR//N6qQou3YxFSapoRGaLgpQjFaNJKshnghLFx5pgIpi+FZEh1nEonV1Fh2DPv/yXtOs1+7x2dnNabRwXcZRhDw7gCGy4gAZcQxNaQOABnuAFXo1H49l4M95nrSWjmNmFXzA+vgF/p5mZ</latexit>

↵ � 1p
d� 2

(i.e.,	in	every	infinite	distance	limit,	the	mass	of
	the	lightest	tower	decreases	at	least	this	quickly)

(Etheredge,	BH,	Kaya,	Qiu,	Rudelius	’22)

Related	to	Emergent	String	Conjecture,	because

typically																												and																											.
<latexit sha1_base64="2jbJ9TmhZB3TCiXd5Ik7nxbqr/8=">AAACE3icbVDJSgNBEO1xjXEb9eilMQhBMMwEt4sQ8OIxglkgE0JPpydp0rPYXSOGZv7Bi7/ixYMiXr1482/sLAdNfFDweK+Kqnp+IrgCx/m2FhaXlldWc2v59Y3NrW17Z7eu4lRSVqOxiGXTJ4oJHrEacBCsmUhGQl+whj+4GvmNeyYVj6NbGCasHZJexANOCRipYx95RCR90tEesAfQsaJZhi+xF0hCtZtpT91J0N3jcpZ17IJTcsbA88SdkgKaotqxv7xuTNOQRUAFUarlOgm0NZHAqWBZ3ksVSwgdkB5rGRqRkKm2Hv+U4UOjdHEQS1MR4LH6e0KTUKlh6JvOkEBfzXoj8T+vlUJw0dY8SlJgEZ0sClKBIcajgHCXS0ZBDA0hVHJzK6Z9YuIAE2PehODOvjxP6uWSe1Y6vTkpVIrTOHJoHx2gInLROaqga1RFNUTRI3pGr+jNerJerHfrY9K6YE1n9tAfWJ8/BXeezQ==</latexit>

↵osc =
1p
d� 2

<latexit sha1_base64="F68n0PrKhhAWmXswUaqqexaT/zU=">AAACEnicbVDJSgNBEO1xjXGLevTSGIR4MMwEt5MEvAi5RDALZELo6fQkTXoWu2vE0Mw3ePFXvHhQxKsnb/6NneWgiQ8KHu9VUVXPiwVXYNvf1sLi0vLKamYtu76xubWd29mtqyiRlNVoJCLZ9IhigoesBhwEa8aSkcATrOENrkZ+455JxaPwFoYxawekF3KfUwJG6uSOXCLiPuloF9gD6EolTfEldn1JqHZS7ao7Cbp7XErTTi5vF+0x8DxxpiSPpqh2cl9uN6JJwEKggijVcuwY2ppI4FSwNOsmisWEDkiPtQwNScBUW49fSvGhUbrYj6SpEPBY/T2hSaDUMPBMZ0Cgr2a9kfif10rAv2hrHsYJsJBOFvmJwBDhUT64yyWjIIaGECq5uRXTPjFxgEkxa0JwZl+eJ/VS0Tkrnt6c5MuFaRwZtI8OUAE56ByV0TWqohqi6BE9o1f0Zj1ZL9a79TFpXbCmM3voD6zPH8BunhU=</latexit>

↵KK >
1p
d� 2

Sharpened	Distance	Conjecture:	The	DC	holds	with
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3.	How	do	various	infinite-distance	limits
				fit	together	in	one	moduli	space?

(Etheredge,	BH,	Kaya,	Qiu,	Rudelius	’22,
building	on	PalF	’17;		Calderon-Infante,	Uranga,	Valenzuela	’20)

Sharpened	Scalar	Weak	Gravity	Conjecture:
For	each	modulus					there	is	a	par=cle	sa=sfying

<latexit sha1_base64="TbsXQsmj88/X2AZCqFAl7pUE/rc=">AAAB63icbVDLSsNAFL2pr1pfVZduBovgQkoi9bEsuHFZwT6gDWUynTRDZyZhZiKU0F9w40IRt/6QO//GSZuFth64cDjnXu69J0g408Z1v53S2vrG5lZ5u7Kzu7d/UD086ug4VYS2Scxj1QuwppxJ2jbMcNpLFMUi4LQbTO5yv/tElWaxfDTThPoCjyULGcEmlwZJxIbVmlt350CrxCtIDQq0htWvwSgmqaDSEI617ntuYvwMK8MIp7PKINU0wWSCx7RvqcSCaj+b3zpDZ1YZoTBWtqRBc/X3RIaF1lMR2E6BTaSXvVz8z+unJrz1MyaT1FBJFovClCMTo/xxNGKKEsOnlmCimL0VkQgrTIyNp2JD8JZfXiWdy7p3Xb96aNSaF0UcZTiBUzgHD26gCffQgjYQiOAZXuHNEc6L8+58LFpLTjFzDH/gfP4AECqOMw==</latexit>

�
<latexit sha1_base64="mRsFGHU/NsPElnCXOsV6XbleOtg="></latexit>

� 1p
G��

@m

@�
� 1p

d� 2
m
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3.	How	do	various	infinite-distance	limits
				fit	together	in	one	moduli	space?

(Etheredge,	BH,	Kaya,	Qiu,	Rudelius	’22,
building	on	PalF	’17;		Calderon-Infante,	Uranga,	Valenzuela	’20)

Sharpened	Scalar	Weak	Gravity	Conjecture:
For	each	modulus					there	is	a	par=cle	sa=sfying

<latexit sha1_base64="TbsXQsmj88/X2AZCqFAl7pUE/rc=">AAAB63icbVDLSsNAFL2pr1pfVZduBovgQkoi9bEsuHFZwT6gDWUynTRDZyZhZiKU0F9w40IRt/6QO//GSZuFth64cDjnXu69J0g408Z1v53S2vrG5lZ5u7Kzu7d/UD086ug4VYS2Scxj1QuwppxJ2jbMcNpLFMUi4LQbTO5yv/tElWaxfDTThPoCjyULGcEmlwZJxIbVmlt350CrxCtIDQq0htWvwSgmqaDSEI617ntuYvwMK8MIp7PKINU0wWSCx7RvqcSCaj+b3zpDZ1YZoTBWtqRBc/X3RIaF1lMR2E6BTaSXvVz8z+unJrz1MyaT1FBJFovClCMTo/xxNGKKEsOnlmCimL0VkQgrTIyNp2JD8JZfXiWdy7p3Xb96aNSaF0UcZTiBUzgHD26gCffQgjYQiOAZXuHNEc6L8+58LFpLTjFzDH/gfP4AECqOMw==</latexit>

�
<latexit sha1_base64="mRsFGHU/NsPElnCXOsV6XbleOtg="></latexit>

� 1p
G��

@m

@�
� 1p

d� 2
m

scalar
coupling
(metric	on

moduli	space)

scalar
charge

mass

sharpened
O(1)	factor
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3.	How	do	various	infinite-distance	limits
				fit	together	in	one	moduli	space?

(Etheredge,	BH,	Kaya,	Qiu,	Rudelius	’22,
building	on	PalF	’17;		Calderon-Infante,	Uranga,	Valenzuela	’20)

Sharpened	Scalar	Weak	Gravity	Conjecture:
For	each	modulus					there	is	a	par=cle	sa=sfying

<latexit sha1_base64="TbsXQsmj88/X2AZCqFAl7pUE/rc=">AAAB63icbVDLSsNAFL2pr1pfVZduBovgQkoi9bEsuHFZwT6gDWUynTRDZyZhZiKU0F9w40IRt/6QO//GSZuFth64cDjnXu69J0g408Z1v53S2vrG5lZ5u7Kzu7d/UD086ug4VYS2Scxj1QuwppxJ2jbMcNpLFMUi4LQbTO5yv/tElWaxfDTThPoCjyULGcEmlwZJxIbVmlt350CrxCtIDQq0htWvwSgmqaDSEI617ntuYvwMK8MIp7PKINU0wWSCx7RvqcSCaj+b3zpDZ1YZoTBWtqRBc/X3RIaF1lMR2E6BTaSXvVz8z+unJrz1MyaT1FBJFovClCMTo/xxNGKKEsOnlmCimL0VkQgrTIyNp2JD8JZfXiWdy7p3Xb96aNSaF0UcZTiBUzgHD26gCffQgjYQiOAZXuHNEc6L8+58LFpLTjFzDH/gfP4AECqOMw==</latexit>

�
<latexit sha1_base64="mRsFGHU/NsPElnCXOsV6XbleOtg="></latexit>

� 1p
G��

@m

@�
� 1p

d� 2
m

scalar
coupling
(metric	on

moduli	space)

scalar
charge

mass

sharpened
O(1)	factor

Ana
log

ous
	to	

WGC	
(bu

t	un
rela

ted
!)
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3.	How	do	various	infinite-distance	limits
				fit	together	in	one	moduli	space?

(Etheredge,	BH,	Kaya,	Qiu,	Rudelius	’22,
building	on	PalF	’17;		Calderon-Infante,	Uranga,	Valenzuela	’20)

Sharpened	Scalar	Weak	Gravity	Conjecture:
With													moduli,	same	as	convex	hull	condi>on:

<latexit sha1_base64="jMieh7PwA05M7NSetUGxF7zHTns=">AAACIHicbVDLTgIxFO3gC/E16tJNIzFxoWTGqLgkceMSE3kkDJJOuQMNnYdthwQn8ylu/BU3LjRGd/o1doAFgie5yck597b3HjfiTCrL+jZyS8srq2v59cLG5tb2jrm7V5dhLCjUaMhD0XSJBM4CqCmmODQjAcR3OTTcwXXmN4YgJAuDOzWKoO2TXsA8RonSUscsO4+gSIdhBx5iNsSnjicITZyICMUIxw4Pe9hPZ4Soz+5Z2j GLVskaAy8Se0qKaIpqx/xyuiGNfQgU5UTKlm1Fqp1kr1IOacGJJUSEDkgPWpoGxAfZTsYHpvhIK13shUJXoPBYnZ1IiC/lyHd1p09UX857mfif14qVd9VOWBDFCgI6+ciLOVYhztLCXSaAKj7ShFDB9K6Y9olOSOlMCzoEe/7kRVI/K9mXpYvb82LlZBpHHh2gQ3SMbFRGFXSDqqiGKHpCL+gNvRvPxqvxYXxOWnPGdGYf/YHx8wuks6PZ</latexit>

⇣i ⌘ �@ logm

@�i

<latexit sha1_base64="NsbsqYCJNJDLP6mwkunqdS4iYWg=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBg5RE/DpJwYvHCqYttKFsttN26WYTdjdCCf0NXjwo4tUf5M1/47bNQVsfDDzem2FmXpgIro3rfjuFldW19Y3iZmlre2d3r7x/0NBxqhj6LBaxaoVUo+ASfcONwFaikEahwGY4upv6zSdUmsfy0YwTDCI6kLzPGTVW8iW5JV63XHGr7gxkmXg5qUCOerf81enFLI1QGiao1m3PTUyQUWU4EzgpdVKNCWUjOsC2pZJGqINsduyEnFilR/qxsiUNmam/JzIaaT2OQtsZUTPUi95U/M9rp6Z/E2RcJqlByeaL+qkgJibTz0mPK2RGjC2hTHF7K2FDqigzNp+SDcFbfHmZNM6r3lX18uGiUjvL4yjCERzDKXhwDTW4hzr4wIDDM7zCmyOdF+fd+Zi3Fpx85hD+wPn8AXNdjb0=</latexit>

n > 1

<latexit sha1_base64="x3sQDJErlYGRsqTpf49p1R6SA+U=">AAAB7nicbVDLSgNBEOyNrxhfUY9eBoPgQcKu+DoGvHiMYB6QLGF2MpsMmZ1dZnqFuOQjvHhQxKvf482/cZLsQRMLGoqqbrq7gkQKg6777RRWVtfWN4qbpa3tnd298v5B08SpZrzBYhnrdkANl0LxBgqUvJ1oTqNA8lYwup36rUeujYjVA44T7kd0oEQoGEUrtbpPHGnP65UrbtWdgSwTLycVyFHvlb+6/ZilEVfIJDWm47kJ+hnVKJjkk1I3NTyhbEQHvGOpohE3fjY7d0JOrNInYaxtKSQz9fdERiNjxlFgOyOKQ7PoTcX/vE6K4Y2fCZWkyBWbLwpTSTAm099JX2jOUI4toUwLeythQ6opQ5tQyYbgLb68TJrnVe+qenl/Uamd5XEU4QiO4RQ8uIYa3EEdGsBgBM/wCm9O4rw4787HvLXg5DOH8AfO5w8N149U</latexit>

⇣1

<latexit sha1_base64="wb24tOkHETT/pYnzXLnQ7CxHoDI=">AAAB7nicbVDLSgNBEJz1GeMr6tHLYBA8SNgNvo4BLx4jmAckS5id9CZDZmeXmV4hLvkILx4U8er3ePNvnCR70MSChqKqm+6uIJHCoOt+Oyura+sbm4Wt4vbO7t5+6eCwaeJUc2jwWMa6HTADUihooEAJ7UQDiwIJrWB0O/Vbj6CNiNUDjhPwIzZQIhScoZVa3SdA1qv2SmW34s5Al4mXkzLJUe+Vvrr9mKcRKOSSGdPx3AT9jGkUXMKk2E0NJIyP2AA6lioWgfGz2bkTemqVPg1jbUshnam/JzIWGTOOAtsZMRyaRW8q/ud1Ugxv/EyoJEVQfL4oTCXFmE5/p32hgaMcW8K4FvZWyodMM442oaINwVt8eZk0qxXvqnJ5f1GunedxFMgxOSFnxCPXpEbuSJ00CCcj8kxeyZuTOC/Ou/Mxb11x8pkj8gfO5w8PW49V</latexit>

⇣2
par>cle
species

<latexit sha1_base64="j7q7/fwtgGz1a0nX7hBfR8lzwVQ=">AAACE3icbZDLSsNAFIYn9V5vUZduBqsggiUp3paCG5cKthaaUCbTEx06uThzItSQd3Djq7hxoYhbN+58G6c1C63+MPDxn3M4c/4glUKj43xalYnJqemZ2bnq/MLi0rK9strSSaY4NHkiE9UOmAYpYmiiQAntVAGLAgmXQf9kWL+8BaVFEl/gIAU/YlexCAVnaKyuveO1QCH17gAZLVkC9ULFeO4WuadvFOa93UZRdO2aU3dGon/BLaFGSp117Q+vl/Asghi5ZFp3XCdFP2cKBZdQVL1MQ8p4n11Bx2DMItB+PrqpoFvG6dEwUebFSEfuz4mcRVoPosB0Rgyv9XhtaP5X62QYHvm5iNMMIebfi8JMUkzoMCDaEwo4yoEBxpUwf6X8mpk40MRYNSG44yf/hVaj7h7U98/3asebZRyzZJ1skG3ikkNyTE7JGWkSTu7JI3kmL9aD9WS9Wm/frRWrnFkjv2S9fwGY/J3s</latexit>

k⇣k  1p
d� 2

<latexit sha1_base64="WTN3CcqmeTMPq/3iqOqeNobiukg=">AAACG3icbZDLSgMxFIYz9V5vVZdugkVwIWWmeFsWXOhSwV6gU4dMekZjMxeTM4U69D3c+CpuXCjiSnDh25i2s/B2IOTj/88hOb+fSKHRtj+twtT0zOzc/EJxcWl5ZbW0tt7Qcao41HksY9XymQYpIqijQAmtRAELfQlNv3c88pt9UFrE0QUOEuiE7CoSgeAMjeSVqm4DFFL3DpDRMV9WqQu3qejTk8tM0JvhxPREft94pbJdsc dF/4KTQ5nkdeaV3t1uzNMQIuSSad127AQ7GVMouIRh0U01JIz32BW0DUYsBN3JxrsN6bZRujSIlTkR0rH6fSJjodaD0DedIcNr/dsbif957RSDo04moiRFiPjkoSCVFGM6Cop2hQKOcmCAcSXMXym/ZopxNHEWTQjO75X/QqNacQ4q++d75dpuHsc82SRbZIc45JDUyCk5I3XCyT15JM/kxXqwnqxX623SWrDymQ3yo6yPL/UqoLQ=</latexit>

k⇣k2 ⌘ Gij⇣i⇣j

Define:

<latexit sha1_base64="1laeTetx7dc5491r0iqMWkujmC0=">AAAB+HicbVDLSgNBEJz1GeMjqx69DAbBU9gNvo4BLx48RDAPSJYwO5ndDJmdWWZ6lRjyJV48KOLVT/Hm3zhJ9qCJBQ1FVTfdXWEquAHP+3ZWVtfWNzYLW8Xtnd29krt/0DQq05Q1qBJKt0NimOCSNYCDYO1UM5KEgrXC4fXUbz0wbbiS9zBKWZCQWPKIUwJW6rml7q2SsebxAIjW6rHnlr2KNwNeJn5OyihHved+dfuKZgmTQAUxpuN7KQRjooFTwSbFbmZYSuiQxKxjqSQJM8F4dvgEn1iljyOlbUnAM/X3xJgkxoyS0HYmBAZm0ZuK/3mdDKKrYMxlmgGTdL4oygQGhacp4D7XjIIYWUKo5vZWTAdEEwo2q6INwV98eZk0qxX/onJ+d1auVfM4CugIHaNT5KNLVEM3qI4aiKIMPaNX9OY8OS/Ou/Mxb11x8plD9AfO5w8+iJNw</latexit>

=)
C.H.C.
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3.	How	do	various	infinite-distance	limits
				fit	together	in	one	moduli	space?
Example:	Type	IIB	string	theory	on							

<latexit sha1_base64="26AhMUwLwZr9k1uI07Orj1HkT+g=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgQcKu+DoGvHiMxDwgWcPspJMMmZ1dZmaFsOQTvHhQxKtf5M2/cZLsQRMLGoqqbrq7glhwbVz328mtrK6tb+Q3C1vbO7t7xf2Dho4SxbDOIhGpVkA1Ci6xbrgR2IoV0jAQ2AxGt1O/+YRK80g+mHGMfkgHkvc5o8ZKtdqj1y2W3LI7A1kmXkZKkKHaLX51ehFLQpSGCap123Nj46dUGc4ETgqdRGNM2YgOsG2ppCFqP52dOiEnVumRfqRsSUNm6u+JlIZaj8PAdobUDPWiNxX/89qJ6d/4KZdxYlCy+aJ+IoiJyPRv0uMKmRFjSyhT3N5K2JAqyoxNp2BD8BZfXiaN87J3Vb68vyhVzrI48nAEx3AKHlxDBe6gCnVgMIBneIU3RzgvzrvzMW/NOdnMIfyB8/kDzmCNbg==</latexit>

S1

<latexit sha1_base64="lZ9HKFMGdDLee7ySdOYrwHq30cw=">AAAB8XicbVDLSgNBEJz1GeMr6tHLYhA8SNgVX8eAF48RzAOzIcxOepMhszPLTK8Ql/yFFw+KePVvvPk3TpI9aGJBQ1HVTXdXmAhu0PO+naXlldW19cJGcXNre2e3tLffMCrVDOpMCaVbITUguIQ6chTQSjTQOBTQDIc3E7/5CNpwJe9xlEAnpn3JI84oWukheAKk3UAPVLdU9ireFO4i8XNSJjlq3dJX0FMsjUEiE9SYtu8l2MmoRs4EjItBaiChbEj70LZU0hhMJ5tePHaPrdJzI6VtSXSn6u+JjMbGjOLQdsYUB2bem4j/ee0Uo+tOxmWSIkg2WxSlwkXlTt53e1wDQzGyhDLN7a0uG1BNGdqQijYEf/7lRdI4q/iXlYu783L1NI+jQA7JETkhPrkiVXJLaqROGJHkmbySN8c4L8678zFrXXLymQPyB87nD7pIkOY=</latexit>

⇣⇢

<latexit sha1_base64="EsEW8iMNJfeKGajp1j5frDvYjXs=">AAAB8XicbVDLSgNBEOz1GeMr6tHLYBA8SNgVX8eAF48RzAOzIcxOepMhs7PLzKwQl/yFFw+KePVvvPk3TpI9aGJBQ1HVTXdXkAiujet+O0vLK6tr64WN4ubW9s5uaW+/oeNUMayzWMSqFVCNgkusG24EthKFNAoENoPhzcRvPqLSPJb3ZpRgJ6J9yUPOqLHSg/+Ehnb92oB3S2W34k5BFomXkzLkqHVLX34vZmmE0jBBtW57bmI6GVWGM4Hjop9qTCgb0j62LZU0Qt3JphePybFVeiSMlS1pyFT9PZHRSOtRFNjOiJqBnvcm4n9eOzXhdSfjMkkNSjZbFKaCmJhM3ic9rpAZMbKEMsXtrYQNqKLM2JCKNgRv/uVF0jireJeVi7vzcvU0j6MAh3AEJ+DBFVThFmpQBwYSnuEV3hztvDjvzsesdcnJZw7gD5zPH31kkL4=</latexit>

⇣�

KK

D1	osc.F1	osc.

D1	windF1	wind
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3.	How	do	various	infinite-distance	limits
				fit	together	in	one	moduli	space?
Example:	Type	IIB	string	theory	on							

<latexit sha1_base64="26AhMUwLwZr9k1uI07Orj1HkT+g=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgQcKu+DoGvHiMxDwgWcPspJMMmZ1dZmaFsOQTvHhQxKtf5M2/cZLsQRMLGoqqbrq7glhwbVz328mtrK6tb+Q3C1vbO7t7xf2Dho4SxbDOIhGpVkA1Ci6xbrgR2IoV0jAQ2AxGt1O/+YRK80g+mHGMfkgHkvc5o8ZKtdqj1y2W3LI7A1kmXkZKkKHaLX51ehFLQpSGCap123Nj46dUGc4ETgqdRGNM2YgOsG2ppCFqP52dOiEnVumRfqRsSUNm6u+JlIZaj8PAdobUDPWiNxX/89qJ6d/4KZdxYlCy+aJ+IoiJyPRv0uMKmRFjSyhT3N5K2JAqyoxNp2BD8BZfXiaN87J3Vb68vyhVzrI48nAEx3AKHlxDBe6gCnVgMIBneIU3RzgvzrvzMW/NOdnMIfyB8/kDzmCNbg==</latexit>

S1

<latexit sha1_base64="lZ9HKFMGdDLee7ySdOYrwHq30cw=">AAAB8XicbVDLSgNBEJz1GeMr6tHLYhA8SNgVX8eAF48RzAOzIcxOepMhszPLTK8Ql/yFFw+KePVvvPk3TpI9aGJBQ1HVTXdXmAhu0PO+naXlldW19cJGcXNre2e3tLffMCrVDOpMCaVbITUguIQ6chTQSjTQOBTQDIc3E7/5CNpwJe9xlEAnpn3JI84oWukheAKk3UAPVLdU9ireFO4i8XNSJjlq3dJX0FMsjUEiE9SYtu8l2MmoRs4EjItBaiChbEj70LZU0hhMJ5tePHaPrdJzI6VtSXSn6u+JjMbGjOLQdsYUB2bem4j/ee0Uo+tOxmWSIkg2WxSlwkXlTt53e1wDQzGyhDLN7a0uG1BNGdqQijYEf/7lRdI4q/iXlYu783L1NI+jQA7JETkhPrkiVXJLaqROGJHkmbySN8c4L8678zFrXXLymQPyB87nD7pIkOY=</latexit>

⇣⇢

<latexit sha1_base64="EsEW8iMNJfeKGajp1j5frDvYjXs=">AAAB8XicbVDLSgNBEOz1GeMr6tHLYBA8SNgVX8eAF48RzAOzIcxOepMhs7PLzKwQl/yFFw+KePVvvPk3TpI9aGJBQ1HVTXdXkAiujet+O0vLK6tr64WN4ubW9s5uaW+/oeNUMayzWMSqFVCNgkusG24EthKFNAoENoPhzcRvPqLSPJb3ZpRgJ6J9yUPOqLHSg/+Ehnb92oB3S2W34k5BFomXkzLkqHVLX34vZmmE0jBBtW57bmI6GVWGM4Hjop9qTCgb0j62LZU0Qt3JphePybFVeiSMlS1pyFT9PZHRSOtRFNjOiJqBnvcm4n9eOzXhdSfjMkkNSjZbFKaCmJhM3ic9rpAZMbKEMsXtrYQNqKLM2JCKNgRv/uVF0jireJeVi7vzcvU0j6MAh3AEJ+DBFVThFmpQBwYSnuEV3hztvDjvzsesdcnJZw7gD5zPH31kkL4=</latexit>

⇣�

…

Towers	appearing
at	infinite	distance!KK

D1	osc.F1	osc.

D1	windF1	wind
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<latexit sha1_base64="26AhMUwLwZr9k1uI07Orj1HkT+g=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgQcKu+DoGvHiMxDwgWcPspJMMmZ1dZmaFsOQTvHhQxKtf5M2/cZLsQRMLGoqqbrq7glhwbVz328mtrK6tb+Q3C1vbO7t7xf2Dho4SxbDOIhGpVkA1Ci6xbrgR2IoV0jAQ2AxGt1O/+YRK80g+mHGMfkgHkvc5o8ZKtdqj1y2W3LI7A1kmXkZKkKHaLX51ehFLQpSGCap123Nj46dUGc4ETgqdRGNM2YgOsG2ppCFqP52dOiEnVumRfqRsSUNm6u+JlIZaj8PAdobUDPWiNxX/89qJ6d/4KZdxYlCy+aJ+IoiJyPRv0uMKmRFjSyhT3N5K2JAqyoxNp2BD8BZfXiaN87J3Vb68vyhVzrI48nAEx3AKHlxDBe6gCnVgMIBneIU3RzgvzrvzMW/NOdnMIfyB8/kDzmCNbg==</latexit>

S1

<latexit sha1_base64="lZ9HKFMGdDLee7ySdOYrwHq30cw=">AAAB8XicbVDLSgNBEJz1GeMr6tHLYhA8SNgVX8eAF48RzAOzIcxOepMhszPLTK8Ql/yFFw+KePVvvPk3TpI9aGJBQ1HVTXdXmAhu0PO+naXlldW19cJGcXNre2e3tLffMCrVDOpMCaVbITUguIQ6chTQSjTQOBTQDIc3E7/5CNpwJe9xlEAnpn3JI84oWukheAKk3UAPVLdU9ireFO4i8XNSJjlq3dJX0FMsjUEiE9SYtu8l2MmoRs4EjItBaiChbEj70LZU0hhMJ5tePHaPrdJzI6VtSXSn6u+JjMbGjOLQdsYUB2bem4j/ee0Uo+tOxmWSIkg2WxSlwkXlTt53e1wDQzGyhDLN7a0uG1BNGdqQijYEf/7lRdI4q/iXlYu783L1NI+jQA7JETkhPrkiVXJLaqROGJHkmbySN8c4L8678zFrXXLymQPyB87nD7pIkOY=</latexit>

⇣⇢

<latexit sha1_base64="EsEW8iMNJfeKGajp1j5frDvYjXs=">AAAB8XicbVDLSgNBEOz1GeMr6tHLYBA8SNgVX8eAF48RzAOzIcxOepMhs7PLzKwQl/yFFw+KePVvvPk3TpI9aGJBQ1HVTXdXkAiujet+O0vLK6tr64WN4ubW9s5uaW+/oeNUMayzWMSqFVCNgkusG24EthKFNAoENoPhzcRvPqLSPJb3ZpRgJ6J9yUPOqLHSg/+Ehnb92oB3S2W34k5BFomXkzLkqHVLX34vZmmE0jBBtW57bmI6GVWGM4Hjop9qTCgb0j62LZU0Qt3JphePybFVeiSMlS1pyFT9PZHRSOtRFNjOiJqBnvcm4n9eOzXhdSfjMkkNSjZbFKaCmJhM3ic9rpAZMbKEMsXtrYQNqKLM2JCKNgRv/uVF0jireJeVi7vzcvU0j6MAh3AEJ+DBFVThFmpQBwYSnuEV3hztvDjvzsesdcnJZw7gD5zPH31kkL4=</latexit>

⇣�

…

Towers	appearing
at	infinite	distance!KK

D1	osc.F1	osc.

D1	windF1	wind

Convex	hull	determines									!
<latexit sha1_base64="lE/YNGiby99aoXeKnvkHYx3CVoA=">AAAB9XicbVDJSgNBEO1xjXGLevTSGIQIEmbE7Rjw4jGCWSAzhppOT9KkZ6G7RglD/sOLB0W8+i/e/Bs7yRw08UHB470qqur5iRQabfvbWlpeWV1bL2wUN7e2d3ZLe/tNHaeK8QaLZazaPmguRcQbKFDydqI4hL7kLX94M/Fbj1xpEUf3OEq4F0I/EoFggEZ6cEEmA6i4OOAIJ91S2a7aU9BF4uSkTHLUu6UvtxezNOQRMgladxw7QS8DhYJJPi66qeYJsCH0ecfQCEKuvWx69ZgeG6VHg1iZipBO1d8TGYRaj0LfdIaAAz3vTcT/vE6KwbWXiShJkUdstihIJcWYTiKgPaE4QzkyBJgS5lbKBqCAoQmqaEJw5l9eJM2zqnNZvbg7L9dO8zgK5JAckQpxyBWpkVtSJw3CiCLP5JW8WU/Wi/Vufcxal6x85oD8gfX5A/xOkh8=</latexit>

↵(✓)
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S1

<latexit sha1_base64="lZ9HKFMGdDLee7ySdOYrwHq30cw=">AAAB8XicbVDLSgNBEJz1GeMr6tHLYhA8SNgVX8eAF48RzAOzIcxOepMhszPLTK8Ql/yFFw+KePVvvPk3TpI9aGJBQ1HVTXdXmAhu0PO+naXlldW19cJGcXNre2e3tLffMCrVDOpMCaVbITUguIQ6chTQSjTQOBTQDIc3E7/5CNpwJe9xlEAnpn3JI84oWukheAKk3UAPVLdU9ireFO4i8XNSJjlq3dJX0FMsjUEiE9SYtu8l2MmoRs4EjItBaiChbEj70LZU0hhMJ5tePHaPrdJzI6VtSXSn6u+JjMbGjOLQdsYUB2bem4j/ee0Uo+tOxmWSIkg2WxSlwkXlTt53e1wDQzGyhDLN7a0uG1BNGdqQijYEf/7lRdI4q/iXlYu783L1NI+jQA7JETkhPrkiVXJLaqROGJHkmbySN8c4L8678zFrXXLymQPyB87nD7pIkOY=</latexit>

⇣⇢
<latexit sha1_base64="L5Bc5iNPw7fjJMgpxPdW+ZweICk=">AAAB8XicbVDLSgNBEJyNrxhfUY9eBoPgQcKu+DoGvHiMYB6YXULvZJIMmZ1dZnqFsOQvvHhQxKt/482/cZLsQRMLGoqqbrq7wkQKg6777RRWVtfWN4qbpa3tnd298v5B08SpZrzBYhnrdgiGS6F4AwVK3k40hyiUvBWObqd+64lrI2L1gOOEBxEMlOgLBmilR38ImPkI6aRbrrhVdwa6TLycVEiOerf85fdilkZcIZNgTMdzEwwy0CiY5JOSnxqeABvBgHcsVRBxE2Sziyf0xCo92o+1LYV0pv6eyCAyZhyFtjMCHJpFbyr+53VS7N8EmVBJilyx+aJ+KinGdPo+7QnNGcqxJcC0sLdSNgQNDG1IJRuCt/jyMmmeV72r6uX9RaV2lsdRJEfkmJwSj1yTGrkjddIgjCjyTF7Jm2OcF+fd+Zi3Fpx85pD8gfP5A+9RkQk=</latexit>

⌧̂

<latexit sha1_base64="EsEW8iMNJfeKGajp1j5frDvYjXs=">AAAB8XicbVDLSgNBEOz1GeMr6tHLYBA8SNgVX8eAF48RzAOzIcxOepMhs7PLzKwQl/yFFw+KePVvvPk3TpI9aGJBQ1HVTXdXkAiujet+O0vLK6tr64WN4ubW9s5uaW+/oeNUMayzWMSqFVCNgkusG24EthKFNAoENoPhzcRvPqLSPJb3ZpRgJ6J9yUPOqLHSg/+Ehnb92oB3S2W34k5BFomXkzLkqHVLX34vZmmE0jBBtW57bmI6GVWGM4Hjop9qTCgb0j62LZU0Qt3JphePybFVeiSMlS1pyFT9PZHRSOtRFNjOiJqBnvcm4n9eOzXhdSfjMkkNSjZbFKaCmJhM3ic9rpAZMbKEMsXtrYQNqKLM2JCKNgRv/uVF0jireJeVi7vzcvU0j6MAh3AEJ+DBFVThFmpQBwYSnuEV3hztvDjvzsesdcnJZw7gD5zPH31kkL4=</latexit>

⇣�

<latexit sha1_base64="eskgQ+yEdIt+ijbC72TfsAjOkEI=">AAAB7XicbVDLSgNBEOyNrxhfUY9eFoPgQcKu+DoGvHiMYB6QLKF3MpuMmZ1ZZmaFsOQfvHhQxKv/482/cZLsQRMLGoqqbrq7woQzbTzv2ymsrK6tbxQ3S1vbO7t75f2DppapIrRBJJeqHaKmnAnaMMxw2k4UxTjktBWObqd+64kqzaR4MOOEBjEOBIsYQWOlZhd5MsReueJVvRncZeLnpAI56r3yV7cvSRpTYQhHrTu+l5ggQ2UY4XRS6qaaJkhGOKAdSwXGVAfZ7NqJe2KVvhtJZUsYd6b+nsgw1noch7YzRjPUi95U/M/rpCa6CTImktRQQeaLopS7RrrT190+U5QYPrYEiWL2VpcMUSExNqCSDcFffHmZNM+r/lX18v6iUjvL4yjCERzDKfhwDTW4gzo0gMAjPMMrvDnSeXHenY95a8HJZw7hD5zPH4gjjww=</latexit>↵

KK

D1	osc.F1	osc.

D1	windF1	wind

Convex	hull	determines									!
<latexit sha1_base64="lE/YNGiby99aoXeKnvkHYx3CVoA=">AAAB9XicbVDJSgNBEO1xjXGLevTSGIQIEmbE7Rjw4jGCWSAzhppOT9KkZ6G7RglD/sOLB0W8+i/e/Bs7yRw08UHB470qqur5iRQabfvbWlpeWV1bL2wUN7e2d3ZLe/tNHaeK8QaLZazaPmguRcQbKFDydqI4hL7kLX94M/Fbj1xpEUf3OEq4F0I/EoFggEZ6cEEmA6i4OOAIJ91S2a7aU9BF4uSkTHLUu6UvtxezNOQRMgladxw7QS8DhYJJPi66qeYJsCH0ecfQCEKuvWx69ZgeG6VHg1iZipBO1d8TGYRaj0LfdIaAAz3vTcT/vE6KwbWXiShJkUdstihIJcWYTiKgPaE4QzkyBJgS5lbKBqCAoQmqaEJw5l9eJM2zqnNZvbg7L9dO8zgK5JAckQpxyBWpkVtSJw3CiCLP5JW8WU/Wi/Vufcxal6x85oD8gfX5A/xOkh8=</latexit>

↵(✓)



07

3.	How	do	various	infinite-distance	limits
				fit	together	in	one	moduli	space?
Example:	Type	IIB	string	theory	on							

<latexit sha1_base64="26AhMUwLwZr9k1uI07Orj1HkT+g=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgQcKu+DoGvHiMxDwgWcPspJMMmZ1dZmaFsOQTvHhQxKtf5M2/cZLsQRMLGoqqbrq7glhwbVz328mtrK6tb+Q3C1vbO7t7xf2Dho4SxbDOIhGpVkA1Ci6xbrgR2IoV0jAQ2AxGt1O/+YRK80g+mHGMfkgHkvc5o8ZKtdqj1y2W3LI7A1kmXkZKkKHaLX51ehFLQpSGCap123Nj46dUGc4ETgqdRGNM2YgOsG2ppCFqP52dOiEnVumRfqRsSUNm6u+JlIZaj8PAdobUDPWiNxX/89qJ6d/4KZdxYlCy+aJ+IoiJyPRv0uMKmRFjSyhT3N5K2JAqyoxNp2BD8BZfXiaN87J3Vb68vyhVzrI48nAEx3AKHlxDBe6gCnVgMIBneIU3RzgvzrvzMW/NOdnMIfyB8/kDzmCNbg==</latexit>

S1

<latexit sha1_base64="lZ9HKFMGdDLee7ySdOYrwHq30cw=">AAAB8XicbVDLSgNBEJz1GeMr6tHLYhA8SNgVX8eAF48RzAOzIcxOepMhszPLTK8Ql/yFFw+KePVvvPk3TpI9aGJBQ1HVTXdXmAhu0PO+naXlldW19cJGcXNre2e3tLffMCrVDOpMCaVbITUguIQ6chTQSjTQOBTQDIc3E7/5CNpwJe9xlEAnpn3JI84oWukheAKk3UAPVLdU9ireFO4i8XNSJjlq3dJX0FMsjUEiE9SYtu8l2MmoRs4EjItBaiChbEj70LZU0hhMJ5tePHaPrdJzI6VtSXSn6u+JjMbGjOLQdsYUB2bem4j/ee0Uo+tOxmWSIkg2WxSlwkXlTt53e1wDQzGyhDLN7a0uG1BNGdqQijYEf/7lRdI4q/iXlYu783L1NI+jQA7JETkhPrkiVXJLaqROGJHkmbySN8c4L8678zFrXXLymQPyB87nD7pIkOY=</latexit>

⇣⇢
<latexit sha1_base64="L5Bc5iNPw7fjJMgpxPdW+ZweICk=">AAAB8XicbVDLSgNBEJyNrxhfUY9eBoPgQcKu+DoGvHiMYB6YXULvZJIMmZ1dZnqFsOQvvHhQxKt/482/cZLsQRMLGoqqbrq7wkQKg6777RRWVtfWN4qbpa3tnd298v5B08SpZrzBYhnrdgiGS6F4AwVK3k40hyiUvBWObqd+64lrI2L1gOOEBxEMlOgLBmilR38ImPkI6aRbrrhVdwa6TLycVEiOerf85fdilkZcIZNgTMdzEwwy0CiY5JOSnxqeABvBgHcsVRBxE2Sziyf0xCo92o+1LYV0pv6eyCAyZhyFtjMCHJpFbyr+53VS7N8EmVBJilyx+aJ+KinGdPo+7QnNGcqxJcC0sLdSNgQNDG1IJRuCt/jyMmmeV72r6uX9RaV2lsdRJEfkmJwSj1yTGrkjddIgjCjyTF7Jm2OcF+fd+Zi3Fpx85pD8gfP5A+9RkQk=</latexit>

⌧̂

<latexit sha1_base64="EsEW8iMNJfeKGajp1j5frDvYjXs=">AAAB8XicbVDLSgNBEOz1GeMr6tHLYBA8SNgVX8eAF48RzAOzIcxOepMhs7PLzKwQl/yFFw+KePVvvPk3TpI9aGJBQ1HVTXdXkAiujet+O0vLK6tr64WN4ubW9s5uaW+/oeNUMayzWMSqFVCNgkusG24EthKFNAoENoPhzcRvPqLSPJb3ZpRgJ6J9yUPOqLHSg/+Ehnb92oB3S2W34k5BFomXkzLkqHVLX34vZmmE0jBBtW57bmI6GVWGM4Hjop9qTCgb0j62LZU0Qt3JphePybFVeiSMlS1pyFT9PZHRSOtRFNjOiJqBnvcm4n9eOzXhdSfjMkkNSjZbFKaCmJhM3ic9rpAZMbKEMsXtrYQNqKLM2JCKNgRv/uVF0jireJeVi7vzcvU0j6MAh3AEJ+DBFVThFmpQBwYSnuEV3hztvDjvzsesdcnJZw7gD5zPH31kkL4=</latexit>

⇣�

<latexit sha1_base64="145t6z95rDRRIJTgTMh7evEPMlQ=">AAACD3icbZDLSsNAFIYnXmu9RV26GSyKCymJeNsIBTcuK9gLNGmZTCft0MmFmROhhLyBG1/FjQtF3Lp159s4abPQ1gMDH/9/DmfO78WCK7Csb2NhcWl5ZbW0Vl7f2NzaNnd2mypKJGUNGolItj2imOAhawAHwdqxZCTwBGt5o5vcbz0wqXgU3sM4Zm5ABiH3OSWgpZ555AwJpA6QJOtyfI0dXxKa9rETD3mXZznlXs+sWFVrUnge7AIqqKh6z/xy+hFNAhYCFUSpjm3F4KZEAqeCZWUnUSwmdEQGrKMxJAFTbjq5J8OHWuljP5L6hYAn6u+JlARKjQNPdwYEhmrWy8X/vE4C/pWb8jBOgIV0ushPBIYI5+HgPpeMghhrIFRy/VdMh0QnAjrCsg7Bnj15HpqnVfuien53VqmdFHGU0D46QMfIRpeohm5RHTUQRY/oGb2iN+PJeDHejY9p64JRzOyhP2V8/gD2iJyQ</latexit>

⌧̂ i =
d�i

d⌧
<latexit sha1_base64="dUKzicUmEGk+WgPDT2p6kdu/xnw="></latexit>

↵ = �d logm

d⌧
= ~⇣ · ⌧̂

<latexit sha1_base64="alytiQQzQ4Sh79Ht0RNxpYP5gGE=">AAACEXicbVDLSsNAFJ3UV62vqEs3g0WoICURXxuh4MZlBfuAJpTJdNoOnUzCzI1QQn/Bjb/ixoUibt2582+ctFlo64GBwznncueeIBZcg+N8W4Wl5ZXVteJ6aWNza3vH3t1r6ihRlDVoJCLVDohmgkvWAA6CtWPFSBgI1gpGN5nfemBK80jewzhmfkgGkvc5JWCkrl3xAj4QFew1mQLsDQmkHpBkkgvX2MVZQh137bJTdabAi8TNSRnlqHftL68X0SRkEqggWndcJwY/JQo4FWxS8hLNYkJHZMA6hkoSMu2n04sm+MgoPdyPlHkS8FT9PZGSUOtxGJhkSGCo571M/M/rJNC/8lMu4wSYpLNF/URgiHBWD+5xxSiIsSGEKm7+iumQKELBlFgyJbjzJy+S5mnVvaie352Vayd5HUV0gA5RBbnoEtXQLaqjBqLoET2jV/RmPVkv1rv1MYsWrHxmH/2B9fkDFnSb2Q==</latexit>�
k⌧̂k = 1

�

<latexit sha1_base64="KQalcL//Uz4uLYv7Dvzs683epYs=">AAACEnicbVDLThtBEJyF8Ih5GThyGcVCChJYuwgIR6RcOIIUY0tex+odt+0RszujmV6Itdpv4MKv5JJDEOLKKbf8TcaPQ3iUNFKpqls9VYlR0lEY/g3m5j8sLC4tf6ysrK6tb1Q3t66czq3AhtBK21YCDpXMsEGSFLaMRUgThc3k+uvYb96gdVJn32hksJPCIJN9KYC81K3upd0iJvxBBelbtGXJY2O1Ic3xe3EQgzJD4DFBXnartbAeTsDfkmhGamyGi271T9zTIk8xI6HAuXYUGuoUYEkKhWUlzh0aENcwwLanGaToOsUkUsl3vdLjfW39y4hP1P83CkidG6WJn0yBhu61Nxbf89o59U87hcxMTpiJ6aF+rrhPPO6H96RFQWrkCQgr/V+5GIIFQb7Fii8heh35Lbk6rEcn9ePLo9rZ/qyOZbbDPrHPLGJf2Bk7ZxeswQS7Yz/Zb/YQ3Ae/gsfgaTo6F8x2ttkLBM//AJLQnpc=</latexit>

mtower / e�↵⌧ geodesic
distance

tangent	to	geodesic

KK

D1	osc.F1	osc.

D1	windF1	wind

<latexit sha1_base64="eskgQ+yEdIt+ijbC72TfsAjOkEI=">AAAB7XicbVDLSgNBEOyNrxhfUY9eFoPgQcKu+DoGvHiMYB6QLKF3MpuMmZ1ZZmaFsOQfvHhQxKv/482/cZLsQRMLGoqqbrq7woQzbTzv2ymsrK6tbxQ3S1vbO7t75f2DppapIrRBJJeqHaKmnAnaMMxw2k4UxTjktBWObqd+64kqzaR4MOOEBjEOBIsYQWOlZhd5MsReueJVvRncZeLnpAI56r3yV7cvSRpTYQhHrTu+l5ggQ2UY4XRS6qaaJkhGOKAdSwXGVAfZ7NqJe2KVvhtJZUsYd6b+nsgw1noch7YzRjPUi95U/M/rpCa6CTImktRQQeaLopS7RrrT190+U5QYPrYEiWL2VpcMUSExNqCSDcFffHmZNM+r/lX18v6iUjvL4yjCERzDKfhwDTW4gzo0gMAjPMMrvDnSeXHenY95a8HJZw7hD5zPH4gjjww=</latexit>↵

Convex	hull	determines									!
<latexit sha1_base64="lE/YNGiby99aoXeKnvkHYx3CVoA=">AAAB9XicbVDJSgNBEO1xjXGLevTSGIQIEmbE7Rjw4jGCWSAzhppOT9KkZ6G7RglD/sOLB0W8+i/e/Bs7yRw08UHB470qqur5iRQabfvbWlpeWV1bL2wUN7e2d3ZLe/tNHaeK8QaLZazaPmguRcQbKFDydqI4hL7kLX94M/Fbj1xpEUf3OEq4F0I/EoFggEZ6cEEmA6i4OOAIJ91S2a7aU9BF4uSkTHLUu6UvtxezNOQRMgladxw7QS8DhYJJPi66qeYJsCH0ecfQCEKuvWx69ZgeG6VHg1iZipBO1d8TGYRaj0LfdIaAAz3vTcT/vE6KwbWXiShJkUdstihIJcWYTiKgPaE4QzkyBJgS5lbKBqCAoQmqaEJw5l9eJM2zqnNZvbg7L9dO8zgK5JAckQpxyBWpkVtSJw3CiCLP5JW8WU/Wi/Vufcxal6x85oD8gfX5A/xOkh8=</latexit>

↵(✓)
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3.	How	do	various	infinite-distance	limits
				fit	together	in	one	moduli	space?
Example:	Type	IIB	string	theory	on							

<latexit sha1_base64="26AhMUwLwZr9k1uI07Orj1HkT+g=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgQcKu+DoGvHiMxDwgWcPspJMMmZ1dZmaFsOQTvHhQxKtf5M2/cZLsQRMLGoqqbrq7glhwbVz328mtrK6tb+Q3C1vbO7t7xf2Dho4SxbDOIhGpVkA1Ci6xbrgR2IoV0jAQ2AxGt1O/+YRK80g+mHGMfkgHkvc5o8ZKtdqj1y2W3LI7A1kmXkZKkKHaLX51ehFLQpSGCap123Nj46dUGc4ETgqdRGNM2YgOsG2ppCFqP52dOiEnVumRfqRsSUNm6u+JlIZaj8PAdobUDPWiNxX/89qJ6d/4KZdxYlCy+aJ+IoiJyPRv0uMKmRFjSyhT3N5K2JAqyoxNp2BD8BZfXiaN87J3Vb68vyhVzrI48nAEx3AKHlxDBe6gCnVgMIBneIU3RzgvzrvzMW/NOdnMIfyB8/kDzmCNbg==</latexit>

S1

<latexit sha1_base64="lZ9HKFMGdDLee7ySdOYrwHq30cw=">AAAB8XicbVDLSgNBEJz1GeMr6tHLYhA8SNgVX8eAF48RzAOzIcxOepMhszPLTK8Ql/yFFw+KePVvvPk3TpI9aGJBQ1HVTXdXmAhu0PO+naXlldW19cJGcXNre2e3tLffMCrVDOpMCaVbITUguIQ6chTQSjTQOBTQDIc3E7/5CNpwJe9xlEAnpn3JI84oWukheAKk3UAPVLdU9ireFO4i8XNSJjlq3dJX0FMsjUEiE9SYtu8l2MmoRs4EjItBaiChbEj70LZU0hhMJ5tePHaPrdJzI6VtSXSn6u+JjMbGjOLQdsYUB2bem4j/ee0Uo+tOxmWSIkg2WxSlwkXlTt53e1wDQzGyhDLN7a0uG1BNGdqQijYEf/7lRdI4q/iXlYu783L1NI+jQA7JETkhPrkiVXJLaqROGJHkmbySN8c4L8678zFrXXLymQPyB87nD7pIkOY=</latexit>

⇣⇢

<latexit sha1_base64="EsEW8iMNJfeKGajp1j5frDvYjXs=">AAAB8XicbVDLSgNBEOz1GeMr6tHLYBA8SNgVX8eAF48RzAOzIcxOepMhs7PLzKwQl/yFFw+KePVvvPk3TpI9aGJBQ1HVTXdXkAiujet+O0vLK6tr64WN4ubW9s5uaW+/oeNUMayzWMSqFVCNgkusG24EthKFNAoENoPhzcRvPqLSPJb3ZpRgJ6J9yUPOqLHSg/+Ehnb92oB3S2W34k5BFomXkzLkqHVLX34vZmmE0jBBtW57bmI6GVWGM4Hjop9qTCgb0j62LZU0Qt3JphePybFVeiSMlS1pyFT9PZHRSOtRFNjOiJqBnvcm4n9eOzXhdSfjMkkNSjZbFKaCmJhM3ic9rpAZMbKEMsXtrYQNqKLM2JCKNgRv/uVF0jireJeVi7vzcvU0j6MAh3AEJ+DBFVThFmpQBwYSnuEV3hztvDjvzsesdcnJZw7gD5zPH31kkL4=</latexit>

⇣�

<latexit sha1_base64="145t6z95rDRRIJTgTMh7evEPMlQ=">AAACD3icbZDLSsNAFIYnXmu9RV26GSyKCymJeNsIBTcuK9gLNGmZTCft0MmFmROhhLyBG1/FjQtF3Lp159s4abPQ1gMDH/9/DmfO78WCK7Csb2NhcWl5ZbW0Vl7f2NzaNnd2mypKJGUNGolItj2imOAhawAHwdqxZCTwBGt5o5vcbz0wqXgU3sM4Zm5ABiH3OSWgpZ555AwJpA6QJOtyfI0dXxKa9rETD3mXZznlXs+sWFVrUnge7AIqqKh6z/xy+hFNAhYCFUSpjm3F4KZEAqeCZWUnUSwmdEQGrKMxJAFTbjq5J8OHWuljP5L6hYAn6u+JlARKjQNPdwYEhmrWy8X/vE4C/pWb8jBOgIV0ushPBIYI5+HgPpeMghhrIFRy/VdMh0QnAjrCsg7Bnj15HpqnVfuien53VqmdFHGU0D46QMfIRpeohm5RHTUQRY/oGb2iN+PJeDHejY9p64JRzOyhP2V8/gD2iJyQ</latexit>

⌧̂ i =
d�i

d⌧
<latexit sha1_base64="dUKzicUmEGk+WgPDT2p6kdu/xnw="></latexit>

↵ = �d logm

d⌧
= ~⇣ · ⌧̂

<latexit sha1_base64="alytiQQzQ4Sh79Ht0RNxpYP5gGE=">AAACEXicbVDLSsNAFJ3UV62vqEs3g0WoICURXxuh4MZlBfuAJpTJdNoOnUzCzI1QQn/Bjb/ixoUibt2582+ctFlo64GBwznncueeIBZcg+N8W4Wl5ZXVteJ6aWNza3vH3t1r6ihRlDVoJCLVDohmgkvWAA6CtWPFSBgI1gpGN5nfemBK80jewzhmfkgGkvc5JWCkrl3xAj4QFew1mQLsDQmkHpBkkgvX2MVZQh137bJTdabAi8TNSRnlqHftL68X0SRkEqggWndcJwY/JQo4FWxS8hLNYkJHZMA6hkoSMu2n04sm+MgoPdyPlHkS8FT9PZGSUOtxGJhkSGCo571M/M/rJNC/8lMu4wSYpLNF/URgiHBWD+5xxSiIsSGEKm7+iumQKELBlFgyJbjzJy+S5mnVvaie352Vayd5HUV0gA5RBbnoEtXQLaqjBqLoET2jV/RmPVkv1rv1MYsWrHxmH/2B9fkDFnSb2Q==</latexit>�
k⌧̂k = 1

�

<latexit sha1_base64="KQalcL//Uz4uLYv7Dvzs683epYs=">AAACEnicbVDLThtBEJyF8Ih5GThyGcVCChJYuwgIR6RcOIIUY0tex+odt+0RszujmV6Itdpv4MKv5JJDEOLKKbf8TcaPQ3iUNFKpqls9VYlR0lEY/g3m5j8sLC4tf6ysrK6tb1Q3t66czq3AhtBK21YCDpXMsEGSFLaMRUgThc3k+uvYb96gdVJn32hksJPCIJN9KYC81K3upd0iJvxBBelbtGXJY2O1Ic3xe3EQgzJD4DFBXnartbAeTsDfkmhGamyGi271T9zTIk8xI6HAuXYUGuoUYEkKhWUlzh0aENcwwLanGaToOsUkUsl3vdLjfW39y4hP1P83CkidG6WJn0yBhu61Nxbf89o59U87hcxMTpiJ6aF+rrhPPO6H96RFQWrkCQgr/V+5GIIFQb7Fii8heh35Lbk6rEcn9ePLo9rZ/qyOZbbDPrHPLGJf2Bk7ZxeswQS7Yz/Zb/YQ3Ae/gsfgaTo6F8x2ttkLBM//AJLQnpc=</latexit>

mtower / e�↵⌧ geodesic
distance

tangent	to	geodesic

KK

D1	osc.F1	osc.

D1	windF1	wind

Convex	hull	determines									!
<latexit sha1_base64="lE/YNGiby99aoXeKnvkHYx3CVoA=">AAAB9XicbVDJSgNBEO1xjXGLevTSGIQIEmbE7Rjw4jGCWSAzhppOT9KkZ6G7RglD/sOLB0W8+i/e/Bs7yRw08UHB470qqur5iRQabfvbWlpeWV1bL2wUN7e2d3ZLe/tNHaeK8QaLZazaPmguRcQbKFDydqI4hL7kLX94M/Fbj1xpEUf3OEq4F0I/EoFggEZ6cEEmA6i4OOAIJ91S2a7aU9BF4uSkTHLUu6UvtxezNOQRMgladxw7QS8DhYJJPi66qeYJsCH0ecfQCEKuvWx69ZgeG6VHg1iZipBO1d8TGYRaj0LfdIaAAz3vTcT/vE6KwbWXiShJkUdstihIJcWYTiKgPaE4QzkyBJgS5lbKBqCAoQmqaEJw5l9eJM2zqnNZvbg7L9dO8zgK5JAckQpxyBWpkVtSJw3CiCLP5JW8WU/Wi/Vufcxal6x85oD8gfX5A/xOkh8=</latexit>

↵(✓)

<latexit sha1_base64="lE/YNGiby99aoXeKnvkHYx3CVoA=">AAAB9XicbVDJSgNBEO1xjXGLevTSGIQIEmbE7Rjw4jGCWSAzhppOT9KkZ6G7RglD/sOLB0W8+i/e/Bs7yRw08UHB470qqur5iRQabfvbWlpeWV1bL2wUN7e2d3ZLe/tNHaeK8QaLZazaPmguRcQbKFDydqI4hL7kLX94M/Fbj1xpEUf3OEq4F0I/EoFggEZ6cEEmA6i4OOAIJ91S2a7aU9BF4uSkTHLUu6UvtxezNOQRMgladxw7QS8DhYJJPi66qeYJsCH0ecfQCEKuvWx69ZgeG6VHg1iZipBO1d8TGYRaj0LfdIaAAz3vTcT/vE6KwbWXiShJkUdstihIJcWYTiKgPaE4QzkyBJgS5lbKBqCAoQmqaEJw5l9eJM2zqnNZvbg7L9dO8zgK5JAckQpxyBWpkVtSJw3CiCLP5JW8WU/Wi/Vufcxal6x85oD8gfX5A/xOkh8=</latexit>

↵(✓)



07

3.	How	do	various	infinite-distance	limits
				fit	together	in	one	moduli	space?

<latexit sha1_base64="lZ9HKFMGdDLee7ySdOYrwHq30cw=">AAAB8XicbVDLSgNBEJz1GeMr6tHLYhA8SNgVX8eAF48RzAOzIcxOepMhszPLTK8Ql/yFFw+KePVvvPk3TpI9aGJBQ1HVTXdXmAhu0PO+naXlldW19cJGcXNre2e3tLffMCrVDOpMCaVbITUguIQ6chTQSjTQOBTQDIc3E7/5CNpwJe9xlEAnpn3JI84oWukheAKk3UAPVLdU9ireFO4i8XNSJjlq3dJX0FMsjUEiE9SYtu8l2MmoRs4EjItBaiChbEj70LZU0hhMJ5tePHaPrdJzI6VtSXSn6u+JjMbGjOLQdsYUB2bem4j/ee0Uo+tOxmWSIkg2WxSlwkXlTt53e1wDQzGyhDLN7a0uG1BNGdqQijYEf/7lRdI4q/iXlYu783L1NI+jQA7JETkhPrkiVXJLaqROGJHkmbySN8c4L8678zFrXXLymQPyB87nD7pIkOY=</latexit>

⇣⇢

KK

D1	osc.F1	osc.

D1	windF1	wind

<latexit sha1_base64="EsEW8iMNJfeKGajp1j5frDvYjXs=">AAAB8XicbVDLSgNBEOz1GeMr6tHLYBA8SNgVX8eAF48RzAOzIcxOepMhs7PLzKwQl/yFFw+KePVvvPk3TpI9aGJBQ1HVTXdXkAiujet+O0vLK6tr64WN4ubW9s5uaW+/oeNUMayzWMSqFVCNgkusG24EthKFNAoENoPhzcRvPqLSPJb3ZpRgJ6J9yUPOqLHSg/+Ehnb92oB3S2W34k5BFomXkzLkqHVLX34vZmmE0jBBtW57bmI6GVWGM4Hjop9qTCgb0j62LZU0Qt3JphePybFVeiSMlS1pyFT9PZHRSOtRFNjOiJqBnvcm4n9eOzXhdSfjMkkNSjZbFKaCmJhM3ic9rpAZMbKEMsXtrYQNqKLM2JCKNgRv/uVF0jireJeVi7vzcvU0j6MAh3AEJ+DBFVThFmpQBwYSnuEV3hztvDjvzsesdcnJZw7gD5zPH31kkL4=</latexit>

⇣�

<latexit sha1_base64="lE/YNGiby99aoXeKnvkHYx3CVoA=">AAAB9XicbVDJSgNBEO1xjXGLevTSGIQIEmbE7Rjw4jGCWSAzhppOT9KkZ6G7RglD/sOLB0W8+i/e/Bs7yRw08UHB470qqur5iRQabfvbWlpeWV1bL2wUN7e2d3ZLe/tNHaeK8QaLZazaPmguRcQbKFDydqI4hL7kLX94M/Fbj1xpEUf3OEq4F0I/EoFggEZ6cEEmA6i4OOAIJ91S2a7aU9BF4uSkTHLUu6UvtxezNOQRMgladxw7QS8DhYJJPi66qeYJsCH0ecfQCEKuvWx69ZgeG6VHg1iZipBO1d8TGYRaj0LfdIaAAz3vTcT/vE6KwbWXiShJkUdstihIJcWYTiKgPaE4QzkyBJgS5lbKBqCAoQmqaEJw5l9eJM2zqnNZvbg7L9dO8zgK5JAckQpxyBWpkVtSJw3CiCLP5JW8WU/Wi/Vufcxal6x85oD8gfX5A/xOkh8=</latexit>

↵(✓)
<latexit sha1_base64="pKE3ZRoKpfscbakv/WY5IPUmocY=">AAAB/HicbVDJSgNBEO2JW4zbaI5eBoMQQcOMuB0DXjxGMAtkxlDT6Uma9Cx01wjDEH/FiwdFvPoh3vwbO8tBow8KHu9VUVXPTwRXaNtfRmFpeWV1rbhe2tjc2t4xd/daKk4lZU0ai1h2fFBM8Ig1kaNgnUQyCH3B2v7oeuK3H5hUPI7uMEuYF8Ig4gGngFrqmWUXRDKE+/zEGVddHDKEo55ZsWv2FNZf4sxJhczR6Jmfbj+macgipAKU6jp2gl4OEjkVbFxyU8USoCMYsK6mEYRMefn0+LF1qJW+FcRSV4TWVP05kUOoVBb6ujMEHKpFbyL+53VTDK68nEdJiiyis0VBKiyMrUkSVp9LRlFkmgCVXN9q0SFIoKjzKukQnMWX/5LWac25qJ3fnlXqx/M4imSfHJAqccglqZMb0iBNQklGnsgLeTUejWfjzXiftRaM+UyZ/ILx8Q3fk5Q2</latexit>

↵�1(✓)

Example:	Type	IIB	string	theory	on							
<latexit sha1_base64="26AhMUwLwZr9k1uI07Orj1HkT+g=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgQcKu+DoGvHiMxDwgWcPspJMMmZ1dZmaFsOQTvHhQxKtf5M2/cZLsQRMLGoqqbrq7glhwbVz328mtrK6tb+Q3C1vbO7t7xf2Dho4SxbDOIhGpVkA1Ci6xbrgR2IoV0jAQ2AxGt1O/+YRK80g+mHGMfkgHkvc5o8ZKtdqj1y2W3LI7A1kmXkZKkKHaLX51ehFLQpSGCap123Nj46dUGc4ETgqdRGNM2YgOsG2ppCFqP52dOiEnVumRfqRsSUNm6u+JlIZaj8PAdobUDPWiNxX/89qJ6d/4KZdxYlCy+aJ+IoiJyPRv0uMKmRFjSyhT3N5K2JAqyoxNp2BD8BZfXiaN87J3Vb68vyhVzrI48nAEx3AKHlxDBe6gCnVgMIBneIU3RzgvzrvzMW/NOdnMIfyB8/kDzmCNbg==</latexit>

S1

Convex	hull	determines									!
<latexit sha1_base64="lE/YNGiby99aoXeKnvkHYx3CVoA=">AAAB9XicbVDJSgNBEO1xjXGLevTSGIQIEmbE7Rjw4jGCWSAzhppOT9KkZ6G7RglD/sOLB0W8+i/e/Bs7yRw08UHB470qqur5iRQabfvbWlpeWV1bL2wUN7e2d3ZLe/tNHaeK8QaLZazaPmguRcQbKFDydqI4hL7kLX94M/Fbj1xpEUf3OEq4F0I/EoFggEZ6cEEmA6i4OOAIJ91S2a7aU9BF4uSkTHLUu6UvtxezNOQRMgladxw7QS8DhYJJPi66qeYJsCH0ecfQCEKuvWx69ZgeG6VHg1iZipBO1d8TGYRaj0LfdIaAAz3vTcT/vE6KwbWXiShJkUdstihIJcWYTiKgPaE4QzkyBJgS5lbKBqCAoQmqaEJw5l9eJM2zqnNZvbg7L9dO8zgK5JAckQpxyBWpkVtSJw3CiCLP5JW8WU/Wi/Vufcxal6x85oD8gfX5A/xOkh8=</latexit>

↵(✓)

<latexit sha1_base64="iR02mrBz/v0oF95HpQxx3qFemY0=">AAAB/HicbVDLSsNAFJ34rPUV7dJNsAiuSlJ8LQtuXLioYB/QhjKZTtKhk5kwc6OEUH/FjQtF3Poh7vwbp20W2nrgwuGce7n3niDhTIPrflsrq2vrG5ulrfL2zu7evn1w2NYyVYS2iORSdQOsKWeCtoABp91EURwHnHaC8fXU7zxQpZkU95Al1I9xJFjICAYjDexK/1aKiNMQFItGgJWSjwO76tbcGZxl4hWkigo0B/ZXfyhJGlMBhGOte56bgJ9jBYxwOin3U00TTMY4oj1DBY6p9vPZ8RPnxChDJ5TKlABnpv6eyHGsdRYHpjPGMNKL3lT8z+ulEF75ORNJClSQ+aIw5Q5IZ5qEM2SKEuCZIZgoZm51yAgrTMDkVTYheIsvL5N2veZd1M7vzqqNehFHCR2hY3SKPHSJGugGNVELEZShZ/SK3qwn68V6tz7mrStWMVNBf2B9/gB1O5VD</latexit>()
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3.	How	do	various	infinite-distance	limits
				fit	together	in	one	moduli	space?
Tower	hull	related	to	duali0es!

<latexit sha1_base64="lZ9HKFMGdDLee7ySdOYrwHq30cw=">AAAB8XicbVDLSgNBEJz1GeMr6tHLYhA8SNgVX8eAF48RzAOzIcxOepMhszPLTK8Ql/yFFw+KePVvvPk3TpI9aGJBQ1HVTXdXmAhu0PO+naXlldW19cJGcXNre2e3tLffMCrVDOpMCaVbITUguIQ6chTQSjTQOBTQDIc3E7/5CNpwJe9xlEAnpn3JI84oWukheAKk3UAPVLdU9ireFO4i8XNSJjlq3dJX0FMsjUEiE9SYtu8l2MmoRs4EjItBaiChbEj70LZU0hhMJ5tePHaPrdJzI6VtSXSn6u+JjMbGjOLQdsYUB2bem4j/ee0Uo+tOxmWSIkg2WxSlwkXlTt53e1wDQzGyhDLN7a0uG1BNGdqQijYEf/7lRdI4q/iXlYu783L1NI+jQA7JETkhPrkiVXJLaqROGJHkmbySN8c4L8678zFrXXLymQPyB87nD7pIkOY=</latexit>

⇣⇢

KK

D1	osc.F1	osc.

D1	windF1	wind

<latexit sha1_base64="EsEW8iMNJfeKGajp1j5frDvYjXs=">AAAB8XicbVDLSgNBEOz1GeMr6tHLYBA8SNgVX8eAF48RzAOzIcxOepMhs7PLzKwQl/yFFw+KePVvvPk3TpI9aGJBQ1HVTXdXkAiujet+O0vLK6tr64WN4ubW9s5uaW+/oeNUMayzWMSqFVCNgkusG24EthKFNAoENoPhzcRvPqLSPJb3ZpRgJ6J9yUPOqLHSg/+Ehnb92oB3S2W34k5BFomXkzLkqHVLX34vZmmE0jBBtW57bmI6GVWGM4Hjop9qTCgb0j62LZU0Qt3JphePybFVeiSMlS1pyFT9PZHRSOtRFNjOiJqBnvcm4n9eOzXhdSfjMkkNSjZbFKaCmJhM3ic9rpAZMbKEMsXtrYQNqKLM2JCKNgRv/uVF0jireJeVi7vzcvU0j6MAh3AEJ+DBFVThFmpQBwYSnuEV3hztvDjvzsesdcnJZw7gD5zPH31kkL4=</latexit>

⇣�
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3.	How	do	various	infinite-distance	limits
				fit	together	in	one	moduli	space?
Tower	hull	related	to	duali0es!

<latexit sha1_base64="lZ9HKFMGdDLee7ySdOYrwHq30cw=">AAAB8XicbVDLSgNBEJz1GeMr6tHLYhA8SNgVX8eAF48RzAOzIcxOepMhszPLTK8Ql/yFFw+KePVvvPk3TpI9aGJBQ1HVTXdXmAhu0PO+naXlldW19cJGcXNre2e3tLffMCrVDOpMCaVbITUguIQ6chTQSjTQOBTQDIc3E7/5CNpwJe9xlEAnpn3JI84oWukheAKk3UAPVLdU9ireFO4i8XNSJjlq3dJX0FMsjUEiE9SYtu8l2MmoRs4EjItBaiChbEj70LZU0hhMJ5tePHaPrdJzI6VtSXSn6u+JjMbGjOLQdsYUB2bem4j/ee0Uo+tOxmWSIkg2WxSlwkXlTt53e1wDQzGyhDLN7a0uG1BNGdqQijYEf/7lRdI4q/iXlYu783L1NI+jQA7JETkhPrkiVXJLaqROGJHkmbySN8c4L8678zFrXXLymQPyB87nD7pIkOY=</latexit>

⇣⇢

KK

D1	osc.F1	osc.

D1	windF1	wind

<latexit sha1_base64="EsEW8iMNJfeKGajp1j5frDvYjXs=">AAAB8XicbVDLSgNBEOz1GeMr6tHLYBA8SNgVX8eAF48RzAOzIcxOepMhs7PLzKwQl/yFFw+KePVvvPk3TpI9aGJBQ1HVTXdXkAiujet+O0vLK6tr64WN4ubW9s5uaW+/oeNUMayzWMSqFVCNgkusG24EthKFNAoENoPhzcRvPqLSPJb3ZpRgJ6J9yUPOqLHSg/+Ehnb92oB3S2W34k5BFomXkzLkqHVLX34vZmmE0jBBtW57bmI6GVWGM4Hjop9qTCgb0j62LZU0Qt3JphePybFVeiSMlS1pyFT9PZHRSOtRFNjOiJqBnvcm4n9eOzXhdSfjMkkNSjZbFKaCmJhM3ic9rpAZMbKEMsXtrYQNqKLM2JCKNgRv/uVF0jireJeVi7vzcvU0j6MAh3AEJ+DBFVThFmpQBwYSnuEV3hztvDjvzsesdcnJZw7gD5zPH31kkL4=</latexit>

⇣�

Type	IIB					
decompact.

Type	IIA					
decompact. Dual	Type	IIA					

decompact.

(															)
<latexit sha1_base64="bxt7VYrlVRXrSe81Vku6Y5ECKb4=">AAAB+nicbVDJSgNBEO2JW4xbokcvjUHIKcyI2zHgxWMEs0AyDD2dmqRJz0J3jSaM+RQvHhTx6pd482/sLAdNfFDweK+Kqnp+IoVG2/62cmvrG5tb+e3Czu7e/kGxdNjUcao4NHgsY9X2mQYpImigQAntRAELfQktf3gz9VsPoLSIo3scJ+CGrB+JQHCGRvKKpb6naRdhhBkNxAh6E69Ytqv2DHSVOAtSJgvUveJXtxfzNIQIuWRadxw7QTdjCgWXMCl0Uw0J40PWh46hEQtBu9ns9Ak9NUqPBrEyFSGdqb8nMhZqPQ590xkyHOhlbyr+53VSDK7dTERJihDx+aIglRRjOs2B9oQCjnJsCONKmFspHzDFOJq0CiYEZ/nlVdI8qzqX1Yu783KtsogjT47JCakQh1yRGrklddIgnDySZ/JK3qwn68V6tz7mrTlrMXNE/sD6/AE0i5Pn</latexit>

gs fixed

(															)
<latexit sha1_base64="bxt7VYrlVRXrSe81Vku6Y5ECKb4=">AAAB+nicbVDJSgNBEO2JW4xbokcvjUHIKcyI2zHgxWMEs0AyDD2dmqRJz0J3jSaM+RQvHhTx6pd482/sLAdNfFDweK+Kqnp+IoVG2/62cmvrG5tb+e3Czu7e/kGxdNjUcao4NHgsY9X2mQYpImigQAntRAELfQktf3gz9VsPoLSIo3scJ+CGrB+JQHCGRvKKpb6naRdhhBkNxAh6E69Ytqv2DHSVOAtSJgvUveJXtxfzNIQIuWRadxw7QTdjCgWXMCl0Uw0J40PWh46hEQtBu9ns9Ak9NUqPBrEyFSGdqb8nMhZqPQ590xkyHOhlbyr+53VSDK7dTERJihDx+aIglRRjOs2B9oQCjnJsCONKmFspHzDFOJq0CiYEZ/nlVdI8qzqX1Yu783KtsogjT47JCakQh1yRGrklddIgnDySZ/JK3qwn68V6tz7mrTlrMXNE/sD6/AE0i5Pn</latexit>

gs fixed
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3.	How	do	various	infinite-distance	limits
				fit	together	in	one	moduli	space?
Tower	hull	related	to	duali0es!

<latexit sha1_base64="lZ9HKFMGdDLee7ySdOYrwHq30cw=">AAAB8XicbVDLSgNBEJz1GeMr6tHLYhA8SNgVX8eAF48RzAOzIcxOepMhszPLTK8Ql/yFFw+KePVvvPk3TpI9aGJBQ1HVTXdXmAhu0PO+naXlldW19cJGcXNre2e3tLffMCrVDOpMCaVbITUguIQ6chTQSjTQOBTQDIc3E7/5CNpwJe9xlEAnpn3JI84oWukheAKk3UAPVLdU9ireFO4i8XNSJjlq3dJX0FMsjUEiE9SYtu8l2MmoRs4EjItBaiChbEj70LZU0hhMJ5tePHaPrdJzI6VtSXSn6u+JjMbGjOLQdsYUB2bem4j/ee0Uo+tOxmWSIkg2WxSlwkXlTt53e1wDQzGyhDLN7a0uG1BNGdqQijYEf/7lRdI4q/iXlYu783L1NI+jQA7JETkhPrkiVXJLaqROGJHkmbySN8c4L8678zFrXXLymQPyB87nD7pIkOY=</latexit>

⇣⇢

KK

D1	osc.F1	osc.

D1	windF1	wind

<latexit sha1_base64="EsEW8iMNJfeKGajp1j5frDvYjXs=">AAAB8XicbVDLSgNBEOz1GeMr6tHLYBA8SNgVX8eAF48RzAOzIcxOepMhs7PLzKwQl/yFFw+KePVvvPk3TpI9aGJBQ1HVTXdXkAiujet+O0vLK6tr64WN4ubW9s5uaW+/oeNUMayzWMSqFVCNgkusG24EthKFNAoENoPhzcRvPqLSPJb3ZpRgJ6J9yUPOqLHSg/+Ehnb92oB3S2W34k5BFomXkzLkqHVLX34vZmmE0jBBtW57bmI6GVWGM4Hjop9qTCgb0j62LZU0Qt3JphePybFVeiSMlS1pyFT9PZHRSOtRFNjOiJqBnvcm4n9eOzXhdSfjMkkNSjZbFKaCmJhM3ic9rpAZMbKEMsXtrYQNqKLM2JCKNgRv/uVF0jireJeVi7vzcvU0j6MAh3AEJ+DBFVThFmpQBwYSnuEV3hztvDjvzsesdcnJZw7gD5zPH31kkL4=</latexit>

⇣�

Emergent
string	limit

Dual	emergent
string	limit

M	theory				decompact.

(          )
<latexit sha1_base64="hvUeRr6e1a8JX48zYxY+SWUVnMc=">AAAB8HicbVDLSgMxFL1TX7W+qi7dBIvQVZkRX8uCG5cV7EPaoWTSTBuax5BkhDL0K9y4UMStn+POvzFtZ6GtBwKHc+4l95wo4cxY3//2CmvrG5tbxe3Szu7e/kH58KhlVKoJbRLFle5E2FDOJG1aZjntJJpiEXHajsa3M7/9RLVhSj7YSUJDgYeSxYxg66THYd+gnlXI75crfs2fA62SICcVyNHol796A0VSQaUlHBvTDfzEhhnWlhFOp6VeamiCyRgPaddRiQU1YTY/eIrOnDJAsdLuSYvm6u+NDAtjJiJykwLbkVn2ZuJ/Xje18U2YMZmklkqy+ChOOXIRZ+nRgGlKLJ84golm7lZERlhjYl1HJVdCsBx5lbTOa8FV7fL+olKv5nUU4QROoQoBXEMd7qABTSAg4Ble4c3T3ov37n0sRgtevnMMf+B9/gDH94+s</latexit>

gs ! 0
<latexit sha1_base64="Ho1wt9l/t3rTmBVERfMakqjYGsg=">AAACB3icbVDLSgNBEJz1GeNr1aMgg0HMKe6Kr2PAi8coxgSyIcxOepPB2YczvZKw5ObFX/HiQRGv/oI3/8ZJzEETCxqKqm66u/xECo2O82XNzM7NLyzmlvLLK6tr6/bG5o2OU8WhymMZq7rPNEgRQRUFSqgnCljoS6j5t+dDv3YPSos4usZ+As2QdSIRCM7QSC175+rA03cKM4/JpMv2B9RD6GFGA9GD9qBlF5ySMwKdJu6YFM gYlZb96bVjnoYQIZdM64brJNjMmELBJQzyXqohYfyWdaBhaMRC0M1s9MeA7hmlTYNYmYqQjtTfExkLte6HvukMGXb1pDcU//MaKQZnzUxESYoQ8Z9FQSopxnQYCm0LBRxl3xDGlTC3Ut5linE00eVNCO7ky9Pk5rDknpSOL48K5eI4jhzZJrukSFxySsrkglRIlXDyQJ7IC3m1Hq1n6816/2mdscYzW+QPrI9vBBeZWA==</latexit>

R/
p
↵0 fixed

(														)
<latexit sha1_base64="jIJALrnEbNX33/tnDGr6U5Mw7jY=">AAAB+3icbVDJSgNBEO2JW4xbjEcvjUHIKcyI2zHgxWMEs0BmCD2dmqRJz0J3jSQM+RUvHhTx6o9482/sJHPQxAcFj/eqqKrnJ1JotO1vq7CxubW9U9wt7e0fHB6VjyttHaeKQ4vHMlZdn2mQIoIWCpTQTRSw0JfQ8cd3c7/zBEqLOHrEaQJeyIaRCARnaKR+ueIiS6mLMMGMBmICg1m/XLXr9gJ0nTg5qZIczX75yx3EPA0hQi6Z1j3HTtDLmELBJcxKbqohYXzMhtAzNGIhaC9b3D6j50YZ0CBWpiKkC/X3RMZCraehbzpDhiO96s3F/7xeisGtl4koSREivlwUpJJiTOdB0IFQwFFODWFcCXMr5SOmGEcTV8mE4Ky+vE7aF3Xnun71cFlt1PI4iuSUnJEaccgNaZB70iQtwsmEPJNX8mbNrBfr3fpYthasfOaE/IH1+QMGF5Re</latexit>

⌧ fixed
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3.	How	do	various	infinite-distance	limits
				fit	together	in	one	moduli	space?
Tower	hull	related	to	duali0es!

<latexit sha1_base64="lZ9HKFMGdDLee7ySdOYrwHq30cw=">AAAB8XicbVDLSgNBEJz1GeMr6tHLYhA8SNgVX8eAF48RzAOzIcxOepMhszPLTK8Ql/yFFw+KePVvvPk3TpI9aGJBQ1HVTXdXmAhu0PO+naXlldW19cJGcXNre2e3tLffMCrVDOpMCaVbITUguIQ6chTQSjTQOBTQDIc3E7/5CNpwJe9xlEAnpn3JI84oWukheAKk3UAPVLdU9ireFO4i8XNSJjlq3dJX0FMsjUEiE9SYtu8l2MmoRs4EjItBaiChbEj70LZU0hhMJ5tePHaPrdJzI6VtSXSn6u+JjMbGjOLQdsYUB2bem4j/ee0Uo+tOxmWSIkg2WxSlwkXlTt53e1wDQzGyhDLN7a0uG1BNGdqQijYEf/7lRdI4q/iXlYu783L1NI+jQA7JETkhPrkiVXJLaqROGJHkmbySN8c4L8678zFrXXLymQPyB87nD7pIkOY=</latexit>

⇣⇢

KK

D1	osc.F1	osc.

D1	windF1	wind

dual
Type	IIB

dual
Type	IIA

Type	IIA

M-theory

Type	IIB

<latexit sha1_base64="EsEW8iMNJfeKGajp1j5frDvYjXs=">AAAB8XicbVDLSgNBEOz1GeMr6tHLYBA8SNgVX8eAF48RzAOzIcxOepMhs7PLzKwQl/yFFw+KePVvvPk3TpI9aGJBQ1HVTXdXkAiujet+O0vLK6tr64WN4ubW9s5uaW+/oeNUMayzWMSqFVCNgkusG24EthKFNAoENoPhzcRvPqLSPJb3ZpRgJ6J9yUPOqLHSg/+Ehnb92oB3S2W34k5BFomXkzLkqHVLX34vZmmE0jBBtW57bmI6GVWGM4Hjop9qTCgb0j62LZU0Qt3JphePybFVeiSMlS1pyFT9PZHRSOtRFNjOiJqBnvcm4n9eOzXhdSfjMkkNSjZbFKaCmJhM3ic9rpAZMbKEMsXtrYQNqKLM2JCKNgRv/uVF0jireJeVi7vzcvU0j6MAh3AEJ+DBFVThFmpQBwYSnuEV3hztvDjvzsesdcnJZw7gD5zPH31kkL4=</latexit>

⇣�
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3.	How	do	various	infinite-distance	limits
				fit	together	in	one	moduli	space?
In	general,	assuming	that

i.	The	moduli	space	   			is	flat
ii.	The	tower	convex	hull	is	same	for	all
							(the	genera>ng	towers	do	not	move)
iii.	Sharpened	SWGC	is	sa>sfied	by	infinite	towers
							(the	“tower	SWGC”)

<latexit sha1_base64="KGOTYCf358K/m7WG+vNNSJ/GHaI=">AAAB8nicbVDLSgMxFL1TX7W+qi7dBIvgQsqM+FoW3LgRKtgHTIeSSTNtaCYZkoxQhn6GGxeKuPVr3Pk3ZtpZaOuBwOGce8m5J0w408Z1v53Syura+kZ5s7K1vbO7V90/aGuZKkJbRHKpuiHWlDNBW4YZTruJojgOOe2E49vc7zxRpZkUj2aS0CDGQ8EiRrCxkt+LsRkRzLP7ab9ac+vuDGiZeAWpQYFmv/rVG0iSxlQYwrHWvucmJsiwMoxwOq30Uk0TTMZ4SH1LBY6pDrJZ5Ck6scoARVLZJwyaqb83MhxrPYlDO5lH1IteLv7n+amJboKMiSQ1VJD5R1HKkZEovx8NmKLE8IklmChmsyIywgoTY1uq2BK8xZOXSfu87l3VLx8uao2zoo4yHMExnIIH19CAO2hCCwhIeIZXeHOM8+K8Ox/z0ZJT7BzCHzifP38skVc=</latexit>

M
<latexit sha1_base64="WpjsvwIHN5XBWeHQo0WOqiAE2Sc=">AAAB/XicbVDLSsNAFL3xWesrPnZuBovgQkoivpYFN26ECvYBTSiT6aQdOpmEmYlQQ/FX3LhQxK3/4c6/cdJmoa0HBg7n3Ms9c4KEM6Ud59taWFxaXlktrZXXNza3tu2d3aaKU0log8Q8lu0AK8qZoA3NNKftRFIcBZy2guF17rceqFQsFvd6lFA/wn3BQkawNlLX3veSAUMeE8iLsB4QzLPbcdeuOFVnAjRP3IJUoEC9a395vZikERWacKxUx3US7WdYakY4HZe9VNEEkyHu046hAkdU+dkk/RgdGaWHwliaJzSaqL83MhwpNYoCM5lHVLNeLv7ndVIdXvkZE0mqqSDTQ2HKkY5RXgXqMUmJ5iNDMJHMZEVkgCUm2hRWNiW4s1+eJ83TqntRPb87q9ROijpKcACHcAwuXEINbqAODSDwCM/wCm/Wk/VivVsf09EFq9jZgz+wPn8AGBaU8g==</latexit>

� 2 M

…then	the	sharpened	Distance	Conjecture	follows.

In	such	cases,	the	tower	convex	hull	concisely	
summarizes	all	infinite-distance	limits.
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i.	The	moduli	space	is	flat?
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i.	The	moduli	space	is	flat?
<latexit sha1_base64="73iO9Xcl6QUJInjvtpe9MA74L3g=">AAACDHicdVDLSsNAFJ3UV62vqEs3wSK4KolY7bLgxmUF+4AmlMlk0g6dTMLMTbGE/IJf4Fa/wJ249R/8AP/DSVvB+jhw4XDOvdzD8RPOFNj2u1FaWV1b3yhvVra2d3b3zP2DjopTSWibxDyWPR8rypmgbWDAaS+RFEc+p11/fFX43QmVisXiFqYJ9SI8FCxkBIOWBqbpAr2DzA2YGGb1ep4PzKpTs2ew7F/ky6qiBVoD88MNYpJGVADhWKm+YyfgZVgCI5zmFTdVNMFkjIe0r6nAEVVeNkueWydaCawwlnoEWDP1+0WGI6Wmka83Iwwj9dMrxL+8fgphw8uYSFKggswfhSm3ILaKGqyASUqATzXBRDKd1SIjLDEBXdbSl4QV0ZZ6+Z90zmrORa1+c15tNhYNldEROkanyEGXqImuUQu1EUET9IAe0ZNxbzwbL8brfLVkLG4O0RKMt0/i7Zw0</latexit>

7
<latexit sha1_base64="EEfJYlteWV7PDM5jpP6gbPlmQNE="></latexit>

M = SL(2,R)
SL(2,Z)⇥SO(2)

⇥R
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i.	The	moduli	space	is	flat?
Ignored	axions	so	far.	Actual	tower	hull	is:

(Etheredge,	BH,	Kaya,
Qiu,	Rudelius	’22)

Connec:ng	the	(sharpened)	SWGC	and	DC	becomes
more	subtle,	see	Etheredge	2307.xxxxx

<latexit sha1_base64="A8/GihnFpR0IAclGIPXK8VHgLjc=">AAACCHicbVDLSsNAFJ34rLVqrUs3g0VwISUp+FhW3LisYB/QxDCZTtqhk0mYuRFq6A+4cetWv8CduPUnxA/wB/wCk7YL23rgwuGce7mH40WCazDNL2NpeWV1bT23kd8sbG3vFHdLTR3GirIGDUWo2h7RTHDJGsBBsHakGAk8wVre4DLzW3dMaR7KGxhGzAlIT3KfUwKpdGvfMyBuYgOJ3erILZbNijkGXiTWlJRrhceLn9KnrrvFb7sb0jhgEqggWncsMwInIQo4FWyUt2PNIkIHpMc6KZUkYNpJxqlH+DBVutgPVToS8Fj9e5GQQOth4KWbAYG+nvcy8T+vE4N/7iRcRjEwSSeP/FhgCHFWAe5yxSiIYUoIVTzNimmfKEIhLWrmS8SzaFkv1nwLi6RZrVinlZNrq1w7RhPk0D46QEfIQmeohq5QHTUQRQo9oWf0YjwYr8ab8T5ZXTKmN3toBsbHL4b2nm4=</latexit>

⇣⌧2

<latexit sha1_base64="KNRswJh7hyGNmtPmY3QH2G37G9w=">AAACCHicbVDLSsNAFJ3UV61Va126GSyCCymJ4GNZceOygn1AE8NkOmmHTiZh5kaooT/gxq1b/QJ34tafED/AH/ALTNoubOuBC4dz7uUejhcJrsE0v4zc0vLK6lp+vbBR3NzaLu2UmzqMFWUNGopQtT2imeCSNYCDYO1IMRJ4grW8wWXmt+6Y0jyUNzCMmBOQnuQ+pwRS6da+Z0DcxAYSu9bILVXMqjkGXiTWlFRqxceLn/Knrrulb7sb0jhgEqggWncsMwInIQo4FWxUsGPNIkIHpMc6KZUkYNpJxqlH+CBVutgPVToS8Fj9e5GQQOth4KWbAYG+nvcy8T+vE4N/7iRcRjEwSSeP/FhgCHFWAe5yxSiIYUoIVTzNimmfKEIhLWrmS8SzaFkv1nwLi6R5XLVOqyfXVqV2hCbIoz20jw6Rhc5QDV2hOmogihR6Qs/oxXgwXo03432ymjOmN7toBsbHL4Venm0=</latexit>

⇣⌧1

<latexit sha1_base64="JPYV8YSi844Sg4Y0h+9ALtQfODk=">AAACAXicbVDLTgIxFO2gIuILdenCKjFxoWTGxMeSxI1LTBwggQnplA40dDqT9o4JTlj5BW71C9wZt36JH+Af+AF2gIWAJ2lycs69uafHjwXXYNtfVm5peSW/Wlgrrm9sbm2XdnbrOkoUZS6NRKSaPtFMcMlc4CBYM1aMhL5gDX9wk/mNB6Y0j+Q9DGPmhaQnecApASM12o8MSMftlMp2xR4DLxJnSsrVfF38HBye1Tql73Y3oknIJFBBtG45dgxeShRwKtio2E40iwkdkB5rGSpJyLSXjuOO8LFRujiIlHkS8Fj9u5GSUOth6JvJkEBfz3uZ+J/XSiC49lIu4wSYpJNDQSIwRDj7O+5yxSiIoSGEKm6yYtonilAwDc1ciXkWbWR6ceZbWCT184pzWbm4c8rVUzRBAe2jI3SCHHSFqugW1ZCLKBqgZ/SCXq0n6816tz4mozlrurOHZmB9/gJzgJpN</latexit>

⇣U

		-BPS	Towers
dense	on	circle

<latexit sha1_base64="sQLfUdAMp1OLaiI26+pqdjv6HYM=">AAACBXicbVDLSgMxFM3UV62vapdugkV0IWWm4GMlBTe6q2AfMB1KJs20oZlkSDJCGWbhyrULcadf4E7c+h1+gP9hpu3Cth4IHM65l3ty/IhRpW3728otLa+sruXXCxubW9s7xd29phKxxKSBBROy7SNFGOWkoalmpB1JgkKfkZY/vMr81j2Rigp+p0cR8ULU5zSgGGkjuZ1AIpw4aVJNu8WyXbHHgIvEmZJyrfRyc/R0+VDvFn 86PYHjkHCNGVLKdexIewmSmmJG0kInViRCeIj6xDWUo5AoLxlHTuGhUXowENI8ruFY/buRoFCpUeibyRDpgZr3MvE/z411cOEllEexJhxPDgUxg1rA7P+wRyXBmo0MQVhSkxXiATItaNPSzJWIZtGyXpz5FhZJs1pxziqnt065dgImyIN9cACOgQPOQQ1cgzpoAAwEeAav4M16tN6tD+tzMpqzpjslMAPr6xfdVZw9</latexit>

1
2

		-BPS	Towers
dense	on	cone

<latexit sha1_base64="nTnraR8K687Xh0VNIcWCHlpd+BY=">AAACBXicbVDLSgMxFM3UV62vapdugkV0IWVGfK2k4EZ3FewDpkPJpJk2NJMMSUYowyxcuXYh7vQL3Ilbv8MP8D/MtF3Y1gOBwzn3ck+OHzGqtG1/W7mFxaXllfxqYW19Y3OruL3TUCKWmNSxYEK2fKQIo5zUNdWMtCJJUOgz0vQHV5nfvCdSUcHv9DAiXoh6nAYUI20ktx1IhBMnTU7STrFsV+wR4DxxJqRcLb3cHDxdPtQ6xZ92V+A4JFxjhpRyHTvSXoKkppiRtNCOFYkQHqAecQ3lKCTKS0aRU7hvlC4MhDSPazhS/24kKFRqGPpmMkS6r2a9TPzPc2MdXHgJ5VGsCcfjQ0HMoBYw+z/sUkmwZkNDEJbUZIW4j0wL2rQ0dSWiWbSsF2e2hXnSOK44Z5XTW6dcPQJj5MEu2AOHwAHnoAquQQ3UAQYCPINX8GY9Wu/Wh/U5Hs1Zk50SmIL19QvghZw/</latexit>

1
4

<latexit sha1_base64="EEfJYlteWV7PDM5jpP6gbPlmQNE="></latexit>

M = SL(2,R)
SL(2,Z)⇥SO(2)

⇥R
<latexit sha1_base64="73iO9Xcl6QUJInjvtpe9MA74L3g=">AAACDHicdVDLSsNAFJ3UV62vqEs3wSK4KolY7bLgxmUF+4AmlMlk0g6dTMLMTbGE/IJf4Fa/wJ249R/8AP/DSVvB+jhw4XDOvdzD8RPOFNj2u1FaWV1b3yhvVra2d3b3zP2DjopTSWibxDyWPR8rypmgbWDAaS+RFEc+p11/fFX43QmVisXiFqYJ9SI8FCxkBIOWBqbpAr2DzA2YGGb1ep4PzKpTs2ew7F/ky6qiBVoD88MNYpJGVADhWKm+YyfgZVgCI5zmFTdVNMFkjIe0r6nAEVVeNkueWydaCawwlnoEWDP1+0WGI6Wmka83Iwwj9dMrxL+8fgphw8uYSFKggswfhSm3ILaKGqyASUqATzXBRDKd1SIjLDEBXdbSl4QV0ZZ6+Z90zmrORa1+c15tNhYNldEROkanyEGXqImuUQu1EUET9IAe0ZNxbzwbL8brfLVkLG4O0RKMt0/i7Zw0</latexit>

7
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i.	The	moduli	space	is	flat?
We	recover	previous	result	upon	taking	a	flat	slice:

<latexit sha1_base64="A8/GihnFpR0IAclGIPXK8VHgLjc=">AAACCHicbVDLSsNAFJ34rLVqrUs3g0VwISUp+FhW3LisYB/QxDCZTtqhk0mYuRFq6A+4cetWv8CduPUnxA/wB/wCk7YL23rgwuGce7mH40WCazDNL2NpeWV1bT23kd8sbG3vFHdLTR3GirIGDUWo2h7RTHDJGsBBsHakGAk8wVre4DLzW3dMaR7KGxhGzAlIT3KfUwKpdGvfMyBuYgOJ3erILZbNijkGXiTWlJRrhceLn9KnrrvFb7sb0jhgEqggWncsMwInIQo4FWyUt2PNIkIHpMc6KZUkYNpJxqlH+DBVutgPVToS8Fj9e5GQQOth4KWbAYG+nvcy8T+vE4N/7iRcRjEwSSeP/FhgCHFWAe5yxSiIYUoIVTzNimmfKEIhLWrmS8SzaFkv1nwLi6RZrVinlZNrq1w7RhPk0D46QEfIQmeohq5QHTUQRQo9oWf0YjwYr8ab8T5ZXTKmN3toBsbHL4b2nm4=</latexit>

⇣⌧2

<latexit sha1_base64="KNRswJh7hyGNmtPmY3QH2G37G9w=">AAACCHicbVDLSsNAFJ3UV61Va126GSyCCymJ4GNZceOygn1AE8NkOmmHTiZh5kaooT/gxq1b/QJ34tafED/AH/ALTNoubOuBC4dz7uUejhcJrsE0v4zc0vLK6lp+vbBR3NzaLu2UmzqMFWUNGopQtT2imeCSNYCDYO1IMRJ4grW8wWXmt+6Y0jyUNzCMmBOQnuQ+pwRS6da+Z0DcxAYSu9bILVXMqjkGXiTWlFRqxceLn/Knrrulb7sb0jhgEqggWncsMwInIQo4FWxUsGPNIkIHpMc6KZUkYNpJxqlH+CBVutgPVToS8Fj9e5GQQOth4KWbAYG+nvcy8T+vE4N/7iRcRjEwSSeP/FhgCHFWAe5yxSiIYUoIVTzNimmfKEIhLWrmS8SzaFkv1nwLi6R5XLVOqyfXVqV2hCbIoz20jw6Rhc5QDV2hOmogihR6Qs/oxXgwXo03432ymjOmN7toBsbHL4Venm0=</latexit>

⇣⌧1

<latexit sha1_base64="JPYV8YSi844Sg4Y0h+9ALtQfODk=">AAACAXicbVDLTgIxFO2gIuILdenCKjFxoWTGxMeSxI1LTBwggQnplA40dDqT9o4JTlj5BW71C9wZt36JH+Af+AF2gIWAJ2lycs69uafHjwXXYNtfVm5peSW/Wlgrrm9sbm2XdnbrOkoUZS6NRKSaPtFMcMlc4CBYM1aMhL5gDX9wk/mNB6Y0j+Q9DGPmhaQnecApASM12o8MSMftlMp2xR4DLxJnSsrVfF38HBye1Tql73Y3oknIJFBBtG45dgxeShRwKtio2E40iwkdkB5rGSpJyLSXjuOO8LFRujiIlHkS8Fj9u5GSUOth6JvJkEBfz3uZ+J/XSiC49lIu4wSYpJNDQSIwRDj7O+5yxSiIoSGEKm6yYtonilAwDc1ciXkWbWR6ceZbWCT184pzWbm4c8rVUzRBAe2jI3SCHHSFqugW1ZCLKBqgZ/SCXq0n6816tz4mozlrurOHZmB9/gJzgJpN</latexit>

⇣U

<latexit sha1_base64="EEfJYlteWV7PDM5jpP6gbPlmQNE="></latexit>

M = SL(2,R)
SL(2,Z)⇥SO(2)

⇥R

Flat	slice
<latexit sha1_base64="yKdjCtbyArvV8IsQJ3LFqSrMNbU=">AAACA3icbVDLSgMxFL3js62vqks3wSLUTZkRfGyEQjcuK9qHtEPJpJk2NJkZkoxQhy79Arf6Be7ErV/gXvAD/A8zbRe29UDgcM693JPjRZwpbdvf1tLyyuraeiab29jc2t7J7+7VVRhLQmsk5KFselhRzgJa00xz2owkxcLjtOENKqnfuKdSsTC41cOIugL3AuYzgrWR7oqVjo0ukX3cyRfskj0GWiTOlBTKmYevz5tqttrJ/7S7IYkFDTThWKmWY0faTbDUjHA6yrVjRSNMBrhHW4YGWFDlJuPAI3RklC7yQ2leoNFY/buRYKHUUHhmUmDdV/NeKv7ntWLtX7gJC6JY04BMDvkxRzpE6e9Rl0lKNB8agolkJisifSwx0aajmSsRS6ONTC/OfAuLpH5Scs5Kp9dOoVyECTJwAIdQBAfOoQxXUIUaEBDwBM/wYj1ar9ab9T4ZXbKmO/swA+vjFyOnmg8=</latexit>

(C0 = 0)

Every	geodesic	(straight	line)	in	slice	goes	to	infinite	dist.
and	every	infinite	dist.	limit	is	dual	to	one	in	slice

<latexit sha1_base64="73iO9Xcl6QUJInjvtpe9MA74L3g=">AAACDHicdVDLSsNAFJ3UV62vqEs3wSK4KolY7bLgxmUF+4AmlMlk0g6dTMLMTbGE/IJf4Fa/wJ249R/8AP/DSVvB+jhw4XDOvdzD8RPOFNj2u1FaWV1b3yhvVra2d3b3zP2DjopTSWibxDyWPR8rypmgbWDAaS+RFEc+p11/fFX43QmVisXiFqYJ9SI8FCxkBIOWBqbpAr2DzA2YGGb1ep4PzKpTs2ew7F/ky6qiBVoD88MNYpJGVADhWKm+YyfgZVgCI5zmFTdVNMFkjIe0r6nAEVVeNkueWydaCawwlnoEWDP1+0WGI6Wmka83Iwwj9dMrxL+8fgphw8uYSFKggswfhSm3ILaKGqyASUqATzXBRDKd1SIjLDEBXdbSl4QV0ZZ6+Z90zmrORa1+c15tNhYNldEROkanyEGXqImuUQu1EUET9IAe0ZNxbzwbL8brfLVkLG4O0RKMt0/i7Zw0</latexit>

7



10

i.	The	moduli	space	is	flat?
Different	flat	slices	are	related	by	duali4es

<latexit sha1_base64="EEfJYlteWV7PDM5jpP6gbPlmQNE="></latexit>

M = SL(2,R)
SL(2,Z)⇥SO(2)

⇥R
<latexit sha1_base64="73iO9Xcl6QUJInjvtpe9MA74L3g=">AAACDHicdVDLSsNAFJ3UV62vqEs3wSK4KolY7bLgxmUF+4AmlMlk0g6dTMLMTbGE/IJf4Fa/wJ249R/8AP/DSVvB+jhw4XDOvdzD8RPOFNj2u1FaWV1b3yhvVra2d3b3zP2DjopTSWibxDyWPR8rypmgbWDAaS+RFEc+p11/fFX43QmVisXiFqYJ9SI8FCxkBIOWBqbpAr2DzA2YGGb1ep4PzKpTs2ew7F/ky6qiBVoD88MNYpJGVADhWKm+YyfgZVgCI5zmFTdVNMFkjIe0r6nAEVVeNkueWydaCawwlnoEWDP1+0WGI6Wmka83Iwwj9dMrxL+8fgphw8uYSFKggswfhSm3ILaKGqyASUqATzXBRDKd1SIjLDEBXdbSl4QV0ZZ6+Z90zmrORa1+c15tNhYNldEROkanyEGXqImuUQu1EUET9IAe0ZNxbzwbL8brfLVkLG4O0RKMt0/i7Zw0</latexit>

7

<latexit sha1_base64="A8/GihnFpR0IAclGIPXK8VHgLjc=">AAACCHicbVDLSsNAFJ34rLVqrUs3g0VwISUp+FhW3LisYB/QxDCZTtqhk0mYuRFq6A+4cetWv8CduPUnxA/wB/wCk7YL23rgwuGce7mH40WCazDNL2NpeWV1bT23kd8sbG3vFHdLTR3GirIGDUWo2h7RTHDJGsBBsHakGAk8wVre4DLzW3dMaR7KGxhGzAlIT3KfUwKpdGvfMyBuYgOJ3erILZbNijkGXiTWlJRrhceLn9KnrrvFb7sb0jhgEqggWncsMwInIQo4FWyUt2PNIkIHpMc6KZUkYNpJxqlH+DBVutgPVToS8Fj9e5GQQOth4KWbAYG+nvcy8T+vE4N/7iRcRjEwSSeP/FhgCHFWAe5yxSiIYUoIVTzNimmfKEIhLWrmS8SzaFkv1nwLi6RZrVinlZNrq1w7RhPk0D46QEfIQmeohq5QHTUQRQo9oWf0YjwYr8ab8T5ZXTKmN3toBsbHL4b2nm4=</latexit>

⇣⌧2

<latexit sha1_base64="KNRswJh7hyGNmtPmY3QH2G37G9w=">AAACCHicbVDLSsNAFJ3UV61Va126GSyCCymJ4GNZceOygn1AE8NkOmmHTiZh5kaooT/gxq1b/QJ34tafED/AH/ALTNoubOuBC4dz7uUejhcJrsE0v4zc0vLK6lp+vbBR3NzaLu2UmzqMFWUNGopQtT2imeCSNYCDYO1IMRJ4grW8wWXmt+6Y0jyUNzCMmBOQnuQ+pwRS6da+Z0DcxAYSu9bILVXMqjkGXiTWlFRqxceLn/Knrrulb7sb0jhgEqggWncsMwInIQo4FWxUsGPNIkIHpMc6KZUkYNpJxqlH+CBVutgPVToS8Fj9e5GQQOth4KWbAYG+nvcy8T+vE4N/7iRcRjEwSSeP/FhgCHFWAe5yxSiIYUoIVTzNimmfKEIhLWrmS8SzaFkv1nwLi6R5XLVOqyfXVqV2hCbIoz20jw6Rhc5QDV2hOmogihR6Qs/oxXgwXo03432ymjOmN7toBsbHL4Venm0=</latexit>

⇣⌧1

<latexit sha1_base64="JPYV8YSi844Sg4Y0h+9ALtQfODk=">AAACAXicbVDLTgIxFO2gIuILdenCKjFxoWTGxMeSxI1LTBwggQnplA40dDqT9o4JTlj5BW71C9wZt36JH+Af+AF2gIWAJ2lycs69uafHjwXXYNtfVm5peSW/Wlgrrm9sbm2XdnbrOkoUZS6NRKSaPtFMcMlc4CBYM1aMhL5gDX9wk/mNB6Y0j+Q9DGPmhaQnecApASM12o8MSMftlMp2xR4DLxJnSsrVfF38HBye1Tql73Y3oknIJFBBtG45dgxeShRwKtio2E40iwkdkB5rGSpJyLSXjuOO8LFRujiIlHkS8Fj9u5GSUOth6JvJkEBfz3uZ+J/XSiC49lIu4wSYpJNDQSIwRDj7O+5yxSiIoSGEKm6yYtonilAwDc1ciXkWbWR6ceZbWCT184pzWbm4c8rVUzRBAe2jI3SCHHSFqugW1ZCLKBqgZ/SCXq0n6816tz4mozlrurOHZmB9/gJzgJpN</latexit>

! U

<latexit sha1_base64="Mtp19eUq8vd2tjeFYgLhoAtqCyw=">AAACCHicbVC7SgNBFJ2NrxijRi0FWQxCBAm7AR9lwMbOBM0DkjXMTmaTIbMPZu6KYdkfsLEVO60t7MTWv/AD/A1xNklhEg9cOJxzL/dw7IAzCYbxpaUWFpeWV9KrmbXs+sZmbmu7Lv1QEFojPvdF08aScubRGjDgtBkIil2b04Y9OE/8xi0VkvneNQwDarm45zGHEQxKumkDvQPhRleXcaF02MnljaIxgj5PzAnJl7MP1denn71KJ/fd7vokdKkHhGMpW6YRgBVhAYxwGmfaoaQBJgPcoy1FPexSaUWj1LF+oJSu7vhCjQf6SP17EWFXyqFrq00XQ1/Oeon4n9cKwTmzIuYFIVCPjB85IdfB15MK9C4TlAAfKoKJYCqrTvpYYAKqqKkvAUuixaoXc7aFeVIvFc2T4nHVzJeP0BhptIv2UQGZ6BSV0QWqoBoiSKBH9IxetHvtTXvXPsarKW1ys4OmoH3+Au1NnhE=</latexit>

SO(2)



!!

!!"#$%&'()#*'+'(,-+*#./00#1%+23#4%5'6



!!

!!"#$%&'()#*'+'(,-+*#./00#1%+23#4%5'6
<latexit sha1_base64="73iO9Xcl6QUJInjvtpe9MA74L3g=">AAACDHicdVDLSsNAFJ3UV62vqEs3wSK4KolY7bLgxmUF+4AmlMlk0g6dTMLMTbGE/IJf4Fa/wJ249R/8AP/DSVvB+jhw4XDOvdzD8RPOFNj2u1FaWV1b3yhvVra2d3b3zP2DjopTSWibxDyWPR8rypmgbWDAaS+RFEc+p11/fFX43QmVisXiFqYJ9SI8FCxkBIOWBqbpAr2DzA2YGGb1ep4PzKpTs2ew7F/ky6qiBVoD88MNYpJGVADhWKm+YyfgZVgCI5zmFTdVNMFkjIe0r6nAEVVeNkueWydaCawwlnoEWDP1+0WGI6Wmka83Iwwj9dMrxL+8fgphw8uYSFKggswfhSm3ILaKGqyASUqATzXBRDKd1SIjLDEBXdbSl4QV0ZZ6+Z90zmrORa1+c15tNhYNldEROkanyEGXqImuUQu1EUET9IAe0ZNxbzwbL8brfLVkLG4O0RKMt0/i7Zw0</latexit>

!
"#$%&#'$()&%*+(,-$./('$012

<latexit sha1_base64="lZ9HKFMGdDLee7ySdOYrwHq30cw=">AAAB8XicbVDLSgNBEJz1GeMr6tHLYhA8SNgVX8eAF48RzAOzIcxOepMhszPLTK8Ql/yFFw+KePVvvPk3TpI9aGJBQ1HVTXdXmAhu0PO+naXlldW19cJGcXNre2e3tLffMCrVDOpMCaVbITUguIQ6chTQSjTQOBTQDIc3E7/5CNpwJe9xlEAnpn3JI84oWukheAKk3UAPVLdU9ireFO4i8XNSJjlq3dJX0FMsjUEiE9SYtu8l2MmoRs4EjItBaiChbEj70LZU0hhMJ5tePHaPrdJzI6VtSXSn6u+JjMbGjOLQdsYUB2bem4j/ee0Uo+tOxmWSIkg2WxSlwkXlTt53e1wDQzGyhDLN7a0uG1BNGdqQijYEf/7lRdI4q/iXlYu783L1NI+jQA7JETkhPrkiVXJLaqROGJHkmbySN8c4L8678zFrXXLymQPyB87nD7pIkOY=</latexit>

! !
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4 ! d ! 9, we get:

d H Rmod Rpart Rstr

9 SO(2) " 1 " 1
8 SO(3) # SO(2) ( , 1) " (1, ) ( , ) ( , 1)
7 SO(5)
6 Spin(5) # Spin(5) ( , ) (S, S) ( , 1) + (1 , )

5 USp(8)

4 SU(8) C Adj "

(A.10)

whereS is the four-dimensional (pseudoreal) spinor of Spin(5), which is the of USp(4).
All the reps are real except the explicitly indicated C for particles in 4d, where the
reality condition on the vectors will relateF and ! F , i.e., the complexity of the repre-
sentation is related to the presence of magnetic charge. Note that the 6d line can also
be written in terms of H = USp(4)# USp(4), whenceRmod = ( , ), Rpart = ( , ), and
Rstr = ( , 1) " (1, ). This makes the embedding into USp(8) in one lower dimension
more obvious.

To see where (A.10) comes from, note that Rmod can be Þxed from the coset
structure M = G/H , where G and H are well known (see, e.g., table B.3 of [40]).
Moreover, Rpart and Rstr descend from the irrepsR(G)

part and R(G)
str of G that are listed

in hep-th/9809039, so one only needs to understand theG $ H branching rules. In
particular, we have the following:

d G H R(G)
part R(G)

str

9 SL(2, R) # SO(1, 1) SO(2) " 1
8 SL(3, R) # SL(2, R) SO(3) # SO(2) ( , ) ( , 1)
7 SL(5, R) SO(5)
6 Spin(5, 5) Spin(5) # Spin(5) S
5 E6(6) USp(8) 27 27!

4 E7(7) SU(8) 56 Adj = 133

(A.11)

Here S denotes the minimal, 16-dimensional Majorana-Weyl spinor rep of Spin(5, 5),
E6(6) and E7(7) denote the split real forms of theE6 and E7 algebras (and their corre-
sponding groups) and27 and 27! are the two di! erent fundamental representations of
E6(6) related by the Z2 outer automorphism of the Dynkin diagram. The non-trivial
point now is to understand the branching rules in the exceptional cases (which depend
only on the Lie algebras, not on the choice of real forms); these can be computed using
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whereS is the four-dimensional (pseudoreal) spinor of Spin(5), which is the of USp(4).
All the reps are real except the explicitly indicated C for particles in 4d, where the
reality condition on the vectors will relateF and ! F , i.e., the complexity of the repre-
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To see where (A.10) comes from, note that Rmod can be Þxed from the coset
structure M = G/H , where G and H are well known (see, e.g., table B.3 of [40]).
Moreover, Rpart and Rstr descend from the irrepsR(G)
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particular, we have the following:
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Here S denotes the minimal, 16-dimensional Majorana-Weyl spinor rep of Spin(5, 5),
E6(6) and E7(7) denote the split real forms of theE6 and E7 algebras (and their corre-
sponding groups) and27 and 27! are the two di! erent fundamental representations of
E6(6) related by the Z2 outer automorphism of the Dynkin diagram. The non-trivial
point now is to understand the branching rules in the exceptional cases (which depend
only on the Lie algebras, not on the choice of real forms); these can be computed using
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Here S denotes the minimal, 16-dimensional Majorana-Weyl spinor rep of Spin(5, 5),
E6(6) and E7(7) denote the split real forms of theE6 and E7 algebras (and their corre-
sponding groups) and27 and 27! are the two di! erent fundamental representations of
E6(6) related by the Z2 outer automorphism of the Dynkin diagram. The non-trivial
point now is to understand the branching rules in the exceptional cases (which depend
only on the Lie algebras, not on the choice of real forms); these can be computed using
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whereS is the four-dimensional (pseudoreal) spinor of Spin(5), which is the of USp(4).
All the reps are real except the explicitly indicated C for particles in 4d, where the
reality condition on the vectors will relateF and ! F , i.e., the complexity of the repre-
sentation is related to the presence of magnetic charge. Note that the 6d line can also
be written in terms of H = USp(4)# USp(4), whenceRmod = ( , ), Rpart = ( , ), and
Rstr = ( , 1) " (1, ). This makes the embedding into USp(8) in one lower dimension
more obvious.

To see where (A.10) comes from, note that Rmod can be Þxed from the coset
structure M = G/H , where G and H are well known (see, e.g., table B.3 of [40]).
Moreover, Rpart and Rstr descend from the irrepsR(G)

part and R(G)
str of G that are listed

in hep-th/9809039, so one only needs to understand theG $ H branching rules. In
particular, we have the following:
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Here S denotes the minimal, 16-dimensional Majorana-Weyl spinor rep of Spin(5, 5),
E6(6) and E7(7) denote the split real forms of theE6 and E7 algebras (and their corre-
sponding groups) and27 and 27! are the two di! erent fundamental representations of
E6(6) related by the Z2 outer automorphism of the Dynkin diagram. The non-trivial
point now is to understand the branching rules in the exceptional cases (which depend
only on the Lie algebras, not on the choice of real forms); these can be computed using
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whereS is the four-dimensional (pseudoreal) spinor of Spin(5), which is the of USp(4).
All the reps are real except the explicitly indicated C for particles in 4d, where the
reality condition on the vectors will relateF and ! F , i.e., the complexity of the repre-
sentation is related to the presence of magnetic charge. Note that the 6d line can also
be written in terms of H = USp(4)# USp(4), whenceRmod = ( , ), Rpart = ( , ), and
Rstr = ( , 1) " (1, ). This makes the embedding into USp(8) in one lower dimension
more obvious.

To see where (A.10) comes from, note that Rmod can be Þxed from the coset
structure M = G/H , where G and H are well known (see, e.g., table B.3 of [40]).
Moreover, Rpart and Rstr descend from the irrepsR(G)

part and R(G)
str of G that are listed

in hep-th/9809039, so one only needs to understand theG $ H branching rules. In
particular, we have the following:
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Here S denotes the minimal, 16-dimensional Majorana-Weyl spinor rep of Spin(5, 5),
E6(6) and E7(7) denote the split real forms of theE6 and E7 algebras (and their corre-
sponding groups) and27 and 27! are the two di! erent fundamental representations of
E6(6) related by the Z2 outer automorphism of the Dynkin diagram. The non-trivial
point now is to understand the branching rules in the exceptional cases (which depend
only on the Lie algebras, not on the choice of real forms); these can be computed using
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in hep-th/9809039, so one only needs to understand theG $ H branching rules. In
particular, we have the following:
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Here S denotes the minimal, 16-dimensional Majorana-Weyl spinor rep of Spin(5, 5),
E6(6) and E7(7) denote the split real forms of theE6 and E7 algebras (and their corre-
sponding groups) and27 and 27! are the two di! erent fundamental representations of
E6(6) related by the Z2 outer automorphism of the Dynkin diagram. The non-trivial
point now is to understand the branching rules in the exceptional cases (which depend
only on the Lie algebras, not on the choice of real forms); these can be computed using
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4 ! d ! 9, we get:

d H Rmod Rpart Rstr

9 SO(2) " 1 " 1
8 SO(3) # SO(2) ( , 1) " (1, ) ( , ) ( , 1)
7 SO(5)
6 Spin(5) # Spin(5) ( , ) (S, S) ( , 1) + (1 , )

5 USp(8)

4 SU(8) C Adj "

(A.10)

whereS is the four-dimensional (pseudoreal) spinor of Spin(5), which is the of USp(4).
All the reps are real except the explicitly indicated C for particles in 4d, where the
reality condition on the vectors will relateF and ! F , i.e., the complexity of the repre-
sentation is related to the presence of magnetic charge. Note that the 6d line can also
be written in terms of H = USp(4)# USp(4), whenceRmod = ( , ), Rpart = ( , ), and
Rstr = ( , 1) " (1, ). This makes the embedding into USp(8) in one lower dimension
more obvious.

To see where (A.10) comes from, note that Rmod can be Þxed from the coset
structure M = G/H , where G and H are well known (see, e.g., table B.3 of [40]).
Moreover, Rpart and Rstr descend from the irrepsR(G)

part and R(G)
str of G that are listed

in hep-th/9809039, so one only needs to understand theG $ H branching rules. In
particular, we have the following:

d G H R(G)
part R(G)

str

9 SL(2, R) # SO(1, 1) SO(2) " 1
8 SL(3, R) # SL(2, R) SO(3) # SO(2) ( , ) ( , 1)
7 SL(5, R) SO(5)
6 Spin(5, 5) Spin(5) # Spin(5) S
5 E6(6) USp(8) 27 27!

4 E7(7) SU(8) 56 Adj = 133

(A.11)

Here S denotes the minimal, 16-dimensional Majorana-Weyl spinor rep of Spin(5, 5),
E6(6) and E7(7) denote the split real forms of theE6 and E7 algebras (and their corre-
sponding groups) and27 and 27! are the two di! erent fundamental representations of
E6(6) related by the Z2 outer automorphism of the Dynkin diagram. The non-trivial
point now is to understand the branching rules in the exceptional cases (which depend
only on the Lie algebras, not on the choice of real forms); these can be computed using
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E6(6) and E7(7) denote the split real forms of theE6 and E7 algebras (and their corre-
sponding groups) and27 and 27! are the two di! erent fundamental representations of
E6(6) related by the Z2 outer automorphism of the Dynkin diagram. The non-trivial
point now is to understand the branching rules in the exceptional cases (which depend
only on the Lie algebras, not on the choice of real forms); these can be computed using
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sponding groups) and27 and 27! are the two di! erent fundamental representations of
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whereS is the four-dimensional (pseudoreal) spinor of Spin(5), which is the of USp(4).
All the reps are real except the explicitly indicated C for particles in 4d, where the
reality condition on the vectors will relateF and ! F , i.e., the complexity of the repre-
sentation is related to the presence of magnetic charge. Note that the 6d line can also
be written in terms of H = USp(4)# USp(4), whenceRmod = ( , ), Rpart = ( , ), and
Rstr = ( , 1) " (1, ). This makes the embedding into USp(8) in one lower dimension
more obvious.

To see where (A.10) comes from, note that Rmod can be Þxed from the coset
structure M = G/H , where G and H are well known (see, e.g., table B.3 of [40]).
Moreover, Rpart and Rstr descend from the irrepsR(G)
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str of G that are listed

in hep-th/9809039, so one only needs to understand theG $ H branching rules. In
particular, we have the following:
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Here S denotes the minimal, 16-dimensional Majorana-Weyl spinor rep of Spin(5, 5),
E6(6) and E7(7) denote the split real forms of theE6 and E7 algebras (and their corre-
sponding groups) and27 and 27! are the two di! erent fundamental representations of
E6(6) related by the Z2 outer automorphism of the Dynkin diagram. The non-trivial
point now is to understand the branching rules in the exceptional cases (which depend
only on the Lie algebras, not on the choice of real forms); these can be computed using
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4 ! d ! 9, we get:

d H Rmod Rpart Rstr

9 SO(2) " 1 " 1
8 SO(3) # SO(2) ( , 1) " (1, ) ( , ) ( , 1)
7 SO(5)
6 Spin(5) # Spin(5) ( , ) (S, S) ( , 1) + (1 , )

5 USp(8)

4 SU(8) C Adj "

(A.10)

whereS is the four-dimensional (pseudoreal) spinor of Spin(5), which is the of USp(4).
All the reps are real except the explicitly indicated C for particles in 4d, where the
reality condition on the vectors will relateF and ! F , i.e., the complexity of the repre-
sentation is related to the presence of magnetic charge. Note that the 6d line can also
be written in terms of H = USp(4)# USp(4), whenceRmod = ( , ), Rpart = ( , ), and
Rstr = ( , 1) " (1, ). This makes the embedding into USp(8) in one lower dimension
more obvious.

To see where (A.10) comes from, note that Rmod can be Þxed from the coset
structure M = G/H , where G and H are well known (see, e.g., table B.3 of [40]).
Moreover, Rpart and Rstr descend from the irrepsR(G)

part and R(G)
str of G that are listed

in hep-th/9809039, so one only needs to understand theG $ H branching rules. In
particular, we have the following:

d G H R(G)
part R(G)

str

9 SL(2, R) # SO(1, 1) SO(2) " 1
8 SL(3, R) # SL(2, R) SO(3) # SO(2) ( , ) ( , 1)
7 SL(5, R) SO(5)
6 Spin(5, 5) Spin(5) # Spin(5) S
5 E6(6) USp(8) 27 27!

4 E7(7) SU(8) 56 Adj = 133

(A.11)

Here S denotes the minimal, 16-dimensional Majorana-Weyl spinor rep of Spin(5, 5),
E6(6) and E7(7) denote the split real forms of theE6 and E7 algebras (and their corre-
sponding groups) and27 and 27! are the two di! erent fundamental representations of
E6(6) related by the Z2 outer automorphism of the Dynkin diagram. The non-trivial
point now is to understand the branching rules in the exceptional cases (which depend
only on the Lie algebras, not on the choice of real forms); these can be computed using
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point now is to understand the branching rules in the exceptional cases (which depend
only on the Lie algebras, not on the choice of real forms); these can be computed using
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E6(6) and E7(7) denote the split real forms of theE6 and E7 algebras (and their corre-
sponding groups) and27 and 27! are the two di! erent fundamental representations of
E6(6) related by the Z2 outer automorphism of the Dynkin diagram. The non-trivial
point now is to understand the branching rules in the exceptional cases (which depend
only on the Lie algebras, not on the choice of real forms); these can be computed using
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4 ! d ! 9, we get:

d H Rmod Rpart Rstr

9 SO(2) " 1 " 1
8 SO(3) # SO(2) ( , 1) " (1, ) ( , ) ( , 1)
7 SO(5)
6 Spin(5) # Spin(5) ( , ) (S, S) ( , 1) + (1 , )

5 USp(8)

4 SU(8) C Adj "
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whereS is the four-dimensional (pseudoreal) spinor of Spin(5), which is the of USp(4).
All the reps are real except the explicitly indicated C for particles in 4d, where the
reality condition on the vectors will relateF and ! F , i.e., the complexity of the repre-
sentation is related to the presence of magnetic charge. Note that the 6d line can also
be written in terms of H = USp(4)# USp(4), whenceRmod = ( , ), Rpart = ( , ), and
Rstr = ( , 1) " (1, ). This makes the embedding into USp(8) in one lower dimension
more obvious.

To see where (A.10) comes from, note that Rmod can be Þxed from the coset
structure M = G/H , where G and H are well known (see, e.g., table B.3 of [40]).
Moreover, Rpart and Rstr descend from the irrepsR(G)

part and R(G)
str of G that are listed

in hep-th/9809039, so one only needs to understand theG $ H branching rules. In
particular, we have the following:

d G H R(G)
part R(G)

str

9 SL(2, R) # SO(1, 1) SO(2) " 1
8 SL(3, R) # SL(2, R) SO(3) # SO(2) ( , ) ( , 1)
7 SL(5, R) SO(5)
6 Spin(5, 5) Spin(5) # Spin(5) S
5 E6(6) USp(8) 27 27!

4 E7(7) SU(8) 56 Adj = 133

(A.11)

Here S denotes the minimal, 16-dimensional Majorana-Weyl spinor rep of Spin(5, 5),
E6(6) and E7(7) denote the split real forms of theE6 and E7 algebras (and their corre-
sponding groups) and27 and 27! are the two di! erent fundamental representations of
E6(6) related by the Z2 outer automorphism of the Dynkin diagram. The non-trivial
point now is to understand the branching rules in the exceptional cases (which depend
only on the Lie algebras, not on the choice of real forms); these can be computed using
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P !
<latexit sha1_base64="ld0si32QZWdLs3y4G2whi8Uin+A="></latexit>

P á! 1
2 -BPS ! 1

<latexit sha1_base64="XRh4vsdmH1RSa7empchGFrvZgLk=">AAACF3icbZDLSsNAFIYn9VbrLeqym8EiCEpJirdlwY3LCvYCbQiTyUk7dHJhZiKU0IWP4RO41SdwJ25d+gC+h5O2gm09MPDx/+dwzvxewplUlvVlFFZW19Y3ipulre2d3T1z/6Al41RQaNKYx6LjEQmcRdBUTHHoJAJI6HFoe8Ob3G8/gJAsju7VKAEnJP2IBYwSpSXXLPe4bvaJa+NT/Ms1TYBt16xYVWtSeBnsGVTQrBqu+d3zY5qGECnKiZRd20qUkxGhGOUwLvVSCQmhQ9KHrsaIhCCdbPKJMT7Wio+DWOgXKTxR/05kJJRyFHq6MyRqIBe9XPzP66YquHYyFiWpgohOFwUpxyrGeSLYZwKo4iMNhAqmb8V0QAShSuc2tyVh+WljnYu9mMIytGpV+7J6cXdeqZ/NEiqiMjpCJ8hGV6iOblEDNRFFj+gZvaBX48l4M96Nj2lrwZjNHKK5Mj5/AC7gnsA=</latexit>

! 1 + ! 2 ! 1
<latexit sha1_base64="LLKZUs635O2n3z9qv4R++BSTRoI=">AAACBXicbVDLSgMxFM3UV62vqktBgkVwIWVG8LGz4MZlK/YB06Fk0kwbmkmGJKOUoUvxC9zqF7gQRNz5HX6AK/0IM20XtvVA4HDOvdyT40eMKm3bn1Zmbn5hcSm7nFtZXVvfyG9u1ZSIJSZVLJiQDR8pwignVU01I41IEhT6jNT93kXq12+IVFTwa92PiBeiDqcBxUgbyW1e0U5XIynFbStfsIv2EHCWOGNSOH/5vtt9r/yUW/mvZlvgOCRcY4aUch070l6CpKaYkUGuGSsSIdxDHeIaylFIlJcMIw/gvlHaMBDSPK7hUP27kaBQqX7om8kQ6a6a9lLxP8+NdXDmJZRHsSYcjw4FMYNawPT/sE0lwZr1DUFYUpMV4i6SCGvT0sSViKbRBqYXZ7qFWVI7KjonxeOKUygdghGyYAfsgQPggFNQApegDKoAAwEewCN4su6tZ+vVehuNZqzxzjaYgPXxC8LankA=</latexit>

!

K2E(

5/')&6$+$J<+&2)&EL/56+6/G6?0
<latexit sha1_base64="aTQjIUw/t14EiSS09+2ZI3IE3k0=">AAACEnicbVBLSgNBFOyJvxh/o4IbN41BiCBhJhh1IwTcuIxgPpDEoafTSZr0fOh+Iwnj3MITuNUTuBO3XsADeA87ySxMtOBBUfUeryg3FFyBZX0ZmaXlldW17HpuY3Nre8fc3aurIJKU1WggAtl0iWKC+6wGHARrhpIRzxWs4Q6vJ37jgUnFA/8OxiHreKTv8x6nBLTkmAeF6n3pxInbwEYQe2SUJPgKlx0zbxWtKfBfYqckj1JUHfO73Q1o5DEfqCBKtWwrhE5MJHAqWJJrR4qFhA5Jn7U09YnHVCee5k/wsVa6uBdIPT7gqfr7IiaeUmPP1ZsegYFa9Cbif14rgt5lJ+Z+GAHz6exRLxIYAjwpA3e5ZBTEWBNCJddZMR0QSSjoyua+hHwSLdG92Ist/CX1UtE+L5Zvz/KV07ShLDpER6iAbHSBKugGVVENUfSIntELejWejDfj3fiYrWaM9GYfzcH4/AGlY52D</latexit>

(P2)max = 5 <latexit sha1_base64="rO6QgsnxTplSI9iWXuQgWJLLI24=">AAACC3icbVDLSsNAFJ3UV62PRl26CRbBhZREfC0Lbly4qGAf0IYymU7aoZOZMHOjlNBP8Avc6he4E7d+hB/gfzhps7CtBy4czrmXezhBzJkG1/22Ciura+sbxc3S1vbObtne229qmShCG0RyqdoB1pQzQRvAgNN2rCiOAk5bwegm81uPVGkmxQOMY+pHeCBYyAgGI/XscvdOioFigyFgpeRTz664VXcKZ5l4OamgHPWe/dPtS5JEVADhWOuO58bgp1gBI5xOSt1E0xiTER7QjqECR1T76TT4xDk2St8JpTIjwJmqfy9SHGk9jgKzGWEY6kUvE//zOgmE137KRJwAFWT2KEy4A9LJWnD6TFECfGwIJoqZrA4ZYoUJmK7mvsQsizYxvXiLLSyT5lnVu6xe3J9Xaqd5Q0V0iI7QCfLQFaqhW1RHDURQgl7QK3qznq1368P6nK0WrPzmAM3B+voFRLmb2Q==</latexit>=!
<latexit sha1_base64="kKHUlMf1N8lXb0+C9LpvIFFwFJE=">AAACMHicbVDLSsNAFJ34flt16WawCApakuJrIwhuXFawKjS1TKY3OnQyCTM3Yg35ET/DL3CrX6ArceHGr3DSdmHVAwPnnnMv984JEikMuu6bMzI6Nj4xOTU9Mzs3v7BYWlo+N3GqOdR5LGN9GTADUiioo0AJl4kGFgUSLoLOceFf3II2IlZn2E2gGbFrJULBGVqpVdrZ8O8B2VV1s5X5CHeYRULlOT2kfqgZz7w82x2q2tvVvFUquxW3B/qXeANSJgPUWqVPvx3zNAKFXDJjGp6bYDNjGgWXkM/4qYGE8Q67hoalikVgmlnvdzldt0qbhrG2TyHtqT8nMhYZ040C2xkxvDG/vUL8z2ukGB40M6GSFEHx/qIwlRRjWkRF20IDR9m1hHEt7K2U3zCbA9pAh7YkojityMX7ncJfcl6teHuV3dOd8tHWIKEpskrWyAbxyD45IiekRuqEkwfyRJ7Ji/PovDrvzke/dcQZzKyQIThf32Wmqd8=</latexit>

(! 2)min =
1
5

=
1

d ! 2

<latexit sha1_base64="1lEowOokNr9VpsBXRdkZscNLqd8=">AAACA3icdVDLSsNAFL2pr1pfVZduBovgKiSFVpcFNy4r2Ie0oUwmk3bozCTMTIQSuvQL3OoXuBO3fogf4H+YtCmo6IELh3Pu5Z57/ZgzbRznwyqtrW9sbpW3Kzu7e/sH1cOjro4SRWiHRDxSfR9rypmkHcMMp/1YUSx8Tnv+9Cr3e/dUaRbJWzOLqSfwWLKQEWwy6W4YMDlOG+58VK05trMAcuzmitSXxC2sGhRoj6qfwyAiiaDSEI61HrhObLwUK8MIp/PKMNE0xmSKx3SQUYkF1V66CDxHZ5kSoDBSWUmDFur3iRQLrWfCzzoFNhP928vFv7xBYsJLL2UyTgyVZLkoTDgyEcqvRwFTlBg+ywgmimVZEZlghYnJfvRjS8zyaPlfVsej/0m3brtNu3FTr7XqxYfKcAKncA4uXEALrqENHSAg4BGe4Nl6sF6sV+tt2Vqyiplj+AHr/QtWfpif</latexit>

!



!"

!"#$%&'%()*&()+%!,#-. #$%&'&()&*+,-*+./0/*
123*+43(&5236+788

9:;<;3&+$:+5:=&'+(2>&;62:;6?4 ! d ! 9, we get:

d H Rmod Rpart Rstr

9 SO(2) " 1 " 1
8 SO(3) # SO(2) ( , 1) " (1, ) ( , ) ( , 1)
7 SO(5)
6 Spin(5) # Spin(5) ( , ) (S, S) ( , 1) + (1 , )

5 USp(8)

4 SU(8) C Adj "

(A.10)

whereS is the four-dimensional (pseudoreal) spinor of Spin(5), which is the of USp(4).
All the reps are real except the explicitly indicated C for particles in 4d, where the
reality condition on the vectors will relateF and ! F , i.e., the complexity of the repre-
sentation is related to the presence of magnetic charge. Note that the 6d line can also
be written in terms of H = USp(4)# USp(4), whenceRmod = ( , ), Rpart = ( , ), and
Rstr = ( , 1) " (1, ). This makes the embedding into USp(8) in one lower dimension
more obvious.

To see where (A.10) comes from, note that Rmod can be Þxed from the coset
structure M = G/H , where G and H are well known (see, e.g., table B.3 of [40]).
Moreover, Rpart and Rstr descend from the irrepsR(G)

part and R(G)
str of G that are listed

in hep-th/9809039, so one only needs to understand theG $ H branching rules. In
particular, we have the following:

d G H R(G)
part R(G)

str

9 SL(2, R) # SO(1, 1) SO(2) " 1
8 SL(3, R) # SL(2, R) SO(3) # SO(2) ( , ) ( , 1)
7 SL(5, R) SO(5)
6 Spin(5, 5) Spin(5) # Spin(5) S
5 E6(6) USp(8) 27 27!

4 E7(7) SU(8) 56 Adj = 133

(A.11)

Here S denotes the minimal, 16-dimensional Majorana-Weyl spinor rep of Spin(5, 5),
E6(6) and E7(7) denote the split real forms of theE6 and E7 algebras (and their corre-
sponding groups) and27 and 27! are the two di! erent fundamental representations of
E6(6) related by the Z2 outer automorphism of the Dynkin diagram. The non-trivial
point now is to understand the branching rules in the exceptional cases (which depend
only on the Lie algebras, not on the choice of real forms); these can be computed using
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9:;<;3&+$:+5:=&'+(2>&;62:;6?4 ! d ! 9, we get:

d H Rmod Rpart Rstr

9 SO(2) " 1 " 1
8 SO(3) # SO(2) ( , 1) " (1, ) ( , ) ( , 1)
7 SO(5)
6 Spin(5) # Spin(5) ( , ) (S, S) ( , 1) + (1 , )

5 USp(8)

4 SU(8) C Adj "

(A.10)

whereS is the four-dimensional (pseudoreal) spinor of Spin(5), which is the of USp(4).
All the reps are real except the explicitly indicated C for particles in 4d, where the
reality condition on the vectors will relateF and ! F , i.e., the complexity of the repre-
sentation is related to the presence of magnetic charge. Note that the 6d line can also
be written in terms of H = USp(4)# USp(4), whenceRmod = ( , ), Rpart = ( , ), and
Rstr = ( , 1) " (1, ). This makes the embedding into USp(8) in one lower dimension
more obvious.

To see where (A.10) comes from, note that Rmod can be Þxed from the coset
structure M = G/H , where G and H are well known (see, e.g., table B.3 of [40]).
Moreover, Rpart and Rstr descend from the irrepsR(G)

part and R(G)
str of G that are listed

in hep-th/9809039, so one only needs to understand theG $ H branching rules. In
particular, we have the following:

d G H R(G)
part R(G)

str

9 SL(2, R) # SO(1, 1) SO(2) " 1
8 SL(3, R) # SL(2, R) SO(3) # SO(2) ( , ) ( , 1)
7 SL(5, R) SO(5)
6 Spin(5, 5) Spin(5) # Spin(5) S
5 E6(6) USp(8) 27 27!

4 E7(7) SU(8) 56 Adj = 133

(A.11)

Here S denotes the minimal, 16-dimensional Majorana-Weyl spinor rep of Spin(5, 5),
E6(6) and E7(7) denote the split real forms of theE6 and E7 algebras (and their corre-
sponding groups) and27 and 27! are the two di! erent fundamental representations of
E6(6) related by the Z2 outer automorphism of the Dynkin diagram. The non-trivial
point now is to understand the branching rules in the exceptional cases (which depend
only on the Lie algebras, not on the choice of real forms); these can be computed using

57

9/5@35/<:;6+/'&+%2)%50+;:;A$'2B2/5C
++++++++?D3$+&B&'0$%2;)+=:'E6+:3$F



!"

!"#$%$&'($)(*$+,-(./001 #$%&'(')*'+,-.+,/01232(2+
45)'6758+,4579+,:26';95'62+,%<,2=='2(>

?@,A<;87)'(,2,B2%,8670',<C,%&',3<)567,8=20'+,D7%&7;,D&70&
'E'(F,67;',*<'8,%<,7;G;7%',)78%2;0'

-@,?8853',%&',*';'(2H;*,%<D'(8,('327;,GI'),20(<88
%&78,8670'

A@,?8853',%&',8&2(=';'),JA,K,$3'(*';%,L%(7;*,A<;M'0%5('



!"

!"#$%$&'($)(*$+,-(./001 #$%&'(')*'+,-.+,/01232(2+
45)'6758+,4579+,:26';95'62+,%<,2=='2(>

?@,A<;87)'(,2,B2%,8670',<C,%&',3<)567,8=20'+,D7%&7;,D&70&
'E'(F,67;',*<'8,%<,7;G;7%',)78%2;0'

-@,?8853',%&',*';'(2H;*,%<D'(8,('327;,GI'),20(<88
%&78,8670'

A@,?8853',%&',8&2(=';'),JA,K,$3'(*';%,L%(7;*,A<;M'0%5('

20"113)'(*.,(4$11350,(*$+,-(./001(+3*.3%(,"6.(1036,78



!"
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?@,A<;87)'(,2,B2%,8670',<C,%&',3<)567,8=20'+,D7%&7;,D&70&
'E'(F,67;',*<'8,%<,7;G;7%',)78%2;0'

-@,?8853',%&',*';'(2H;*,%<D'(8,('327;,GI'),20(<88
%&78,8670'

JK'0&;7026,28853=H<;L,%2;*';%,8=20',<C,8670',05%8,<(%&<*<;266F
%&(<5*&,C20'8,<C,MNOA,&566,28,D7%&+,'@*@+,GI'),=62;',<C,2,8F33'%(F

A@,?8853',%&',8&2(=';'),PA,Q,$3'(*';%,M%(7;*,A<;R'0%5('

20"113)'(*.,(4$11350,(*$+,-(./001(+3*.3%(,"6.(1036,78



!"

!"#$%&'(&)'*$+%

#$%&'($%)$*+&,+%-*)&./*0$1+2%$3&)$*$%45*)&+/6$%7
78/29:&;$&$-+8$%&<4=&>>&+/6$%7&/%
&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&<;=&7+%-*)&/71-994+/%&+/6$%7

<4+&9$47+&?/%&#$+),+-./0$
&&$($%)$*+&7+%-*)&9-(-+7=

<:$1/(@41+A&+/&4
<latexit sha1_base64="5ugOjWtzDXkQ8rsM58R+j5mhRNM="></latexit>

! ! (k )
KK ! =

!
d + k " 2
k(d " 2)

<latexit sha1_base64="A1ko+9wE7ygqPFPHKA7FgjZnSmc=">AAAB/XicbVDLSsNAFL2pr1pfVZduBosgKCUpvpYFNy4r2ge0oUwmk3boZBJmJkIJxS9wq1/gTtz6LX6A/+GkzcK2Hhg4nHMv98zxYs6Utu1vq7Cyura+UdwsbW3v7O6V9w9aKkokoU0S8Uh2PKwoZ4I2NdOcdmJJcehx2vZGt5nffqJSsUg86nFM3RAPBAsYwdpID/7ZqF+u2FV7CrRMnJxUIEejX/7p+RFJQio04ViprmPH2k2x1IxwOin1EkVjTEZ4QLuGChxS5abTqBN0YhQfBZE0T2g0Vf9upDhUahx6ZjLEeqgWvUz8z+smOrhxUybiRFNBZoeChCMdoezfyGeSEs3HhmAimcmKyBBLTLRpZ+5KzLJoE9OLs9jCMmnVqs5V9fL+olI/zxsqwhEcwyk4cA11uIMGNIHAAF7gFd6sZ+vd+rA+Z6MFK985hDlYX7+UHJX1</latexit>

d + k
&&&&:-($*7-/*49&0.1,,2 B=

<latexit sha1_base64="a3zSX46H5TZumj7SliUbMegUwEc="></latexit>

! ! osc! =
1

"
d # 2

<4=

<;=

<B,$$&C%$*$&4*:&C)*41-/D7&+49E7&?/%&14F$4+7=



!"

!"#$%&'%()%%"&()*&++&(*)%,-

<latexit sha1_base64="NJkdqNg8bkVGUNJ79+n3bOxvYSw=">AAAB+3icbVDLSsNAFL3xWeur6tLNYBFcSEnE17LgxmUL9gFtKJPpTTt08mBmIpSQL3CrX+BO3PoxfoD/4aTNwrYeGDiccy/3zPFiwZW27W9rbX1jc2u7tFPe3ds/OKwcHbdVlEiGLRaJSHY9qlDwEFuaa4HdWCINPIEdb/KQ+51nlIpH4ZOexugGdBRynzOqjdScDCpVu2bPQFaJU5AqFGgMKj/9YcSSAEPNBFWq59ixdlMqNWcCs3I/URhTNqEj7Bka0gCVm86CZuTcKEPiR9K8UJOZ+ncjpYFS08AzkwHVY7Xs5eJ/Xi/R/r2b8jBONIZsfshPBNERyX9Nhlwi02JqCGWSm6yEjamkTJtuFq7EPI+WmV6c5RZWSfuq5tzWbprX1fpl0VAJTuEMLsCBO6jDIzSgBQwQXuAV3qzMerc+rM/56JpV7JzAAqyvX2XRlVI=</latexit>

k
<latexit sha1_base64="MH1xH3y7i3z6I6xAQGPpn97S1Kc=">AAAB/nicbVDLSgMxFL1TX7W+qi7dBIvgQsqM+FoW3LisYGuhHUomvdOGZjJDkhFKKfgFbvUL3Ilbf8UP8D/MtLOwrQcCh3Pu5Z6cIBFcG9f9dgorq2vrG8XN0tb2zu5eef+gqeNUMWywWMSqFVCNgktsGG4EthKFNAoEPgbD28x/fEKleSwfzChBP6J9yUPOqMmkDgrRLVfcqjsFWSZeTiqQo94t/3R6MUsjlIYJqnXbcxPjj6kynAmclDqpxoSyIe1j21JJI9T+eJp1Qk6s0iNhrOyThkzVvxtjGmk9igI7GVEz0IteJv7ntVMT3vhjLpPUoGSzQ2EqiIlJ9nHS4wqZESNLKFPcZiVsQBVlxtYzdyXhWbSJ7cVbbGGZNM+r3lX18v6iUjvLGyrCERzDKXhwDTW4gzo0gMEAXuAV3pxn5935cD5nowUn3zmEOThfv7dGlp4=</latexit>

!

<latexit sha1_base64="hXliGQKk7KBq6wpauBbFNp8D4zg=">AAACF3icbZDLSsNAFIYn9VbrLeqym8EqVKQlKd6WBTcuK9gLNKFMJpN26OTizEQoIQsfwydwq0/gTty69AF8DydtFrb1h4Gf/5zDOfM5EaNCGsa3VlhZXVvfKG6WtrZ3dvf0/YOOCGOOSRuHLOQ9BwnCaEDakkpGehEnyHcY6Trjm6zefSRc0DC4l5OI2D4aBtSjGEkVDfSyJR64TCyPI5y4Z+NaI03GVbfWOE3TgV4x6sZUcNmYuamAXK2B/mO5IY59EkjMkBB904iknSAuKWYkLVmxIBHCYzQkfWUD5BNhJ9NPpPBEJS70Qq5eIOE0/TuRIF+Iie+oTh/JkVisZeF/tX4svWs7oUEUSxLg2SIvZlCGMCMCXcoJlmyiDMKcqlshHiHFQypuc1simp2WcTEXKSybTqNuXtYv7s4rzeOcUBGUwRGoAhNcgSa4BS3QBhg8gRfwCt60Z+1d+9A+Z60FLZ85BHPSvn4BMkmf8g==</latexit>!

d +
k !

2
k(d !

2)

<latexit sha1_base64="9gAquk3N0KUQKZkgucqxOp41EfI=">AAACHXicbVDLSsNAFJ3UV62vqEs3o1WoSEtSfC0LblxWsA9oQplMJu3QycOZiVBC1n6GX+BWv8CduBU/wP9w0mZhWw8MczjnXu69x4kYFdIwvrXC0vLK6lpxvbSxubW9o+/utUUYc0xaOGQh7zpIEEYD0pJUMtKNOEG+w0jHGd1kfueRcEHD4F6OI2L7aBBQj2IkldTXDy3xwGVieRzhxD2zCGPVeppkf8Wt1k/TtK+XjZoxAVwkZk7KIEezr/9YbohjnwQSMyREzzQiaSeIS4oZSUtWLEiE8AgNSE/RAPlE2MnklBSeKMWFXsjVCyScqH87EuQLMfYdVekjORTzXib+5/Vi6V3bCQ2iWJIATwd5MYMyhFku0KWcYMnGiiDMqdoV4iFSqUiV3syUiGarZbmY8ykskna9Zl7WLu7Oy43jPKEiOABHoAJMcAUa4BY0QQtg8ARewCt40561d+1D+5yWFrS8Zx/MQPv6BRhSooo=</latexit>! d
+

! !
2

! (
d

!
2)



!"

!"#$%&'%()%%"&()*&++&(*)%,-

<latexit sha1_base64="NJkdqNg8bkVGUNJ79+n3bOxvYSw=">AAAB+3icbVDLSsNAFL3xWeur6tLNYBFcSEnE17LgxmUL9gFtKJPpTTt08mBmIpSQL3CrX+BO3PoxfoD/4aTNwrYeGDiccy/3zPFiwZW27W9rbX1jc2u7tFPe3ds/OKwcHbdVlEiGLRaJSHY9qlDwEFuaa4HdWCINPIEdb/KQ+51nlIpH4ZOexugGdBRynzOqjdScDCpVu2bPQFaJU5AqFGgMKj/9YcSSAEPNBFWq59ixdlMqNWcCs3I/URhTNqEj7Bka0gCVm86CZuTcKEPiR9K8UJOZ+ncjpYFS08AzkwHVY7Xs5eJ/Xi/R/r2b8jBONIZsfshPBNERyX9Nhlwi02JqCGWSm6yEjamkTJtuFq7EPI+WmV6c5RZWSfuq5tzWbprX1fpl0VAJTuEMLsCBO6jDIzSgBQwQXuAV3qzMerc+rM/56JpV7JzAAqyvX2XRlVI=</latexit>

k
<latexit sha1_base64="MH1xH3y7i3z6I6xAQGPpn97S1Kc=">AAAB/nicbVDLSgMxFL1TX7W+qi7dBIvgQsqM+FoW3LisYGuhHUomvdOGZjJDkhFKKfgFbvUL3Ilbf8UP8D/MtLOwrQcCh3Pu5Z6cIBFcG9f9dgorq2vrG8XN0tb2zu5eef+gqeNUMWywWMSqFVCNgktsGG4EthKFNAoEPgbD28x/fEKleSwfzChBP6J9yUPOqMmkDgrRLVfcqjsFWSZeTiqQo94t/3R6MUsjlIYJqnXbcxPjj6kynAmclDqpxoSyIe1j21JJI9T+eJp1Qk6s0iNhrOyThkzVvxtjGmk9igI7GVEz0IteJv7ntVMT3vhjLpPUoGSzQ2EqiIlJ9nHS4wqZESNLKFPcZiVsQBVlxtYzdyXhWbSJ7cVbbGGZNM+r3lX18v6iUjvLGyrCERzDKXhwDTW4gzo0gMEAXuAV3pxn5935cD5nowUn3zmEOThfv7dGlp4=</latexit>

!

<latexit sha1_base64="hXliGQKk7KBq6wpauBbFNp8D4zg=">AAACF3icbZDLSsNAFIYn9VbrLeqym8EqVKQlKd6WBTcuK9gLNKFMJpN26OTizEQoIQsfwydwq0/gTty69AF8DydtFrb1h4Gf/5zDOfM5EaNCGsa3VlhZXVvfKG6WtrZ3dvf0/YOOCGOOSRuHLOQ9BwnCaEDakkpGehEnyHcY6Trjm6zefSRc0DC4l5OI2D4aBtSjGEkVDfSyJR64TCyPI5y4Z+NaI03GVbfWOE3TgV4x6sZUcNmYuamAXK2B/mO5IY59EkjMkBB904iknSAuKWYkLVmxIBHCYzQkfWUD5BNhJ9NPpPBEJS70Qq5eIOE0/TuRIF+Iie+oTh/JkVisZeF/tX4svWs7oUEUSxLg2SIvZlCGMCMCXcoJlmyiDMKcqlshHiHFQypuc1simp2WcTEXKSybTqNuXtYv7s4rzeOcUBGUwRGoAhNcgSa4BS3QBhg8gRfwCt60Z+1d+9A+Z60FLZ85BHPSvn4BMkmf8g==</latexit>!

d +
k !

2
k(d !

2)

<latexit sha1_base64="9gAquk3N0KUQKZkgucqxOp41EfI=">AAACHXicbVDLSsNAFJ3UV62vqEs3o1WoSEtSfC0LblxWsA9oQplMJu3QycOZiVBC1n6GX+BWv8CduBU/wP9w0mZhWw8MczjnXu69x4kYFdIwvrXC0vLK6lpxvbSxubW9o+/utUUYc0xaOGQh7zpIEEYD0pJUMtKNOEG+w0jHGd1kfueRcEHD4F6OI2L7aBBQj2IkldTXDy3xwGVieRzhxD2zCGPVeppkf8Wt1k/TtK+XjZoxAVwkZk7KIEezr/9YbohjnwQSMyREzzQiaSeIS4oZSUtWLEiE8AgNSE/RAPlE2MnklBSeKMWFXsjVCyScqH87EuQLMfYdVekjORTzXib+5/Vi6V3bCQ2iWJIATwd5MYMyhFku0KWcYMnGiiDMqdoV4iFSqUiV3syUiGarZbmY8ykskna9Zl7WLu7Oy43jPKEiOABHoAJMcAUa4BY0QQtg8ARewCt40561d+1D+5yWFrS8Zx/MQPv6BRhSooo=</latexit>! d
+

! !
2

! (
d

!
2)

#$%&'($)'(*#&+)%,-+./0
<latexit sha1_base64="Ki8Zu9nsMrs+qnsPM7YOsLHW8OM=">AAAB/XicbVDLSgMxFL3js9ZX1aWbYBEEpcyIr2XBjcuK9gHtUDJppg3NZEKSEcpQ/AK3+gXuxK3f4gf4H2baWdjWA4HDOfdyT04gOdPGdb+dpeWV1bX1wkZxc2t7Z7e0t9/QcaIIrZOYx6oVYE05E7RumOG0JRXFUcBpMxjeZn7ziSrNYvFoRpL6Ee4LFjKCjZUehqe8Wyq7FXcCtEi8nJQhR61b+un0YpJEVBjCsdZtz5XGT7EyjHA6LnYSTSUmQ9ynbUsFjqj200nUMTq2Sg+FsbJPGDRR/26kONJ6FAV2MsJmoOe9TPzPaycmvPFTJmRiqCDTQ2HCkYlR9m/UY4oSw0eWYKKYzYrIACtMjG1n5opkWbSx7cWbb2GRNM4r3lXl8v6iXD3LGyrAIRzBCXhwDVW4gxrUgUAfXuAV3pxn5935cD6no0tOvnMAM3C+fgGg4pX9</latexit>

k + l



!"

!"#$%&'%()%%"&()*&++&(*)%,-

<latexit sha1_base64="SR4YJEaBLDqXNlJcIpmcmXHguPY=">AAACI3icbZDLSsNAFIYn9VbrrerSzWAVW0pLUrwtC25cVrAXaEKZTCbt0MnFmYlQQh7Bx/AJ3OoTuBM3Llz6Hk7aLGzrDwMf/zmHc+a3Q0aF1PUvLbeyura+kd8sbG3v7O4V9w86Iog4Jm0csID3bCQIoz5pSyoZ6YWcIM9mpGuPb9J695FwQQP/Xk5CYnlo6FOXYiSVNSiemeKBy9h0OcKxUx1XTcJYrZHE5RlWyk6tUUmSQbGk1/Wp4DIYGZRAptag+GM6AY484kvMkBB9Qw+lFSMuKWYkKZiRICHCYzQkfYU+8oiw4umHEniqHAe6AVfPl3Dq/p2IkSfExLNVp4fkSCzWUvO/Wj+S7rUVUz+MJPHxbJEbMSgDmKYDHcoJlmyiAGFO1a0Qj5DKRqoM57aEND0tzcVYTGEZOo26cVm/uDsvNU+yhPLgCByDMjDAFWiCW9ACbYDBE3gBr+BNe9betQ/tc9aa07KZQzAn7fsXni6kQw==</latexit>!
d + k + ! ! 2
(k + ! )(d ! 2)

<latexit sha1_base64="NJkdqNg8bkVGUNJ79+n3bOxvYSw=">AAAB+3icbVDLSsNAFL3xWeur6tLNYBFcSEnE17LgxmUL9gFtKJPpTTt08mBmIpSQL3CrX+BO3PoxfoD/4aTNwrYeGDiccy/3zPFiwZW27W9rbX1jc2u7tFPe3ds/OKwcHbdVlEiGLRaJSHY9qlDwEFuaa4HdWCINPIEdb/KQ+51nlIpH4ZOexugGdBRynzOqjdScDCpVu2bPQFaJU5AqFGgMKj/9YcSSAEPNBFWq59ixdlMqNWcCs3I/URhTNqEj7Bka0gCVm86CZuTcKEPiR9K8UJOZ+ncjpYFS08AzkwHVY7Xs5eJ/Xi/R/r2b8jBONIZsfshPBNERyX9Nhlwi02JqCGWSm6yEjamkTJtuFq7EPI+WmV6c5RZWSfuq5tzWbprX1fpl0VAJTuEMLsCBO6jDIzSgBQwQXuAV3qzMerc+rM/56JpV7JzAAqyvX2XRlVI=</latexit>

k
<latexit sha1_base64="MH1xH3y7i3z6I6xAQGPpn97S1Kc=">AAAB/nicbVDLSgMxFL1TX7W+qi7dBIvgQsqM+FoW3LisYGuhHUomvdOGZjJDkhFKKfgFbvUL3Ilbf8UP8D/MtLOwrQcCh3Pu5Z6cIBFcG9f9dgorq2vrG8XN0tb2zu5eef+gqeNUMWywWMSqFVCNgktsGG4EthKFNAoEPgbD28x/fEKleSwfzChBP6J9yUPOqMmkDgrRLVfcqjsFWSZeTiqQo94t/3R6MUsjlIYJqnXbcxPjj6kynAmclDqpxoSyIe1j21JJI9T+eJp1Qk6s0iNhrOyThkzVvxtjGmk9igI7GVEz0IteJv7ntVMT3vhjLpPUoGSzQ2EqiIlJ9nHS4wqZESNLKFPcZiVsQBVlxtYzdyXhWbSJ7cVbbGGZNM+r3lX18v6iUjvLGyrCERzDKXhwDTW4gzo0gMEAXuAV3pxn5935cD5nowUn3zmEOThfv7dGlp4=</latexit>

!

<latexit sha1_base64="hXliGQKk7KBq6wpauBbFNp8D4zg=">AAACF3icbZDLSsNAFIYn9VbrLeqym8EqVKQlKd6WBTcuK9gLNKFMJpN26OTizEQoIQsfwydwq0/gTty69AF8DydtFrb1h4Gf/5zDOfM5EaNCGsa3VlhZXVvfKG6WtrZ3dvf0/YOOCGOOSRuHLOQ9BwnCaEDakkpGehEnyHcY6Trjm6zefSRc0DC4l5OI2D4aBtSjGEkVDfSyJR64TCyPI5y4Z+NaI03GVbfWOE3TgV4x6sZUcNmYuamAXK2B/mO5IY59EkjMkBB904iknSAuKWYkLVmxIBHCYzQkfWUD5BNhJ9NPpPBEJS70Qq5eIOE0/TuRIF+Iie+oTh/JkVisZeF/tX4svWs7oUEUSxLg2SIvZlCGMCMCXcoJlmyiDMKcqlshHiHFQypuc1simp2WcTEXKSybTqNuXtYv7s4rzeOcUBGUwRGoAhNcgSa4BS3QBhg8gRfwCt60Z+1d+9A+Z60FLZ85BHPSvn4BMkmf8g==</latexit>!

d +
k !

2
k(d !

2)

<latexit sha1_base64="9gAquk3N0KUQKZkgucqxOp41EfI=">AAACHXicbVDLSsNAFJ3UV62vqEs3o1WoSEtSfC0LblxWsA9oQplMJu3QycOZiVBC1n6GX+BWv8CduBU/wP9w0mZhWw8MczjnXu69x4kYFdIwvrXC0vLK6lpxvbSxubW9o+/utUUYc0xaOGQh7zpIEEYD0pJUMtKNOEG+w0jHGd1kfueRcEHD4F6OI2L7aBBQj2IkldTXDy3xwGVieRzhxD2zCGPVeppkf8Wt1k/TtK+XjZoxAVwkZk7KIEezr/9YbohjnwQSMyREzzQiaSeIS4oZSUtWLEiE8AgNSE/RAPlE2MnklBSeKMWFXsjVCyScqH87EuQLMfYdVekjORTzXib+5/Vi6V3bCQ2iWJIATwd5MYMyhFku0KWcYMnGiiDMqdoV4iFSqUiV3syUiGarZbmY8ykskna9Zl7WLu7Oy43jPKEiOABHoAJMcAUa4BY0QQtg8ARewCt40561d+1D+5yWFrS8Zx/MQPv6BRhSooo=</latexit>! d
+

! !
2

! (
d

!
2)



!"

!"#$%&'%()%%"&()*&++&(*)%,-

<latexit sha1_base64="ycjr8C1XfzQrxKt+8GqmqcNWSuo="></latexit>

cos! k, ! =

!
k"

(d + k ! 2)(d + " ! 2)

<latexit sha1_base64="SR4YJEaBLDqXNlJcIpmcmXHguPY=">AAACI3icbZDLSsNAFIYn9VbrrerSzWAVW0pLUrwtC25cVrAXaEKZTCbt0MnFmYlQQh7Bx/AJ3OoTuBM3Llz6Hk7aLGzrDwMf/zmHc+a3Q0aF1PUvLbeyura+kd8sbG3v7O4V9w86Iog4Jm0csID3bCQIoz5pSyoZ6YWcIM9mpGuPb9J695FwQQP/Xk5CYnlo6FOXYiSVNSiemeKBy9h0OcKxUx1XTcJYrZHE5RlWyk6tUUmSQbGk1/Wp4DIYGZRAptag+GM6AY484kvMkBB9Qw+lFSMuKWYkKZiRICHCYzQkfYU+8oiw4umHEniqHAe6AVfPl3Dq/p2IkSfExLNVp4fkSCzWUvO/Wj+S7rUVUz+MJPHxbJEbMSgDmKYDHcoJlmyiAGFO1a0Qj5DKRqoM57aEND0tzcVYTGEZOo26cVm/uDsvNU+yhPLgCByDMjDAFWiCW9ACbYDBE3gBr+BNe9betQ/tc9aa07KZQzAn7fsXni6kQw==</latexit>!
d + k + ! ! 2
(k + ! )(d ! 2)

<latexit sha1_base64="NJkdqNg8bkVGUNJ79+n3bOxvYSw=">AAAB+3icbVDLSsNAFL3xWeur6tLNYBFcSEnE17LgxmUL9gFtKJPpTTt08mBmIpSQL3CrX+BO3PoxfoD/4aTNwrYeGDiccy/3zPFiwZW27W9rbX1jc2u7tFPe3ds/OKwcHbdVlEiGLRaJSHY9qlDwEFuaa4HdWCINPIEdb/KQ+51nlIpH4ZOexugGdBRynzOqjdScDCpVu2bPQFaJU5AqFGgMKj/9YcSSAEPNBFWq59ixdlMqNWcCs3I/URhTNqEj7Bka0gCVm86CZuTcKEPiR9K8UJOZ+ncjpYFS08AzkwHVY7Xs5eJ/Xi/R/r2b8jBONIZsfshPBNERyX9Nhlwi02JqCGWSm6yEjamkTJtuFq7EPI+WmV6c5RZWSfuq5tzWbprX1fpl0VAJTuEMLsCBO6jDIzSgBQwQXuAV3qzMerc+rM/56JpV7JzAAqyvX2XRlVI=</latexit>

k
<latexit sha1_base64="MH1xH3y7i3z6I6xAQGPpn97S1Kc=">AAAB/nicbVDLSgMxFL1TX7W+qi7dBIvgQsqM+FoW3LisYGuhHUomvdOGZjJDkhFKKfgFbvUL3Ilbf8UP8D/MtLOwrQcCh3Pu5Z6cIBFcG9f9dgorq2vrG8XN0tb2zu5eef+gqeNUMWywWMSqFVCNgktsGG4EthKFNAoEPgbD28x/fEKleSwfzChBP6J9yUPOqMmkDgrRLVfcqjsFWSZeTiqQo94t/3R6MUsjlIYJqnXbcxPjj6kynAmclDqpxoSyIe1j21JJI9T+eJp1Qk6s0iNhrOyThkzVvxtjGmk9igI7GVEz0IteJv7ntVMT3vhjLpPUoGSzQ2EqiIlJ9nHS4wqZESNLKFPcZiVsQBVlxtYzdyXhWbSJ7cVbbGGZNM+r3lX18v6iUjvLGyrCERzDKXhwDTW4gzo0gMEAXuAV3pxn5935cD5nowUn3zmEOThfv7dGlp4=</latexit>

!

<latexit sha1_base64="hXliGQKk7KBq6wpauBbFNp8D4zg=">AAACF3icbZDLSsNAFIYn9VbrLeqym8EqVKQlKd6WBTcuK9gLNKFMJpN26OTizEQoIQsfwydwq0/gTty69AF8DydtFrb1h4Gf/5zDOfM5EaNCGsa3VlhZXVvfKG6WtrZ3dvf0/YOOCGOOSRuHLOQ9BwnCaEDakkpGehEnyHcY6Trjm6zefSRc0DC4l5OI2D4aBtSjGEkVDfSyJR64TCyPI5y4Z+NaI03GVbfWOE3TgV4x6sZUcNmYuamAXK2B/mO5IY59EkjMkBB904iknSAuKWYkLVmxIBHCYzQkfWUD5BNhJ9NPpPBEJS70Qq5eIOE0/TuRIF+Iie+oTh/JkVisZeF/tX4svWs7oUEUSxLg2SIvZlCGMCMCXcoJlmyiDMKcqlshHiHFQypuc1simp2WcTEXKSybTqNuXtYv7s4rzeOcUBGUwRGoAhNcgSa4BS3QBhg8gRfwCt60Z+1d+9A+Z60FLZ85BHPSvn4BMkmf8g==</latexit>!

d +
k !

2
k(d !

2)

<latexit sha1_base64="9gAquk3N0KUQKZkgucqxOp41EfI=">AAACHXicbVDLSsNAFJ3UV62vqEs3o1WoSEtSfC0LblxWsA9oQplMJu3QycOZiVBC1n6GX+BWv8CduBU/wP9w0mZhWw8MczjnXu69x4kYFdIwvrXC0vLK6lpxvbSxubW9o+/utUUYc0xaOGQh7zpIEEYD0pJUMtKNOEG+w0jHGd1kfueRcEHD4F6OI2L7aBBQj2IkldTXDy3xwGVieRzhxD2zCGPVeppkf8Wt1k/TtK+XjZoxAVwkZk7KIEezr/9YbohjnwQSMyREzzQiaSeIS4oZSUtWLEiE8AgNSE/RAPlE2MnklBSeKMWFXsjVCyScqH87EuQLMfYdVekjORTzXib+5/Vi6V3bCQ2iWJIATwd5MYMyhFku0KWcYMnGiiDMqdoV4iFSqUiV3syUiGarZbmY8ykskna9Zl7WLu7Oy43jPKEiOABHoAJMcAUa4BY0QQtg8ARewCt40561d+1D+5yWFrS8Zx/MQPv6BRhSooo=</latexit>! d
+

! !
2

! (
d

!
2)

<latexit sha1_base64="y7n0otn7W+vtIH/EynmDJDJCJFg=">AAACC3icbVDLSsNAFJ34rPXRqEs3wSK4KCURX8uCG5cV7AOaECbT23bo5MHMjVBCP8EvcKtf4E7c+hF+gP/hpM3Cth64cDjnXu7hBIngCm3721hb39jc2i7tlHf39g8q5uFRW8WpZNBisYhlN6AKBI+ghRwFdBMJNAwEdILxXe53nkAqHkePOEnAC+kw4gPOKGrJNysujgCpn41rLggx9c2qXbdnsFaJU5AqKdD0zR+3H7M0hAiZoEr1HDtBL6MSORMwLbupgoSyMR1CT9OIhqC8bBZ8ap1ppW8NYqknQmum/r3IaKjUJAz0ZkhxpJa9XPzP66U4uPUyHiUpQsTmjwapsDC28hasPpfAUEw0oUxyndViIyopQ93VwpeE59HyXpzlFlZJ+6LuXNevHi6rjVrRUImckFNyThxyQxrknjRJizCSkhfySt6MZ+Pd+DA+56trRnFzTBZgfP0C5RybnQ==</latexit>

! k, !



!"

!"#$%&'%()%%"&**+&%,%-#%"(&.(-/"#&(0)%-.

<latexit sha1_base64="NJkdqNg8bkVGUNJ79+n3bOxvYSw=">AAAB+3icbVDLSsNAFL3xWeur6tLNYBFcSEnE17LgxmUL9gFtKJPpTTt08mBmIpSQL3CrX+BO3PoxfoD/4aTNwrYeGDiccy/3zPFiwZW27W9rbX1jc2u7tFPe3ds/OKwcHbdVlEiGLRaJSHY9qlDwEFuaa4HdWCINPIEdb/KQ+51nlIpH4ZOexugGdBRynzOqjdScDCpVu2bPQFaJU5AqFGgMKj/9YcSSAEPNBFWq59ixdlMqNWcCs3I/URhTNqEj7Bka0gCVm86CZuTcKEPiR9K8UJOZ+ncjpYFS08AzkwHVY7Xs5eJ/Xi/R/r2b8jBONIZsfshPBNERyX9Nhlwi02JqCGWSm6yEjamkTJtuFq7EPI+WmV6c5RZWSfuq5tzWbprX1fpl0VAJTuEMLsCBO6jDIzSgBQwQXuAV3qzMerc+rM/56JpV7JzAAqyvX2XRlVI=</latexit>

k

<latexit sha1_base64="hXliGQKk7KBq6wpauBbFNp8D4zg=">AAACF3icbZDLSsNAFIYn9VbrLeqym8EqVKQlKd6WBTcuK9gLNKFMJpN26OTizEQoIQsfwydwq0/gTty69AF8DydtFrb1h4Gf/5zDOfM5EaNCGsa3VlhZXVvfKG6WtrZ3dvf0/YOOCGOOSRuHLOQ9BwnCaEDakkpGehEnyHcY6Trjm6zefSRc0DC4l5OI2D4aBtSjGEkVDfSyJR64TCyPI5y4Z+NaI03GVbfWOE3TgV4x6sZUcNmYuamAXK2B/mO5IY59EkjMkBB904iknSAuKWYkLVmxIBHCYzQkfWUD5BNhJ9NPpPBEJS70Qq5eIOE0/TuRIF+Iie+oTh/JkVisZeF/tX4svWs7oUEUSxLg2SIvZlCGMCMCXcoJlmyiDMKcqlshHiHFQypuc1simp2WcTEXKSybTqNuXtYv7s4rzeOcUBGUwRGoAhNcgSa4BS3QBhg8gRfwCt60Z+1d+9A+Z60FLZ85BHPSvn4BMkmf8g==</latexit>!

d +
k !

2
k(d !

2)

<latexit sha1_base64="sMF2cllHj04YOiMa5qSrffBEojk=">AAACBHicbVDLSgMxFM34rPVVdekmWAQXUmbE17LgxmUF+8B2KJk004ZmkiG5I5ahW7/ArX6BO3Hrf/gB/oeZdha29UDgcM693JMTxIIbcN1vZ2l5ZXVtvbBR3Nza3tkt7e03jEo0ZXWqhNKtgBgmuGR14CBYK9aMRIFgzWB4k/nNR6YNV/IeRjHzI9KXPOSUgJUeOsCeIFWGjrulsltxJ8CLxMtJGeWodUs/nZ6iScQkUEGMaXtuDH5KNHAq2LjYSQyLCR2SPmtbKknEjJ9OEo/xsVV6OFTaPgl4ov7dSElkzCgK7GREYGDmvUz8z2snEF77KZdxAkzS6aEwERgUzr6Pe1wzCmJkCaGa26yYDogmFGxJM1dinkXLevHmW1gkjbOKd1m5uDsvV0/zhgroEB2hE+ShK1RFt6iG6ogiiV7QK3pznp1358P5nI4uOfnOAZqB8/ULDcqZnw==</latexit>osc

<latexit sha1_base64="XBQGM1YBhyCC2txVb3i04ImQr/o=">AAACEHicbVDLSsNAFJ3UV62v+Ni5GayCG0tSfC0LblxWsA9oQplMJu3QySTOTIQa8hN+gVv9Anfi1j/wA/wPJ20WtvXAhcM593IPx4sZlcqyvo3S0vLK6lp5vbKxubW9Y+7utWWUCExaOGKR6HpIEkY5aSmqGOnGgqDQY6TjjW5yv/NIhKQRv1fjmLghGnAaUIyUlvrmgRMIhFM7Sx35IFTqn9WzrG9WrZo1AVwkdkGqoECzb/44foSTkHCFGZKyZ1uxclMkFMWMZBUnkSRGeIQGpKcpRyGRbjpJn8ETrfgwiIQeruBE/XuRolDKcejpzRCpoZz3cvE/r5eo4NpNKY8TRTiePgoSBlUE8yqgTwXBio01QVhQnRXiIdJ1KF3YzJeY5tHyXuz5FhZJu16zL2sXd+fVxnHRUBkcgiNwCmxwBRrgFjRBC2DwBF7AK3gzno1348P4nK6WjOJmH8zA+PoF7xadyA==</latexit>

1
!

d " 2



!"
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<latexit sha1_base64="NJkdqNg8bkVGUNJ79+n3bOxvYSw=">AAAB+3icbVDLSsNAFL3xWeur6tLNYBFcSEnE17LgxmUL9gFtKJPpTTt08mBmIpSQL3CrX+BO3PoxfoD/4aTNwrYeGDiccy/3zPFiwZW27W9rbX1jc2u7tFPe3ds/OKwcHbdVlEiGLRaJSHY9qlDwEFuaa4HdWCINPIEdb/KQ+51nlIpH4ZOexugGdBRynzOqjdScDCpVu2bPQFaJU5AqFGgMKj/9YcSSAEPNBFWq59ixdlMqNWcCs3I/URhTNqEj7Bka0gCVm86CZuTcKEPiR9K8UJOZ+ncjpYFS08AzkwHVY7Xs5eJ/Xi/R/r2b8jBONIZsfshPBNERyX9Nhlwi02JqCGWSm6yEjamkTJtuFq7EPI+WmV6c5RZWSfuq5tzWbprX1fpl0VAJTuEMLsCBO6jDIzSgBQwQXuAV3qzMerc+rM/56JpV7JzAAqyvX2XRlVI=</latexit>

k

<latexit sha1_base64="hXliGQKk7KBq6wpauBbFNp8D4zg=">AAACF3icbZDLSsNAFIYn9VbrLeqym8EqVKQlKd6WBTcuK9gLNKFMJpN26OTizEQoIQsfwydwq0/gTty69AF8DydtFrb1h4Gf/5zDOfM5EaNCGsa3VlhZXVvfKG6WtrZ3dvf0/YOOCGOOSRuHLOQ9BwnCaEDakkpGehEnyHcY6Trjm6zefSRc0DC4l5OI2D4aBtSjGEkVDfSyJR64TCyPI5y4Z+NaI03GVbfWOE3TgV4x6sZUcNmYuamAXK2B/mO5IY59EkjMkBB904iknSAuKWYkLVmxIBHCYzQkfWUD5BNhJ9NPpPBEJS70Qq5eIOE0/TuRIF+Iie+oTh/JkVisZeF/tX4svWs7oUEUSxLg2SIvZlCGMCMCXcoJlmyiDMKcqlshHiHFQypuc1simp2WcTEXKSybTqNuXtYv7s4rzeOcUBGUwRGoAhNcgSa4BS3QBhg8gRfwCt60Z+1d+9A+Z60FLZ85BHPSvn4BMkmf8g==</latexit>!

d +
k !

2
k(d !

2)

<latexit sha1_base64="sMF2cllHj04YOiMa5qSrffBEojk=">AAACBHicbVDLSgMxFM34rPVVdekmWAQXUmbE17LgxmUF+8B2KJk004ZmkiG5I5ahW7/ArX6BO3Hrf/gB/oeZdha29UDgcM693JMTxIIbcN1vZ2l5ZXVtvbBR3Nza3tkt7e03jEo0ZXWqhNKtgBgmuGR14CBYK9aMRIFgzWB4k/nNR6YNV/IeRjHzI9KXPOSUgJUeOsCeIFWGjrulsltxJ8CLxMtJGeWodUs/nZ6iScQkUEGMaXtuDH5KNHAq2LjYSQyLCR2SPmtbKknEjJ9OEo/xsVV6OFTaPgl4ov7dSElkzCgK7GREYGDmvUz8z2snEF77KZdxAkzS6aEwERgUzr6Pe1wzCmJkCaGa26yYDogmFGxJM1dinkXLevHmW1gkjbOKd1m5uDsvV0/zhgroEB2hE+ShK1RFt6iG6ogiiV7QK3pznp1358P5nI4uOfnOAZqB8/ULDcqZnw==</latexit>osc

<latexit sha1_base64="XBQGM1YBhyCC2txVb3i04ImQr/o=">AAACEHicbVDLSsNAFJ3UV62v+Ni5GayCG0tSfC0LblxWsA9oQplMJu3QySTOTIQa8hN+gVv9Anfi1j/wA/wPJ20WtvXAhcM593IPx4sZlcqyvo3S0vLK6lp5vbKxubW9Y+7utWWUCExaOGKR6HpIEkY5aSmqGOnGgqDQY6TjjW5yv/NIhKQRv1fjmLghGnAaUIyUlvrmgRMIhFM7Sx35IFTqn9WzrG9WrZo1AVwkdkGqoECzb/44foSTkHCFGZKyZ1uxclMkFMWMZBUnkSRGeIQGpKcpRyGRbjpJn8ETrfgwiIQeruBE/XuRolDKcejpzRCpoZz3cvE/r5eo4NpNKY8TRTiePgoSBlUE8yqgTwXBio01QVhQnRXiIdJ1KF3YzJeY5tHyXuz5FhZJu16zL2sXd+fVxnHRUBkcgiNwCmxwBRrgFjRBC2DwBF7AK3gzno1348P4nK6WjOJmH8zA+PoF7xadyA==</latexit>

1
!

d " 2

#$%&'(&)*&&%')+*&,-
,1.( '(&').%/&%)')+'0$,0#&
)+'-.1-23'454



!"

!"#$%&'%()%%"&**+&%,%-#%"(&.(-/"#&(0)%-.

<latexit sha1_base64="NJkdqNg8bkVGUNJ79+n3bOxvYSw=">AAAB+3icbVDLSsNAFL3xWeur6tLNYBFcSEnE17LgxmUL9gFtKJPpTTt08mBmIpSQL3CrX+BO3PoxfoD/4aTNwrYeGDiccy/3zPFiwZW27W9rbX1jc2u7tFPe3ds/OKwcHbdVlEiGLRaJSHY9qlDwEFuaa4HdWCINPIEdb/KQ+51nlIpH4ZOexugGdBRynzOqjdScDCpVu2bPQFaJU5AqFGgMKj/9YcSSAEPNBFWq59ixdlMqNWcCs3I/URhTNqEj7Bka0gCVm86CZuTcKEPiR9K8UJOZ+ncjpYFS08AzkwHVY7Xs5eJ/Xi/R/r2b8jBONIZsfshPBNERyX9Nhlwi02JqCGWSm6yEjamkTJtuFq7EPI+WmV6c5RZWSfuq5tzWbprX1fpl0VAJTuEMLsCBO6jDIzSgBQwQXuAV3qzMerc+rM/56JpV7JzAAqyvX2XRlVI=</latexit>

k

<latexit sha1_base64="hXliGQKk7KBq6wpauBbFNp8D4zg=">AAACF3icbZDLSsNAFIYn9VbrLeqym8EqVKQlKd6WBTcuK9gLNKFMJpN26OTizEQoIQsfwydwq0/gTty69AF8DydtFrb1h4Gf/5zDOfM5EaNCGsa3VlhZXVvfKG6WtrZ3dvf0/YOOCGOOSRuHLOQ9BwnCaEDakkpGehEnyHcY6Trjm6zefSRc0DC4l5OI2D4aBtSjGEkVDfSyJR64TCyPI5y4Z+NaI03GVbfWOE3TgV4x6sZUcNmYuamAXK2B/mO5IY59EkjMkBB904iknSAuKWYkLVmxIBHCYzQkfWUD5BNhJ9NPpPBEJS70Qq5eIOE0/TuRIF+Iie+oTh/JkVisZeF/tX4svWs7oUEUSxLg2SIvZlCGMCMCXcoJlmyiDMKcqlshHiHFQypuc1simp2WcTEXKSybTqNuXtYv7s4rzeOcUBGUwRGoAhNcgSa4BS3QBhg8gRfwCt60Z+1d+9A+Z60FLZ85BHPSvn4BMkmf8g==</latexit>!

d +
k !

2
k(d !

2)

<latexit sha1_base64="sMF2cllHj04YOiMa5qSrffBEojk=">AAACBHicbVDLSgMxFM34rPVVdekmWAQXUmbE17LgxmUF+8B2KJk004ZmkiG5I5ahW7/ArX6BO3Hrf/gB/oeZdha29UDgcM693JMTxIIbcN1vZ2l5ZXVtvbBR3Nza3tkt7e03jEo0ZXWqhNKtgBgmuGR14CBYK9aMRIFgzWB4k/nNR6YNV/IeRjHzI9KXPOSUgJUeOsCeIFWGjrulsltxJ8CLxMtJGeWodUs/nZ6iScQkUEGMaXtuDH5KNHAq2LjYSQyLCR2SPmtbKknEjJ9OEo/xsVV6OFTaPgl4ov7dSElkzCgK7GREYGDmvUz8z2snEF77KZdxAkzS6aEwERgUzr6Pe1wzCmJkCaGa26yYDogmFGxJM1dinkXLevHmW1gkjbOKd1m5uDsvV0/zhgroEB2hE+ShK1RFt6iG6ogiiV7QK3pznp1358P5nI4uOfnOAZqB8/ULDcqZnw==</latexit>osc

<latexit sha1_base64="XBQGM1YBhyCC2txVb3i04ImQr/o=">AAACEHicbVDLSsNAFJ3UV62v+Ni5GayCG0tSfC0LblxWsA9oQplMJu3QySTOTIQa8hN+gVv9Anfi1j/wA/wPJ20WtvXAhcM593IPx4sZlcqyvo3S0vLK6lp5vbKxubW9Y+7utWWUCExaOGKR6HpIEkY5aSmqGOnGgqDQY6TjjW5yv/NIhKQRv1fjmLghGnAaUIyUlvrmgRMIhFM7Sx35IFTqn9WzrG9WrZo1AVwkdkGqoECzb/44foSTkHCFGZKyZ1uxclMkFMWMZBUnkSRGeIQGpKcpRyGRbjpJn8ETrfgwiIQeruBE/XuRolDKcejpzRCpoZz3cvE/r5eo4NpNKY8TRTiePgoSBlUE8yqgTwXBio01QVhQnRXiIdJ1KF3YzJeY5tHyXuz5FhZJu16zL2sXd+fVxnHRUBkcgiNwCmxwBRrgFjRBC2DwBF7AK3gzno1348P4nK6WjOJmH8zA+PoF7xadyA==</latexit>

1
!

d " 2

#$%&'(&)*&&%')+*&,-
,1.( '(&').%/&%)')+'0$,0#&
)+'-.1-23'454

<latexit sha1_base64="U4E44fATgbvin0nLD0wCcppU+C8=">AAACAnicbVDLSgMxFL1TX7W+qi7dBIvgQsqM+FoW3LisYGuhHUomTdvQTGZI7ghl6M4vcKtf4E7c+iN+gP9hpp2FbT0QOJxzL/fkBLEUBl332ymsrK6tbxQ3S1vbO7t75f2DpokSzXiDRTLSrYAaLoXiDRQoeSvWnIaB5I/B6DbzH5+4NiJSDziOuR/SgRJ9wShaqdXBIUfaHXXLFbfqTkGWiZeTCuSod8s/nV7EkpArZJIa0/bcGP2UahRM8kmpkxgeUzaiA962VNGQGz+d5p2QE6v0SD/S9ikkU/XvRkpDY8ZhYCdDikOz6GXif147wf6NnwoVJ8gVmx3qJ5JgRLLPk57QnKEcW0KZFjYrYUOqKUNb0dyVWGTRJrYXb7GFZdI8r3pX1cv7i0rtLG+oCEdwDKfgwTXU4A7q0AAGEl7gFd6cZ+fd+XA+Z6MFJ985hDk4X7/uo5hp</latexit>

! k

<latexit sha1_base64="56jNOXwW5TeUPlD5m9dpVOH8iBI=">AAACInicbZDLSsNAFIYn9VbrrerSzWBRBLUkxdtGKLhxWcFeoCllMp20QyYXZ06EEvIGPoZP4FafwJ24Etz6Hk7aLmzrDwM//zmHc+ZzIsEVmOaXkVtYXFpeya8W1tY3NreK2zsNFcaSsjoNRShbDlFM8IDVgYNgrUgy4juCNR3vJqs3H5lUPAzuYRixjk/6AXc5JaCjbvHQpqHCNgwYkK6Hr7GtHiQktisJTbw06R17p5U07RZLZtkcCc8ba2JKaKJat/hj90Ia+ywAKohSbcuMoJMQCZwKlhbsWLGIUI/0WVvbgPhMdZLRf1J8oJMedkOpXwB4lP6dSIiv1NB3dKdPYKBma1n4X60dg3vVSXgQxcACOl7kxgJDiDM4uMcloyCG2hAqub4V0wHRKEAjnNoS8ey0jIs1S2HeNCpl66J8fndWqp5MCOXRHtpHR8hCl6iKblEN1RFFT+gFvaI349l4Nz6Mz3FrzpjM7KIpGd+/Smekzg==</latexit>

cos! k =

!
k

d + k ! 2
62+,7.##3'
#$7$)'+2'8,&9',&-:#);'

<latexit sha1_base64="ZfzPHkRvMbKWazjHBZt4Pcci0iA=">AAACC3icbVDLSsNAFL2pr1ofjbp0M1gEF1IS8bUsuHFZwT6gCWUynbRDJ5MwMxFC6Sf4BW71C9yJWz/CD/A/nLRZ2NYDA4dz7uWeOUHCmdKO822V1tY3NrfK25Wd3b39qn1w2FZxKgltkZjHshtgRTkTtKWZ5rSbSIqjgNNOML7L/c4TlYrF4lFnCfUjPBQsZARrI/Xtqkc5R56OkcdEqLO+XXPqzgxolbgFqUGBZt/+8QYxSSMqNOFYqZ7rJNqfYKkZ4XRa8VJFE0zGeEh7hgocUeVPZsGn6NQoAxTG0jyh0Uz9uzHBkVJZFJjJCOuRWvZy8T+vl+rw1p8wkaSaCjI/FKYcmX/mLaABk5RonhmCiWQmKyIjLDHRpquFKwnLo01NL+5yC6ukfVF3r+tXD5e1xnnRUBmO4QTOwIUbaMA9NKEFBFJ4gVd4s56td+vD+pyPlqxi5wgWYH39AlCBm0I=</latexit>

! ! "



!"

!"#$$%&'%()*+,*$"%-.$*/*#()".*-0($12#%(1

<latexit sha1_base64="IRqNGPNv0VJI0a6PfeM6AVBx9Kg=">AAACAHicbVDLSsNAFL2pr1pfVZdugkVwISURX8uCG5cV7APaUCbTSTt2MgkzN0Io3fgFbvUL3Ilb/8QP8D+ctFnY1gMDh3Pu5Z45fiy4Rsf5tgorq2vrG8XN0tb2zu5eef+gqaNEUdagkYhU2yeaCS5ZAzkK1o4VI6EvWMsf3WZ+64kpzSP5gGnMvJAMJA84JWikZpfLANNeueJUnSnsZeLmpAI56r3yT7cf0SRkEqkgWndcJ0ZvTBRyKtik1E00iwkdkQHrGCpJyLQ3nqad2CdG6dtBpMyTaE/VvxtjEmqdhr6ZDAkO9aKXif95nQSDG2/MZZwgk3R2KEiEjZGdfd3uc8UoitQQQhU3WW06JIpQNAXNXYl5Fm1ienEXW1gmzfOqe1W9vL+o1M7yhopwBMdwCi5cQw3uoA4NoPAIL/AKb9az9W59WJ+z0YKV7xzCHKyvX33bl58=</latexit>! <latexit sha1_base64="UiOWYnwkYtunhV/McyVcqCJEjaE=">AAAB+3icbVDJSgNBFHwTtxi3qEcvjUHwIGEmuB0DXjwmYBZIhtDTeZM06Vno7hFCmC/wql/gTbz6MX6A/2FPMgeTWNBQVL3Hqy4vFlxp2/62ChubW9s7xd3S3v7B4VH5+KStokQybLFIRLLrUYWCh9jSXAvsxhJp4AnseJOHzO88o1Q8Cp/0NEY3oKOQ+5xRbaRmbVCu2FV7DrJOnJxUIEdjUP7pDyOWBBhqJqhSPceOtTujUnMmMC31E4UxZRM6wp6hIQ1QubN50JRcGGVI/EiaF2oyV/9uzGig1DTwzGRA9Vitepn4n9dLtH/vzngYJxpDtjjkJ4LoiGS/JkMukWkxNYQyyU1WwsZUUqZNN0tXYp5FS00vzmoL66Rdqzq31ZvmdaV+lTdUhDM4h0tw4A7q8AgNaAEDhBd4hTcrtd6tD+tzMVqw8p1TWIL19QsLMpUZ</latexit>

2

<latexit sha1_base64="UiOWYnwkYtunhV/McyVcqCJEjaE=">AAAB+3icbVDJSgNBFHwTtxi3qEcvjUHwIGEmuB0DXjwmYBZIhtDTeZM06Vno7hFCmC/wql/gTbz6MX6A/2FPMgeTWNBQVL3Hqy4vFlxp2/62ChubW9s7xd3S3v7B4VH5+KStokQybLFIRLLrUYWCh9jSXAvsxhJp4AnseJOHzO88o1Q8Cp/0NEY3oKOQ+5xRbaRmbVCu2FV7DrJOnJxUIEdjUP7pDyOWBBhqJqhSPceOtTujUnMmMC31E4UxZRM6wp6hIQ1QubN50JRcGGVI/EiaF2oyV/9uzGig1DTwzGRA9Vitepn4n9dLtH/vzngYJxpDtjjkJ4LoiGS/JkMukWkxNYQyyU1WwsZUUqZNN0tXYp5FS00vzmoL66Rdqzq31ZvmdaV+lTdUhDM4h0tw4A7q8AgNaAEDhBd4hTcrtd6tD+tzMVqw8p1TWIL19QsLMpUZ</latexit>

2

<latexit sha1_base64="UiOWYnwkYtunhV/McyVcqCJEjaE=">AAAB+3icbVDJSgNBFHwTtxi3qEcvjUHwIGEmuB0DXjwmYBZIhtDTeZM06Vno7hFCmC/wql/gTbz6MX6A/2FPMgeTWNBQVL3Hqy4vFlxp2/62ChubW9s7xd3S3v7B4VH5+KStokQybLFIRLLrUYWCh9jSXAvsxhJp4AnseJOHzO88o1Q8Cp/0NEY3oKOQ+5xRbaRmbVCu2FV7DrJOnJxUIEdjUP7pDyOWBBhqJqhSPceOtTujUnMmMC31E4UxZRM6wp6hIQ1QubN50JRcGGVI/EiaF2oyV/9uzGig1DTwzGRA9Vitepn4n9dLtH/vzngYJxpDtjjkJ4LoiGS/JkMukWkxNYQyyU1WwsZUUqZNN0tXYp5FS00vzmoL66Rdqzq31ZvmdaV+lTdUhDM4h0tw4A7q8AgNaAEDhBd4hTcrtd6tD+tzMVqw8p1TWIL19QsLMpUZ</latexit>

2

<latexit sha1_base64="UiOWYnwkYtunhV/McyVcqCJEjaE=">AAAB+3icbVDJSgNBFHwTtxi3qEcvjUHwIGEmuB0DXjwmYBZIhtDTeZM06Vno7hFCmC/wql/gTbz6MX6A/2FPMgeTWNBQVL3Hqy4vFlxp2/62ChubW9s7xd3S3v7B4VH5+KStokQybLFIRLLrUYWCh9jSXAvsxhJp4AnseJOHzO88o1Q8Cp/0NEY3oKOQ+5xRbaRmbVCu2FV7DrJOnJxUIEdjUP7pDyOWBBhqJqhSPceOtTujUnMmMC31E4UxZRM6wp6hIQ1QubN50JRcGGVI/EiaF2oyV/9uzGig1DTwzGRA9Vitepn4n9dLtH/vzngYJxpDtjjkJ4LoiGS/JkMukWkxNYQyyU1WwsZUUqZNN0tXYp5FS00vzmoL66Rdqzq31ZvmdaV+lTdUhDM4h0tw4A7q8AgNaAEDhBd4hTcrtd6tD+tzMVqw8p1TWIL19QsLMpUZ</latexit>

2

<latexit sha1_base64="UJgA2K79SFy8MOjfAUKNKyFcgbs=">AAAB+3icbVDLSsNAFL3xWeur6tLNYBFcSEnE17LgxmUL9gFtKJPpTTt08mBmIpSQL3CrX+BO3PoxfoD/4aTNwrYeGDiccy/3zPFiwZW27W9rbX1jc2u7tFPe3ds/OKwcHbdVlEiGLRaJSHY9qlDwEFuaa4HdWCINPIEdb/KQ+51nlIpH4ZOexugGdBRynzOqjdR0BpWqXbNnIKvEKUgVCjQGlZ/+MGJJgKFmgirVc+xYuymVmjOBWbmfKIwpm9AR9gwNaYDKTWdBM3JulCHxI2leqMlM/buR0kCpaeCZyYDqsVr2cvE/r5do/95NeRgnGkM2P+QnguiI5L8mQy6RaTE1hDLJTVbCxlRSpk03C1dinkfLTC/OcgurpH1Vc25rN83rav2yaKgEp3AGF+DAHdThERrQAgYIL/AKb1ZmvVsf1ud8dM0qdk5gAdbXLwmblRg=</latexit>

1

<latexit sha1_base64="MUl40hXSnXpUJgwRcnQBVhcK+0E=">AAACBnicbVDLSgMxFM34rPVVdekmWAUXUmaKr2XBjcsK9gGdoWTStA3NZEJyRyhD936BW/0Cd+LW3/AD/A8z7Sxs64ELh3Pu5R5OqAQ34Lrfzsrq2vrGZmGruL2zu7dfOjhsmjjRlDVoLGLdDolhgkvWAA6CtZVmJAoFa4Wju8xvPTFteCwfYaxYEJGB5H1OCVjJ92HIgHRT76I66ZbKbsWdAi8TLydllKPeLf34vZgmEZNABTGm47kKgpRo4FSwSdFPDFOEjsiAdSyVJGImSKeZJ/jMKj3cj7UdCXiq/r1ISWTMOArtZkRgaBa9TPzP6yTQvw1SLlUCTNLZo34iMMQ4KwD3uGYUxNgSQjW3WTEdEk0o2JrmviieRct68RZbWCbNasW7rlw9XJZrp3lDBXSMTtA58tANqqF7VEcNRJFCL+gVvTnPzrvz4XzOVlec/OYIzcH5+gVSWZml</latexit>

! 1,2

<latexit sha1_base64="MUl40hXSnXpUJgwRcnQBVhcK+0E=">AAACBnicbVDLSgMxFM34rPVVdekmWAUXUmaKr2XBjcsK9gGdoWTStA3NZEJyRyhD936BW/0Cd+LW3/AD/A8z7Sxs64ELh3Pu5R5OqAQ34Lrfzsrq2vrGZmGruL2zu7dfOjhsmjjRlDVoLGLdDolhgkvWAA6CtZVmJAoFa4Wju8xvPTFteCwfYaxYEJGB5H1OCVjJ92HIgHRT76I66ZbKbsWdAi8TLydllKPeLf34vZgmEZNABTGm47kKgpRo4FSwSdFPDFOEjsiAdSyVJGImSKeZJ/jMKj3cj7UdCXiq/r1ISWTMOArtZkRgaBa9TPzP6yTQvw1SLlUCTNLZo34iMMQ4KwD3uGYUxNgSQjW3WTEdEk0o2JrmviieRct68RZbWCbNasW7rlw9XJZrp3lDBXSMTtA58tANqqF7VEcNRJFCL+gVvTnPzrvz4XzOVlec/OYIzcH5+gVSWZml</latexit>

! 1,2
<latexit sha1_base64="pidM1qLR6FhGqBaj+T9QvgoBqj4=">AAACBnicbVDLSgMxFM34rPVVdekmWAUXUmaKr2XBjcsK9gGdoWTStA3NZEJyRyhD936BW/0Cd+LW3/AD/A8z7Sxs64ELh3Pu5R5OqAQ34Lrfzsrq2vrGZmGruL2zu7dfOjhsmjjRlDVoLGLdDolhgkvWAA6CtZVmJAoFa4Wju8xvPTFteCwfYaxYEJGB5H1OCVjJ92HIgHTT6kV10i2V3Yo7BV4mXk7KKEe9W/rxezFNIiaBCmJMx3MVBCnRwKlgk6KfGKYIHZEB61gqScRMkE4zT/CZVXq4H2s7EvBU/XuRksiYcRTazYjA0Cx6mfif10mgfxukXKoEmKSzR/1EYIhxVgDucc0oiLElhGpus2I6JJpQsDXNfVE8i5b14i22sEya1Yp3Xbl6uCzXTvOGCugYnaBz5KEbVEP3qI4aiCKFXtArenOenXfnw/mcra44+c0RmoPz9QtT85mm</latexit>

! 2,2

<latexit sha1_base64="pidM1qLR6FhGqBaj+T9QvgoBqj4=">AAACBnicbVDLSgMxFM34rPVVdekmWAUXUmaKr2XBjcsK9gGdoWTStA3NZEJyRyhD936BW/0Cd+LW3/AD/A8z7Sxs64ELh3Pu5R5OqAQ34Lrfzsrq2vrGZmGruL2zu7dfOjhsmjjRlDVoLGLdDolhgkvWAA6CtZVmJAoFa4Wju8xvPTFteCwfYaxYEJGB5H1OCVjJ92HIgHTT6kV10i2V3Yo7BV4mXk7KKEe9W/rxezFNIiaBCmJMx3MVBCnRwKlgk6KfGKYIHZEB61gqScRMkE4zT/CZVXq4H2s7EvBU/XuRksiYcRTazYjA0Cx6mfif10mgfxukXKoEmKSzR/1EYIhxVgDucc0oiLElhGpus2I6JJpQsDXNfVE8i5b14i22sEya1Yp3Xbl6uCzXTvOGCugYnaBz5KEbVEP3qI4aiCKFXtArenOenXfnw/mcra44+c0RmoPz9QtT85mm</latexit>

! 2,2

<latexit sha1_base64="//EmCuMuHjnVy+h2gupqZJ97agM=">AAACBHicbVDLSsNAFJ34rPVVdekmWAVXJSm+lgU3LivYB7ahTKY37dDJJMzcCCV06xe41S9wJ279Dz/A/3DSZmFbDwwczrmXe+b4seAaHefbWlldW9/YLGwVt3d29/ZLB4dNHSWKQYNFIlJtn2oQXEIDOQpoxwpo6Ato+aPbzG89gdI8kg84jsEL6UDygDOKRnrs4hCQ9tLqpFcqOxVnCnuZuDkpkxz1Xumn249YEoJEJqjWHdeJ0UupQs4ETIrdRENM2YgOoGOopCFoL50mnthnRunbQaTMk2hP1b8bKQ21Hoe+mQwpDvWil4n/eZ0Egxsv5TJOECSbHQoSYWNkZ9+3+1wBQzE2hDLFTVabDamiDE1Jc1dinkXLenEXW1gmzWrFvapc3l+Ua6d5QwVyTE7IOXHJNamRO1InDcKIJC/klbxZz9a79WF9zkZXrHzniMzB+voFbNiZNA==</latexit>

! 2
<latexit sha1_base64="//EmCuMuHjnVy+h2gupqZJ97agM=">AAACBHicbVDLSsNAFJ34rPVVdekmWAVXJSm+lgU3LivYB7ahTKY37dDJJMzcCCV06xe41S9wJ279Dz/A/3DSZmFbDwwczrmXe+b4seAaHefbWlldW9/YLGwVt3d29/ZLB4dNHSWKQYNFIlJtn2oQXEIDOQpoxwpo6Ato+aPbzG89gdI8kg84jsEL6UDygDOKRnrs4hCQ9tLqpFcqOxVnCnuZuDkpkxz1Xumn249YEoJEJqjWHdeJ0UupQs4ETIrdRENM2YgOoGOopCFoL50mnthnRunbQaTMk2hP1b8bKQ21Hoe+mQwpDvWil4n/eZ0Egxsv5TJOECSbHQoSYWNkZ9+3+1wBQzE2hDLFTVabDamiDE1Jc1dinkXLenEXW1gmzWrFvapc3l+Ua6d5QwVyTE7IOXHJNamRO1InDcKIJC/klbxZz9a79WF9zkZXrHzniMzB+voFbNiZNA==</latexit>

! 2

#$%&'()**'
<latexit sha1_base64="eDpTbXzEkutcOUuPgeoC6DKWwvQ=">AAACK3icbVDLSgMxFM3UV62vUZdugkUQWurM4GsjFNy4rGAf0Cklk6ZtaOZBckcoQz/Dz/AL3OoXuFLc9j9M21Fs64HAuefcy705XiS4Asv6MDIrq2vrG9nN3Nb2zu6euX9QU2EsKavSUISy4RHFBA9YFTgI1ogkI74nWN0b3E78+iOTiofBAwwj1vJJL+BdTgloqW2eOdiFPgPSTuyiMyo4P5WjK1z4dR18gx034m0zb5WsKfAysVOSRykqbXPsdkIa+ywAKohSTduKoJUQCZwKNsq5sWIRoQPSY01NA+Iz1UqmHxvhE610cDeU+gWAp+rfiYT4Sg19T3f6BPpq0ZuI/3nNGLrXrYQHUQwsoLNF3VhgCPEkJdzhklEQQ00IlVzfimmfSEJBZzm3JeKT00Y6F3sxhWVSc0r2Zeni/jxfLqYJZdEROkanyEZXqIzuUAVVEUVP6AW9ojfj2Xg3Po2vWWvGSGcO0RyM8TfyU6XI</latexit>

2! 1,2 + 2 ! 2,2 + 2 ! 2 = 2 "



!"

!"#$$%&'%()*+,*$"%-.$*/*$.012

#$$%&'((((((((((((((((((((((((((((((((()*+(','+-(.'/*&01/23(45&52
6.%'(2*($%0'+$-&&'2+-7

<latexit sha1_base64="iZg20AMYOt87T6WXgeEnO4N9b+s=">AAACBnicbVDLSsNAFJ3UV62vqks3g0UQlJKIr41Q0IXLCvYBTSiTyW07dJIMMxOhhO79Arf6Be7Erb/hB/gfTtosbOuBC4dz7uUeji84U9q2v63C0vLK6lpxvbSxubW9U97da6o4kRQaNOaxbPtEAWcRNDTTHNpCAgl9Di1/eJv5rSeQisXRox4J8ELSj1iPUaKN5N7dBCdD7HLAjtMtV+yqPQFeJE5OKihHvVv+cYOYJiFEmnKiVMexhfZSIjWjHMYlN1EgCB2SPnQMjUgIyksnmcf4yCgB7sXSTKTxRP17kZJQqVHom82Q6IGa9zLxP6+T6N61l7JIJBoiOn3USzjWMc4KwAGTQDUfGUKoZCYrpgMiCdWmppkvgmXRxqYXZ76FRdI8qzqX1YuH80rtNG+oiA7QITpGDrpCNXSP6qiBKBLoBb2iN+vZerc+rM/pasHKb/bRDKyvX6CymJ8=</latexit>

D = d + k ! 11

#$$%&'((((((((((((((((()*+(.'/*&01/23(45&52$
1.81/'92(2*('&'+:'92($2+59:(45&52$(69*("".($2+59:$7

<latexit sha1_base64="U2sTQYzi3uaPu/Zake84IH3W/+Q=">AAACAnicbVDJSgNBFHwTtxi3qEcvjUHwIGFG3I4BPXiMYBZIhtDTeZM06Vno7hHCkJtf4FW/wJt49Uf8AP/DnmQOJrGgoah6j1ddXiy40rb9bRVWVtfWN4qbpa3tnd298v5BU0WJZNhgkYhk26MKBQ+xobkW2I4l0sAT2PJGt5nfekKpeBQ+6nGMbkAHIfc5o9pI7TvSFUgcu1eu2FV7CrJMnJxUIEe9V/7p9iOWBBhqJqhSHceOtZtSqTkTOCl1E4UxZSM6wI6hIQ1Quek074ScGKVP/EiaF2oyVf9upDRQahx4ZjKgeqgWvUz8z+sk2r9xUx7GicaQzQ75iSA6ItnnSZ9LZFqMDaFMcpOVsCGVlGlT0dyVmGfRJqYXZ7GFZdI8rzpX1cuHi0rtLG+oCEdwDKfgwDXU4B7q0AAGAl7gFd6sZ+vd+rA+Z6MFK985hDlYX78RMZc/</latexit>

D ! 10

;%'(2*(19:4'(/*9$2+1592(19.((((((<*%9.=(>952'4-(&19-
((((((((((((?12($45/'$(0*$$5<4'@(21<%412'(A52B(1(/*&0%2'+

<latexit sha1_base64="IxaPnCVQIE41LTHe3Cmf/OjlhW4=">AAAB+3icbVDJSgNBFHwTtxi3qEcvjUHwIGFG3I4BPXhMwCyQDKGn8yZp0rPQ3SOEMF/gVb/Am3j1Y/wA/8OeZA4msaChqHqPV11eLLjStv1tFdbWNza3itulnd29/YPy4VFLRYlk2GSRiGTHowoFD7GpuRbYiSXSwBPY9sb3md9+Rql4FD7pSYxuQIch9zmj2kiNh365YlftGcgqcXJSgRz1fvmnN4hYEmComaBKdR071u6USs2ZwLTUSxTGlI3pELuGhjRA5U5nQVNyZpQB8SNpXqjJTP27MaWBUpPAM5MB1SO17GXif1430f6dO+VhnGgM2fyQnwiiI5L9mgy4RKbFxBDKJDdZCRtRSZk23SxciXkWLTW9OMstrJLWZdW5qV43riq1i7yhIpzAKZyDA7dQg0eoQxMYILzAK7xZqfVufVif89GCle8cwwKsr18n0JUr</latexit>

D

6C&045'$(?12($45/'(B1$(.5&'9$5*9((((((((((((((((((((((7(
<latexit sha1_base64="rLE1ZW47NwxdZY9evw4UuThySJk=">AAACBHicbVDLSgMxFL3js9ZX1aWbYBFcaJkRX8uCG5cV7APboWTSO21oJjMkGaGUbv0Ct/oF7sSt/+EH+B9m2i5s64HA4Zx7uScnSATXxnW/naXlldW19dxGfnNre2e3sLdf03GqGFZZLGLVCKhGwSVWDTcCG4lCGgUC60H/NvPrT6g0j+WDGSToR7QrecgZNVZ6lKQlkHjeWaddKLoldwyySLwpKcIUlXbhp9WJWRqhNExQrZuemxh/SJXhTOAo30o1JpT1aReblkoaofaH48QjcmyVDgljZZ80ZKz+3RjSSOtBFNjJiJqenvcy8T+vmZrwxh9ymaQGJZscClNBTEyy75MOV8iMGFhCmeI2K2E9qigztqSZKwnPoo1sL958C4ukdl7yrkqX9xfF8um0oRwcwhGcgAfXUIY7qEAVGEh4gVd4c56dd+fD+ZyMLjnTnQOYgfP1C4v9mA8=</latexit>

n ! 11" d

<latexit sha1_base64="wvJUJUGiEIrzXZIQTOkHF6OvaDU=">AAAB/XicbVDLSsNAFL2pr1pfUZduBovgQkpSfG2EghuXFe0D2lAm00k7dDIJMxOhhOIXuNUvcCdu/RY/wP9w0mZhWw8MHM65l3vm+DFnSjvOt1VYWV1b3yhulra2d3b37P2DpooSSWiDRDySbR8rypmgDc00p+1YUhz6nLb80W3mt56oVCwSj3ocUy/EA8ECRrA20oO4qfbsslNxpkDLxM1JGXLUe/ZPtx+RJKRCE46V6rhOrL0US80Ip5NSN1E0xmSEB7RjqMAhVV46jTpBJ0bpoyCS5gmNpurfjRSHSo1D30yGWA/VopeJ/3mdRAfXXspEnGgqyOxQkHCkI5T9G/WZpETzsSGYSGayIjLEEhNt2pm7ErMs2sT04i62sEya1Yp7Wbm4Py/XzvKGinAEx3AKLlxBDe6gDg0gMIAXeIU369l6tz6sz9lowcp3DmEO1tcvZieV2A==</latexit>

n = 2



!!

!"#$$%&'%()*+,*$"%-.$*/*0,*1.$2"3$

"#$$$$$$$$$$$$%$&#'($4(. $&)*&#+$
<latexit sha1_base64="FUHRLm7IdOToT+0PLltPFJ/L6PQ=">AAAB/XicbVDLSsNAFL2pr1pfVZduBovgQkoiPhdCwY3LivYBbSiTyaQdOpmEmYlQQvEL3OoXuBO3fosf4H84abOwrQcGDufcyz1zvJgzpW372yosLa+srhXXSxubW9s75d29pooSSWiDRDySbQ8rypmgDc00p+1YUhx6nLa84W3mt56oVCwSj3oUUzfEfcECRrA20oN/c90rV+yqPQFaJ E5OKpCj3iv/dP2IJCEVmnCsVMexY+2mWGpGOB2XuomiMSZD3KcdQwUOqXLTSdQxOjKKj4JImic0mqh/N1IcKjUKPTMZYj1Q814m/ud1Eh1cuSkTcaKpINNDQcKRjlD2b+QzSYnmI0MwkcxkRWSAJSbatDNzJWZZtLHpxZlvYZE0T6vORfX8/qxSO8kbKsIBHMIxOHAJNbiDOjSAQB9e4BXerGfr3fqwPqejBSvf2YcZWF+/YU6V1Q==</latexit>

d = 9

<latexit sha1_base64="UJgA2K79SFy8MOjfAUKNKyFcgbs=">AAAB+3icbVDLSsNAFL3xWeur6tLNYBFcSEnE17LgxmUL9gFtKJPpTTt08mBmIpSQL3CrX+BO3PoxfoD/4aTNwrYeGDiccy/3zPFiwZW27W9rbX1jc2u7tFPe3ds/OKwcHbdVlEiGLRaJSHY9qlDwEFuaa4HdWCINPIEdb/KQ+51nlIpH4ZOexugGdBRynzOqjdR0BpWqXbNnIKvEKUgVCjQGlZ/+MGJJgKFmgirVc+xYuymVmjOBWbmfKIwpm9AR9gwNaYDKTWdBM3JulCHxI2leqMlM/buR0kCpaeCZyYDqsVr2cvE/r5do/95NeRgnGkM2P+QnguiI5L8mQy6RaTE1hDLJTVbCxlRSpk03C1dinkfLTC/OcgurpH1Vc25rN83rav2yaKgEp3AGF+DAHdThERrQAgYIL/AKb1ZmvVsf1ud8dM0qdk5gAdbXLwmblRg=</latexit>

1
<latexit sha1_base64="UJgA2K79SFy8MOjfAUKNKyFcgbs=">AAAB+3icbVDLSsNAFL3xWeur6tLNYBFcSEnE17LgxmUL9gFtKJPpTTt08mBmIpSQL3CrX+BO3PoxfoD/4aTNwrYeGDiccy/3zPFiwZW27W9rbX1jc2u7tFPe3ds/OKwcHbdVlEiGLRaJSHY9qlDwEFuaa4HdWCINPIEdb/KQ+51nlIpH4ZOexugGdBRynzOqjdR0BpWqXbNnIKvEKUgVCjQGlZ/+MGJJgKFmgirVc+xYuymVmjOBWbmfKIwpm9AR9gwNaYDKTWdBM3JulCHxI2leqMlM/buR0kCpaeCZyYDqsVr2cvE/r5do/95NeRgnGkM2P+QnguiI5L8mQy6RaTE1hDLJTVbCxlRSpk03C1dinkfLTC/OcgurpH1Vc25rN83rav2yaKgEp3AGF+DAHdThERrQAgYIL/AKb1ZmvVsf1ud8dM0qdk5gAdbXLwmblRg=</latexit>

1

<latexit sha1_base64="IRqNGPNv0VJI0a6PfeM6AVBx9Kg=">AAACAHicbVDLSsNAFL2pr1pfVZdugkVwISURX8uCG5cV7APaUCbTSTt2MgkzN0Io3fgFbvUL3Ilb/8QP8D+ctFnY1gMDh3Pu5Z45fiy4Rsf5tgorq2vrG8XN0tb2zu5eef+gqaNEUdagkYhU2yeaCS5ZAzkK1o4VI6EvWMsf3WZ+64kpzSP5gGnMvJAMJA84JWikZpfLANNeueJUnSnsZeLmpAI56r3yT7cf0SRkEqkgWndcJ0ZvTBRyKtik1E00iwkdkQHrGCpJyLQ3nqad2CdG6dtBpMyTaE/VvxtjEmqdhr6ZDAkO9aKXif95nQSDG2/MZZwgk3R2KEiEjZGdfd3uc8UoitQQQhU3WW06JIpQNAXNXYl5Fm1ienEXW1gmzfOqe1W9vL+o1M7yhopwBMdwCi5cQw3uoA4NoPAIL/AKb9az9W59WJ+z0YKV7xzCHKyvX33bl58=</latexit>!
<latexit sha1_base64="IRqNGPNv0VJI0a6PfeM6AVBx9Kg=">AAACAHicbVDLSsNAFL2pr1pfVZdugkVwISURX8uCG5cV7APaUCbTSTt2MgkzN0Io3fgFbvUL3Ilb/8QP8D+ctFnY1gMDh3Pu5Z45fiy4Rsf5tgorq2vrG8XN0tb2zu5eef+gqaNEUdagkYhU2yeaCS5ZAzkK1o4VI6EvWMsf3WZ+64kpzSP5gGnMvJAMJA84JWikZpfLANNeueJUnSnsZeLmpAI56r3yT7cf0SRkEqkgWndcJ0ZvTBRyKtik1E00iwkdkQHrGCpJyLQ3nqad2CdG6dtBpMyTaE/VvxtjEmqdhr6ZDAkO9aKXif95nQSDG2/MZZwgk3R2KEiEjZGdfd3uc8UoitQQQhU3WW06JIpQNAXNXYl5Fm1ienEXW1gmzfOqe1W9vL+o1M7yhopwBMdwCi5cQw3uoA4NoPAIL/AKb9az9W59WJ+z0YKV7xzCHKyvX33bl58=</latexit>!

<latexit sha1_base64="UJgA2K79SFy8MOjfAUKNKyFcgbs=">AAAB+3icbVDLSsNAFL3xWeur6tLNYBFcSEnE17LgxmUL9gFtKJPpTTt08mBmIpSQL3CrX+BO3PoxfoD/4aTNwrYeGDiccy/3zPFiwZW27W9rbX1jc2u7tFPe3ds/OKwcHbdVlEiGLRaJSHY9qlDwEFuaa4HdWCINPIEdb/KQ+51nlIpH4ZOexugGdBRynzOqjdR0BpWqXbNnIKvEKUgVCjQGlZ/+MGJJgKFmgirVc+xYuymVmjOBWbmfKIwpm9AR9gwNaYDKTWdBM3JulCHxI2leqMlM/buR0kCpaeCZyYDqsVr2cvE/r5do/95NeRgnGkM2P+QnguiI5L8mQy6RaTE1hDLJTVbCxlRSpk03C1dinkfLTC/OcgurpH1Vc25rN83rav2yaKgEp3AGF+DAHdThERrQAgYIL/AKb1ZmvVsf1ud8dM0qdk5gAdbXLwmblRg=</latexit>

1

<latexit sha1_base64="KGjKb2xpeGUdrvA8Y5nRUQH2G6Q=">AAACEXicbVDLSsNAFJ3UV62vqLhyEyxChVIS8bUsuHFZwT6gDWUynbRDJ5MwcyOE0K/wC9zqF7gTt36BH+B/OGmD2NYDFw7n3Ms9HC/iTIFtfxmFldW19Y3iZmlre2d3z9w/aKkwloQ2SchD2fGwopwJ2gQGnHYiSXHgcdr2xreZ336kUrFQPEASUTfAQ8F8RjBoqW8eVZyqU+0x4UPyS876Ztmu2VNYy8TJSRnlaPTN794gJHFABRCOleo6dgRuiiUwwumk1IsVjTAZ4yHtaipwQJWbTuNPrFOtDCw/lHoEWFP170WKA6WSwNObAYaRWvQy8T+vG4N/46ZMRDFQQWaP/JhbEFpZF9aASUqAJ5pgIpnOapERlpiAbmzuS8SyaBPdi7PYwjJpndecq9rl/UW5Xs0bKqJjdIIqyEHXqI7uUAM1EUEpekYv6NV4Mt6Md+Njtlow8ptDNAfj8wfgNZyA</latexit>

(1, 1, ! , 1, ! )

,-./$-0$.-12.-'$,34567



!"

!"#$$%&'%()*+,*$"%-.$*/*0,*1.$2"3$

#$%%%%%%%%%%%%&%345%'()'$*+%

<latexit sha1_base64="UJgA2K79SFy8MOjfAUKNKyFcgbs=">AAAB+3icbVDLSsNAFL3xWeur6tLNYBFcSEnE17LgxmUL9gFtKJPpTTt08mBmIpSQL3CrX+BO3PoxfoD/4aTNwrYeGDiccy/3zPFiwZW27W9rbX1jc2u7tFPe3ds/OKwcHbdVlEiGLRaJSHY9qlDwEFuaa4HdWCINPIEdb/KQ+51nlIpH4ZOexugGdBRynzOqjdR0BpWqXbNnIKvEKUgVCjQGlZ/+MGJJgKFmgirVc+xYuymVmjOBWbmfKIwpm9AR9gwNaYDKTWdBM3JulCHxI2leqMlM/buR0kCpaeCZyYDqsVr2cvE/r5do/95NeRgnGkM2P+QnguiI5L8mQy6RaTE1hDLJTVbCxlRSpk03C1dinkfLTC/OcgurpH1Vc25rN83rav2yaKgEp3AGF+DAHdThERrQAgYIL/AKb1ZmvVsf1ud8dM0qdk5gAdbXLwmblRg=</latexit>

1

<latexit sha1_base64="pBrK0jLcUPGkBY0GzM/ljX+Llow=">AAAB/XicbVDLSsNAFL2pr1pfVZduBovgQkoiProRCm5cVrQPaEOZTCbt0MkkzEyEEopf4Fa/wJ249Vv8AP/DSZuFbT0wcDjnXu6Z48WcKW3b31ZhZXVtfaO4Wdra3tndK+8ftFSUSEKbJOKR7HhYUc4EbWqmOe3EkuLQ47TtjW4zv/1EpWKReNTjmLohHggWMIK1kR78m1q/XLGr9hRomTg5qUCORr/80/MjkoRUaMKxUl3HjrWbYqkZ4XRS6iWKxpiM8IB2DRU4pMpNp1En6MQoPgoiaZ7QaKr+3UhxqNQ49MxkiPVQLXqZ+J/XTXRQc1Mm4kRTQWaHgoQjHaHs38hnkhLNx4ZgIpnJisgQS0y0aWfuSsyyaBPTi7PYwjJpnVedq+rl/UWlfpY3VIQjOIZTcOAa6nAHDWgCgQG8wCu8Wc/Wu/Vhfc5GC1a+cwhzsL5+AV+3ldQ=</latexit>

d = 8

<latexit sha1_base64="IRqNGPNv0VJI0a6PfeM6AVBx9Kg=">AAACAHicbVDLSsNAFL2pr1pfVZdugkVwISURX8uCG5cV7APaUCbTSTt2MgkzN0Io3fgFbvUL3Ilb/8QP8D+ctFnY1gMDh3Pu5Z45fiy4Rsf5tgorq2vrG8XN0tb2zu5eef+gqaNEUdagkYhU2yeaCS5ZAzkK1o4VI6EvWMsf3WZ+64kpzSP5gGnMvJAMJA84JWikZpfLANNeueJUnSnsZeLmpAI56r3yT7cf0SRkEqkgWndcJ0ZvTBRyKtik1E00iwkdkQHrGCpJyLQ3nqad2CdG6dtBpMyTaE/VvxtjEmqdhr6ZDAkO9aKXif95nQSDG2/MZZwgk3R2KEiEjZGdfd3uc8UoitQQQhU3WW06JIpQNAXNXYl5Fm1ienEXW1gmzfOqe1W9vL+o1M7yhopwBMdwCi5cQw3uoA4NoPAIL/AKb9az9W59WJ+z0YKV7xzCHKyvX33bl58=</latexit>!

<latexit sha1_base64="IRqNGPNv0VJI0a6PfeM6AVBx9Kg=">AAACAHicbVDLSsNAFL2pr1pfVZdugkVwISURX8uCG5cV7APaUCbTSTt2MgkzN0Io3fgFbvUL3Ilb/8QP8D+ctFnY1gMDh3Pu5Z45fiy4Rsf5tgorq2vrG8XN0tb2zu5eef+gqaNEUdagkYhU2yeaCS5ZAzkK1o4VI6EvWMsf3WZ+64kpzSP5gGnMvJAMJA84JWikZpfLANNeueJUnSnsZeLmpAI56r3yT7cf0SRkEqkgWndcJ0ZvTBRyKtik1E00iwkdkQHrGCpJyLQ3nqad2CdG6dtBpMyTaE/VvxtjEmqdhr6ZDAkO9aKXif95nQSDG2/MZZwgk3R2KEiEjZGdfd3uc8UoitQQQhU3WW06JIpQNAXNXYl5Fm1ienEXW1gmzfOqe1W9vL+o1M7yhopwBMdwCi5cQw3uoA4NoPAIL/AKb9az9W59WJ+z0YKV7xzCHKyvX33bl58=</latexit>!

<latexit sha1_base64="IRqNGPNv0VJI0a6PfeM6AVBx9Kg=">AAACAHicbVDLSsNAFL2pr1pfVZdugkVwISURX8uCG5cV7APaUCbTSTt2MgkzN0Io3fgFbvUL3Ilb/8QP8D+ctFnY1gMDh3Pu5Z45fiy4Rsf5tgorq2vrG8XN0tb2zu5eef+gqaNEUdagkYhU2yeaCS5ZAzkK1o4VI6EvWMsf3WZ+64kpzSP5gGnMvJAMJA84JWikZpfLANNeueJUnSnsZeLmpAI56r3yT7cf0SRkEqkgWndcJ0ZvTBRyKtik1E00iwkdkQHrGCpJyLQ3nqad2CdG6dtBpMyTaE/VvxtjEmqdhr6ZDAkO9aKXif95nQSDG2/MZZwgk3R2KEiEjZGdfd3uc8UoitQQQhU3WW06JIpQNAXNXYl5Fm1ienEXW1gmzfOqe1W9vL+o1M7yhopwBMdwCi5cQw3uoA4NoPAIL/AKb9az9W59WJ+z0YKV7xzCHKyvX33bl58=</latexit>!

<latexit sha1_base64="UiOWYnwkYtunhV/McyVcqCJEjaE=">AAAB+3icbVDJSgNBFHwTtxi3qEcvjUHwIGEmuB0DXjwmYBZIhtDTeZM06Vno7hFCmC/wql/gTbz6MX6A/2FPMgeTWNBQVL3Hqy4vFlxp2/62ChubW9s7xd3S3v7B4VH5+KStokQybLFIRLLrUYWCh9jSXAvsxhJp4AnseJOHzO88o1Q8Cp/0NEY3oKOQ+5xRbaRmbVCu2FV7DrJOnJxUIEdjUP7pDyOWBBhqJqhSPceOtTujUnMmMC31E4UxZRM6wp6hIQ1QubN50JRcGGVI/EiaF2oyV/9uzGig1DTwzGRA9Vitepn4n9dLtH/vzngYJxpDtjjkJ4LoiGS/JkMukWkxNYQyyU1WwsZUUqZNN0tXYp5FS00vzmoL66Rdqzq31ZvmdaV+lTdUhDM4h0tw4A7q8AgNaAEDhBd4hTcrtd6tD+tzMVqw8p1TWIL19QsLMpUZ</latexit>

2

<latexit sha1_base64="UiOWYnwkYtunhV/McyVcqCJEjaE=">AAAB+3icbVDJSgNBFHwTtxi3qEcvjUHwIGEmuB0DXjwmYBZIhtDTeZM06Vno7hFCmC/wql/gTbz6MX6A/2FPMgeTWNBQVL3Hqy4vFlxp2/62ChubW9s7xd3S3v7B4VH5+KStokQybLFIRLLrUYWCh9jSXAvsxhJp4AnseJOHzO88o1Q8Cp/0NEY3oKOQ+5xRbaRmbVCu2FV7DrJOnJxUIEdjUP7pDyOWBBhqJqhSPceOtTujUnMmMC31E4UxZRM6wp6hIQ1QubN50JRcGGVI/EiaF2oyV/9uzGig1DTwzGRA9Vitepn4n9dLtH/vzngYJxpDtjjkJ4LoiGS/JkMukWkxNYQyyU1WwsZUUqZNN0tXYp5FS00vzmoL66Rdqzq31ZvmdaV+lTdUhDM4h0tw4A7q8AgNaAEDhBd4hTcrtd6tD+tzMVqw8p1TWIL19QsLMpUZ</latexit>

2
<latexit sha1_base64="UiOWYnwkYtunhV/McyVcqCJEjaE=">AAAB+3icbVDJSgNBFHwTtxi3qEcvjUHwIGEmuB0DXjwmYBZIhtDTeZM06Vno7hFCmC/wql/gTbz6MX6A/2FPMgeTWNBQVL3Hqy4vFlxp2/62ChubW9s7xd3S3v7B4VH5+KStokQybLFIRLLrUYWCh9jSXAvsxhJp4AnseJOHzO88o1Q8Cp/0NEY3oKOQ+5xRbaRmbVCu2FV7DrJOnJxUIEdjUP7pDyOWBBhqJqhSPceOtTujUnMmMC31E4UxZRM6wp6hIQ1QubN50JRcGGVI/EiaF2oyV/9uzGig1DTwzGRA9Vitepn4n9dLtH/vzngYJxpDtjjkJ4LoiGS/JkMukWkxNYQyyU1WwsZUUqZNN0tXYp5FS00vzmoL66Rdqzq31ZvmdaV+lTdUhDM4h0tw4A7q8AgNaAEDhBd4hTcrtd6tD+tzMVqw8p1TWIL19QsLMpUZ</latexit>

2

<latexit sha1_base64="ub8qc3JqqPw+fXjWDuvGRnu2oCo=">AAACGHicbZDLSsNAFIZPvNZ6i7rURbAIFUpJirdlwY3LCvYCbSiT6aQdOpmEmYkQQjc+hk/gVp/Anbh15wP4Hk7aLGzrDwMf/zmHc+b3Ikalsu1vY2V1bX1js7BV3N7Z3ds3Dw5bMowFJk0cslB0PCQJo5w0FVWMdCJBUOAx0vbGt1m9/UiEpCF/UElE3AANOfUpRkpbffOkXKv0KPdVUlmC875Zsqv2VNYyODmUIFejb/70BiGOA8IVZkjKrmNHyk2RUBQzMin2YkkihMdoSLoaOQqIdNPpLybWmXYGlh8K/biypu7fiRQFUiaBpzsDpEZysZaZ/9W6sfJv3JTyKFaE49kiP2aWCq0sEmtABcGKJRoQFlTfauEREggrHdzclohmp010Ls5iCsvQqlWdq+rl/UWpXskTKsAxnEIZHLiGOtxBA5qA4Qle4BXejGfj3fgwPmetK0Y+cwRzMr5+AXAIn3s=</latexit>

(2, ! , 2, ! , 2, ! )

<latexit sha1_base64="UJgA2K79SFy8MOjfAUKNKyFcgbs=">AAAB+3icbVDLSsNAFL3xWeur6tLNYBFcSEnE17LgxmUL9gFtKJPpTTt08mBmIpSQL3CrX+BO3PoxfoD/4aTNwrYeGDiccy/3zPFiwZW27W9rbX1jc2u7tFPe3ds/OKwcHbdVlEiGLRaJSHY9qlDwEFuaa4HdWCINPIEdb/KQ+51nlIpH4ZOexugGdBRynzOqjdR0BpWqXbNnIKvEKUgVCjQGlZ/+MGJJgKFmgirVc+xYuymVmjOBWbmfKIwpm9AR9gwNaYDKTWdBM3JulCHxI2leqMlM/buR0kCpaeCZyYDqsVr2cvE/r5do/95NeRgnGkM2P+QnguiI5L8mQy6RaTE1hDLJTVbCxlRSpk03C1dinkfLTC/OcgurpH1Vc25rN83rav2yaKgEp3AGF+DAHdThERrQAgYIL/AKb1ZmvVsf1ud8dM0qdk5gAdbXLwmblRg=</latexit>

1

<latexit sha1_base64="IRqNGPNv0VJI0a6PfeM6AVBx9Kg=">AAACAHicbVDLSsNAFL2pr1pfVZdugkVwISURX8uCG5cV7APaUCbTSTt2MgkzN0Io3fgFbvUL3Ilb/8QP8D+ctFnY1gMDh3Pu5Z45fiy4Rsf5tgorq2vrG8XN0tb2zu5eef+gqaNEUdagkYhU2yeaCS5ZAzkK1o4VI6EvWMsf3WZ+64kpzSP5gGnMvJAMJA84JWikZpfLANNeueJUnSnsZeLmpAI56r3yT7cf0SRkEqkgWndcJ0ZvTBRyKtik1E00iwkdkQHrGCpJyLQ3nqad2CdG6dtBpMyTaE/VvxtjEmqdhr6ZDAkO9aKXif95nQSDG2/MZZwgk3R2KEiEjZGdfd3uc8UoitQQQhU3WW06JIpQNAXNXYl5Fm1ienEXW1gmzfOqe1W9vL+o1M7yhopwBMdwCi5cQw3uoA4NoPAIL/AKb9az9W59WJ+z0YKV7xzCHKyvX33bl58=</latexit>!
<latexit sha1_base64="UiOWYnwkYtunhV/McyVcqCJEjaE=">AAAB+3icbVDJSgNBFHwTtxi3qEcvjUHwIGEmuB0DXjwmYBZIhtDTeZM06Vno7hFCmC/wql/gTbz6MX6A/2FPMgeTWNBQVL3Hqy4vFlxp2/62ChubW9s7xd3S3v7B4VH5+KStokQybLFIRLLrUYWCh9jSXAvsxhJp4AnseJOHzO88o1Q8Cp/0NEY3oKOQ+5xRbaRmbVCu2FV7DrJOnJxUIEdjUP7pDyOWBBhqJqhSPceOtTujUnMmMC31E4UxZRM6wp6hIQ1QubN50JRcGGVI/EiaF2oyV/9uzGig1DTwzGRA9Vitepn4n9dLtH/vzngYJxpDtjjkJ4LoiGS/JkMukWkxNYQyyU1WwsZUUqZNN0tXYp5FS00vzmoL66Rdqzq31ZvmdaV+lTdUhDM4h0tw4A7q8AgNaAEDhBd4hTcrtd6tD+tzMVqw8p1TWIL19QsLMpUZ</latexit>

2
<latexit sha1_base64="UiOWYnwkYtunhV/McyVcqCJEjaE=">AAAB+3icbVDJSgNBFHwTtxi3qEcvjUHwIGEmuB0DXjwmYBZIhtDTeZM06Vno7hFCmC/wql/gTbz6MX6A/2FPMgeTWNBQVL3Hqy4vFlxp2/62ChubW9s7xd3S3v7B4VH5+KStokQybLFIRLLrUYWCh9jSXAvsxhJp4AnseJOHzO88o1Q8Cp/0NEY3oKOQ+5xRbaRmbVCu2FV7DrJOnJxUIEdjUP7pDyOWBBhqJqhSPceOtTujUnMmMC31E4UxZRM6wp6hIQ1QubN50JRcGGVI/EiaF2oyV/9uzGig1DTwzGRA9Vitepn4n9dLtH/vzngYJxpDtjjkJ4LoiGS/JkMukWkxNYQyyU1WwsZUUqZNN0tXYp5FS00vzmoL66Rdqzq31ZvmdaV+lTdUhDM4h0tw4A7q8AgNaAEDhBd4hTcrtd6tD+tzMVqw8p1TWIL19QsLMpUZ</latexit>

2

<latexit sha1_base64="INWXq+lW9oFCu31wgGhL2M20m6w=">AAACDHicbVDLSsNAFL2pr1pfUZdugkWoEEpSfC0LblxWsA9oQ5lMJ+3QySTMTAol9Bf8Arf6Be7Erf/gB/gfTtosbOuBC4dz7uUejh8zKpXjfBuFjc2t7Z3ibmlv/+DwyDw+ackoEZg0ccQi0fGRJIxy0lRUMdKJBUGhz0jbH99nfntChKQRf1LTmHghGnIaUIyUlvqmWXFt167ZPcoDNbVrl32z7FSdOax14uakDDkaffOnN4hwEhKuMENSdl0nVl6KhKKYkVmpl0gSIzxGQ9LVlKOQSC+dJ59ZF1oZWEEk9HBlzdW/FykKpZyGvt4MkRrJVS8T//O6iQruvJTyOFGE48WjIGGWiqysBmtABcGKTTVBWFCd1cIjJBBWuqylLzHNos10L+5qC+ukVau6N9Xrx6ty3c4bKsIZnEMFXLiFOjxAA5qAYQIv8ApvxrPxbnwYn4vVgpHfnMISjK9fVRqZ+w==</latexit>

(1, 1, 2, ! , 2)
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<latexit sha1_base64="UJgA2K79SFy8MOjfAUKNKyFcgbs=">AAAB+3icbVDLSsNAFL3xWeur6tLNYBFcSEnE17LgxmUL9gFtKJPpTTt08mBmIpSQL3CrX+BO3PoxfoD/4aTNwrYeGDiccy/3zPFiwZW27W9rbX1jc2u7tFPe3ds/OKwcHbdVlEiGLRaJSHY9qlDwEFuaa4HdWCINPIEdb/KQ+51nlIpH4ZOexugGdBRynzOqjdR0BpWqXbNnIKvEKUgVCjQGlZ/+MGJJgKFmgirVc+xYuymVmjOBWbmfKIwpm9AR9gwNaYDKTWdBM3JulCHxI2leqMlM/buR0kCpaeCZyYDqsVr2cvE/r5do/95NeRgnGkM2P+QnguiI5L8mQy6RaTE1hDLJTVbCxlRSpk03C1dinkfLTC/OcgurpH1Vc25rN83rav2yaKgEp3AGF+DAHdThERrQAgYIL/AKb1ZmvVsf1ud8dM0qdk5gAdbXLwmblRg=</latexit>

1

<latexit sha1_base64="UJgA2K79SFy8MOjfAUKNKyFcgbs=">AAAB+3icbVDLSsNAFL3xWeur6tLNYBFcSEnE17LgxmUL9gFtKJPpTTt08mBmIpSQL3CrX+BO3PoxfoD/4aTNwrYeGDiccy/3zPFiwZW27W9rbX1jc2u7tFPe3ds/OKwcHbdVlEiGLRaJSHY9qlDwEFuaa4HdWCINPIEdb/KQ+51nlIpH4ZOexugGdBRynzOqjdR0BpWqXbNnIKvEKUgVCjQGlZ/+MGJJgKFmgirVc+xYuymVmjOBWbmfKIwpm9AR9gwNaYDKTWdBM3JulCHxI2leqMlM/buR0kCpaeCZyYDqsVr2cvE/r5do/95NeRgnGkM2P+QnguiI5L8mQy6RaTE1hDLJTVbCxlRSpk03C1dinkfLTC/OcgurpH1Vc25rN83rav2yaKgEp3AGF+DAHdThERrQAgYIL/AKb1ZmvVsf1ud8dM0qdk5gAdbXLwmblRg=</latexit>

1

<latexit sha1_base64="UJgA2K79SFy8MOjfAUKNKyFcgbs=">AAAB+3icbVDLSsNAFL3xWeur6tLNYBFcSEnE17LgxmUL9gFtKJPpTTt08mBmIpSQL3CrX+BO3PoxfoD/4aTNwrYeGDiccy/3zPFiwZW27W9rbX1jc2u7tFPe3ds/OKwcHbdVlEiGLRaJSHY9qlDwEFuaa4HdWCINPIEdb/KQ+51nlIpH4ZOexugGdBRynzOqjdR0BpWqXbNnIKvEKUgVCjQGlZ/+MGJJgKFmgirVc+xYuymVmjOBWbmfKIwpm9AR9gwNaYDKTWdBM3JulCHxI2leqMlM/buR0kCpaeCZyYDqsVr2cvE/r5do/95NeRgnGkM2P+QnguiI5L8mQy6RaTE1hDLJTVbCxlRSpk03C1dinkfLTC/OcgurpH1Vc25rN83rav2yaKgEp3AGF+DAHdThERrQAgYIL/AKb1ZmvVsf1ud8dM0qdk5gAdbXLwmblRg=</latexit>

1

<latexit sha1_base64="UJgA2K79SFy8MOjfAUKNKyFcgbs=">AAAB+3icbVDLSsNAFL3xWeur6tLNYBFcSEnE17LgxmUL9gFtKJPpTTt08mBmIpSQL3CrX+BO3PoxfoD/4aTNwrYeGDiccy/3zPFiwZW27W9rbX1jc2u7tFPe3ds/OKwcHbdVlEiGLRaJSHY9qlDwEFuaa4HdWCINPIEdb/KQ+51nlIpH4ZOexugGdBRynzOqjdR0BpWqXbNnIKvEKUgVCjQGlZ/+MGJJgKFmgirVc+xYuymVmjOBWbmfKIwpm9AR9gwNaYDKTWdBM3JulCHxI2leqMlM/buR0kCpaeCZyYDqsVr2cvE/r5do/95NeRgnGkM2P+QnguiI5L8mQy6RaTE1hDLJTVbCxlRSpk03C1dinkfLTC/OcgurpH1Vc25rN83rav2yaKgEp3AGF+DAHdThERrQAgYIL/AKb1ZmvVsf1ud8dM0qdk5gAdbXLwmblRg=</latexit>

1

<latexit sha1_base64="UJgA2K79SFy8MOjfAUKNKyFcgbs=">AAAB+3icbVDLSsNAFL3xWeur6tLNYBFcSEnE17LgxmUL9gFtKJPpTTt08mBmIpSQL3CrX+BO3PoxfoD/4aTNwrYeGDiccy/3zPFiwZW27W9rbX1jc2u7tFPe3ds/OKwcHbdVlEiGLRaJSHY9qlDwEFuaa4HdWCINPIEdb/KQ+51nlIpH4ZOexugGdBRynzOqjdR0BpWqXbNnIKvEKUgVCjQGlZ/+MGJJgKFmgirVc+xYuymVmjOBWbmfKIwpm9AR9gwNaYDKTWdBM3JulCHxI2leqMlM/buR0kCpaeCZyYDqsVr2cvE/r5do/95NeRgnGkM2P+QnguiI5L8mQy6RaTE1hDLJTVbCxlRSpk03C1dinkfLTC/OcgurpH1Vc25rN83rav2yaKgEp3AGF+DAHdThERrQAgYIL/AKb1ZmvVsf1ud8dM0qdk5gAdbXLwmblRg=</latexit>

1
<latexit sha1_base64="UJgA2K79SFy8MOjfAUKNKyFcgbs=">AAAB+3icbVDLSsNAFL3xWeur6tLNYBFcSEnE17LgxmUL9gFtKJPpTTt08mBmIpSQL3CrX+BO3PoxfoD/4aTNwrYeGDiccy/3zPFiwZW27W9rbX1jc2u7tFPe3ds/OKwcHbdVlEiGLRaJSHY9qlDwEFuaa4HdWCINPIEdb/KQ+51nlIpH4ZOexugGdBRynzOqjdR0BpWqXbNnIKvEKUgVCjQGlZ/+MGJJgKFmgirVc+xYuymVmjOBWbmfKIwpm9AR9gwNaYDKTWdBM3JulCHxI2leqMlM/buR0kCpaeCZyYDqsVr2cvE/r5do/95NeRgnGkM2P+QnguiI5L8mQy6RaTE1hDLJTVbCxlRSpk03C1dinkfLTC/OcgurpH1Vc25rN83rav2yaKgEp3AGF+DAHdThERrQAgYIL/AKb1ZmvVsf1ud8dM0qdk5gAdbXLwmblRg=</latexit>

1

<latexit sha1_base64="IRqNGPNv0VJI0a6PfeM6AVBx9Kg=">AAACAHicbVDLSsNAFL2pr1pfVZdugkVwISURX8uCG5cV7APaUCbTSTt2MgkzN0Io3fgFbvUL3Ilb/8QP8D+ctFnY1gMDh3Pu5Z45fiy4Rsf5tgorq2vrG8XN0tb2zu5eef+gqaNEUdagkYhU2yeaCS5ZAzkK1o4VI6EvWMsf3WZ+64kpzSP5gGnMvJAMJA84JWikZpfLANNeueJUnSnsZeLmpAI56r3yT7cf0SRkEqkgWndcJ0ZvTBRyKtik1E00iwkdkQHrGCpJyLQ3nqad2CdG6dtBpMyTaE/VvxtjEmqdhr6ZDAkO9aKXif95nQSDG2/MZZwgk3R2KEiEjZGdfd3uc8UoitQQQhU3WW06JIpQNAXNXYl5Fm1ienEXW1gmzfOqe1W9vL+o1M7yhopwBMdwCi5cQw3uoA4NoPAIL/AKb9az9W59WJ+z0YKV7xzCHKyvX33bl58=</latexit>!

<latexit sha1_base64="IRqNGPNv0VJI0a6PfeM6AVBx9Kg=">AAACAHicbVDLSsNAFL2pr1pfVZdugkVwISURX8uCG5cV7APaUCbTSTt2MgkzN0Io3fgFbvUL3Ilb/8QP8D+ctFnY1gMDh3Pu5Z45fiy4Rsf5tgorq2vrG8XN0tb2zu5eef+gqaNEUdagkYhU2yeaCS5ZAzkK1o4VI6EvWMsf3WZ+64kpzSP5gGnMvJAMJA84JWikZpfLANNeueJUnSnsZeLmpAI56r3yT7cf0SRkEqkgWndcJ0ZvTBRyKtik1E00iwkdkQHrGCpJyLQ3nqad2CdG6dtBpMyTaE/VvxtjEmqdhr6ZDAkO9aKXif95nQSDG2/MZZwgk3R2KEiEjZGdfd3uc8UoitQQQhU3WW06JIpQNAXNXYl5Fm1ienEXW1gmzfOqe1W9vL+o1M7yhopwBMdwCi5cQw3uoA4NoPAIL/AKb9az9W59WJ+z0YKV7xzCHKyvX33bl58=</latexit>!
<latexit sha1_base64="IRqNGPNv0VJI0a6PfeM6AVBx9Kg=">AAACAHicbVDLSsNAFL2pr1pfVZdugkVwISURX8uCG5cV7APaUCbTSTt2MgkzN0Io3fgFbvUL3Ilb/8QP8D+ctFnY1gMDh3Pu5Z45fiy4Rsf5tgorq2vrG8XN0tb2zu5eef+gqaNEUdagkYhU2yeaCS5ZAzkK1o4VI6EvWMsf3WZ+64kpzSP5gGnMvJAMJA84JWikZpfLANNeueJUnSnsZeLmpAI56r3yT7cf0SRkEqkgWndcJ0ZvTBRyKtik1E00iwkdkQHrGCpJyLQ3nqad2CdG6dtBpMyTaE/VvxtjEmqdhr6ZDAkO9aKXif95nQSDG2/MZZwgk3R2KEiEjZGdfd3uc8UoitQQQhU3WW06JIpQNAXNXYl5Fm1ienEXW1gmzfOqe1W9vL+o1M7yhopwBMdwCi5cQw3uoA4NoPAIL/AKb9az9W59WJ+z0YKV7xzCHKyvX33bl58=</latexit>!
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<latexit sha1_base64="UJgA2K79SFy8MOjfAUKNKyFcgbs=">AAAB+3icbVDLSsNAFL3xWeur6tLNYBFcSEnE17LgxmUL9gFtKJPpTTt08mBmIpSQL3CrX+BO3PoxfoD/4aTNwrYeGDiccy/3zPFiwZW27W9rbX1jc2u7tFPe3ds/OKwcHbdVlEiGLRaJSHY9qlDwEFuaa4HdWCINPIEdb/KQ+51nlIpH4ZOexugGdBRynzOqjdR0BpWqXbNnIKvEKUgVCjQGlZ/+MGJJgKFmgirVc+xYuymVmjOBWbmfKIwpm9AR9gwNaYDKTWdBM3JulCHxI2leqMlM/buR0kCpaeCZyYDqsVr2cvE/r5do/95NeRgnGkM2P+QnguiI5L8mQy6RaTE1hDLJTVbCxlRSpk03C1dinkfLTC/OcgurpH1Vc25rN83rav2yaKgEp3AGF+DAHdThERrQAgYIL/AKb1ZmvVsf1ud8dM0qdk5gAdbXLwmblRg=</latexit>

1

<latexit sha1_base64="UJgA2K79SFy8MOjfAUKNKyFcgbs=">AAAB+3icbVDLSsNAFL3xWeur6tLNYBFcSEnE17LgxmUL9gFtKJPpTTt08mBmIpSQL3CrX+BO3PoxfoD/4aTNwrYeGDiccy/3zPFiwZW27W9rbX1jc2u7tFPe3ds/OKwcHbdVlEiGLRaJSHY9qlDwEFuaa4HdWCINPIEdb/KQ+51nlIpH4ZOexugGdBRynzOqjdR0BpWqXbNnIKvEKUgVCjQGlZ/+MGJJgKFmgirVc+xYuymVmjOBWbmfKIwpm9AR9gwNaYDKTWdBM3JulCHxI2leqMlM/buR0kCpaeCZyYDqsVr2cvE/r5do/95NeRgnGkM2P+QnguiI5L8mQy6RaTE1hDLJTVbCxlRSpk03C1dinkfLTC/OcgurpH1Vc25rN83rav2yaKgEp3AGF+DAHdThERrQAgYIL/AKb1ZmvVsf1ud8dM0qdk5gAdbXLwmblRg=</latexit>

1

<latexit sha1_base64="UJgA2K79SFy8MOjfAUKNKyFcgbs=">AAAB+3icbVDLSsNAFL3xWeur6tLNYBFcSEnE17LgxmUL9gFtKJPpTTt08mBmIpSQL3CrX+BO3PoxfoD/4aTNwrYeGDiccy/3zPFiwZW27W9rbX1jc2u7tFPe3ds/OKwcHbdVlEiGLRaJSHY9qlDwEFuaa4HdWCINPIEdb/KQ+51nlIpH4ZOexugGdBRynzOqjdR0BpWqXbNnIKvEKUgVCjQGlZ/+MGJJgKFmgirVc+xYuymVmjOBWbmfKIwpm9AR9gwNaYDKTWdBM3JulCHxI2leqMlM/buR0kCpaeCZyYDqsVr2cvE/r5do/95NeRgnGkM2P+QnguiI5L8mQy6RaTE1hDLJTVbCxlRSpk03C1dinkfLTC/OcgurpH1Vc25rN83rav2yaKgEp3AGF+DAHdThERrQAgYIL/AKb1ZmvVsf1ud8dM0qdk5gAdbXLwmblRg=</latexit>

1

<latexit sha1_base64="UJgA2K79SFy8MOjfAUKNKyFcgbs=">AAAB+3icbVDLSsNAFL3xWeur6tLNYBFcSEnE17LgxmUL9gFtKJPpTTt08mBmIpSQL3CrX+BO3PoxfoD/4aTNwrYeGDiccy/3zPFiwZW27W9rbX1jc2u7tFPe3ds/OKwcHbdVlEiGLRaJSHY9qlDwEFuaa4HdWCINPIEdb/KQ+51nlIpH4ZOexugGdBRynzOqjdR0BpWqXbNnIKvEKUgVCjQGlZ/+MGJJgKFmgirVc+xYuymVmjOBWbmfKIwpm9AR9gwNaYDKTWdBM3JulCHxI2leqMlM/buR0kCpaeCZyYDqsVr2cvE/r5do/95NeRgnGkM2P+QnguiI5L8mQy6RaTE1hDLJTVbCxlRSpk03C1dinkfLTC/OcgurpH1Vc25rN83rav2yaKgEp3AGF+DAHdThERrQAgYIL/AKb1ZmvVsf1ud8dM0qdk5gAdbXLwmblRg=</latexit>

1

<latexit sha1_base64="UJgA2K79SFy8MOjfAUKNKyFcgbs=">AAAB+3icbVDLSsNAFL3xWeur6tLNYBFcSEnE17LgxmUL9gFtKJPpTTt08mBmIpSQL3CrX+BO3PoxfoD/4aTNwrYeGDiccy/3zPFiwZW27W9rbX1jc2u7tFPe3ds/OKwcHbdVlEiGLRaJSHY9qlDwEFuaa4HdWCINPIEdb/KQ+51nlIpH4ZOexugGdBRynzOqjdR0BpWqXbNnIKvEKUgVCjQGlZ/+MGJJgKFmgirVc+xYuymVmjOBWbmfKIwpm9AR9gwNaYDKTWdBM3JulCHxI2leqMlM/buR0kCpaeCZyYDqsVr2cvE/r5do/95NeRgnGkM2P+QnguiI5L8mQy6RaTE1hDLJTVbCxlRSpk03C1dinkfLTC/OcgurpH1Vc25rN83rav2yaKgEp3AGF+DAHdThERrQAgYIL/AKb1ZmvVsf1ud8dM0qdk5gAdbXLwmblRg=</latexit>

1
<latexit sha1_base64="UJgA2K79SFy8MOjfAUKNKyFcgbs=">AAAB+3icbVDLSsNAFL3xWeur6tLNYBFcSEnE17LgxmUL9gFtKJPpTTt08mBmIpSQL3CrX+BO3PoxfoD/4aTNwrYeGDiccy/3zPFiwZW27W9rbX1jc2u7tFPe3ds/OKwcHbdVlEiGLRaJSHY9qlDwEFuaa4HdWCINPIEdb/KQ+51nlIpH4ZOexugGdBRynzOqjdR0BpWqXbNnIKvEKUgVCjQGlZ/+MGJJgKFmgirVc+xYuymVmjOBWbmfKIwpm9AR9gwNaYDKTWdBM3JulCHxI2leqMlM/buR0kCpaeCZyYDqsVr2cvE/r5do/95NeRgnGkM2P+QnguiI5L8mQy6RaTE1hDLJTVbCxlRSpk03C1dinkfLTC/OcgurpH1Vc25rN83rav2yaKgEp3AGF+DAHdThERrQAgYIL/AKb1ZmvVsf1ud8dM0qdk5gAdbXLwmblRg=</latexit>

1

<latexit sha1_base64="IRqNGPNv0VJI0a6PfeM6AVBx9Kg=">AAACAHicbVDLSsNAFL2pr1pfVZdugkVwISURX8uCG5cV7APaUCbTSTt2MgkzN0Io3fgFbvUL3Ilb/8QP8D+ctFnY1gMDh3Pu5Z45fiy4Rsf5tgorq2vrG8XN0tb2zu5eef+gqaNEUdagkYhU2yeaCS5ZAzkK1o4VI6EvWMsf3WZ+64kpzSP5gGnMvJAMJA84JWikZpfLANNeueJUnSnsZeLmpAI56r3yT7cf0SRkEqkgWndcJ0ZvTBRyKtik1E00iwkdkQHrGCpJyLQ3nqad2CdG6dtBpMyTaE/VvxtjEmqdhr6ZDAkO9aKXif95nQSDG2/MZZwgk3R2KEiEjZGdfd3uc8UoitQQQhU3WW06JIpQNAXNXYl5Fm1ienEXW1gmzfOqe1W9vL+o1M7yhopwBMdwCi5cQw3uoA4NoPAIL/AKb9az9W59WJ+z0YKV7xzCHKyvX33bl58=</latexit>!

<latexit sha1_base64="IRqNGPNv0VJI0a6PfeM6AVBx9Kg=">AAACAHicbVDLSsNAFL2pr1pfVZdugkVwISURX8uCG5cV7APaUCbTSTt2MgkzN0Io3fgFbvUL3Ilb/8QP8D+ctFnY1gMDh3Pu5Z45fiy4Rsf5tgorq2vrG8XN0tb2zu5eef+gqaNEUdagkYhU2yeaCS5ZAzkK1o4VI6EvWMsf3WZ+64kpzSP5gGnMvJAMJA84JWikZpfLANNeueJUnSnsZeLmpAI56r3yT7cf0SRkEqkgWndcJ0ZvTBRyKtik1E00iwkdkQHrGCpJyLQ3nqad2CdG6dtBpMyTaE/VvxtjEmqdhr6ZDAkO9aKXif95nQSDG2/MZZwgk3R2KEiEjZGdfd3uc8UoitQQQhU3WW06JIpQNAXNXYl5Fm1ienEXW1gmzfOqe1W9vL+o1M7yhopwBMdwCi5cQw3uoA4NoPAIL/AKb9az9W59WJ+z0YKV7xzCHKyvX33bl58=</latexit>!
<latexit sha1_base64="IRqNGPNv0VJI0a6PfeM6AVBx9Kg=">AAACAHicbVDLSsNAFL2pr1pfVZdugkVwISURX8uCG5cV7APaUCbTSTt2MgkzN0Io3fgFbvUL3Ilb/8QP8D+ctFnY1gMDh3Pu5Z45fiy4Rsf5tgorq2vrG8XN0tb2zu5eef+gqaNEUdagkYhU2yeaCS5ZAzkK1o4VI6EvWMsf3WZ+64kpzSP5gGnMvJAMJA84JWikZpfLANNeueJUnSnsZeLmpAI56r3yT7cf0SRkEqkgWndcJ0ZvTBRyKtik1E00iwkdkQHrGCpJyLQ3nqad2CdG6dtBpMyTaE/VvxtjEmqdhr6ZDAkO9aKXif95nQSDG2/MZZwgk3R2KEiEjZGdfd3uc8UoitQQQhU3WW06JIpQNAXNXYl5Fm1ienEXW1gmzfOqe1W9vL+o1M7yhopwBMdwCi5cQw3uoA4NoPAIL/AKb9az9W59WJ+z0YKV7xzCHKyvX33bl58=</latexit>!
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<latexit sha1_base64="UJgA2K79SFy8MOjfAUKNKyFcgbs=">AAAB+3icbVDLSsNAFL3xWeur6tLNYBFcSEnE17LgxmUL9gFtKJPpTTt08mBmIpSQL3CrX+BO3PoxfoD/4aTNwrYeGDiccy/3zPFiwZW27W9rbX1jc2u7tFPe3ds/OKwcHbdVlEiGLRaJSHY9qlDwEFuaa4HdWCINPIEdb/KQ+51nlIpH4ZOexugGdBRynzOqjdR0BpWqXbNnIKvEKUgVCjQGlZ/+MGJJgKFmgirVc+xYuymVmjOBWbmfKIwpm9AR9gwNaYDKTWdBM3JulCHxI2leqMlM/buR0kCpaeCZyYDqsVr2cvE/r5do/95NeRgnGkM2P+QnguiI5L8mQy6RaTE1hDLJTVbCxlRSpk03C1dinkfLTC/OcgurpH1Vc25rN83rav2yaKgEp3AGF+DAHdThERrQAgYIL/AKb1ZmvVsf1ud8dM0qdk5gAdbXLwmblRg=</latexit>

1

<latexit sha1_base64="UJgA2K79SFy8MOjfAUKNKyFcgbs=">AAAB+3icbVDLSsNAFL3xWeur6tLNYBFcSEnE17LgxmUL9gFtKJPpTTt08mBmIpSQL3CrX+BO3PoxfoD/4aTNwrYeGDiccy/3zPFiwZW27W9rbX1jc2u7tFPe3ds/OKwcHbdVlEiGLRaJSHY9qlDwEFuaa4HdWCINPIEdb/KQ+51nlIpH4ZOexugGdBRynzOqjdR0BpWqXbNnIKvEKUgVCjQGlZ/+MGJJgKFmgirVc+xYuymVmjOBWbmfKIwpm9AR9gwNaYDKTWdBM3JulCHxI2leqMlM/buR0kCpaeCZyYDqsVr2cvE/r5do/95NeRgnGkM2P+QnguiI5L8mQy6RaTE1hDLJTVbCxlRSpk03C1dinkfLTC/OcgurpH1Vc25rN83rav2yaKgEp3AGF+DAHdThERrQAgYIL/AKb1ZmvVsf1ud8dM0qdk5gAdbXLwmblRg=</latexit>

1

<latexit sha1_base64="UJgA2K79SFy8MOjfAUKNKyFcgbs=">AAAB+3icbVDLSsNAFL3xWeur6tLNYBFcSEnE17LgxmUL9gFtKJPpTTt08mBmIpSQL3CrX+BO3PoxfoD/4aTNwrYeGDiccy/3zPFiwZW27W9rbX1jc2u7tFPe3ds/OKwcHbdVlEiGLRaJSHY9qlDwEFuaa4HdWCINPIEdb/KQ+51nlIpH4ZOexugGdBRynzOqjdR0BpWqXbNnIKvEKUgVCjQGlZ/+MGJJgKFmgirVc+xYuymVmjOBWbmfKIwpm9AR9gwNaYDKTWdBM3JulCHxI2leqMlM/buR0kCpaeCZyYDqsVr2cvE/r5do/95NeRgnGkM2P+QnguiI5L8mQy6RaTE1hDLJTVbCxlRSpk03C1dinkfLTC/OcgurpH1Vc25rN83rav2yaKgEp3AGF+DAHdThERrQAgYIL/AKb1ZmvVsf1ud8dM0qdk5gAdbXLwmblRg=</latexit>

1

<latexit sha1_base64="UJgA2K79SFy8MOjfAUKNKyFcgbs=">AAAB+3icbVDLSsNAFL3xWeur6tLNYBFcSEnE17LgxmUL9gFtKJPpTTt08mBmIpSQL3CrX+BO3PoxfoD/4aTNwrYeGDiccy/3zPFiwZW27W9rbX1jc2u7tFPe3ds/OKwcHbdVlEiGLRaJSHY9qlDwEFuaa4HdWCINPIEdb/KQ+51nlIpH4ZOexugGdBRynzOqjdR0BpWqXbNnIKvEKUgVCjQGlZ/+MGJJgKFmgirVc+xYuymVmjOBWbmfKIwpm9AR9gwNaYDKTWdBM3JulCHxI2leqMlM/buR0kCpaeCZyYDqsVr2cvE/r5do/95NeRgnGkM2P+QnguiI5L8mQy6RaTE1hDLJTVbCxlRSpk03C1dinkfLTC/OcgurpH1Vc25rN83rav2yaKgEp3AGF+DAHdThERrQAgYIL/AKb1ZmvVsf1ud8dM0qdk5gAdbXLwmblRg=</latexit>

1

<latexit sha1_base64="UJgA2K79SFy8MOjfAUKNKyFcgbs=">AAAB+3icbVDLSsNAFL3xWeur6tLNYBFcSEnE17LgxmUL9gFtKJPpTTt08mBmIpSQL3CrX+BO3PoxfoD/4aTNwrYeGDiccy/3zPFiwZW27W9rbX1jc2u7tFPe3ds/OKwcHbdVlEiGLRaJSHY9qlDwEFuaa4HdWCINPIEdb/KQ+51nlIpH4ZOexugGdBRynzOqjdR0BpWqXbNnIKvEKUgVCjQGlZ/+MGJJgKFmgirVc+xYuymVmjOBWbmfKIwpm9AR9gwNaYDKTWdBM3JulCHxI2leqMlM/buR0kCpaeCZyYDqsVr2cvE/r5do/95NeRgnGkM2P+QnguiI5L8mQy6RaTE1hDLJTVbCxlRSpk03C1dinkfLTC/OcgurpH1Vc25rN83rav2yaKgEp3AGF+DAHdThERrQAgYIL/AKb1ZmvVsf1ud8dM0qdk5gAdbXLwmblRg=</latexit>

1
<latexit sha1_base64="UJgA2K79SFy8MOjfAUKNKyFcgbs=">AAAB+3icbVDLSsNAFL3xWeur6tLNYBFcSEnE17LgxmUL9gFtKJPpTTt08mBmIpSQL3CrX+BO3PoxfoD/4aTNwrYeGDiccy/3zPFiwZW27W9rbX1jc2u7tFPe3ds/OKwcHbdVlEiGLRaJSHY9qlDwEFuaa4HdWCINPIEdb/KQ+51nlIpH4ZOexugGdBRynzOqjdR0BpWqXbNnIKvEKUgVCjQGlZ/+MGJJgKFmgirVc+xYuymVmjOBWbmfKIwpm9AR9gwNaYDKTWdBM3JulCHxI2leqMlM/buR0kCpaeCZyYDqsVr2cvE/r5do/95NeRgnGkM2P+QnguiI5L8mQy6RaTE1hDLJTVbCxlRSpk03C1dinkfLTC/OcgurpH1Vc25rN83rav2yaKgEp3AGF+DAHdThERrQAgYIL/AKb1ZmvVsf1ud8dM0qdk5gAdbXLwmblRg=</latexit>

1

<latexit sha1_base64="IRqNGPNv0VJI0a6PfeM6AVBx9Kg=">AAACAHicbVDLSsNAFL2pr1pfVZdugkVwISURX8uCG5cV7APaUCbTSTt2MgkzN0Io3fgFbvUL3Ilb/8QP8D+ctFnY1gMDh3Pu5Z45fiy4Rsf5tgorq2vrG8XN0tb2zu5eef+gqaNEUdagkYhU2yeaCS5ZAzkK1o4VI6EvWMsf3WZ+64kpzSP5gGnMvJAMJA84JWikZpfLANNeueJUnSnsZeLmpAI56r3yT7cf0SRkEqkgWndcJ0ZvTBRyKtik1E00iwkdkQHrGCpJyLQ3nqad2CdG6dtBpMyTaE/VvxtjEmqdhr6ZDAkO9aKXif95nQSDG2/MZZwgk3R2KEiEjZGdfd3uc8UoitQQQhU3WW06JIpQNAXNXYl5Fm1ienEXW1gmzfOqe1W9vL+o1M7yhopwBMdwCi5cQw3uoA4NoPAIL/AKb9az9W59WJ+z0YKV7xzCHKyvX33bl58=</latexit>!

<latexit sha1_base64="IRqNGPNv0VJI0a6PfeM6AVBx9Kg=">AAACAHicbVDLSsNAFL2pr1pfVZdugkVwISURX8uCG5cV7APaUCbTSTt2MgkzN0Io3fgFbvUL3Ilb/8QP8D+ctFnY1gMDh3Pu5Z45fiy4Rsf5tgorq2vrG8XN0tb2zu5eef+gqaNEUdagkYhU2yeaCS5ZAzkK1o4VI6EvWMsf3WZ+64kpzSP5gGnMvJAMJA84JWikZpfLANNeueJUnSnsZeLmpAI56r3yT7cf0SRkEqkgWndcJ0ZvTBRyKtik1E00iwkdkQHrGCpJyLQ3nqad2CdG6dtBpMyTaE/VvxtjEmqdhr6ZDAkO9aKXif95nQSDG2/MZZwgk3R2KEiEjZGdfd3uc8UoitQQQhU3WW06JIpQNAXNXYl5Fm1ienEXW1gmzfOqe1W9vL+o1M7yhopwBMdwCi5cQw3uoA4NoPAIL/AKb9az9W59WJ+z0YKV7xzCHKyvX33bl58=</latexit>!
<latexit sha1_base64="IRqNGPNv0VJI0a6PfeM6AVBx9Kg=">AAACAHicbVDLSsNAFL2pr1pfVZdugkVwISURX8uCG5cV7APaUCbTSTt2MgkzN0Io3fgFbvUL3Ilb/8QP8D+ctFnY1gMDh3Pu5Z45fiy4Rsf5tgorq2vrG8XN0tb2zu5eef+gqaNEUdagkYhU2yeaCS5ZAzkK1o4VI6EvWMsf3WZ+64kpzSP5gGnMvJAMJA84JWikZpfLANNeueJUnSnsZeLmpAI56r3yT7cf0SRkEqkgWndcJ0ZvTBRyKtik1E00iwkdkQHrGCpJyLQ3nqad2CdG6dtBpMyTaE/VvxtjEmqdhr6ZDAkO9aKXif95nQSDG2/MZZwgk3R2KEiEjZGdfd3uc8UoitQQQhU3WW06JIpQNAXNXYl5Fm1ienEXW1gmzfOqe1W9vL+o1M7yhopwBMdwCi5cQw3uoA4NoPAIL/AKb9az9W59WJ+z0YKV7xzCHKyvX33bl58=</latexit>!
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#$%%%%%%%%%%%%&%345%'()'$*+%
<latexit sha1_base64="RWxoa+nF5DGAygiLaEa0KlwVbbU=">AAAB/XicbVDLSsNAFL2pr1pfVZduBovgQkoiat0IBTcuK9oHtKFMJpN26GQSZiZCCcUvcKtf4E7c+i1+gP/hpM3Cth4YOJxzL/fM8WLOlLbtb6uwsrq2vlHcLG1t7+zulfcPWipKJKFNEvFIdjysKGeCNjXTnHZiSXHocdr2RreZ336iUrFIPOpxTN0QDwQLGMHaSA/+Ta1frthVewq0TJycVCBHo1/+6fkRSUIqNOFYqa5jx9pNsdSMcDop9RJFY0xGeEC7hgocUuWm06gTdGIUHwWRNE9oNFX/bqQ4VGocemYyxHqoFr1M/M/rJjq4dlMm4kRTQWaHgoQjHaHs38hnkhLNx4ZgIpnJisgQS0y0aWfuSsyyaBPTi7PYwjJpnVedq+rl/UWlfpY3VIQjOIZTcKAGdbiDBjSBwABe4BXerGfr3fqwPmejBSvfOYQ5WF+/XiCV0w==</latexit>

d = 7

<latexit sha1_base64="UJgA2K79SFy8MOjfAUKNKyFcgbs=">AAAB+3icbVDLSsNAFL3xWeur6tLNYBFcSEnE17LgxmUL9gFtKJPpTTt08mBmIpSQL3CrX+BO3PoxfoD/4aTNwrYeGDiccy/3zPFiwZW27W9rbX1jc2u7tFPe3ds/OKwcHbdVlEiGLRaJSHY9qlDwEFuaa4HdWCINPIEdb/KQ+51nlIpH4ZOexugGdBRynzOqjdR0BpWqXbNnIKvEKUgVCjQGlZ/+MGJJgKFmgirVc+xYuymVmjOBWbmfKIwpm9AR9gwNaYDKTWdBM3JulCHxI2leqMlM/buR0kCpaeCZyYDqsVr2cvE/r5do/95NeRgnGkM2P+QnguiI5L8mQy6RaTE1hDLJTVbCxlRSpk03C1dinkfLTC/OcgurpH1Vc25rN83rav2yaKgEp3AGF+DAHdThERrQAgYIL/AKb1ZmvVsf1ud8dM0qdk5gAdbXLwmblRg=</latexit>

1
<latexit sha1_base64="UJgA2K79SFy8MOjfAUKNKyFcgbs=">AAAB+3icbVDLSsNAFL3xWeur6tLNYBFcSEnE17LgxmUL9gFtKJPpTTt08mBmIpSQL3CrX+BO3PoxfoD/4aTNwrYeGDiccy/3zPFiwZW27W9rbX1jc2u7tFPe3ds/OKwcHbdVlEiGLRaJSHY9qlDwEFuaa4HdWCINPIEdb/KQ+51nlIpH4ZOexugGdBRynzOqjdR0BpWqXbNnIKvEKUgVCjQGlZ/+MGJJgKFmgirVc+xYuymVmjOBWbmfKIwpm9AR9gwNaYDKTWdBM3JulCHxI2leqMlM/buR0kCpaeCZyYDqsVr2cvE/r5do/95NeRgnGkM2P+QnguiI5L8mQy6RaTE1hDLJTVbCxlRSpk03C1dinkfLTC/OcgurpH1Vc25rN83rav2yaKgEp3AGF+DAHdThERrQAgYIL/AKb1ZmvVsf1ud8dM0qdk5gAdbXLwmblRg=</latexit>

1<latexit sha1_base64="IRqNGPNv0VJI0a6PfeM6AVBx9Kg=">AAACAHicbVDLSsNAFL2pr1pfVZdugkVwISURX8uCG5cV7APaUCbTSTt2MgkzN0Io3fgFbvUL3Ilb/8QP8D+ctFnY1gMDh3Pu5Z45fiy4Rsf5tgorq2vrG8XN0tb2zu5eef+gqaNEUdagkYhU2yeaCS5ZAzkK1o4VI6EvWMsf3WZ+64kpzSP5gGnMvJAMJA84JWikZpfLANNeueJUnSnsZeLmpAI56r3yT7cf0SRkEqkgWndcJ0ZvTBRyKtik1E00iwkdkQHrGCpJyLQ3nqad2CdG6dtBpMyTaE/VvxtjEmqdhr6ZDAkO9aKXif95nQSDG2/MZZwgk3R2KEiEjZGdfd3uc8UoitQQQhU3WW06JIpQNAXNXYl5Fm1ienEXW1gmzfOqe1W9vL+o1M7yhopwBMdwCi5cQw3uoA4NoPAIL/AKb9az9W59WJ+z0YKV7xzCHKyvX33bl58=</latexit>!

<latexit sha1_base64="UiOWYnwkYtunhV/McyVcqCJEjaE=">AAAB+3icbVDJSgNBFHwTtxi3qEcvjUHwIGEmuB0DXjwmYBZIhtDTeZM06Vno7hFCmC/wql/gTbz6MX6A/2FPMgeTWNBQVL3Hqy4vFlxp2/62ChubW9s7xd3S3v7B4VH5+KStokQybLFIRLLrUYWCh9jSXAvsxhJp4AnseJOHzO88o1Q8Cp/0NEY3oKOQ+5xRbaRmbVCu2FV7DrJOnJxUIEdjUP7pDyOWBBhqJqhSPceOtTujUnMmMC31E4UxZRM6wp6hIQ1QubN50JRcGGVI/EiaF2oyV/9uzGig1DTwzGRA9Vitepn4n9dLtH/vzngYJxpDtjjkJ4LoiGS/JkMukWkxNYQyyU1WwsZUUqZNN0tXYp5FS00vzmoL66Rdqzq31ZvmdaV+lTdUhDM4h0tw4A7q8AgNaAEDhBd4hTcrtd6tD+tzMVqw8p1TWIL19QsLMpUZ</latexit>

2
<latexit sha1_base64="UiOWYnwkYtunhV/McyVcqCJEjaE=">AAAB+3icbVDJSgNBFHwTtxi3qEcvjUHwIGEmuB0DXjwmYBZIhtDTeZM06Vno7hFCmC/wql/gTbz6MX6A/2FPMgeTWNBQVL3Hqy4vFlxp2/62ChubW9s7xd3S3v7B4VH5+KStokQybLFIRLLrUYWCh9jSXAvsxhJp4AnseJOHzO88o1Q8Cp/0NEY3oKOQ+5xRbaRmbVCu2FV7DrJOnJxUIEdjUP7pDyOWBBhqJqhSPceOtTujUnMmMC31E4UxZRM6wp6hIQ1QubN50JRcGGVI/EiaF2oyV/9uzGig1DTwzGRA9Vitepn4n9dLtH/vzngYJxpDtjjkJ4LoiGS/JkMukWkxNYQyyU1WwsZUUqZNN0tXYp5FS00vzmoL66Rdqzq31ZvmdaV+lTdUhDM4h0tw4A7q8AgNaAEDhBd4hTcrtd6tD+tzMVqw8p1TWIL19QsLMpUZ</latexit>

2

<latexit sha1_base64="UJgA2K79SFy8MOjfAUKNKyFcgbs=">AAAB+3icbVDLSsNAFL3xWeur6tLNYBFcSEnE17LgxmUL9gFtKJPpTTt08mBmIpSQL3CrX+BO3PoxfoD/4aTNwrYeGDiccy/3zPFiwZW27W9rbX1jc2u7tFPe3ds/OKwcHbdVlEiGLRaJSHY9qlDwEFuaa4HdWCINPIEdb/KQ+51nlIpH4ZOexugGdBRynzOqjdR0BpWqXbNnIKvEKUgVCjQGlZ/+MGJJgKFmgirVc+xYuymVmjOBWbmfKIwpm9AR9gwNaYDKTWdBM3JulCHxI2leqMlM/buR0kCpaeCZyYDqsVr2cvE/r5do/95NeRgnGkM2P+QnguiI5L8mQy6RaTE1hDLJTVbCxlRSpk03C1dinkfLTC/OcgurpH1Vc25rN83rav2yaKgEp3AGF+DAHdThERrQAgYIL/AKb1ZmvVsf1ud8dM0qdk5gAdbXLwmblRg=</latexit>

1

<latexit sha1_base64="IRqNGPNv0VJI0a6PfeM6AVBx9Kg=">AAACAHicbVDLSsNAFL2pr1pfVZdugkVwISURX8uCG5cV7APaUCbTSTt2MgkzN0Io3fgFbvUL3Ilb/8QP8D+ctFnY1gMDh3Pu5Z45fiy4Rsf5tgorq2vrG8XN0tb2zu5eef+gqaNEUdagkYhU2yeaCS5ZAzkK1o4VI6EvWMsf3WZ+64kpzSP5gGnMvJAMJA84JWikZpfLANNeueJUnSnsZeLmpAI56r3yT7cf0SRkEqkgWndcJ0ZvTBRyKtik1E00iwkdkQHrGCpJyLQ3nqad2CdG6dtBpMyTaE/VvxtjEmqdhr6ZDAkO9aKXif95nQSDG2/MZZwgk3R2KEiEjZGdfd3uc8UoitQQQhU3WW06JIpQNAXNXYl5Fm1ienEXW1gmzfOqe1W9vL+o1M7yhopwBMdwCi5cQw3uoA4NoPAIL/AKb9az9W59WJ+z0YKV7xzCHKyvX33bl58=</latexit>!<latexit sha1_base64="IRqNGPNv0VJI0a6PfeM6AVBx9Kg=">AAACAHicbVDLSsNAFL2pr1pfVZdugkVwISURX8uCG5cV7APaUCbTSTt2MgkzN0Io3fgFbvUL3Ilb/8QP8D+ctFnY1gMDh3Pu5Z45fiy4Rsf5tgorq2vrG8XN0tb2zu5eef+gqaNEUdagkYhU2yeaCS5ZAzkK1o4VI6EvWMsf3WZ+64kpzSP5gGnMvJAMJA84JWikZpfLANNeueJUnSnsZeLmpAI56r3yT7cf0SRkEqkgWndcJ0ZvTBRyKtik1E00iwkdkQHrGCpJyLQ3nqad2CdG6dtBpMyTaE/VvxtjEmqdhr6ZDAkO9aKXif95nQSDG2/MZZwgk3R2KEiEjZGdfd3uc8UoitQQQhU3WW06JIpQNAXNXYl5Fm1ienEXW1gmzfOqe1W9vL+o1M7yhopwBMdwCi5cQw3uoA4NoPAIL/AKb9az9W59WJ+z0YKV7xzCHKyvX33bl58=</latexit>!

<latexit sha1_base64="4Ck9KztQxa7HEzJE++FmD6hYDz4=">AAAB+3icbVDJSgNBFHwTtxi3qEcvjUHwIGHG/Rjw4jEBs0AyhJ7Om6RJz0J3jxDCfIFX/QJv4tWP8QP8D3uSOZjEgoai6j1edXmx4Erb9rdVWFvf2Nwqbpd2dvf2D8qHRy0VJZJhk0Uikh2PKhQ8xKbmWmAnlkgDT2DbGz9kfvsZpeJR+KQnMboBHYbc54xqIzWu+uWKXbVnIKvEyUkFctT75Z/eIGJJgKFmgirVdexYu1MqNWcC01IvURhTNqZD7Boa0gCVO50FTcmZUQbEj6R5oSYz9e/GlAZKTQLPTAZUj9Syl4n/ed1E+/fulIdxojFk80N+IoiOSPZrMuASmRYTQyiT3GQlbEQlZdp0s3Al5lm01PTiLLewSlqXVee2etO4rtQu8oaKcAKncA4O3EENHqEOTWCA8AKv8Gal1rv1YX3ORwtWvnMMC7C+fgEMyZUa</latexit>

3
<latexit sha1_base64="4Ck9KztQxa7HEzJE++FmD6hYDz4=">AAAB+3icbVDJSgNBFHwTtxi3qEcvjUHwIGHG/Rjw4jEBs0AyhJ7Om6RJz0J3jxDCfIFX/QJv4tWP8QP8D3uSOZjEgoai6j1edXmx4Erb9rdVWFvf2Nwqbpd2dvf2D8qHRy0VJZJhk0Uikh2PKhQ8xKbmWmAnlkgDT2DbGz9kfvsZpeJR+KQnMboBHYbc54xqIzWu+uWKXbVnIKvEyUkFctT75Z/eIGJJgKFmgirVdexYu1MqNWcC01IvURhTNqZD7Boa0gCVO50FTcmZUQbEj6R5oSYz9e/GlAZKTQLPTAZUj9Syl4n/ed1E+/fulIdxojFk80N+IoiOSPZrMuASmRYTQyiT3GQlbEQlZdp0s3Al5lm01PTiLLewSlqXVee2etO4rtQu8oaKcAKncA4O3EENHqEOTWCA8AKv8Gal1rv1YX3ORwtWvnMMC7C+fgEMyZUa</latexit>

3

<latexit sha1_base64="4Ck9KztQxa7HEzJE++FmD6hYDz4=">AAAB+3icbVDJSgNBFHwTtxi3qEcvjUHwIGHG/Rjw4jEBs0AyhJ7Om6RJz0J3jxDCfIFX/QJv4tWP8QP8D3uSOZjEgoai6j1edXmx4Erb9rdVWFvf2Nwqbpd2dvf2D8qHRy0VJZJhk0Uikh2PKhQ8xKbmWmAnlkgDT2DbGz9kfvsZpeJR+KQnMboBHYbc54xqIzWu+uWKXbVnIKvEyUkFctT75Z/eIGJJgKFmgirVdexYu1MqNWcC01IvURhTNqZD7Boa0gCVO50FTcmZUQbEj6R5oSYz9e/GlAZKTQLPTAZUj9Syl4n/ed1E+/fulIdxojFk80N+IoiOSPZrMuASmRYTQyiT3GQlbEQlZdp0s3Al5lm01PTiLLewSlqXVee2etO4rtQu8oaKcAKncA4O3EENHqEOTWCA8AKv8Gal1rv1YX3ORwtWvnMMC7C+fgEMyZUa</latexit>

3
<latexit sha1_base64="j+acKHB/2PlMzDoZJJzzcSxSiIc=">AAACDHicbVDLSsNAFL2pr1pfUZdugkWoUEpSfC0LblxWsA9oQ5lMJ+3QySTMTAoh9Bf8Arf6Be7Erf/gB/gfTtosbOsZBg7n3Ms9HC9iVCrb/jYKG5tb2zvF3dLe/sHhkXl80pZhLDBp4ZCFoushSRjlpKWoYqQbCYICj5GON7nP/M6UCElD/qSSiLgBGnHqU4yUlgamWXGqdf2cap9yXyWXA7Ns1+w5rHXi5KQMOZoD86c/DHEcEK4wQ1L2HDtSboqEopiRWakfSxIhPEEj0tOUo4BIN50nn1kXWhlafij058qaq383UhRImQSengyQGstVLxP/83qx8u/clPIoVoTjxSE/ZpYKrawGa0gFwYolmiAsqM5q4TESCCtd1tKViGbRZroXZ7WFddKu15yb2vXjVblRzRsqwhmcQwUcuIUGPEATWoBhCi/wCm/Gs/FufBifi9GCke+cwhKMr19STJn7</latexit>

(1, 2, 2, 1, ! )
<latexit sha1_base64="850xJTKiJAQZWsMqNknEwnOuNmY=">AAACE3icbZDLSsNAFIZPvNZ6i7pw4SZYhAqlJN6XBTcuK9gLtKFMppN26GQSZiZCCH0Mn8CtPoE7cesD+AC+h5M2i178YeDjP+dwzvxexKhUtv1jrKyurW9sFraK2zu7e/vmwWFThrHApIFDFoq2hyRhlJOGooqRdiQICjxGWt7oPqu3nomQNORPKomIG6ABpz7FSGmrZx6XncplpUu5r5IZOO+ZJbtqT2Qtg5NDCXLVe+Zvtx/iOCBcYYak7Dh2pNwUCUUxI+NiN5YkQniEBqSjkaOASDedfGBsnWmnb/mh0I8ra+LOTqQokDIJPN0ZIDWUi7XM/K/WiZV/56aUR7EiHE8X+TGzVGhlaVh9KghWLNGAsKD6VgsPkUBY6czmtkQ0O22sc3EWU1iG5kXVualeP16VapU8oQKcwCmUwYFbqMED1KEBGMbwCm/wbrwYH8an8TVtXTHymSOYk/H9B9XanPc=</latexit>

(1, 3, ! , 3, ! , 3)



!"

!"#$$%&'%()*+,*$"%-.$*/*0,*1.$2"3$
#$%%%%%%%%%%%%&%.".4.( %'()'$*+%

<latexit sha1_base64="HiEa9ELbkCCSNb2drKI+34UuZIQ=">AAAB/XicbVDLSsNAFL2pr1pfVZduBovgQkoiWt0IBTcuK9oHtKFMJpN26GQSZiZCCcUvcKtf4E7c+i1+gP/hpM3Cth4YOJxzL/fM8WLOlLbtb6uwsrq2vlHcLG1t7+zulfcPWipKJKFNEvFIdjysKGeCNjXTnHZiSXHocdr2RreZ336iUrFIPOpxTN0QDwQLGMHaSA/+Ta1frthVewq0TJycVCBHo1/+6fkRSUIqNOFYqa5jx9pNsdSMcDop9RJFY0xGeEC7hgocUuWm06gTdGIUHwWRNE9oNFX/bqQ4VGocemYyxHqoFr1M/M/rJjq4dlMm4kRTQWaHgoQjHaHs38hnkhLNx4ZgIpnJisgQS0y0aWfuSsyyaBPTi7PYwjJpnVedWvXy/qJSP8sbKsIRHMMpOHAFdbiDBjSBwABe4BXerGfr3fqwPmejBSvfOYQ5WF+/XImV0g==</latexit>

d = 6



!"

!""#""$#%&
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<latexit sha1_base64="+4pQzEp+ruil389Jxn4adTI5KJU=">AAAB/XicbVDLSsNAFL2pr1pfUZduBovgQkpSfK2k4MZlRfuANpTJdNIOnUzCzEQoofgFbvUL3Ilbv8UP8D+ctFnY1gMDh3Pu5Z45fsyZ0o7zbRVWVtfWN4qbpa3tnd09e/+gqaJEEtogEY9k28eKciZoQzPNaTuWFIc+py1/dJv5rScqFYvEox7H1AvxQLCAEayN9CBuqj277FScKdAycXNShhz1nv3T7UckCanQhGOlOq4Tay/FUjPC6aTUTRSNMRnhAe0YKnBIlZdOo07QiVH6KIikeUKjqfp3I8WhUuPQN5Mh1kO16GXif14n0cG1lzIRJ5oKMjsUJBzpCGX/Rn0mKdF8bAgmkpmsiAyxxESbduauxCyLNjG9uIstLJNmteJeVi7uz8u1s7yhIhzBMZyCC1dQgzuoQwMIDOAFXuHNerberQ/rczZasPKdQ5iD9fULZ7+V2Q==</latexit>

n > 2

J-)2)%())8(%14%A)%'%'%()'# %'$(*)2%742
@)9&)K1%*-)$%%%%%%%%%%%%%%F0%6I)I0%1-)%8'968'3%:;<=>%-?33%

<latexit sha1_base64="akafGFE6GmwiLZChStOxi5zBtuI=">AAACAHicbVDLSsNAFL2pr1pfVZduBovgQksivjZCwY3LCvYBbSiTyaQdO5mEmYlQQjd+gVv9Anfi1j/xA/wPJ20WtvXAwOGce7lnjhdzprRtf1uFpeWV1bXiemljc2t7p7y711RRIgltkIhHsu1hRTkTtKGZ5rQdS4pDj9OWN7zN/NYTlYpF4kGPYuqGuC9YwAjWRmqKG8c59Xvlil21J0CLxMlJBXLUe+Wfrh+RJKRCE46V6jh2rN0US80Ip+NSN1E0xmSI+7RjqMAhVW46STtGR0bxURBJ84RGE/XvRopDpUahZyZDrAdq3svE/7xOooNrN2UiTjQVZHooSDjSEcq+jnwmKdF8ZAgmkpmsiAywxESbgmauxCyLNja9OPMtLJLmWdW5rF7cn1dqJ3lDRTiAQzgGB66gBndQhwYQeIQXeIU369l6tz6sz+lowcp39mEG1tcvCzaWtw==</latexit>

n = 11 ! d
<latexit sha1_base64="nhXQHiLP+j5+elWfV+xsNceRi8w=">AAAB/nicbVDLSsNAFL2pr1pfVZduBovgQkoivjZCwY3LCvYBbSiTyaQdOpmEmYlQQsEvcKtf4E7c+it+gP/hJM3Cth4YOJxzL/fM8WLOlLbtb6u0srq2vlHerGxt7+zuVfcP2ipKJKEtEvFIdj2sKGeCtjTTnHZjSXHocdrxxneZ33miUrFIPOpJTN0QDwULGME6k/xbxx5Ua3bdzoGWiVOQGhRoDqo/fT8iSUiFJhwr1XPsWLsplpoRTqeVfqJojMkYD2nPUIFDqtw0zzpFJ0bxURBJ84RGufp3I8WhUpPQM5Mh1iO16GXif14v0cGNmzIRJ5oKMjsUJBzpCGUfRz6TlGg+MQQTyUxWREZYYqJNPXNXYpZFm5penMUWlkn7vO5c1S8fLmqNs6KhMhzBMZyCA9fQgHtoQgsIjOAFXuHNerberQ/rczZasoqdQ5iD9fULxrOWBw==</latexit>

d = 10

J2D6$5%14%2)3'9%4?2%'((?8KB4$(%'$/%4A1'6$%842)
&48K2)-)$(6,)%2)(?31(L
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