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Consider an EFT, valid up to the cutoff , endowed with a set of moduli  and described 
by the action:

ΛEFT φi

THE SWAMPLAND DISTANCE CONJECTURE
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Metric over the moduli space, 
in the local patch parametrised by   φi
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The geodesic distance is not upper bounded: 
 

such that 

 There exist some boundaries located 
at infinite field distance.
⇒
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Along paths leading to infinite field distance 
points, an infinite tower of states becomes 
exponentially light 
 

with  an O(1)-parameter. 

 The EFT cutoff  ought to be 
exponentially reduced.

λ

⇒ ΛEFT
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Consider an emergent tower along a geodesic path 
 
 
Does this tower remain relevant also along 
other, non-geodesic paths? 

ADDRESSING THE DISTANCE CONJECTURE

Infinite distance points can be reached also via non-
geodesic paths.
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I. PATH DEPENDENCE

How many towers are needed to realise the Distance 
Conjecture? 
Are they finite, or infinite in number? 

II. COUNTING THE TOWERS OF STATES
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The Tameness Conjecture restricts the functional form of any EFT coupling, by assuming 
that they have to be definable in the  o-minimal structure: ℝan,exp

THE TAMENESS CONJECTURE

[Grimm, 2021]

<latexit sha1_base64="e+x1AGf8Pc0exI+jlYB9tYXTgNQ="></latexit>

S(D) =

Z ⇣1
2
MD�2

P R ⇤ 1� 1

2
MD�2

P Gab(',�)d'
a ^ ⇤d'b

�MD�2(pI+1)
P fIJ (',�)F I

pI+1 ^ ⇤FJ
pJ+1 � V (',�) + . . .

⌘
.

Namely, any EFT coupling  stems from the locus g

<latexit sha1_base64="eryWvJuV4GZkZzGVVJoqPyVFycQ="></latexit>

9 x1, . . . , xl : Pi(',�, x, g, f1, . . . , fm, e', e�, ex, eg) = 0 ,

Qj(',�, x, g, f1, . . . , fm, e', e�, ex, eg) > 0 ,
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functions



The Tameness Conjecture restricts the functional form of any EFT coupling, by assuming 
that they have to be definable in the  o-minimal structure: ℝan,exp

THE TAMENESS CONJECTURE

[Grimm, 2021]

<latexit sha1_base64="e+x1AGf8Pc0exI+jlYB9tYXTgNQ="></latexit>

S(D) =

Z ⇣1
2
MD�2

P R ⇤ 1� 1

2
MD�2

P Gab(',�)d'
a ^ ⇤d'b

�MD�2(pI+1)
P fIJ (',�)F I

pI+1 ^ ⇤FJ
pJ+1 � V (',�) + . . .

⌘
.

Namely, any EFT coupling  stems from the locus g

<latexit sha1_base64="eryWvJuV4GZkZzGVVJoqPyVFycQ="></latexit>

9 x1, . . . , xl : Pi(',�, x, g, f1, . . . , fm, e', e�, ex, eg) = 0 ,

Qj(',�, x, g, f1, . . . , fm, e', e�, ex, eg) > 0 ,

Tame couplings
<latexit sha1_base64="dbZPPr735Q7/JbIwH0fxn416tDw=">AAACF3icbVDLSsNAFJ3UV62vqEsXDhahbkoiRbsRCm5cVrAPaGK5mU6aoZMHM5NCCV36EX6DW127E7cuXfonJm0WtvXAhcM593LvPU7EmVSG8a0V1tY3NreK26Wd3b39A/3wqC3DWBDaIiEPRdcBSTkLaEsxxWk3EhR8h9OOM7rN/M6YCsnC4EFNImr7MAyYywioVOrrp8OKNQYReewC32D6mFjAIw9wLk77etmoGjPgVWLmpIxyNPv6jzUISezTQBEOUvZMI1J2AkIxwum0ZMWSRkBGMKS9lAbgU2kns0em+DxVBtgNRVqBwjP170QCvpQT30k7fVCeXPYy8T+vFyu3bicsiGJFAzJf5MYcqxBnqeABE5QoPkkJEMHSWzHxQABRaXYLWxw/y8RcTmCVtC+r5lW1dl8rN+p5OkV0gs5QBZnoGjXQHWqiFiLoCb2gV/SmPWvv2of2OW8taPnMMVqA9vUL9reftA==</latexit>

g(') = e↵'
<latexit sha1_base64="YumaFtzGvQNrEkNY6fln8kF6DVQ=">AAACLXicbVDLSgMxFM34rPU16tJNsAi6KTNStRuh4MZlBVuFTi130rQNJjNDcqdQhn6JH+E3uNW1C0EEV/6GmbYLXwcCh3PO5d6cMJHCoOe9OnPzC4tLy4WV4ura+samu7XdNHGqGW+wWMb6JgTDpYh4AwVKfpNoDiqU/Dq8O8/96yHXRsTRFY4S3lbQj0RPMEArddzj/kEwBJ0MxCE9o4FJVSCFEmg6ggYgkwHkZJq4zYKQoxXGHbfklb0J6F/iz0iJzFDvuB9BN2ap4hEyCca0fC/BdgYaBZN8XAxSwxNgd9DnLUsjUNy0s8n3xnTfKl3ai7V9EdKJ+n0iA2XMSIU2qQAH5reXi/95rRR71XYmoiRFHrHpol4qKcY074p2heYM5cgSYFrYWykbgAaGttEfW0KVd+L/buAvaR6V/ZNy5bJSqlVn7RTILtkjB8Qnp6RGLkidNAgj9+SRPJFn58F5cd6c92l0zpnN7JAfcD6/ACPVqTo=</latexit>

g(') =
X

i

↵i'
�ior

Non-tame couplings
<latexit sha1_base64="ztNVb3RLG8NQDE1vILsdV9uQe7E=">AAACEXicbVDLSgMxFL1TX7W+Rl2Jm2AR6qbMSNFuhIIblxVsLXSGkknTNjSTGZJMoQzFj/Ab3Oranbj1C1z6J6btLGzrgQsn59zLzT1BzJnSjvNt5dbWNza38tuFnd29/QP78KipokQS2iARj2QrwIpyJmhDM81pK5YUhwGnj8Hwduo/jqhULBIPehxTP8R9wXqMYG2kjn3SL3kjLOMBu0A3yFNMoOzdsYtO2ZkBrRI3I0XIUO/YP143IklIhSYcK9V2nVj7KZaaEU4nBS9RNMZkiPu0bajAIVV+Ojthgs6N0kW9SJoSGs3UvxMpDpUah4HpDLEeqGVvKv7ntRPdq/opE3GiqSDzRb2EIx2haR6oyyQlmo8NwUQy81dEBlhiok1qC1uCcGIycZcTWCXNy7J7Va7cV4q1apZOHk7hDErgwjXU4A7q0AACT/ACr/BmPVvv1of1OW/NWdnMMSzA+voF+kCdAQ==</latexit>

g(') = sin'



Consider a tame coupling 

SPECIAL CLASSES OF TAME COUPLINGS

<latexit sha1_base64="JdF/fuI0oVoaRKKpAJVbsn7w3QQ="></latexit>

g(�, s)

<latexit sha1_base64="p1vtIAiOYkfTcvROy5mn7ZNyBpM=">AAACHXicbVBLS8NAGNz4rPUV9eglWAQPEhJNXxcpePFYwT4giWWz3bRLNw92N0IJ+SNe/CtePCjiwYv4b9ymOWjrwMIwM9/ut+PFlHBhGN/Kyura+sZmaau8vbO7t68eHHZ5lDCEOyiiEet7kGNKQtwRRFDcjxmGgUdxz5tcz/zeA2acROGdmMbYDeAoJD5BUEhpoFqpk19is5HnpoZu1CyjWT039KphNi7NOWnW65kTj8m9A2k8htlArchkDm2ZmAWpgALtgfrpDCOUBDgUiELObdOIhZtCJgiiOCs7CccxRBM4wrakIQwwd9N8sUw7lcpQ8yMmTyi0XP09kcKA82ngyWQAxZgvejPxP89OhN9wUxLGicAhmj/kJ1QTkTarShsShpGgU0kgYkTuqqExZBAJWWhZlmAufnmZdC90s6Zbt1aldVXUUQLH4AScARPUQQvcgDboAAQewTN4BW/Kk/KivCsf8+iKUswcgT9Qvn4ApOGejA==</latexit>

�↵

<latexit sha1_base64="+H5ozPJLE4fpPrQbAeLGovgWWZg=">AAACFXicbZDLSsNAFIYnXmu9RV26GSyCixKSWmvdSMGNywr2Amksk+mkHTq5MDMRSshLuPFV3LhQxK3gzrdxmkbQ1gMDH/9/zsyZ340YFdI0v7Sl5ZXVtfXCRnFza3tnV9/bb4sw5pi0cMhC3nWRIIwGpCWpZKQbcYJ8l5GOO76a+p17wgUNg1s5iYjjo2FAPYqRVFJfLye97BKbD10nMY0z07qonZZNw8wqg7pVqafijqZ9vfRjwEWwciiBvJp9/bM3CHHsk0BihoSwLTOSToK4pJiRtNiLBYkQHqMhsRUGyCfCSbKFUnislAH0Qq5OIGGm/p5IkC/ExHdVp4/kSMx7U/E/z46lV3cSGkSxJAGePeTFDMoQTiOCA8oJlmyiAGFO1a4QjxBHWKogiyoEa/7Li9CuGFbNqN5US43LPI4COARH4ARY4Bw0wDVoghbA4AE8gRfwqj1qz9qb9j5rXdLymQPwp7SPbx02mv0=</latexit>

si

Compact fields:

<latexit sha1_base64="oSf+4JyrlUfSZDdKntQyUPx/3sM=">AAACIHicbVDLSsNAFJ34rPVVdelmsAguJCS1tnUjBTcuK9gHNLFMppN26GQSZiZCCfkUN/6KGxeK6E6/xmlaQVsPDBzOPffOvceLGJXKsj6NpeWV1bX13EZ+c2t7Z7ewt9+SYSwwaeKQhaLjIUkY5aSpqGKkEwmCAo+Rtje6mtTb90RIGvJbNY6IG6ABpz7FSGmpV6gmTjakKwaem1jmuWVfVM5OLdPKkJGaXaql8o5CR4XQodxX47RXKP544CKxZ6QIZmj0Ch9OP8RxQLjCDEnZta1IuQkSimJG0rwTSxIhPEID0tWUo4BIN8l2S+GxVvrQD4V+XMFM/d2RoEDKceBpZ4DUUM7XJuJ/tW6s/JqbUB7FinA8/ciPGdSHTtKCfSoIVmysCcKC6l0hHiKBsNKZ5nUI9vzJi6RVMu2KWb4pF+uXszhy4BAcgRNggyqog2vQAE2AwQN4Ai/g1Xg0no03431qXTJmPQfgD4yvb2tvn3A=</latexit>

si ! 1

<latexit sha1_base64="cVOhDVuysMxaW6OckBozHE8Lxqo="></latexit>

�↵ 2 [0, 1]

Non-compact fields,  
with boundary located at

[Bakker, Klinger, Tsimerman, 2020]



Monomially tamed couplings, with definite growth properties 
These are couplings of the general form 

which can be well-approximated by monomials 

or, there exist : C1, C2 > 0

restricted analytic functions

Consider a tame coupling 

We focus on two classes of tame couplings:

SPECIAL CLASSES OF TAME COUPLINGS

<latexit sha1_base64="JdF/fuI0oVoaRKKpAJVbsn7w3QQ="></latexit>

g(�, s)

<latexit sha1_base64="p1vtIAiOYkfTcvROy5mn7ZNyBpM=">AAACHXicbVBLS8NAGNz4rPUV9eglWAQPEhJNXxcpePFYwT4giWWz3bRLNw92N0IJ+SNe/CtePCjiwYv4b9ymOWjrwMIwM9/ut+PFlHBhGN/Kyura+sZmaau8vbO7t68eHHZ5lDCEOyiiEet7kGNKQtwRRFDcjxmGgUdxz5tcz/zeA2acROGdmMbYDeAoJD5BUEhpoFqpk19is5HnpoZu1CyjWT039KphNi7NOWnW65kTj8m9A2k8htlArchkDm2ZmAWpgALtgfrpDCOUBDgUiELObdOIhZtCJgiiOCs7CccxRBM4wrakIQwwd9N8sUw7lcpQ8yMmTyi0XP09kcKA82ngyWQAxZgvejPxP89OhN9wUxLGicAhmj/kJ1QTkTarShsShpGgU0kgYkTuqqExZBAJWWhZlmAufnmZdC90s6Zbt1aldVXUUQLH4AScARPUQQvcgDboAAQewTN4BW/Kk/KivCsf8+iKUswcgT9Qvn4ApOGejA==</latexit>

�↵

<latexit sha1_base64="+H5ozPJLE4fpPrQbAeLGovgWWZg=">AAACFXicbZDLSsNAFIYnXmu9RV26GSyCixKSWmvdSMGNywr2Amksk+mkHTq5MDMRSshLuPFV3LhQxK3gzrdxmkbQ1gMDH/9/zsyZ340YFdI0v7Sl5ZXVtfXCRnFza3tnV9/bb4sw5pi0cMhC3nWRIIwGpCWpZKQbcYJ8l5GOO76a+p17wgUNg1s5iYjjo2FAPYqRVFJfLye97BKbD10nMY0z07qonZZNw8wqg7pVqafijqZ9vfRjwEWwciiBvJp9/bM3CHHsk0BihoSwLTOSToK4pJiRtNiLBYkQHqMhsRUGyCfCSbKFUnislAH0Qq5OIGGm/p5IkC/ExHdVp4/kSMx7U/E/z46lV3cSGkSxJAGePeTFDMoQTiOCA8oJlmyiAGFO1a4QjxBHWKogiyoEa/7Li9CuGFbNqN5US43LPI4COARH4ARY4Bw0wDVoghbA4AE8gRfwqj1qz9qb9j5rXdLymQPwp7SPbx02mv0=</latexit>

si

Compact fields:

<latexit sha1_base64="oSf+4JyrlUfSZDdKntQyUPx/3sM=">AAACIHicbVDLSsNAFJ34rPVVdelmsAguJCS1tnUjBTcuK9gHNLFMppN26GQSZiZCCfkUN/6KGxeK6E6/xmlaQVsPDBzOPffOvceLGJXKsj6NpeWV1bX13EZ+c2t7Z7ewt9+SYSwwaeKQhaLjIUkY5aSpqGKkEwmCAo+Rtje6mtTb90RIGvJbNY6IG6ABpz7FSGmpV6gmTjakKwaem1jmuWVfVM5OLdPKkJGaXaql8o5CR4XQodxX47RXKP544CKxZ6QIZmj0Ch9OP8RxQLjCDEnZta1IuQkSimJG0rwTSxIhPEID0tWUo4BIN8l2S+GxVvrQD4V+XMFM/d2RoEDKceBpZ4DUUM7XJuJ/tW6s/JqbUB7FinA8/ciPGdSHTtKCfSoIVmysCcKC6l0hHiKBsNKZ5nUI9vzJi6RVMu2KWb4pF+uXszhy4BAcgRNggyqog2vQAE2AwQN4Ai/g1Xg0no03431qXTJmPQfgD4yvb2tvn3A=</latexit>

si ! 1

<latexit sha1_base64="cVOhDVuysMxaW6OckBozHE8Lxqo="></latexit>

�↵ 2 [0, 1]

Non-compact fields,  
with boundary located at

<latexit sha1_base64="fPjLo4wGcPK5/psBlJoPdFWZjOU="></latexit>

g(�, s) ⇠ (s1)k1 · · · (sn)kn on U

<latexit sha1_base64="LCotoY7lnehwCrdbh4rc/Fsh3jw="></latexit>

C1(s
1)k1 · · · (sn)kn < g(�, s) < C2(s

1)k1 · · · (sn)kn on U

<latexit sha1_base64="MbTho9rh1JvQ+ko7r8DrPmmjvbo="></latexit>

g(�, s) =
X

m

⇢m(e�si ,�↵)(s1)m1 · · · (sn)mn

[Bakker, Klinger, Tsimerman, 2020]



Polynomially tamed couplings, with indefinite growth properties 
These are couplings of the general form 

which are, at most, upper bounded by a monomial 

or, there exists : C > 0

restricted analytic functions

Consider a tame coupling 

We focus on two classes of tame couplings:

SPECIAL CLASSES OF TAME COUPLINGS

<latexit sha1_base64="JdF/fuI0oVoaRKKpAJVbsn7w3QQ="></latexit>

g(�, s)

<latexit sha1_base64="p1vtIAiOYkfTcvROy5mn7ZNyBpM=">AAACHXicbVBLS8NAGNz4rPUV9eglWAQPEhJNXxcpePFYwT4giWWz3bRLNw92N0IJ+SNe/CtePCjiwYv4b9ymOWjrwMIwM9/ut+PFlHBhGN/Kyura+sZmaau8vbO7t68eHHZ5lDCEOyiiEet7kGNKQtwRRFDcjxmGgUdxz5tcz/zeA2acROGdmMbYDeAoJD5BUEhpoFqpk19is5HnpoZu1CyjWT039KphNi7NOWnW65kTj8m9A2k8htlArchkDm2ZmAWpgALtgfrpDCOUBDgUiELObdOIhZtCJgiiOCs7CccxRBM4wrakIQwwd9N8sUw7lcpQ8yMmTyi0XP09kcKA82ngyWQAxZgvejPxP89OhN9wUxLGicAhmj/kJ1QTkTarShsShpGgU0kgYkTuqqExZBAJWWhZlmAufnmZdC90s6Zbt1aldVXUUQLH4AScARPUQQvcgDboAAQewTN4BW/Kk/KivCsf8+iKUswcgT9Qvn4ApOGejA==</latexit>

�↵

<latexit sha1_base64="+H5ozPJLE4fpPrQbAeLGovgWWZg=">AAACFXicbZDLSsNAFIYnXmu9RV26GSyCixKSWmvdSMGNywr2Amksk+mkHTq5MDMRSshLuPFV3LhQxK3gzrdxmkbQ1gMDH/9/zsyZ340YFdI0v7Sl5ZXVtfXCRnFza3tnV9/bb4sw5pi0cMhC3nWRIIwGpCWpZKQbcYJ8l5GOO76a+p17wgUNg1s5iYjjo2FAPYqRVFJfLye97BKbD10nMY0z07qonZZNw8wqg7pVqafijqZ9vfRjwEWwciiBvJp9/bM3CHHsk0BihoSwLTOSToK4pJiRtNiLBYkQHqMhsRUGyCfCSbKFUnislAH0Qq5OIGGm/p5IkC/ExHdVp4/kSMx7U/E/z46lV3cSGkSxJAGePeTFDMoQTiOCA8oJlmyiAGFO1a4QjxBHWKogiyoEa/7Li9CuGFbNqN5US43LPI4COARH4ARY4Bw0wDVoghbA4AE8gRfwqj1qz9qb9j5rXdLymQPwp7SPbx02mv0=</latexit>

si

Compact fields:

<latexit sha1_base64="oSf+4JyrlUfSZDdKntQyUPx/3sM=">AAACIHicbVDLSsNAFJ34rPVVdelmsAguJCS1tnUjBTcuK9gHNLFMppN26GQSZiZCCfkUN/6KGxeK6E6/xmlaQVsPDBzOPffOvceLGJXKsj6NpeWV1bX13EZ+c2t7Z7ewt9+SYSwwaeKQhaLjIUkY5aSpqGKkEwmCAo+Rtje6mtTb90RIGvJbNY6IG6ABpz7FSGmpV6gmTjakKwaem1jmuWVfVM5OLdPKkJGaXaql8o5CR4XQodxX47RXKP544CKxZ6QIZmj0Ch9OP8RxQLjCDEnZta1IuQkSimJG0rwTSxIhPEID0tWUo4BIN8l2S+GxVvrQD4V+XMFM/d2RoEDKceBpZ4DUUM7XJuJ/tW6s/JqbUB7FinA8/ciPGdSHTtKCfSoIVmysCcKC6l0hHiKBsNKZ5nUI9vzJi6RVMu2KWb4pF+uXszhy4BAcgRNggyqog2vQAE2AwQN4Ai/g1Xg0no03431qXTJmPQfgD4yvb2tvn3A=</latexit>

si ! 1

<latexit sha1_base64="cVOhDVuysMxaW6OckBozHE8Lxqo="></latexit>

�↵ 2 [0, 1]

Non-compact fields,  
with boundary located at

<latexit sha1_base64="MbTho9rh1JvQ+ko7r8DrPmmjvbo="></latexit>

g(�, s) =
X

m

⇢m(e�si ,�↵)(s1)m1 · · · (sn)mn

<latexit sha1_base64="OD6Ax4Bd32WvmDz5Wqd+qyXrvrE="></latexit>

g(�, s) < C(s1)k1 · · · (sn)kn on U

<latexit sha1_base64="bNU/Pk4bvPXtx0n2SNstLoWu8oM="></latexit>

g(�, s) � (s1)k1 · · · (sn)kn on U

[Bakker, Klinger, Tsimerman, 2020]



Assumptions

THE DISTANCE CONJECTURE AND PATH-INDEPENDENCE

 In general, no leading term can be 
singled out in the near boundary region.
⇒

<latexit sha1_base64="RHTS55F843yUkNmjk9M0lHhu9Gw=">AAACCXicbVDLSsNAFJ34rPWV6tLNYBHqwpJI0S4LblxWsA9oY5lMJu3QmUmYmSgl9Av8Bre6didu/QqX/omTNgvbeuDC4Zx7uJfjx4wq7Tjf1tr6xubWdmGnuLu3f3Bol47aKkokJi0csUh2faQIo4K0NNWMdGNJEPcZ6fjjm8zvPBKpaCTu9SQmHkdDQUOKkTbSwC6Rh/Siz0wgQDCoqPPpwC47VWcGuErcnJRBjubA/ukHEU44ERozpFTPdWLtpUhqihmZFvuJIjHCYzQkPUMF4kR56ez1KTwzSgDDSJoRGs7Uv4kUcaUm3DebHOmRWvYy8T+vl+iw7qVUxIkmAs8PhQmDOoJZDzCgkmDNJoYgLKn5FeIRkghr09bCFZ9nnbjLDayS9mXVvarW7mrlRj1vpwBOwCmoABdcgwa4BU3QAhg8gRfwCt6sZ+vd+rA+56trVp45Bguwvn4BHi2Z1w==</latexit>

e��d(s) polynomially tamed
<latexit sha1_base64="OiOd4xZYY6SwsfBJbm8u1M12/7E="></latexit>

e��d(s) � (s1)m1 · · · (sn)mni.e.

<latexit sha1_base64="evRItQbpOzUn4dpSWeP5qyNWfYU=">AAAB/3icbVA9SwNBEJ2LXzF+RS1tDoMQm3AnQVMGbGyECOZDkjPsbfaSJbt7x+6eEI4U/gZbre3E1p9i6T9xL7nCJD4YeLw3w8w8P2JUacf5tnJr6xubW/ntws7u3v5B8fCopcJYYtLEIQtlx0eKMCpIU1PNSCeSBHGfkbY/vk799hORiobiXk8i4nE0FDSgGGkjPdz2xWNSRufTfrHkVJwZ7FXiZqQEGRr94k9vEOKYE6ExQ0p1XSfSXoKkppiRaaEXKxIhPEZD0jVUIE6Ul8wOntpnRhnYQShNCW3P1L8TCeJKTbhvOjnSI7XspeJ/XjfWQc1LqIhiTQSeLwpiZuvQTr+3B1QSrNnEEIQlNbfaeIQkwtpktLDF52km7nICq6R1UXEvK9W7aqley9LJwwmcQhlcuII63EADmoCBwwu8wpv1bL1bH9bnvDVnZTPHsADr6xfxqJaL</latexit>

M (a)
n

<latexit sha1_base64="5msTh4TrXcLkU4eXmK8weEA/n4U=">AAACJnicbZDLSsNAFIYn9VbrLerSzWAR2k1IpGiXBTduhAr2Am0aJpNJO3QyCZmJUELfwofwGdzq2p2IO30TJ2kWtvWHgZ/vnMM587sRo0Ka5pdW2tjc2t4p71b29g8Oj/Tjk64IkxiTDg5ZGPddJAijnHQklYz0o5igwGWk505vsnrvkcSChvxBziJiB2jMqU8xkgo5unHn8FFaQ/U5HKpBDGtiZNVHaeRYimAvlCJDPEd87uhV0zBzwXVjFaYKCrUd/WfohTgJCJeYISEGlhlJO0WxpJiReWWYCBIhPEVjMlCWo4AIO83/NYcXinjQD2P1uIQ5/TuRokCIWeCqzgDJiVitZfC/2iCRftNOKY8SSTheLPITBmUIs5CgR1UUks2UQTim6laIJyhGWKool7a4QZaJtZrAuuleGtaV0bhvVFvNIp0yOAPnoAYscA1a4Ba0QQdg8ARewCt40561d+1D+1y0lrRi5hQsSfv+BUH7pPk=</latexit>

M (a)
n � (s1)p1 · · · (sn)pn



Assumptions

THE DISTANCE CONJECTURE AND PATH-INDEPENDENCE

 In general, no leading term can be 
singled out in the near boundary region.
⇒

<latexit sha1_base64="NDus0h38ByibbPi6+VnEsflUOXI="></latexit>

M (a)
n ⇠ (s1)p1 · · · (sn)pn ⇠ e��d

<latexit sha1_base64="RHTS55F843yUkNmjk9M0lHhu9Gw=">AAACCXicbVDLSsNAFJ34rPWV6tLNYBHqwpJI0S4LblxWsA9oY5lMJu3QmUmYmSgl9Av8Bre6didu/QqX/omTNgvbeuDC4Zx7uJfjx4wq7Tjf1tr6xubWdmGnuLu3f3Bol47aKkokJi0csUh2faQIo4K0NNWMdGNJEPcZ6fjjm8zvPBKpaCTu9SQmHkdDQUOKkTbSwC6Rh/Siz0wgQDCoqPPpwC47VWcGuErcnJRBjubA/ukHEU44ERozpFTPdWLtpUhqihmZFvuJIjHCYzQkPUMF4kR56ez1KTwzSgDDSJoRGs7Uv4kUcaUm3DebHOmRWvYy8T+vl+iw7qVUxIkmAs8PhQmDOoJZDzCgkmDNJoYgLKn5FeIRkghr09bCFZ9nnbjLDayS9mXVvarW7mrlRj1vpwBOwCmoABdcgwa4BU3QAhg8gRfwCt6sZ+vd+rA+56trVp45Bguwvn4BHi2Z1w==</latexit>

e��d(s) polynomially tamed
<latexit sha1_base64="OiOd4xZYY6SwsfBJbm8u1M12/7E="></latexit>

e��d(s) � (s1)m1 · · · (sn)mni.e.

<latexit sha1_base64="evRItQbpOzUn4dpSWeP5qyNWfYU=">AAAB/3icbVA9SwNBEJ2LXzF+RS1tDoMQm3AnQVMGbGyECOZDkjPsbfaSJbt7x+6eEI4U/gZbre3E1p9i6T9xL7nCJD4YeLw3w8w8P2JUacf5tnJr6xubW/ntws7u3v5B8fCopcJYYtLEIQtlx0eKMCpIU1PNSCeSBHGfkbY/vk799hORiobiXk8i4nE0FDSgGGkjPdz2xWNSRufTfrHkVJwZ7FXiZqQEGRr94k9vEOKYE6ExQ0p1XSfSXoKkppiRaaEXKxIhPEZD0jVUIE6Ul8wOntpnRhnYQShNCW3P1L8TCeJKTbhvOjnSI7XspeJ/XjfWQc1LqIhiTQSeLwpiZuvQTr+3B1QSrNnEEIQlNbfaeIQkwtpktLDF52km7nICq6R1UXEvK9W7aqley9LJwwmcQhlcuII63EADmoCBwwu8wpv1bL1bH9bnvDVnZTPHsADr6xfxqJaL</latexit>

M (a)
n

<latexit sha1_base64="5msTh4TrXcLkU4eXmK8weEA/n4U=">AAACJnicbZDLSsNAFIYn9VbrLerSzWAR2k1IpGiXBTduhAr2Am0aJpNJO3QyCZmJUELfwofwGdzq2p2IO30TJ2kWtvWHgZ/vnMM587sRo0Ka5pdW2tjc2t4p71b29g8Oj/Tjk64IkxiTDg5ZGPddJAijnHQklYz0o5igwGWk505vsnrvkcSChvxBziJiB2jMqU8xkgo5unHn8FFaQ/U5HKpBDGtiZNVHaeRYimAvlCJDPEd87uhV0zBzwXVjFaYKCrUd/WfohTgJCJeYISEGlhlJO0WxpJiReWWYCBIhPEVjMlCWo4AIO83/NYcXinjQD2P1uIQ5/TuRokCIWeCqzgDJiVitZfC/2iCRftNOKY8SSTheLPITBmUIs5CgR1UUks2UQTim6laIJyhGWKool7a4QZaJtZrAuuleGtaV0bhvVFvNIp0yOAPnoAYscA1a4Ba0QQdg8ARewCt40561d+1D+1y0lrRi5hQsSfv+BUH7pPk=</latexit>

M (a)
n � (s1)p1 · · · (sn)pn

We partition the near-boundary region in subsets 
 obeying two properties: 

On each ,  and  are strictly 
decreasing (Monotonicity Theorem); 
On each ,  and  display a 
definite leading behavior. For instance, they can 
both be monomially tamed

𝒰(A)

𝒰(A) M(a)
n (s) e−λd(s)

𝒰(A) M(a)
n (s) e−λd(s)



Assumptions

THE DISTANCE CONJECTURE AND PATH-INDEPENDENCE

 In general, no leading term can be 
singled out in the near boundary region.
⇒

Path-indipendency: If on each  we can establish 

the Distance Conjecture is realized along every path in .

𝒰(A)

𝒰(A)

<latexit sha1_base64="/KLjgmkJzaNBJOCiGaAOb7Yc9bo="></latexit>

M (a)
n (s) ⇠ e��d(s) ⇠ fleading(s)

<latexit sha1_base64="NDus0h38ByibbPi6+VnEsflUOXI="></latexit>

M (a)
n ⇠ (s1)p1 · · · (sn)pn ⇠ e��d

<latexit sha1_base64="RHTS55F843yUkNmjk9M0lHhu9Gw=">AAACCXicbVDLSsNAFJ34rPWV6tLNYBHqwpJI0S4LblxWsA9oY5lMJu3QmUmYmSgl9Av8Bre6didu/QqX/omTNgvbeuDC4Zx7uJfjx4wq7Tjf1tr6xubWdmGnuLu3f3Bol47aKkokJi0csUh2faQIo4K0NNWMdGNJEPcZ6fjjm8zvPBKpaCTu9SQmHkdDQUOKkTbSwC6Rh/Siz0wgQDCoqPPpwC47VWcGuErcnJRBjubA/ukHEU44ERozpFTPdWLtpUhqihmZFvuJIjHCYzQkPUMF4kR56ez1KTwzSgDDSJoRGs7Uv4kUcaUm3DebHOmRWvYy8T+vl+iw7qVUxIkmAs8PhQmDOoJZDzCgkmDNJoYgLKn5FeIRkghr09bCFZ9nnbjLDayS9mXVvarW7mrlRj1vpwBOwCmoABdcgwa4BU3QAhg8gRfwCt6sZ+vd+rA+56trVp45Bguwvn4BHi2Z1w==</latexit>

e��d(s) polynomially tamed
<latexit sha1_base64="OiOd4xZYY6SwsfBJbm8u1M12/7E="></latexit>

e��d(s) � (s1)m1 · · · (sn)mni.e.

<latexit sha1_base64="evRItQbpOzUn4dpSWeP5qyNWfYU=">AAAB/3icbVA9SwNBEJ2LXzF+RS1tDoMQm3AnQVMGbGyECOZDkjPsbfaSJbt7x+6eEI4U/gZbre3E1p9i6T9xL7nCJD4YeLw3w8w8P2JUacf5tnJr6xubW/ntws7u3v5B8fCopcJYYtLEIQtlx0eKMCpIU1PNSCeSBHGfkbY/vk799hORiobiXk8i4nE0FDSgGGkjPdz2xWNSRufTfrHkVJwZ7FXiZqQEGRr94k9vEOKYE6ExQ0p1XSfSXoKkppiRaaEXKxIhPEZD0jVUIE6Ul8wOntpnRhnYQShNCW3P1L8TCeJKTbhvOjnSI7XspeJ/XjfWQc1LqIhiTQSeLwpiZuvQTr+3B1QSrNnEEIQlNbfaeIQkwtpktLDF52km7nICq6R1UXEvK9W7aqley9LJwwmcQhlcuII63EADmoCBwwu8wpv1bL1bH9bnvDVnZTPHsADr6xfxqJaL</latexit>

M (a)
n

<latexit sha1_base64="5msTh4TrXcLkU4eXmK8weEA/n4U=">AAACJnicbZDLSsNAFIYn9VbrLerSzWAR2k1IpGiXBTduhAr2Am0aJpNJO3QyCZmJUELfwofwGdzq2p2IO30TJ2kWtvWHgZ/vnMM587sRo0Ka5pdW2tjc2t4p71b29g8Oj/Tjk64IkxiTDg5ZGPddJAijnHQklYz0o5igwGWk505vsnrvkcSChvxBziJiB2jMqU8xkgo5unHn8FFaQ/U5HKpBDGtiZNVHaeRYimAvlCJDPEd87uhV0zBzwXVjFaYKCrUd/WfohTgJCJeYISEGlhlJO0WxpJiReWWYCBIhPEVjMlCWo4AIO83/NYcXinjQD2P1uIQ5/TuRokCIWeCqzgDJiVitZfC/2iCRftNOKY8SSTheLPITBmUIs5CgR1UUks2UQTim6laIJyhGWKool7a4QZaJtZrAuuleGtaV0bhvVFvNIp0yOAPnoAYscA1a4Ba0QQdg8ARewCt40561d+1D+1y0lrRi5hQsSfv+BUH7pPk=</latexit>

M (a)
n � (s1)p1 · · · (sn)pn

We partition the near-boundary region in subsets 
 obeying two properties: 

On each ,  and  are strictly 
decreasing (Monotonicity Theorem); 
On each ,  and  display a 
definite leading behavior. For instance, they can 
both be monomially tamed

𝒰(A)

𝒰(A) M(a)
n (s) e−λd(s)

𝒰(A) M(a)
n (s) e−λd(s)



Assumptions

THE DISTANCE CONJECTURE AND FINITENESS

<latexit sha1_base64="RHTS55F843yUkNmjk9M0lHhu9Gw=">AAACCXicbVDLSsNAFJ34rPWV6tLNYBHqwpJI0S4LblxWsA9oY5lMJu3QmUmYmSgl9Av8Bre6didu/QqX/omTNgvbeuDC4Zx7uJfjx4wq7Tjf1tr6xubWdmGnuLu3f3Bol47aKkokJi0csUh2faQIo4K0NNWMdGNJEPcZ6fjjm8zvPBKpaCTu9SQmHkdDQUOKkTbSwC6Rh/Siz0wgQDCoqPPpwC47VWcGuErcnJRBjubA/ukHEU44ERozpFTPdWLtpUhqihmZFvuJIjHCYzQkPUMF4kR56ez1KTwzSgDDSJoRGs7Uv4kUcaUm3DebHOmRWvYy8T+vl+iw7qVUxIkmAs8PhQmDOoJZDzCgkmDNJoYgLKn5FeIRkghr09bCFZ9nnbjLDayS9mXVvarW7mrlRj1vpwBOwCmoABdcgwa4BU3QAhg8gRfwCt6sZ+vd+rA+56trVp45Bguwvn4BHi2Z1w==</latexit>

e��d(s) polynomially tamed

 In general, no leading term can be 
singled out in the near boundary region.
⇒

<latexit sha1_base64="OiOd4xZYY6SwsfBJbm8u1M12/7E="></latexit>

e��d(s) � (s1)m1 · · · (sn)mni.e.

Finiteness of the number of the infinite towers of states:  
Only a finite number of sets  is required to realize  

path-independently. 
 Only a finite number of tower of states is required to realize the Distance Conjecture. 

𝒰(A)

⇒

<latexit sha1_base64="evRItQbpOzUn4dpSWeP5qyNWfYU=">AAAB/3icbVA9SwNBEJ2LXzF+RS1tDoMQm3AnQVMGbGyECOZDkjPsbfaSJbt7x+6eEI4U/gZbre3E1p9i6T9xL7nCJD4YeLw3w8w8P2JUacf5tnJr6xubW/ntws7u3v5B8fCopcJYYtLEIQtlx0eKMCpIU1PNSCeSBHGfkbY/vk799hORiobiXk8i4nE0FDSgGGkjPdz2xWNSRufTfrHkVJwZ7FXiZqQEGRr94k9vEOKYE6ExQ0p1XSfSXoKkppiRaaEXKxIhPEZD0jVUIE6Ul8wOntpnRhnYQShNCW3P1L8TCeJKTbhvOjnSI7XspeJ/XjfWQc1LqIhiTQSeLwpiZuvQTr+3B1QSrNnEEIQlNbfaeIQkwtpktLDF52km7nICq6R1UXEvK9W7aqley9LJwwmcQhlcuII63EADmoCBwwu8wpv1bL1bH9bnvDVnZTPHsADr6xfxqJaL</latexit>

M (a)
n

<latexit sha1_base64="5msTh4TrXcLkU4eXmK8weEA/n4U=">AAACJnicbZDLSsNAFIYn9VbrLerSzWAR2k1IpGiXBTduhAr2Am0aJpNJO3QyCZmJUELfwofwGdzq2p2IO30TJ2kWtvWHgZ/vnMM587sRo0Ka5pdW2tjc2t4p71b29g8Oj/Tjk64IkxiTDg5ZGPddJAijnHQklYz0o5igwGWk505vsnrvkcSChvxBziJiB2jMqU8xkgo5unHn8FFaQ/U5HKpBDGtiZNVHaeRYimAvlCJDPEd87uhV0zBzwXVjFaYKCrUd/WfohTgJCJeYISEGlhlJO0WxpJiReWWYCBIhPEVjMlCWo4AIO83/NYcXinjQD2P1uIQ5/TuRokCIWeCqzgDJiVitZfC/2iCRftNOKY8SSTheLPITBmUIs5CgR1UUks2UQTim6laIJyhGWKool7a4QZaJtZrAuuleGtaV0bhvVFvNIp0yOAPnoAYscA1a4Ba0QQdg8ARewCt40561d+1D+1y0lrRi5hQsSfv+BUH7pPk=</latexit>

M (a)
n � (s1)p1 · · · (sn)pn

<latexit sha1_base64="NDus0h38ByibbPi6+VnEsflUOXI="></latexit>

M (a)
n ⇠ (s1)p1 · · · (sn)pn ⇠ e��d

We partition the near-boundary region in subsets 
 obeying two properties: 

On each ,  and  are strictly 
decreasing (Monotonicity Theorem); 
On each ,  and  display a 
definite leading behavior. For instance, they can 
both be monomially tamed

𝒰(A)

𝒰(A) M(a)
n (s) e−λd(s)

𝒰(A) M(a)
n (s) e−λd(s)

<latexit sha1_base64="/KLjgmkJzaNBJOCiGaAOb7Yc9bo="></latexit>

M (a)
n (s) ⇠ e��d(s) ⇠ fleading(s)



Polynomially tame couplings can be tested via the Curve reduction theorem. 
For the Distance Conjecture, this implies the following:

HOW TO PROBE TAME COUPLINGS

Decompose the near-boundary regions  in sets 
such that: 
 

If                  on the linear paths 
 
  
then, the Distance Conjecture holds path-
independently on .

𝒰(A)

𝒰(A)

<latexit sha1_base64="WWou0XDVl7NJPXwjYAZj3Ua3KxU=">AAAB/HicbVA9SwNBEJ3zM8avqKXNYhBiE+4kaMqAjY0QwXxAcoS9zV6yZnfv2N0TwhF/g63WdmLrf7H0n7hJrjCJDwYe780wMy+IOdPGdb+dtfWNza3t3E5+d2//4LBwdNzUUaIIbZCIR6odYE05k7RhmOG0HSuKRcBpKxjdTP3WE1WaRfLBjGPqCzyQLGQEGys173qypC96haJbdmdAq8TLSBEy1HuFn24/Iomg0hCOte54bmz8FCvDCKeTfDfRNMZkhAe0Y6nEgmo/nV07QedW6aMwUrakQTP170SKhdZjEdhOgc1QL3tT8T+vk5iw6qdMxomhkswXhQlHJkLT11GfKUoMH1uCiWL2VkSGWGFibEALWwIxsZl4ywmskuZl2bsqV+4rxVo1SycHp3AGJfDgGmpwC3VoAIFHeIFXeHOenXfnw/mct6452cwJLMD5+gV80ZUp</latexit>

Mn(s)
<latexit sha1_base64="RHTS55F843yUkNmjk9M0lHhu9Gw=">AAACCXicbVDLSsNAFJ34rPWV6tLNYBHqwpJI0S4LblxWsA9oY5lMJu3QmUmYmSgl9Av8Bre6didu/QqX/omTNgvbeuDC4Zx7uJfjx4wq7Tjf1tr6xubWdmGnuLu3f3Bol47aKkokJi0csUh2faQIo4K0NNWMdGNJEPcZ6fjjm8zvPBKpaCTu9SQmHkdDQUOKkTbSwC6Rh/Siz0wgQDCoqPPpwC47VWcGuErcnJRBjubA/ukHEU44ERozpFTPdWLtpUhqihmZFvuJIjHCYzQkPUMF4kR56ez1KTwzSgDDSJoRGs7Uv4kUcaUm3DebHOmRWvYy8T+vl+iw7qVUxIkmAs8PhQmDOoJZDzCgkmDNJoYgLKn5FeIRkghr09bCFZ9nnbjLDayS9mXVvarW7mrlRj1vpwBOwCmoABdcgwa4BU3QAhg8gRfwCt6sZ+vd+rA+56trVp45Bguwvn4BHi2Z1w==</latexit>

e��d(s) monomially tamed
<latexit sha1_base64="RveuOoHSG0LCbaKfs5+D/aI1DQc=">AAACD3icbVDLSgMxFM34rPU16sKFm2AR3FhmpGiXBTduhAr2AZ1aMplMG5pkhiQjlGE+wm9wq2t34tZPcOmfmGlnYVsPBA7n3MO9OX7MqNKO822trK6tb2yWtsrbO7t7+/bBYVtFicSkhSMWya6PFGFUkJammpFuLAniPiMdf3yT+50nIhWNxIOexKTP0VDQkGKkjTSwj+8GAnqKckge0wuPmWSAYJAN7IpTdaaAy8QtSAUUaA7sHy+IcMKJ0JghpXquE+t+iqSmmJGs7CWKxAiP0ZD0DBWIE9VPpx/I4JlRAhhG0jyh4VT9m0gRV2rCfTPJkR6pRS8X//N6iQ7r/ZSKONFE4NmiMGFQRzBvAwZUEqzZxBCEJTW3QjxCEmFtOpvb4vO8E3exgWXSvqy6V9Xafa3SqBftlMAJOAXnwAXXoAFuQRO0AAYZeAGv4M16tt6tD+tzNrpiFZkjMAfr6xenOJxO</latexit>

Mn ⇠ e��d

<latexit sha1_base64="Jqy4pHYelh+JjdB86e31D+IV7xg="></latexit>

si = si0 + ei� , �i = const.



Polynomially tame couplings can be tested via the Curve reduction theorem. 
For the Distance Conjecture, this implies the following:

HOW TO PROBE TAME COUPLINGS

Decompose the near-boundary regions  in sets 
such that: 
 

If                  on the linear paths 
 
  
then, the Distance Conjecture holds path-
independently on .

𝒰(A)

𝒰(A)

<latexit sha1_base64="WWou0XDVl7NJPXwjYAZj3Ua3KxU=">AAAB/HicbVA9SwNBEJ3zM8avqKXNYhBiE+4kaMqAjY0QwXxAcoS9zV6yZnfv2N0TwhF/g63WdmLrf7H0n7hJrjCJDwYe780wMy+IOdPGdb+dtfWNza3t3E5+d2//4LBwdNzUUaIIbZCIR6odYE05k7RhmOG0HSuKRcBpKxjdTP3WE1WaRfLBjGPqCzyQLGQEGys173qypC96haJbdmdAq8TLSBEy1HuFn24/Iomg0hCOte54bmz8FCvDCKeTfDfRNMZkhAe0Y6nEgmo/nV07QedW6aMwUrakQTP170SKhdZjEdhOgc1QL3tT8T+vk5iw6qdMxomhkswXhQlHJkLT11GfKUoMH1uCiWL2VkSGWGFibEALWwIxsZl4ywmskuZl2bsqV+4rxVo1SycHp3AGJfDgGmpwC3VoAIFHeIFXeHOenXfnw/mct6452cwJLMD5+gV80ZUp</latexit>

Mn(s)
<latexit sha1_base64="RHTS55F843yUkNmjk9M0lHhu9Gw=">AAACCXicbVDLSsNAFJ34rPWV6tLNYBHqwpJI0S4LblxWsA9oY5lMJu3QmUmYmSgl9Av8Bre6didu/QqX/omTNgvbeuDC4Zx7uJfjx4wq7Tjf1tr6xubWdmGnuLu3f3Bol47aKkokJi0csUh2faQIo4K0NNWMdGNJEPcZ6fjjm8zvPBKpaCTu9SQmHkdDQUOKkTbSwC6Rh/Siz0wgQDCoqPPpwC47VWcGuErcnJRBjubA/ukHEU44ERozpFTPdWLtpUhqihmZFvuJIjHCYzQkPUMF4kR56ez1KTwzSgDDSJoRGs7Uv4kUcaUm3DebHOmRWvYy8T+vl+iw7qVUxIkmAs8PhQmDOoJZDzCgkmDNJoYgLKn5FeIRkghr09bCFZ9nnbjLDayS9mXVvarW7mrlRj1vpwBOwCmoABdcgwa4BU3QAhg8gRfwCt6sZ+vd+rA+56trVp45Bguwvn4BHi2Z1w==</latexit>

e��d(s) monomially tamed
<latexit sha1_base64="RveuOoHSG0LCbaKfs5+D/aI1DQc=">AAACD3icbVDLSgMxFM34rPU16sKFm2AR3FhmpGiXBTduhAr2AZ1aMplMG5pkhiQjlGE+wm9wq2t34tZPcOmfmGlnYVsPBA7n3MO9OX7MqNKO822trK6tb2yWtsrbO7t7+/bBYVtFicSkhSMWya6PFGFUkJammpFuLAniPiMdf3yT+50nIhWNxIOexKTP0VDQkGKkjTSwj+8GAnqKckge0wuPmWSAYJAN7IpTdaaAy8QtSAUUaA7sHy+IcMKJ0JghpXquE+t+iqSmmJGs7CWKxAiP0ZD0DBWIE9VPpx/I4JlRAhhG0jyh4VT9m0gRV2rCfTPJkR6pRS8X//N6iQ7r/ZSKONFE4NmiMGFQRzBvAwZUEqzZxBCEJTW3QjxCEmFtOpvb4vO8E3exgWXSvqy6V9Xafa3SqBftlMAJOAXnwAXXoAFuQRO0AAYZeAGv4M16tt6tD+tzNrpiFZkjMAfr6xenOJxO</latexit>

Mn ⇠ e��d

<latexit sha1_base64="Jqy4pHYelh+JjdB86e31D+IV7xg="></latexit>

si = si0 + ei� , �i = const.

In 4D, the paths 

in field space can be regarded as backreaction of cosmic strings. 
 Cosmic strings strings are good candidates to probe the near-boundary physics. 

Reminiscent of the Distant Axionic String Conjecture. [SL, Marchesano, Martucci, Valenzuela, ’21] 
⇒

<latexit sha1_base64="wzaXcigLgxMQB5sdIHAROa23V+0="></latexit>

si = si0 + ei� , �i = const.



Assuming that the couplings are “tame” allows for better addressing questions about the EFT 
structures in generality. 
We have showed: 

how the Distance Conjecture can be realized path-independently; 
that only a finite number of towers is needed in order to realize the Distance Conjecture; 
how to probe some special classes of tame couplings via cosmic strings.

CONCLUSIONS AND FUTURE OUTLOOK

Some open questions: 
Are polynomially and monomially tamed functions enough to examine all the corners of EFT 
moduli spaces? 
Can we address other Swampland questions via Tameness? 
[works in progress with T.Grimm, M. Van Vliet, T. Van Vuren] 
Can Tame structure be employed to test non-supersymmetric settings?
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