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Introduction

Y-basis: operator as spinor tensor

P-basis: operator with repeated field

Summary and outlook 

J-basis: UV origin of operator
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New Physics w/o New Particle

SMEFT provides systematical parametrization of

LHC probing scale

SUSY/XD/CHM/…

SMEFT

… all possible new physics!
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Post-LHC Run II Era
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Buchmuller&Wyler

[ citation from inspire-hep ] 
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Higher Dim Operators?
Evidences of new physics: neutrino masses and baryon asymmetry

[ Heeck, Takhistov, 2020] 

B and L violation
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Hilbert Series Counting

[ Henning, Lu, Melia, Murayama, 2017] 

[ Refer to Melia’s talk for more details ]
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Higher Dim Operators!?

Given numbers of independent operators

does not mean we know explicit form of operators!

2

Repeated fieldsDerivatives

30

Which 2 should be picked up?

QQQL
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57

What flavor relations should
be imposed?

324
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Operator as Group Invariant

Lorentz invariance: Lorentz indices contracted in pair

Gauge invariance: gauge factor

Start from the effective operator contributing to muon g-2:

'l̄p�
µ⌫DµD⌫er

<latexit sha1_base64="bkTzBVHfbnfYtWlxQGiKTuxEobI=">AAACL3icbVDLSgMxFM34rPVVdekmWARXZUYEXYq6cFnBtoIzDnfS2zaYZIYkI5Sh3+F3+AFu9RPEjbgT/8K0zkKrBxIO59zLvfckmeDG+v6rNzM7N7+wWFmqLq+srq3XNjbbJs01wxZLRaqvEjAouMKW5VbgVaYRZCKwk9yejv3OHWrDU3VphxlGEvqK9zgD66S4FoR3oLMBp2ECuhCjOKOh4X0JN0Uo81DlI3oWOzb+VU4x1nGt7jf8CehfEpSkTko049pH2E1ZLlFZJsCY68DPbFSAtpwJHFXD3GAG7Bb6eO2oAokmKianjeiuU7q0l2r3lKUT9WdHAdKYoUxcpQQ7MNPeWPzXM26VAXanxtveUVRwleUWFfue3ssFtSkdh0e7XCOzYugIMM3dAZQNQAOzLuKqSyaYzuEvae83Ar8RXBzUj0/KjCpkm+yQPRKQQ3JMzkmTtAgj9+SRPJFn78F78d689+/SGa/s2SK/4H1+AeEMqfE=</latexit><latexit sha1_base64="bkTzBVHfbnfYtWlxQGiKTuxEobI=">AAACL3icbVDLSgMxFM34rPVVdekmWARXZUYEXYq6cFnBtoIzDnfS2zaYZIYkI5Sh3+F3+AFu9RPEjbgT/8K0zkKrBxIO59zLvfckmeDG+v6rNzM7N7+wWFmqLq+srq3XNjbbJs01wxZLRaqvEjAouMKW5VbgVaYRZCKwk9yejv3OHWrDU3VphxlGEvqK9zgD66S4FoR3oLMBp2ECuhCjOKOh4X0JN0Uo81DlI3oWOzb+VU4x1nGt7jf8CehfEpSkTko049pH2E1ZLlFZJsCY68DPbFSAtpwJHFXD3GAG7Bb6eO2oAokmKianjeiuU7q0l2r3lKUT9WdHAdKYoUxcpQQ7MNPeWPzXM26VAXanxtveUVRwleUWFfue3ssFtSkdh0e7XCOzYugIMM3dAZQNQAOzLuKqSyaYzuEvae83Ar8RXBzUj0/KjCpkm+yQPRKQQ3JMzkmTtAgj9+SRPJFn78F78d689+/SGa/s2SK/4H1+AeEMqfE=</latexit><latexit sha1_base64="bkTzBVHfbnfYtWlxQGiKTuxEobI=">AAACL3icbVDLSgMxFM34rPVVdekmWARXZUYEXYq6cFnBtoIzDnfS2zaYZIYkI5Sh3+F3+AFu9RPEjbgT/8K0zkKrBxIO59zLvfckmeDG+v6rNzM7N7+wWFmqLq+srq3XNjbbJs01wxZLRaqvEjAouMKW5VbgVaYRZCKwk9yejv3OHWrDU3VphxlGEvqK9zgD66S4FoR3oLMBp2ECuhCjOKOh4X0JN0Uo81DlI3oWOzb+VU4x1nGt7jf8CehfEpSkTko049pH2E1ZLlFZJsCY68DPbFSAtpwJHFXD3GAG7Bb6eO2oAokmKianjeiuU7q0l2r3lKUT9WdHAdKYoUxcpQQ7MNPeWPzXM26VAXanxtveUVRwleUWFfue3ssFtSkdh0e7XCOzYugIMM3dAZQNQAOzLuKqSyaYzuEvae83Ar8RXBzUj0/KjCpkm+yQPRKQQ3JMzkmTtAgj9+SRPJFn78F78d689+/SGa/s2SK/4H1+AeEMqfE=</latexit><latexit sha1_base64="bkTzBVHfbnfYtWlxQGiKTuxEobI=">AAACL3icbVDLSgMxFM34rPVVdekmWARXZUYEXYq6cFnBtoIzDnfS2zaYZIYkI5Sh3+F3+AFu9RPEjbgT/8K0zkKrBxIO59zLvfckmeDG+v6rNzM7N7+wWFmqLq+srq3XNjbbJs01wxZLRaqvEjAouMKW5VbgVaYRZCKwk9yejv3OHWrDU3VphxlGEvqK9zgD66S4FoR3oLMBp2ECuhCjOKOh4X0JN0Uo81DlI3oWOzb+VU4x1nGt7jf8CehfEpSkTko049pH2E1ZLlFZJsCY68DPbFSAtpwJHFXD3GAG7Bb6eO2oAokmKianjeiuU7q0l2r3lKUT9WdHAdKYoUxcpQQ7MNPeWPzXM26VAXanxtveUVRwleUWFfue3ssFtSkdh0e7XCOzYugIMM3dAZQNQAOzLuKqSyaYzuEvae83Ar8RXBzUj0/KjCpkm+yQPRKQQ3JMzkmTtAgj9+SRPJFn78F78d689+/SGa/s2SK/4H1+AeEMqfE=</latexit>

Redundancies: equation of motion, integration by part, covariant derivative commutator
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Operator as On-shell Amplitude

All 3-particle massless amplitudes except F^3 vanish at on-shell

EFT operator = Contact amplitude = Group invariant + little group scaling

[ Shadmi, Weiss, 2018] 
[ Ma, Shu, Xiao, 2019] 

[ Durieux, Kitahara, Shadmi, Weiss, 2019]
[ Falkowski, Machado, 2019]

[14][24]⌧ I
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Stripped contact term bases for all 4-point amplitudes

[ Durieux, Kitahara, Machado, Shadmi, Weiss, 2020]
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[ Refer to Machado’s talk for more details ]
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Currently hard to systematically construct more than 4-particle amplitude

Operator as On-shell Amplitude

N = 4

N = 5

N = 6

N = 7

N = 8

[ Durieux, Kitahara, Machado, Shadmi, Weiss, 2020]
Dim-8 SMEFT

g-2 dim-8:
Add H

†H
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Add D2<latexit sha1_base64="0kCOihLhoZsICIrgDHWNqrpJMJ8=">AAACBXicbVDLTgJBEOzFF+IL9ehlIph4Irtc9IiPg0dM5GFgJbOzA0yYmd3MzJqQDWc/wKt+gjfj1e/wC/wNB9iDgpV0UqnqTndXEHOmjet+ObmV1bX1jfxmYWt7Z3evuH/Q1FGiCG2QiEeqHWBNOZO0YZjhtB0rikXAaSsYXU391iNVmkXyzoxj6gs8kKzPCDZWur8IQ1S+fqiWe8WSW3FnQMvEy0gJMtR7xe9uGJFEUGkIx1p3PDc2foqVYYTTSaGbaBpjMsID2rFUYkG1n84OnqATq4SoHylb0qCZ+nsixULrsQhsp8BmqBe9qfivp+0pQxourDf9cz9lMk4MlWS+vZ9wZCI0jQSFTFFi+NgSTBSzDyAyxAoTY4Mr2GS8xRyWSbNa8dyKd1st1S6zjPJwBMdwCh6cQQ1uoA4NICDgGV7g1Xly3px352PemnOymUP4A+fzB+Drl/A=</latexit><latexit sha1_base64="0kCOihLhoZsICIrgDHWNqrpJMJ8=">AAACBXicbVDLTgJBEOzFF+IL9ehlIph4Irtc9IiPg0dM5GFgJbOzA0yYmd3MzJqQDWc/wKt+gjfj1e/wC/wNB9iDgpV0UqnqTndXEHOmjet+ObmV1bX1jfxmYWt7Z3evuH/Q1FGiCG2QiEeqHWBNOZO0YZjhtB0rikXAaSsYXU391iNVmkXyzoxj6gs8kKzPCDZWur8IQ1S+fqiWe8WSW3FnQMvEy0gJMtR7xe9uGJFEUGkIx1p3PDc2foqVYYTTSaGbaBpjMsID2rFUYkG1n84OnqATq4SoHylb0qCZ+nsixULrsQhsp8BmqBe9qfivp+0pQxourDf9cz9lMk4MlWS+vZ9wZCI0jQSFTFFi+NgSTBSzDyAyxAoTY4Mr2GS8xRyWSbNa8dyKd1st1S6zjPJwBMdwCh6cQQ1uoA4NICDgGV7g1Xly3px352PemnOymUP4A+fzB+Drl/A=</latexit><latexit sha1_base64="0kCOihLhoZsICIrgDHWNqrpJMJ8=">AAACBXicbVDLTgJBEOzFF+IL9ehlIph4Irtc9IiPg0dM5GFgJbOzA0yYmd3MzJqQDWc/wKt+gjfj1e/wC/wNB9iDgpV0UqnqTndXEHOmjet+ObmV1bX1jfxmYWt7Z3evuH/Q1FGiCG2QiEeqHWBNOZO0YZjhtB0rikXAaSsYXU391iNVmkXyzoxj6gs8kKzPCDZWur8IQ1S+fqiWe8WSW3FnQMvEy0gJMtR7xe9uGJFEUGkIx1p3PDc2foqVYYTTSaGbaBpjMsID2rFUYkG1n84OnqATq4SoHylb0qCZ+nsixULrsQhsp8BmqBe9qfivp+0pQxourDf9cz9lMk4MlWS+vZ9wZCI0jQSFTFFi+NgSTBSzDyAyxAoTY4Mr2GS8xRyWSbNa8dyKd1st1S6zjPJwBMdwCh6cQQ1uoA4NICDgGV7g1Xly3px352PemnOymUP4A+fzB+Drl/A=</latexit><latexit sha1_base64="0kCOihLhoZsICIrgDHWNqrpJMJ8=">AAACBXicbVDLTgJBEOzFF+IL9ehlIph4Irtc9IiPg0dM5GFgJbOzA0yYmd3MzJqQDWc/wKt+gjfj1e/wC/wNB9iDgpV0UqnqTndXEHOmjet+ObmV1bX1jfxmYWt7Z3evuH/Q1FGiCG2QiEeqHWBNOZO0YZjhtB0rikXAaSsYXU391iNVmkXyzoxj6gs8kKzPCDZWur8IQ1S+fqiWe8WSW3FnQMvEy0gJMtR7xe9uGJFEUGkIx1p3PDc2foqVYYTTSaGbaBpjMsID2rFUYkG1n84OnqATq4SoHylb0qCZ+nsixULrsQhsp8BmqBe9qfivp+0pQxourDf9cz9lMk4MlWS+vZ9wZCI0jQSFTFFi+NgSTBSzDyAyxAoTY4Mr2GS8xRyWSbNa8dyKd1st1S6zjPJwBMdwCh6cQQ1uoA4NICDgGV7g1Xly3px352PemnOymUP4A+fzB+Drl/A=</latexit>
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Operator as Spinor Tensor

Each field belongs to a SL(2,C) irrep

How to obtain independent operator with derivatives systematically?

Operator with explicit spinor indices

Ways to add D2
<latexit sha1_base64="sFNa0/yvHns9cABRCnTrpUHqzME=">AAACD3icbVA7TsNAEF2HXwg/B0qaFQkSVWSngTICCsogkY+UmGi8XierrD/aXYMsK4fgALRwBDpEyxE4AddgnbiAhCeN9PTejGbmuTFnUlnWl1FaW9/Y3CpvV3Z29/YPzOphV0aJILRDIh6JvguSchbSjmKK034sKAQupz13epX7vQcqJIvCO5XG1AlgHDKfEVBaGpnVHqQSqwiD5+H69X2zPjJrVsOaA68SuyA1VKA9Mr+HXkSSgIaKcJByYFuxcjIQihFOZ5VhImkMZApjOtA0hIBKJ5ufPsOnWvGwHwldocJz9fdEBoGUaeDqzgDURC57ufivJ/UpE+otrVf+hZOxME4UDcliu5/w/P88HOwxQYniqSZABNMPYDIBAUTpCCs6GXs5h1XSbTZsq2HfNmutyyKjMjpGJ+gM2egctdANaqMOIugRPaMX9Go8GW/Gu/GxaC0ZxcwR+gPj8wdL55tY</latexit><latexit sha1_base64="sFNa0/yvHns9cABRCnTrpUHqzME=">AAACD3icbVA7TsNAEF2HXwg/B0qaFQkSVWSngTICCsogkY+UmGi8XierrD/aXYMsK4fgALRwBDpEyxE4AddgnbiAhCeN9PTejGbmuTFnUlnWl1FaW9/Y3CpvV3Z29/YPzOphV0aJILRDIh6JvguSchbSjmKK034sKAQupz13epX7vQcqJIvCO5XG1AlgHDKfEVBaGpnVHqQSqwiD5+H69X2zPjJrVsOaA68SuyA1VKA9Mr+HXkSSgIaKcJByYFuxcjIQihFOZ5VhImkMZApjOtA0hIBKJ5ufPsOnWvGwHwldocJz9fdEBoGUaeDqzgDURC57ufivJ/UpE+otrVf+hZOxME4UDcliu5/w/P88HOwxQYniqSZABNMPYDIBAUTpCCs6GXs5h1XSbTZsq2HfNmutyyKjMjpGJ+gM2egctdANaqMOIugRPaMX9Go8GW/Gu/GxaC0ZxcwR+gPj8wdL55tY</latexit><latexit sha1_base64="sFNa0/yvHns9cABRCnTrpUHqzME=">AAACD3icbVA7TsNAEF2HXwg/B0qaFQkSVWSngTICCsogkY+UmGi8XierrD/aXYMsK4fgALRwBDpEyxE4AddgnbiAhCeN9PTejGbmuTFnUlnWl1FaW9/Y3CpvV3Z29/YPzOphV0aJILRDIh6JvguSchbSjmKK034sKAQupz13epX7vQcqJIvCO5XG1AlgHDKfEVBaGpnVHqQSqwiD5+H69X2zPjJrVsOaA68SuyA1VKA9Mr+HXkSSgIaKcJByYFuxcjIQihFOZ5VhImkMZApjOtA0hIBKJ5ufPsOnWvGwHwldocJz9fdEBoGUaeDqzgDURC57ufivJ/UpE+otrVf+hZOxME4UDcliu5/w/P88HOwxQYniqSZABNMPYDIBAUTpCCs6GXs5h1XSbTZsq2HfNmutyyKjMjpGJ+gM2egctdANaqMOIugRPaMX9Go8GW/Gu/GxaC0ZxcwR+gPj8wdL55tY</latexit><latexit sha1_base64="sFNa0/yvHns9cABRCnTrpUHqzME=">AAACD3icbVA7TsNAEF2HXwg/B0qaFQkSVWSngTICCsogkY+UmGi8XierrD/aXYMsK4fgALRwBDpEyxE4AddgnbiAhCeN9PTejGbmuTFnUlnWl1FaW9/Y3CpvV3Z29/YPzOphV0aJILRDIh6JvguSchbSjmKK034sKAQupz13epX7vQcqJIvCO5XG1AlgHDKfEVBaGpnVHqQSqwiD5+H69X2zPjJrVsOaA68SuyA1VKA9Mr+HXkSSgIaKcJByYFuxcjIQihFOZ5VhImkMZApjOtA0hIBKJ5ufPsOnWvGwHwldocJz9fdEBoGUaeDqzgDURC57ufivJ/UpE+otrVf+hZOxME4UDcliu5/w/P88HOwxQYniqSZABNMPYDIBAUTpCCs6GXs5h1XSbTZsq2HfNmutyyKjMjpGJ+gM2egctdANaqMOIugRPaMX9Go8GW/Gu/GxaC0ZxcwR+gPj8wdL55tY</latexit>

30
Consider dim-8 g-2 operator with derivatives
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Equation of Motion (EOM)

Only take the symmetric indices part for field with derivatives

EOM removed by taking highest weight!

For fields with derivatives, symmetric and antisymmetric indices:

✓
1

2
,
1

2

◆
⇥
✓
1

2
,
1

2

◆

<latexit sha1_base64="rOE4W4iBuNlJvkftlZ17g7FEvA0=">AAACT3icfZHLSgMxFIYz9dbWW9Wlm2ARKkiZKYIui25ctmAv0Cklk55pQzMXkjNCGfpcPodLF27tI7gT0zqL2ooHAh//+cM5+ePFUmi07Tcrt7W9s7uXLxT3Dw6Pjksnp20dJYpDi0cyUl2PaZAihBYKlNCNFbDAk9DxJg+LfucZlBZR+ITTGPoBG4XCF5yhkQalpivBx4rrK8ZTZ5bWZtcrTF0lRmO8oi6KADT915x5B6WyXbWXRTfByaBMsmoMSnN3GPEkgBC5ZFr3HDvGfsoUCi5hVnQTDTHjEzaCnsGQmU366fLpM3pplCH1I2VOiHSprt5IWaD1NPCMM2A41uu9hfhnT5tVxjBcG4/+XT8VYZwghPxnup9IihFdhEuHQgFHOTXAuBLmAZSPmUkIzRcUTTLOeg6b0K5VHbvqNG/K9fssozw5JxekQhxyS+rkkTRIi3DyQt7JB5lbr9an9ZXLrDkrgzPyq3KFb795tLY=</latexit><latexit sha1_base64="rOE4W4iBuNlJvkftlZ17g7FEvA0=">AAACT3icfZHLSgMxFIYz9dbWW9Wlm2ARKkiZKYIui25ctmAv0Cklk55pQzMXkjNCGfpcPodLF27tI7gT0zqL2ooHAh//+cM5+ePFUmi07Tcrt7W9s7uXLxT3Dw6Pjksnp20dJYpDi0cyUl2PaZAihBYKlNCNFbDAk9DxJg+LfucZlBZR+ITTGPoBG4XCF5yhkQalpivBx4rrK8ZTZ5bWZtcrTF0lRmO8oi6KADT915x5B6WyXbWXRTfByaBMsmoMSnN3GPEkgBC5ZFr3HDvGfsoUCi5hVnQTDTHjEzaCnsGQmU366fLpM3pplCH1I2VOiHSprt5IWaD1NPCMM2A41uu9hfhnT5tVxjBcG4/+XT8VYZwghPxnup9IihFdhEuHQgFHOTXAuBLmAZSPmUkIzRcUTTLOeg6b0K5VHbvqNG/K9fssozw5JxekQhxyS+rkkTRIi3DyQt7JB5lbr9an9ZXLrDkrgzPyq3KFb795tLY=</latexit><latexit sha1_base64="rOE4W4iBuNlJvkftlZ17g7FEvA0=">AAACT3icfZHLSgMxFIYz9dbWW9Wlm2ARKkiZKYIui25ctmAv0Cklk55pQzMXkjNCGfpcPodLF27tI7gT0zqL2ooHAh//+cM5+ePFUmi07Tcrt7W9s7uXLxT3Dw6Pjksnp20dJYpDi0cyUl2PaZAihBYKlNCNFbDAk9DxJg+LfucZlBZR+ITTGPoBG4XCF5yhkQalpivBx4rrK8ZTZ5bWZtcrTF0lRmO8oi6KADT915x5B6WyXbWXRTfByaBMsmoMSnN3GPEkgBC5ZFr3HDvGfsoUCi5hVnQTDTHjEzaCnsGQmU366fLpM3pplCH1I2VOiHSprt5IWaD1NPCMM2A41uu9hfhnT5tVxjBcG4/+XT8VYZwghPxnup9IihFdhEuHQgFHOTXAuBLmAZSPmUkIzRcUTTLOeg6b0K5VHbvqNG/K9fssozw5JxekQhxyS+rkkTRIi3DyQt7JB5lbr9an9ZXLrDkrgzPyq3KFb795tLY=</latexit><latexit sha1_base64="rOE4W4iBuNlJvkftlZ17g7FEvA0=">AAACT3icfZHLSgMxFIYz9dbWW9Wlm2ARKkiZKYIui25ctmAv0Cklk55pQzMXkjNCGfpcPodLF27tI7gT0zqL2ooHAh//+cM5+ePFUmi07Tcrt7W9s7uXLxT3Dw6Pjksnp20dJYpDi0cyUl2PaZAihBYKlNCNFbDAk9DxJg+LfucZlBZR+ITTGPoBG4XCF5yhkQalpivBx4rrK8ZTZ5bWZtcrTF0lRmO8oi6KADT915x5B6WyXbWXRTfByaBMsmoMSnN3GPEkgBC5ZFr3HDvGfsoUCi5hVnQTDTHjEzaCnsGQmU366fLpM3pplCH1I2VOiHSprt5IWaD1NPCMM2A41uu9hfhnT5tVxjBcG4/+XT8VYZwghPxnup9IihFdhEuHQgFHOTXAuBLmAZSPmUkIzRcUTTLOeg6b0K5VHbvqNG/K9fssozw5JxekQhxyS+rkkTRIi3DyQt7JB5lbr9an9ZXLrDkrgzPyq3KFb795tLY=</latexit>

✓
1

2
,
1

2

◆
⇥

✓
1

2
, 0

◆

<latexit sha1_base64="U6iEP3mG+leUwwTUbBKn8M8MtDI=">AAACRXicbVDLSgNBEJyNrxhfUY9eBoMQQcJuEPQY9KDHCOYB2RBmJ73JkNkHM71CWPJJfocf4EnQsydv4lUnyR40sWCgqK6mpsuLpdBo2y9WbmV1bX0jv1nY2t7Z3SvuHzR1lCgODR7JSLU9pkGKEBooUEI7VsACT0LLG11P560HUFpE4T2OY+gGbBAKX3CGRuoVb1wJPpZdXzGeOpO0Ojn7xamrxGCIp9RFEYCmy2Y7c/SKJbtiz0CXiZOREslQ7xXf3X7EkwBC5JJp3XHsGLspUyi4hEnBTTTEjI/YADqGhszkd9PZwRN6YpQ+9SNlXoh0pv7eSFmg9TjwjDNgONSLs6n470ybrwyhvxCP/mU3FWGcIIR8nu4nkmJEp5XSvlDAUY4NYVwJcwDlQ2Y6QlN8wTTjLPawTJrVimNXnLvzUu0q6yhPjsgxKROHXJAauSV10iCcPJJn8krerCfrw/q0vubWnJXtHJI/sL5/AL+7sjU=</latexit><latexit sha1_base64="U6iEP3mG+leUwwTUbBKn8M8MtDI=">AAACRXicbVDLSgNBEJyNrxhfUY9eBoMQQcJuEPQY9KDHCOYB2RBmJ73JkNkHM71CWPJJfocf4EnQsydv4lUnyR40sWCgqK6mpsuLpdBo2y9WbmV1bX0jv1nY2t7Z3SvuHzR1lCgODR7JSLU9pkGKEBooUEI7VsACT0LLG11P560HUFpE4T2OY+gGbBAKX3CGRuoVb1wJPpZdXzGeOpO0Ojn7xamrxGCIp9RFEYCmy2Y7c/SKJbtiz0CXiZOREslQ7xXf3X7EkwBC5JJp3XHsGLspUyi4hEnBTTTEjI/YADqGhszkd9PZwRN6YpQ+9SNlXoh0pv7eSFmg9TjwjDNgONSLs6n470ybrwyhvxCP/mU3FWGcIIR8nu4nkmJEp5XSvlDAUY4NYVwJcwDlQ2Y6QlN8wTTjLPawTJrVimNXnLvzUu0q6yhPjsgxKROHXJAauSV10iCcPJJn8krerCfrw/q0vubWnJXtHJI/sL5/AL+7sjU=</latexit><latexit sha1_base64="U6iEP3mG+leUwwTUbBKn8M8MtDI=">AAACRXicbVDLSgNBEJyNrxhfUY9eBoMQQcJuEPQY9KDHCOYB2RBmJ73JkNkHM71CWPJJfocf4EnQsydv4lUnyR40sWCgqK6mpsuLpdBo2y9WbmV1bX0jv1nY2t7Z3SvuHzR1lCgODR7JSLU9pkGKEBooUEI7VsACT0LLG11P560HUFpE4T2OY+gGbBAKX3CGRuoVb1wJPpZdXzGeOpO0Ojn7xamrxGCIp9RFEYCmy2Y7c/SKJbtiz0CXiZOREslQ7xXf3X7EkwBC5JJp3XHsGLspUyi4hEnBTTTEjI/YADqGhszkd9PZwRN6YpQ+9SNlXoh0pv7eSFmg9TjwjDNgONSLs6n470ybrwyhvxCP/mU3FWGcIIR8nu4nkmJEp5XSvlDAUY4NYVwJcwDlQ2Y6QlN8wTTjLPawTJrVimNXnLvzUu0q6yhPjsgxKROHXJAauSV10iCcPJJn8krerCfrw/q0vubWnJXtHJI/sL5/AL+7sjU=</latexit><latexit sha1_base64="U6iEP3mG+leUwwTUbBKn8M8MtDI=">AAACRXicbVDLSgNBEJyNrxhfUY9eBoMQQcJuEPQY9KDHCOYB2RBmJ73JkNkHM71CWPJJfocf4EnQsydv4lUnyR40sWCgqK6mpsuLpdBo2y9WbmV1bX0jv1nY2t7Z3SvuHzR1lCgODR7JSLU9pkGKEBooUEI7VsACT0LLG11P560HUFpE4T2OY+gGbBAKX3CGRuoVb1wJPpZdXzGeOpO0Ojn7xamrxGCIp9RFEYCmy2Y7c/SKJbtiz0CXiZOREslQ7xXf3X7EkwBC5JJp3XHsGLspUyi4hEnBTTTEjI/YADqGhszkd9PZwRN6YpQ+9SNlXoh0pv7eSFmg9TjwjDNgONSLs6n470ybrwyhvxCP/mU3FWGcIIR8nu4nkmJEp5XSvlDAUY4NYVwJcwDlQ2Y6QlN8wTTjLPawTJrVimNXnLvzUu0q6yhPjsgxKROHXJAauSV10iCcPJJn8krerCfrw/q0vubWnJXtHJI/sL5/AL+7sjU=</latexit>

(0,0) (1,0) (0,1) (1,1)

(0,1/2) (1,1/2)

Covariant derivative commutator, Bianchi identity also removed
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Any operator can be written with totally symmetric spinor indices:

Operator as Spinor Tensor

Transformation under SL(2,C) x SU(N)

= Irrep Irrep…

i, j, k, l = 1 to N
<latexit sha1_base64="/wT9dtfqGMW3vUwPMCQ94rb8uz4=">AAACFXicbVDJSgNBEO1xjXEb9eDBS2MQPIQwI4JehKAXTxLBLJAZQk+nkrTpWeiuEcOQ7/ADvOoneBOvnv0Cf8POctDEBwWP96qoqhckUmh0nC9rYXFpeWU1t5Zf39jc2rZ3dms6ThWHKo9lrBoB0yBFBFUUKKGRKGBhIKEe9K9Gfv0BlBZxdIeDBPyQdSPREZyhkVr2vijeF/tFeeF61EN4xAzjoUdvWnbBKTlj0HniTkmBTFFp2d9eO+ZpCBFyybRuuk6CfsYUCi5hmPdSDQnjfdaFpqERC0H72fiBIT0ySpt2YmUqQjpWf09kLNR6EAamM2TY07PeSPzX0+aUHrRn1mPn3M9ElKQIEZ9s76SSYkxHEdG2UMBRDgxhXAnzAOU9phhHE2TeJOPO5jBPaicl1ym5t6eF8uU0oxw5IIfkmLjkjJTJNamQKuFkSJ7JC3m1nqw36936mLQuWNOZPfIH1ucPngmeSA==</latexit><latexit sha1_base64="/wT9dtfqGMW3vUwPMCQ94rb8uz4=">AAACFXicbVDJSgNBEO1xjXEb9eDBS2MQPIQwI4JehKAXTxLBLJAZQk+nkrTpWeiuEcOQ7/ADvOoneBOvnv0Cf8POctDEBwWP96qoqhckUmh0nC9rYXFpeWU1t5Zf39jc2rZ3dms6ThWHKo9lrBoB0yBFBFUUKKGRKGBhIKEe9K9Gfv0BlBZxdIeDBPyQdSPREZyhkVr2vijeF/tFeeF61EN4xAzjoUdvWnbBKTlj0HniTkmBTFFp2d9eO+ZpCBFyybRuuk6CfsYUCi5hmPdSDQnjfdaFpqERC0H72fiBIT0ySpt2YmUqQjpWf09kLNR6EAamM2TY07PeSPzX0+aUHrRn1mPn3M9ElKQIEZ9s76SSYkxHEdG2UMBRDgxhXAnzAOU9phhHE2TeJOPO5jBPaicl1ym5t6eF8uU0oxw5IIfkmLjkjJTJNamQKuFkSJ7JC3m1nqw36936mLQuWNOZPfIH1ucPngmeSA==</latexit><latexit sha1_base64="/wT9dtfqGMW3vUwPMCQ94rb8uz4=">AAACFXicbVDJSgNBEO1xjXEb9eDBS2MQPIQwI4JehKAXTxLBLJAZQk+nkrTpWeiuEcOQ7/ADvOoneBOvnv0Cf8POctDEBwWP96qoqhckUmh0nC9rYXFpeWU1t5Zf39jc2rZ3dms6ThWHKo9lrBoB0yBFBFUUKKGRKGBhIKEe9K9Gfv0BlBZxdIeDBPyQdSPREZyhkVr2vijeF/tFeeF61EN4xAzjoUdvWnbBKTlj0HniTkmBTFFp2d9eO+ZpCBFyybRuuk6CfsYUCi5hmPdSDQnjfdaFpqERC0H72fiBIT0ySpt2YmUqQjpWf09kLNR6EAamM2TY07PeSPzX0+aUHrRn1mPn3M9ElKQIEZ9s76SSYkxHEdG2UMBRDgxhXAnzAOU9phhHE2TeJOPO5jBPaicl1ym5t6eF8uU0oxw5IIfkmLjkjJTJNamQKuFkSJ7JC3m1nqw36936mLQuWNOZPfIH1ucPngmeSA==</latexit><latexit sha1_base64="/wT9dtfqGMW3vUwPMCQ94rb8uz4=">AAACFXicbVDJSgNBEO1xjXEb9eDBS2MQPIQwI4JehKAXTxLBLJAZQk+nkrTpWeiuEcOQ7/ADvOoneBOvnv0Cf8POctDEBwWP96qoqhckUmh0nC9rYXFpeWU1t5Zf39jc2rZ3dms6ThWHKo9lrBoB0yBFBFUUKKGRKGBhIKEe9K9Gfv0BlBZxdIeDBPyQdSPREZyhkVr2vijeF/tFeeF61EN4xAzjoUdvWnbBKTlj0HniTkmBTFFp2d9eO+ZpCBFyybRuuk6CfsYUCi5hmPdSDQnjfdaFpqERC0H72fiBIT0ySpt2YmUqQjpWf09kLNR6EAamM2TY07PeSPzX0+aUHrRn1mPn3M9ElKQIEZ9s76SSYkxHEdG2UMBRDgxhXAnzAOU9phhHE2TeJOPO5jBPaicl1ym5t6eF8uU0oxw5IIfkmLjkjJTJNamQKuFkSJ7JC3m1nqw36936mLQuWNOZPfIH1ucPngmeSA==</latexit>
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Total Derivatives

total derivatives (integration by part)

Schouten identity

[Such Young diagram also obtained from conformal K harmonics]
[ Henning, Melia, 2019]

Differently we obtain Young diagram using epsilon tensor transformation
No need conformal symmetry!
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Independent Lorentz Structure
To obtain independent operator, we invent a new Young diagram filling procedure!

Fock’s condition removes redundancy

YT method guarantees independence!

Filling rules on semi-standard Young tableau (SSYT)
with given class

New filling: any operator could be converted to this basis

Filling all SSYT guarantees completeness!
Basis
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Dim-8 Young Diagrams

Different filling corresponds different operator!
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Different Operator with Same YD
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30

7

2

EOM

IBP

Young tensor method (No need EoM&IBP)

2

Traditional method

Traditional vs Young Tensor

[ Hays, Martin, Sanz, Setford, 2018]
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Gauge Structure
Gauge structure (internal sym) is easier than Lorentz structure (spacetime sym)

Dim-6 four fermion B-conserving operators: 25

Buchmuller&Wyler wrote 29: 5 redundant operators (Fierz) + 1 missing

Fierz identity for SU(N):

[Grzadkowski, Iskrzynski, Misiak, Rosiek, 2010] 
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Gauge Structure
How to obtain independent and complete gauge structure systematically?

g-2 dim 8 operator

?

We invent Littlewood-Richardson method at Young tableau level

Find the 4-th g-2 dim 8 operator:
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Operator Y-Basis

( )
<latexit sha1_base64="Js3TDh9ZbXJa3DgvJWXkgm+KRok=">AAACEXicbVBLSgNBEO3xG+NvNEs3jUGImzAjgi6DblxGMB/IhNDTqck06fnQXSMMIafwAG71CO7ErSfwBF7DTjILTXxNw+O9Kqrq+akUGh3ny1pb39jc2i7tlHf39g8O7aPjtk4yxaHFE5mors80SBFDCwVK6KYKWORL6Pjj25nfeQSlRRI/YJ5CP2KjWASCMzTSwK54EgKsUc886ikxCvF8YFedujMHXSVuQaqkQHNgf3vDhGcRxMgl07rnOin2J0yh4BKmZS/TkDI+ZiPoGRqzCHR/Ml9+Ss+MMqRBosyPkc7V3x0TFmmdR76pjBiGetmbif962qwSwnBpPAbX/YmI0wwh5ovpQSYpJnQWDx0KBRxlbgjjSpgDKA+ZYhxNiGWTjLucwyppX9Rdp+7eX1YbN0VGJXJCTkmNuOSKNMgdaZIW4SQnz+SFvFpP1pv1bn0sStesoqdC/sD6/AEB1pxM</latexit><latexit sha1_base64="Js3TDh9ZbXJa3DgvJWXkgm+KRok=">AAACEXicbVBLSgNBEO3xG+NvNEs3jUGImzAjgi6DblxGMB/IhNDTqck06fnQXSMMIafwAG71CO7ErSfwBF7DTjILTXxNw+O9Kqrq+akUGh3ny1pb39jc2i7tlHf39g8O7aPjtk4yxaHFE5mors80SBFDCwVK6KYKWORL6Pjj25nfeQSlRRI/YJ5CP2KjWASCMzTSwK54EgKsUc886ikxCvF8YFedujMHXSVuQaqkQHNgf3vDhGcRxMgl07rnOin2J0yh4BKmZS/TkDI+ZiPoGRqzCHR/Ml9+Ss+MMqRBosyPkc7V3x0TFmmdR76pjBiGetmbif962qwSwnBpPAbX/YmI0wwh5ovpQSYpJnQWDx0KBRxlbgjjSpgDKA+ZYhxNiGWTjLucwyppX9Rdp+7eX1YbN0VGJXJCTkmNuOSKNMgdaZIW4SQnz+SFvFpP1pv1bn0sStesoqdC/sD6/AEB1pxM</latexit><latexit sha1_base64="Js3TDh9ZbXJa3DgvJWXkgm+KRok=">AAACEXicbVBLSgNBEO3xG+NvNEs3jUGImzAjgi6DblxGMB/IhNDTqck06fnQXSMMIafwAG71CO7ErSfwBF7DTjILTXxNw+O9Kqrq+akUGh3ny1pb39jc2i7tlHf39g8O7aPjtk4yxaHFE5mors80SBFDCwVK6KYKWORL6Pjj25nfeQSlRRI/YJ5CP2KjWASCMzTSwK54EgKsUc886ikxCvF8YFedujMHXSVuQaqkQHNgf3vDhGcRxMgl07rnOin2J0yh4BKmZS/TkDI+ZiPoGRqzCHR/Ml9+Ss+MMqRBosyPkc7V3x0TFmmdR76pjBiGetmbif962qwSwnBpPAbX/YmI0wwh5ovpQSYpJnQWDx0KBRxlbgjjSpgDKA+ZYhxNiGWTjLucwyppX9Rdp+7eX1YbN0VGJXJCTkmNuOSKNMgdaZIW4SQnz+SFvFpP1pv1bn0sStesoqdC/sD6/AEB1pxM</latexit><latexit sha1_base64="Js3TDh9ZbXJa3DgvJWXkgm+KRok=">AAACEXicbVBLSgNBEO3xG+NvNEs3jUGImzAjgi6DblxGMB/IhNDTqck06fnQXSMMIafwAG71CO7ErSfwBF7DTjILTXxNw+O9Kqrq+akUGh3ny1pb39jc2i7tlHf39g8O7aPjtk4yxaHFE5mors80SBFDCwVK6KYKWORL6Pjj25nfeQSlRRI/YJ5CP2KjWASCMzTSwK54EgKsUc886ikxCvF8YFedujMHXSVuQaqkQHNgf3vDhGcRxMgl07rnOin2J0yh4BKmZS/TkDI+ZiPoGRqzCHR/Ml9+Ss+MMqRBosyPkc7V3x0TFmmdR76pjBiGetmbif962qwSwnBpPAbX/YmI0wwh5ovpQSYpJnQWDx0KBRxlbgjjSpgDKA+ZYhxNiGWTjLucwyppX9Rdp+7eX1YbN0VGJXJCTkmNuOSKNMgdaZIW4SQnz+SFvFpP1pv1bn0sStesoqdC/sD6/AEB1pxM</latexit>

( )
<latexit sha1_base64="Js3TDh9ZbXJa3DgvJWXkgm+KRok=">AAACEXicbVBLSgNBEO3xG+NvNEs3jUGImzAjgi6DblxGMB/IhNDTqck06fnQXSMMIafwAG71CO7ErSfwBF7DTjILTXxNw+O9Kqrq+akUGh3ny1pb39jc2i7tlHf39g8O7aPjtk4yxaHFE5mors80SBFDCwVK6KYKWORL6Pjj25nfeQSlRRI/YJ5CP2KjWASCMzTSwK54EgKsUc886ikxCvF8YFedujMHXSVuQaqkQHNgf3vDhGcRxMgl07rnOin2J0yh4BKmZS/TkDI+ZiPoGRqzCHR/Ml9+Ss+MMqRBosyPkc7V3x0TFmmdR76pjBiGetmbif962qwSwnBpPAbX/YmI0wwh5ovpQSYpJnQWDx0KBRxlbgjjSpgDKA+ZYhxNiGWTjLucwyppX9Rdp+7eX1YbN0VGJXJCTkmNuOSKNMgdaZIW4SQnz+SFvFpP1pv1bn0sStesoqdC/sD6/AEB1pxM</latexit><latexit sha1_base64="Js3TDh9ZbXJa3DgvJWXkgm+KRok=">AAACEXicbVBLSgNBEO3xG+NvNEs3jUGImzAjgi6DblxGMB/IhNDTqck06fnQXSMMIafwAG71CO7ErSfwBF7DTjILTXxNw+O9Kqrq+akUGh3ny1pb39jc2i7tlHf39g8O7aPjtk4yxaHFE5mors80SBFDCwVK6KYKWORL6Pjj25nfeQSlRRI/YJ5CP2KjWASCMzTSwK54EgKsUc886ikxCvF8YFedujMHXSVuQaqkQHNgf3vDhGcRxMgl07rnOin2J0yh4BKmZS/TkDI+ZiPoGRqzCHR/Ml9+Ss+MMqRBosyPkc7V3x0TFmmdR76pjBiGetmbif962qwSwnBpPAbX/YmI0wwh5ovpQSYpJnQWDx0KBRxlbgjjSpgDKA+ZYhxNiGWTjLucwyppX9Rdp+7eX1YbN0VGJXJCTkmNuOSKNMgdaZIW4SQnz+SFvFpP1pv1bn0sStesoqdC/sD6/AEB1pxM</latexit><latexit sha1_base64="Js3TDh9ZbXJa3DgvJWXkgm+KRok=">AAACEXicbVBLSgNBEO3xG+NvNEs3jUGImzAjgi6DblxGMB/IhNDTqck06fnQXSMMIafwAG71CO7ErSfwBF7DTjILTXxNw+O9Kqrq+akUGh3ny1pb39jc2i7tlHf39g8O7aPjtk4yxaHFE5mors80SBFDCwVK6KYKWORL6Pjj25nfeQSlRRI/YJ5CP2KjWASCMzTSwK54EgKsUc886ikxCvF8YFedujMHXSVuQaqkQHNgf3vDhGcRxMgl07rnOin2J0yh4BKmZS/TkDI+ZiPoGRqzCHR/Ml9+Ss+MMqRBosyPkc7V3x0TFmmdR76pjBiGetmbif962qwSwnBpPAbX/YmI0wwh5ovpQSYpJnQWDx0KBRxlbgjjSpgDKA+ZYhxNiGWTjLucwyppX9Rdp+7eX1YbN0VGJXJCTkmNuOSKNMgdaZIW4SQnz+SFvFpP1pv1bn0sStesoqdC/sD6/AEB1pxM</latexit><latexit sha1_base64="Js3TDh9ZbXJa3DgvJWXkgm+KRok=">AAACEXicbVBLSgNBEO3xG+NvNEs3jUGImzAjgi6DblxGMB/IhNDTqck06fnQXSMMIafwAG71CO7ErSfwBF7DTjILTXxNw+O9Kqrq+akUGh3ny1pb39jc2i7tlHf39g8O7aPjtk4yxaHFE5mors80SBFDCwVK6KYKWORL6Pjj25nfeQSlRRI/YJ5CP2KjWASCMzTSwK54EgKsUc886ikxCvF8YFedujMHXSVuQaqkQHNgf3vDhGcRxMgl07rnOin2J0yh4BKmZS/TkDI+ZiPoGRqzCHR/Ml9+Ss+MMqRBosyPkc7V3x0TFmmdR76pjBiGetmbif962qwSwnBpPAbX/YmI0wwh5ovpQSYpJnQWDx0KBRxlbgjjSpgDKA+ZYhxNiGWTjLucwyppX9Rdp+7eX1YbN0VGJXJCTkmNuOSKNMgdaZIW4SQnz+SFvFpP1pv1bn0sStesoqdC/sD6/AEB1pxM</latexit>

+
<latexit sha1_base64="wveYuweAWAfmG071bNY19x2D2Hg=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoMgCGFXBD0GvXhMwDwgWcLsbCcZMju7zMwKYQl+gFf9BG/i1W/xC/wNJ8keNLGgoajqprsrSATXxnW/nMLa+sbmVnG7tLO7t39QPjxq6ThVDJssFrHqBFSj4BKbhhuBnUQhjQKB7WB8N/Pbj6g0j+WDmSToR3Qo+YAzaqzUuOiXK27VnYOsEi8nFchR75e/e2HM0gilYYJq3fXcxPgZVYYzgdNSL9WYUDamQ+xaKmmE2s/mh07JmVVCMoiVLWnIXP09kdFI60kU2M6ImpFe9mbiv562p4wwXFpvBjd+xmWSGpRssX2QCmJiMouChFwhM2JiCWWK2wcIG1FFmbGBlWwy3nIOq6R1WfXcqte4qtRu84yKcAKncA4eXEMN7qEOTWCA8Awv8Oo8OW/Ou/OxaC04+cwx/IHz+QNTv5WI</latexit><latexit sha1_base64="wveYuweAWAfmG071bNY19x2D2Hg=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoMgCGFXBD0GvXhMwDwgWcLsbCcZMju7zMwKYQl+gFf9BG/i1W/xC/wNJ8keNLGgoajqprsrSATXxnW/nMLa+sbmVnG7tLO7t39QPjxq6ThVDJssFrHqBFSj4BKbhhuBnUQhjQKB7WB8N/Pbj6g0j+WDmSToR3Qo+YAzaqzUuOiXK27VnYOsEi8nFchR75e/e2HM0gilYYJq3fXcxPgZVYYzgdNSL9WYUDamQ+xaKmmE2s/mh07JmVVCMoiVLWnIXP09kdFI60kU2M6ImpFe9mbiv562p4wwXFpvBjd+xmWSGpRssX2QCmJiMouChFwhM2JiCWWK2wcIG1FFmbGBlWwy3nIOq6R1WfXcqte4qtRu84yKcAKncA4eXEMN7qEOTWCA8Awv8Oo8OW/Ou/OxaC04+cwx/IHz+QNTv5WI</latexit><latexit sha1_base64="wveYuweAWAfmG071bNY19x2D2Hg=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoMgCGFXBD0GvXhMwDwgWcLsbCcZMju7zMwKYQl+gFf9BG/i1W/xC/wNJ8keNLGgoajqprsrSATXxnW/nMLa+sbmVnG7tLO7t39QPjxq6ThVDJssFrHqBFSj4BKbhhuBnUQhjQKB7WB8N/Pbj6g0j+WDmSToR3Qo+YAzaqzUuOiXK27VnYOsEi8nFchR75e/e2HM0gilYYJq3fXcxPgZVYYzgdNSL9WYUDamQ+xaKmmE2s/mh07JmVVCMoiVLWnIXP09kdFI60kU2M6ImpFe9mbiv562p4wwXFpvBjd+xmWSGpRssX2QCmJiMouChFwhM2JiCWWK2wcIG1FFmbGBlWwy3nIOq6R1WfXcqte4qtRu84yKcAKncA4eXEMN7qEOTWCA8Awv8Oo8OW/Ou/OxaC04+cwx/IHz+QNTv5WI</latexit><latexit sha1_base64="wveYuweAWAfmG071bNY19x2D2Hg=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoMgCGFXBD0GvXhMwDwgWcLsbCcZMju7zMwKYQl+gFf9BG/i1W/xC/wNJ8keNLGgoajqprsrSATXxnW/nMLa+sbmVnG7tLO7t39QPjxq6ThVDJssFrHqBFSj4BKbhhuBnUQhjQKB7WB8N/Pbj6g0j+WDmSToR3Qo+YAzaqzUuOiXK27VnYOsEi8nFchR75e/e2HM0gilYYJq3fXcxPgZVYYzgdNSL9WYUDamQ+xaKmmE2s/mh07JmVVCMoiVLWnIXP09kdFI60kU2M6ImpFe9mbiv562p4wwXFpvBjd+xmWSGpRssX2QCmJiMouChFwhM2JiCWWK2wcIG1FFmbGBlWwy3nIOq6R1WfXcqte4qtRu84yKcAKncA4eXEMN7qEOTWCA8Awv8Oo8OW/Ou/OxaC04+cwx/IHz+QNTv5WI</latexit>

⇥
<latexit sha1_base64="UmxMqc1XYsyDCaPLVzyCImfHMGU=">AAACAnicbVDLSsNAFL3xWeur6tLNYBFclUQEXRbduKxgH9CGMpnctGMnkzAzEUrozg9wq5/gTtz6I36Bv+G0zUJbDwwczrmXc+cEqeDauO6Xs7K6tr6xWdoqb+/s7u1XDg5bOskUwyZLRKI6AdUouMSm4UZgJ1VI40BgOxjdTP32IyrNE3lvxin6MR1IHnFGjZVaPcNj1P1K1a25M5Bl4hWkCgUa/cp3L0xYFqM0TFCtu56bGj+nynAmcFLuZRpTykZ0gF1LJbUhfj67dkJOrRKSKFH2SUNm6u+NnMZaj+PATsbUDPWiNxX/9bQ9ZYjhQryJrvycyzQzKNk8PcoEMQmZ9kFCrpAZMbaEMsXtBwgbUkWZsa2VbTPeYg/LpHVe89yad3dRrV8XHZXgGE7gDDy4hDrcQgOawOABnuEFXp0n5815dz7moytOsXMEf+B8/gDJnZgN</latexit><latexit sha1_base64="UmxMqc1XYsyDCaPLVzyCImfHMGU=">AAACAnicbVDLSsNAFL3xWeur6tLNYBFclUQEXRbduKxgH9CGMpnctGMnkzAzEUrozg9wq5/gTtz6I36Bv+G0zUJbDwwczrmXc+cEqeDauO6Xs7K6tr6xWdoqb+/s7u1XDg5bOskUwyZLRKI6AdUouMSm4UZgJ1VI40BgOxjdTP32IyrNE3lvxin6MR1IHnFGjZVaPcNj1P1K1a25M5Bl4hWkCgUa/cp3L0xYFqM0TFCtu56bGj+nynAmcFLuZRpTykZ0gF1LJbUhfj67dkJOrRKSKFH2SUNm6u+NnMZaj+PATsbUDPWiNxX/9bQ9ZYjhQryJrvycyzQzKNk8PcoEMQmZ9kFCrpAZMbaEMsXtBwgbUkWZsa2VbTPeYg/LpHVe89yad3dRrV8XHZXgGE7gDDy4hDrcQgOawOABnuEFXp0n5815dz7moytOsXMEf+B8/gDJnZgN</latexit><latexit sha1_base64="UmxMqc1XYsyDCaPLVzyCImfHMGU=">AAACAnicbVDLSsNAFL3xWeur6tLNYBFclUQEXRbduKxgH9CGMpnctGMnkzAzEUrozg9wq5/gTtz6I36Bv+G0zUJbDwwczrmXc+cEqeDauO6Xs7K6tr6xWdoqb+/s7u1XDg5bOskUwyZLRKI6AdUouMSm4UZgJ1VI40BgOxjdTP32IyrNE3lvxin6MR1IHnFGjZVaPcNj1P1K1a25M5Bl4hWkCgUa/cp3L0xYFqM0TFCtu56bGj+nynAmcFLuZRpTykZ0gF1LJbUhfj67dkJOrRKSKFH2SUNm6u+NnMZaj+PATsbUDPWiNxX/9bQ9ZYjhQryJrvycyzQzKNk8PcoEMQmZ9kFCrpAZMbaEMsXtBwgbUkWZsa2VbTPeYg/LpHVe89yad3dRrV8XHZXgGE7gDDy4hDrcQgOawOABnuEFXp0n5815dz7moytOsXMEf+B8/gDJnZgN</latexit><latexit sha1_base64="UmxMqc1XYsyDCaPLVzyCImfHMGU=">AAACAnicbVDLSsNAFL3xWeur6tLNYBFclUQEXRbduKxgH9CGMpnctGMnkzAzEUrozg9wq5/gTtz6I36Bv+G0zUJbDwwczrmXc+cEqeDauO6Xs7K6tr6xWdoqb+/s7u1XDg5bOskUwyZLRKI6AdUouMSm4UZgJ1VI40BgOxjdTP32IyrNE3lvxin6MR1IHnFGjZVaPcNj1P1K1a25M5Bl4hWkCgUa/cp3L0xYFqM0TFCtu56bGj+nynAmcFLuZRpTykZ0gF1LJbUhfj67dkJOrRKSKFH2SUNm6u+NnMZaj+PATsbUDPWiNxX/9bQ9ZYjhQryJrvycyzQzKNk8PcoEMQmZ9kFCrpAZMbaEMsXtBwgbUkWZsa2VbTPeYg/LpHVe89yad3dRrV8XHZXgGE7gDDy4hDrcQgOawOABnuEFXp0n5815dz7moytOsXMEf+B8/gDJnZgN</latexit>
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Direct product of Lorentz and gauge structures gives operator Y-basis

Each type of operator forms

a linear operator space

Complete sets of dim-8 operators forms
a block-diagonal linear space

=<latexit sha1_base64="dcUQ6RTbPwrlDHiBIqYHS9la6WA=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoBch6MVjAuYByRJmZ3uTIbOzy8ysEELwA7zqJ3gTr36LX+BvOEn2oIkFDUVVN91dQSq4Nq775RTW1jc2t4rbpZ3dvf2D8uFRSyeZYthkiUhUJ6AaBZfYNNwI7KQKaRwIbAeju5nffkSleSIfzDhFP6YDySPOqLFS46ZfrrhVdw6ySrycVCBHvV/+7oUJy2KUhgmqdddzU+NPqDKcCZyWepnGlLIRHWDXUklj1P5kfuiUnFklJFGibElD5urviQmNtR7Hge2MqRnqZW8m/utpe8oQw6X1Jrr2J1ymmUHJFtujTBCTkFkUJOQKmRFjSyhT3D5A2JAqyowNrGST8ZZzWCWti6rnVr3GZaV2m2dUhBM4hXPw4ApqcA91aAIDhGd4gVfnyXlz3p2PRWvByWeO4Q+czx9wgZWa</latexit><latexit sha1_base64="dcUQ6RTbPwrlDHiBIqYHS9la6WA=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoBch6MVjAuYByRJmZ3uTIbOzy8ysEELwA7zqJ3gTr36LX+BvOEn2oIkFDUVVN91dQSq4Nq775RTW1jc2t4rbpZ3dvf2D8uFRSyeZYthkiUhUJ6AaBZfYNNwI7KQKaRwIbAeju5nffkSleSIfzDhFP6YDySPOqLFS46ZfrrhVdw6ySrycVCBHvV/+7oUJy2KUhgmqdddzU+NPqDKcCZyWepnGlLIRHWDXUklj1P5kfuiUnFklJFGibElD5urviQmNtR7Hge2MqRnqZW8m/utpe8oQw6X1Jrr2J1ymmUHJFtujTBCTkFkUJOQKmRFjSyhT3D5A2JAqyowNrGST8ZZzWCWti6rnVr3GZaV2m2dUhBM4hXPw4ApqcA91aAIDhGd4gVfnyXlz3p2PRWvByWeO4Q+czx9wgZWa</latexit><latexit sha1_base64="dcUQ6RTbPwrlDHiBIqYHS9la6WA=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoBch6MVjAuYByRJmZ3uTIbOzy8ysEELwA7zqJ3gTr36LX+BvOEn2oIkFDUVVN91dQSq4Nq775RTW1jc2t4rbpZ3dvf2D8uFRSyeZYthkiUhUJ6AaBZfYNNwI7KQKaRwIbAeju5nffkSleSIfzDhFP6YDySPOqLFS46ZfrrhVdw6ySrycVCBHvV/+7oUJy2KUhgmqdddzU+NPqDKcCZyWepnGlLIRHWDXUklj1P5kfuiUnFklJFGibElD5urviQmNtR7Hge2MqRnqZW8m/utpe8oQw6X1Jrr2J1ymmUHJFtujTBCTkFkUJOQKmRFjSyhT3D5A2JAqyowNrGST8ZZzWCWti6rnVr3GZaV2m2dUhBM4hXPw4ApqcA91aAIDhGd4gVfnyXlz3p2PRWvByWeO4Q+czx9wgZWa</latexit><latexit sha1_base64="dcUQ6RTbPwrlDHiBIqYHS9la6WA=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoBch6MVjAuYByRJmZ3uTIbOzy8ysEELwA7zqJ3gTr36LX+BvOEn2oIkFDUVVN91dQSq4Nq775RTW1jc2t4rbpZ3dvf2D8uFRSyeZYthkiUhUJ6AaBZfYNNwI7KQKaRwIbAeju5nffkSleSIfzDhFP6YDySPOqLFS46ZfrrhVdw6ySrycVCBHvV/+7oUJy2KUhgmqdddzU+NPqDKcCZyWepnGlLIRHWDXUklj1P5kfuiUnFklJFGibElD5urviQmNtR7Hge2MqRnqZW8m/utpe8oQw6X1Jrr2J1ymmUHJFtujTBCTkFkUJOQKmRFjSyhT3D5A2JAqyowNrGST8ZZzWCWti6rnVr3GZaV2m2dUhBM4hXPw4ApqcA91aAIDhGd4gVfnyXlz3p2PRWvByWeO4Q+czx9wgZWa</latexit>⇥
<latexit sha1_base64="UmxMqc1XYsyDCaPLVzyCImfHMGU=">AAACAnicbVDLSsNAFL3xWeur6tLNYBFclUQEXRbduKxgH9CGMpnctGMnkzAzEUrozg9wq5/gTtz6I36Bv+G0zUJbDwwczrmXc+cEqeDauO6Xs7K6tr6xWdoqb+/s7u1XDg5bOskUwyZLRKI6AdUouMSm4UZgJ1VI40BgOxjdTP32IyrNE3lvxin6MR1IHnFGjZVaPcNj1P1K1a25M5Bl4hWkCgUa/cp3L0xYFqM0TFCtu56bGj+nynAmcFLuZRpTykZ0gF1LJbUhfj67dkJOrRKSKFH2SUNm6u+NnMZaj+PATsbUDPWiNxX/9bQ9ZYjhQryJrvycyzQzKNk8PcoEMQmZ9kFCrpAZMbaEMsXtBwgbUkWZsa2VbTPeYg/LpHVe89yad3dRrV8XHZXgGE7gDDy4hDrcQgOawOABnuEFXp0n5815dz7moytOsXMEf+B8/gDJnZgN</latexit><latexit sha1_base64="UmxMqc1XYsyDCaPLVzyCImfHMGU=">AAACAnicbVDLSsNAFL3xWeur6tLNYBFclUQEXRbduKxgH9CGMpnctGMnkzAzEUrozg9wq5/gTtz6I36Bv+G0zUJbDwwczrmXc+cEqeDauO6Xs7K6tr6xWdoqb+/s7u1XDg5bOskUwyZLRKI6AdUouMSm4UZgJ1VI40BgOxjdTP32IyrNE3lvxin6MR1IHnFGjZVaPcNj1P1K1a25M5Bl4hWkCgUa/cp3L0xYFqM0TFCtu56bGj+nynAmcFLuZRpTykZ0gF1LJbUhfj67dkJOrRKSKFH2SUNm6u+NnMZaj+PATsbUDPWiNxX/9bQ9ZYjhQryJrvycyzQzKNk8PcoEMQmZ9kFCrpAZMbaEMsXtBwgbUkWZsa2VbTPeYg/LpHVe89yad3dRrV8XHZXgGE7gDDy4hDrcQgOawOABnuEFXp0n5815dz7moytOsXMEf+B8/gDJnZgN</latexit><latexit sha1_base64="UmxMqc1XYsyDCaPLVzyCImfHMGU=">AAACAnicbVDLSsNAFL3xWeur6tLNYBFclUQEXRbduKxgH9CGMpnctGMnkzAzEUrozg9wq5/gTtz6I36Bv+G0zUJbDwwczrmXc+cEqeDauO6Xs7K6tr6xWdoqb+/s7u1XDg5bOskUwyZLRKI6AdUouMSm4UZgJ1VI40BgOxjdTP32IyrNE3lvxin6MR1IHnFGjZVaPcNj1P1K1a25M5Bl4hWkCgUa/cp3L0xYFqM0TFCtu56bGj+nynAmcFLuZRpTykZ0gF1LJbUhfj67dkJOrRKSKFH2SUNm6u+NnMZaj+PATsbUDPWiNxX/9bQ9ZYjhQryJrvycyzQzKNk8PcoEMQmZ9kFCrpAZMbaEMsXtBwgbUkWZsa2VbTPeYg/LpHVe89yad3dRrV8XHZXgGE7gDDy4hDrcQgOawOABnuEFXp0n5815dz7moytOsXMEf+B8/gDJnZgN</latexit><latexit sha1_base64="UmxMqc1XYsyDCaPLVzyCImfHMGU=">AAACAnicbVDLSsNAFL3xWeur6tLNYBFclUQEXRbduKxgH9CGMpnctGMnkzAzEUrozg9wq5/gTtz6I36Bv+G0zUJbDwwczrmXc+cEqeDauO6Xs7K6tr6xWdoqb+/s7u1XDg5bOskUwyZLRKI6AdUouMSm4UZgJ1VI40BgOxjdTP32IyrNE3lvxin6MR1IHnFGjZVaPcNj1P1K1a25M5Bl4hWkCgUa/cp3L0xYFqM0TFCtu56bGj+nynAmcFLuZRpTykZ0gF1LJbUhfj67dkJOrRKSKFH2SUNm6u+NnMZaj+PATsbUDPWiNxX/9bQ9ZYjhQryJrvycyzQzKNk8PcoEMQmZ9kFCrpAZMbaEMsXtBwgbUkWZsa2VbTPeYg/LpHVe89yad3dRrV8XHZXgGE7gDDy4hDrcQgOawOABnuEFXp0n5815dz7moytOsXMEf+B8/gDJnZgN</latexit>

no meaning for x and y axis

Each block represents one type of operator
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Operators with Repeated Field

Re-organize by symmetric group on repeated field dc

The Y-basis needs to be reorganized if repeated field in type

⇥
<latexit sha1_base64="UmxMqc1XYsyDCaPLVzyCImfHMGU=">AAACAnicbVDLSsNAFL3xWeur6tLNYBFclUQEXRbduKxgH9CGMpnctGMnkzAzEUrozg9wq5/gTtz6I36Bv+G0zUJbDwwczrmXc+cEqeDauO6Xs7K6tr6xWdoqb+/s7u1XDg5bOskUwyZLRKI6AdUouMSm4UZgJ1VI40BgOxjdTP32IyrNE3lvxin6MR1IHnFGjZVaPcNj1P1K1a25M5Bl4hWkCgUa/cp3L0xYFqM0TFCtu56bGj+nynAmcFLuZRpTykZ0gF1LJbUhfj67dkJOrRKSKFH2SUNm6u+NnMZaj+PATsbUDPWiNxX/9bQ9ZYjhQryJrvycyzQzKNk8PcoEMQmZ9kFCrpAZMbaEMsXtBwgbUkWZsa2VbTPeYg/LpHVe89yad3dRrV8XHZXgGE7gDDy4hDrcQgOawOABnuEFXp0n5815dz7moytOsXMEf+B8/gDJnZgN</latexit><latexit sha1_base64="UmxMqc1XYsyDCaPLVzyCImfHMGU=">AAACAnicbVDLSsNAFL3xWeur6tLNYBFclUQEXRbduKxgH9CGMpnctGMnkzAzEUrozg9wq5/gTtz6I36Bv+G0zUJbDwwczrmXc+cEqeDauO6Xs7K6tr6xWdoqb+/s7u1XDg5bOskUwyZLRKI6AdUouMSm4UZgJ1VI40BgOxjdTP32IyrNE3lvxin6MR1IHnFGjZVaPcNj1P1K1a25M5Bl4hWkCgUa/cp3L0xYFqM0TFCtu56bGj+nynAmcFLuZRpTykZ0gF1LJbUhfj67dkJOrRKSKFH2SUNm6u+NnMZaj+PATsbUDPWiNxX/9bQ9ZYjhQryJrvycyzQzKNk8PcoEMQmZ9kFCrpAZMbaEMsXtBwgbUkWZsa2VbTPeYg/LpHVe89yad3dRrV8XHZXgGE7gDDy4hDrcQgOawOABnuEFXp0n5815dz7moytOsXMEf+B8/gDJnZgN</latexit><latexit sha1_base64="UmxMqc1XYsyDCaPLVzyCImfHMGU=">AAACAnicbVDLSsNAFL3xWeur6tLNYBFclUQEXRbduKxgH9CGMpnctGMnkzAzEUrozg9wq5/gTtz6I36Bv+G0zUJbDwwczrmXc+cEqeDauO6Xs7K6tr6xWdoqb+/s7u1XDg5bOskUwyZLRKI6AdUouMSm4UZgJ1VI40BgOxjdTP32IyrNE3lvxin6MR1IHnFGjZVaPcNj1P1K1a25M5Bl4hWkCgUa/cp3L0xYFqM0TFCtu56bGj+nynAmcFLuZRpTykZ0gF1LJbUhfj67dkJOrRKSKFH2SUNm6u+NnMZaj+PATsbUDPWiNxX/9bQ9ZYjhQryJrvycyzQzKNk8PcoEMQmZ9kFCrpAZMbaEMsXtBwgbUkWZsa2VbTPeYg/LpHVe89yad3dRrV8XHZXgGE7gDDy4hDrcQgOawOABnuEFXp0n5815dz7moytOsXMEf+B8/gDJnZgN</latexit><latexit sha1_base64="UmxMqc1XYsyDCaPLVzyCImfHMGU=">AAACAnicbVDLSsNAFL3xWeur6tLNYBFclUQEXRbduKxgH9CGMpnctGMnkzAzEUrozg9wq5/gTtz6I36Bv+G0zUJbDwwczrmXc+cEqeDauO6Xs7K6tr6xWdoqb+/s7u1XDg5bOskUwyZLRKI6AdUouMSm4UZgJ1VI40BgOxjdTP32IyrNE3lvxin6MR1IHnFGjZVaPcNj1P1K1a25M5Bl4hWkCgUa/cp3L0xYFqM0TFCtu56bGj+nynAmcFLuZRpTykZ0gF1LJbUhfj67dkJOrRKSKFH2SUNm6u+NnMZaj+PATsbUDPWiNxX/9bQ9ZYjhQryJrvycyzQzKNk8PcoEMQmZ9kFCrpAZMbaEMsXtBwgbUkWZsa2VbTPeYg/LpHVe89yad3dRrV8XHZXgGE7gDDy4hDrcQgOawOABnuEFXp0n5815dz7moytOsXMEf+B8/gDJnZgN</latexit>

( )
<latexit sha1_base64="Js3TDh9ZbXJa3DgvJWXkgm+KRok=">AAACEXicbVBLSgNBEO3xG+NvNEs3jUGImzAjgi6DblxGMB/IhNDTqck06fnQXSMMIafwAG71CO7ErSfwBF7DTjILTXxNw+O9Kqrq+akUGh3ny1pb39jc2i7tlHf39g8O7aPjtk4yxaHFE5mors80SBFDCwVK6KYKWORL6Pjj25nfeQSlRRI/YJ5CP2KjWASCMzTSwK54EgKsUc886ikxCvF8YFedujMHXSVuQaqkQHNgf3vDhGcRxMgl07rnOin2J0yh4BKmZS/TkDI+ZiPoGRqzCHR/Ml9+Ss+MMqRBosyPkc7V3x0TFmmdR76pjBiGetmbif962qwSwnBpPAbX/YmI0wwh5ovpQSYpJnQWDx0KBRxlbgjjSpgDKA+ZYhxNiGWTjLucwyppX9Rdp+7eX1YbN0VGJXJCTkmNuOSKNMgdaZIW4SQnz+SFvFpP1pv1bn0sStesoqdC/sD6/AEB1pxM</latexit><latexit sha1_base64="Js3TDh9ZbXJa3DgvJWXkgm+KRok=">AAACEXicbVBLSgNBEO3xG+NvNEs3jUGImzAjgi6DblxGMB/IhNDTqck06fnQXSMMIafwAG71CO7ErSfwBF7DTjILTXxNw+O9Kqrq+akUGh3ny1pb39jc2i7tlHf39g8O7aPjtk4yxaHFE5mors80SBFDCwVK6KYKWORL6Pjj25nfeQSlRRI/YJ5CP2KjWASCMzTSwK54EgKsUc886ikxCvF8YFedujMHXSVuQaqkQHNgf3vDhGcRxMgl07rnOin2J0yh4BKmZS/TkDI+ZiPoGRqzCHR/Ml9+Ss+MMqRBosyPkc7V3x0TFmmdR76pjBiGetmbif962qwSwnBpPAbX/YmI0wwh5ovpQSYpJnQWDx0KBRxlbgjjSpgDKA+ZYhxNiGWTjLucwyppX9Rdp+7eX1YbN0VGJXJCTkmNuOSKNMgdaZIW4SQnz+SFvFpP1pv1bn0sStesoqdC/sD6/AEB1pxM</latexit><latexit sha1_base64="Js3TDh9ZbXJa3DgvJWXkgm+KRok=">AAACEXicbVBLSgNBEO3xG+NvNEs3jUGImzAjgi6DblxGMB/IhNDTqck06fnQXSMMIafwAG71CO7ErSfwBF7DTjILTXxNw+O9Kqrq+akUGh3ny1pb39jc2i7tlHf39g8O7aPjtk4yxaHFE5mors80SBFDCwVK6KYKWORL6Pjj25nfeQSlRRI/YJ5CP2KjWASCMzTSwK54EgKsUc886ikxCvF8YFedujMHXSVuQaqkQHNgf3vDhGcRxMgl07rnOin2J0yh4BKmZS/TkDI+ZiPoGRqzCHR/Ml9+Ss+MMqRBosyPkc7V3x0TFmmdR76pjBiGetmbif962qwSwnBpPAbX/YmI0wwh5ovpQSYpJnQWDx0KBRxlbgjjSpgDKA+ZYhxNiGWTjLucwyppX9Rdp+7eX1YbN0VGJXJCTkmNuOSKNMgdaZIW4SQnz+SFvFpP1pv1bn0sStesoqdC/sD6/AEB1pxM</latexit><latexit sha1_base64="Js3TDh9ZbXJa3DgvJWXkgm+KRok=">AAACEXicbVBLSgNBEO3xG+NvNEs3jUGImzAjgi6DblxGMB/IhNDTqck06fnQXSMMIafwAG71CO7ErSfwBF7DTjILTXxNw+O9Kqrq+akUGh3ny1pb39jc2i7tlHf39g8O7aPjtk4yxaHFE5mors80SBFDCwVK6KYKWORL6Pjj25nfeQSlRRI/YJ5CP2KjWASCMzTSwK54EgKsUc886ikxCvF8YFedujMHXSVuQaqkQHNgf3vDhGcRxMgl07rnOin2J0yh4BKmZS/TkDI+ZiPoGRqzCHR/Ml9+Ss+MMqRBosyPkc7V3x0TFmmdR76pjBiGetmbif962qwSwnBpPAbX/YmI0wwh5ovpQSYpJnQWDx0KBRxlbgjjSpgDKA+ZYhxNiGWTjLucwyppX9Rdp+7eX1YbN0VGJXJCTkmNuOSKNMgdaZIW4SQnz+SFvFpP1pv1bn0sStesoqdC/sD6/AEB1pxM</latexit>

( )
<latexit sha1_base64="Js3TDh9ZbXJa3DgvJWXkgm+KRok=">AAACEXicbVBLSgNBEO3xG+NvNEs3jUGImzAjgi6DblxGMB/IhNDTqck06fnQXSMMIafwAG71CO7ErSfwBF7DTjILTXxNw+O9Kqrq+akUGh3ny1pb39jc2i7tlHf39g8O7aPjtk4yxaHFE5mors80SBFDCwVK6KYKWORL6Pjj25nfeQSlRRI/YJ5CP2KjWASCMzTSwK54EgKsUc886ikxCvF8YFedujMHXSVuQaqkQHNgf3vDhGcRxMgl07rnOin2J0yh4BKmZS/TkDI+ZiPoGRqzCHR/Ml9+Ss+MMqRBosyPkc7V3x0TFmmdR76pjBiGetmbif962qwSwnBpPAbX/YmI0wwh5ovpQSYpJnQWDx0KBRxlbgjjSpgDKA+ZYhxNiGWTjLucwyppX9Rdp+7eX1YbN0VGJXJCTkmNuOSKNMgdaZIW4SQnz+SFvFpP1pv1bn0sStesoqdC/sD6/AEB1pxM</latexit><latexit sha1_base64="Js3TDh9ZbXJa3DgvJWXkgm+KRok=">AAACEXicbVBLSgNBEO3xG+NvNEs3jUGImzAjgi6DblxGMB/IhNDTqck06fnQXSMMIafwAG71CO7ErSfwBF7DTjILTXxNw+O9Kqrq+akUGh3ny1pb39jc2i7tlHf39g8O7aPjtk4yxaHFE5mors80SBFDCwVK6KYKWORL6Pjj25nfeQSlRRI/YJ5CP2KjWASCMzTSwK54EgKsUc886ikxCvF8YFedujMHXSVuQaqkQHNgf3vDhGcRxMgl07rnOin2J0yh4BKmZS/TkDI+ZiPoGRqzCHR/Ml9+Ss+MMqRBosyPkc7V3x0TFmmdR76pjBiGetmbif962qwSwnBpPAbX/YmI0wwh5ovpQSYpJnQWDx0KBRxlbgjjSpgDKA+ZYhxNiGWTjLucwyppX9Rdp+7eX1YbN0VGJXJCTkmNuOSKNMgdaZIW4SQnz+SFvFpP1pv1bn0sStesoqdC/sD6/AEB1pxM</latexit><latexit sha1_base64="Js3TDh9ZbXJa3DgvJWXkgm+KRok=">AAACEXicbVBLSgNBEO3xG+NvNEs3jUGImzAjgi6DblxGMB/IhNDTqck06fnQXSMMIafwAG71CO7ErSfwBF7DTjILTXxNw+O9Kqrq+akUGh3ny1pb39jc2i7tlHf39g8O7aPjtk4yxaHFE5mors80SBFDCwVK6KYKWORL6Pjj25nfeQSlRRI/YJ5CP2KjWASCMzTSwK54EgKsUc886ikxCvF8YFedujMHXSVuQaqkQHNgf3vDhGcRxMgl07rnOin2J0yh4BKmZS/TkDI+ZiPoGRqzCHR/Ml9+Ss+MMqRBosyPkc7V3x0TFmmdR76pjBiGetmbif962qwSwnBpPAbX/YmI0wwh5ovpQSYpJnQWDx0KBRxlbgjjSpgDKA+ZYhxNiGWTjLucwyppX9Rdp+7eX1YbN0VGJXJCTkmNuOSKNMgdaZIW4SQnz+SFvFpP1pv1bn0sStesoqdC/sD6/AEB1pxM</latexit><latexit sha1_base64="Js3TDh9ZbXJa3DgvJWXkgm+KRok=">AAACEXicbVBLSgNBEO3xG+NvNEs3jUGImzAjgi6DblxGMB/IhNDTqck06fnQXSMMIafwAG71CO7ErSfwBF7DTjILTXxNw+O9Kqrq+akUGh3ny1pb39jc2i7tlHf39g8O7aPjtk4yxaHFE5mors80SBFDCwVK6KYKWORL6Pjj25nfeQSlRRI/YJ5CP2KjWASCMzTSwK54EgKsUc886ikxCvF8YFedujMHXSVuQaqkQHNgf3vDhGcRxMgl07rnOin2J0yh4BKmZS/TkDI+ZiPoGRqzCHR/Ml9+Ss+MMqRBosyPkc7V3x0TFmmdR76pjBiGetmbif962qwSwnBpPAbX/YmI0wwh5ovpQSYpJnQWDx0KBRxlbgjjSpgDKA+ZYhxNiGWTjLucwyppX9Rdp+7eX1YbN0VGJXJCTkmNuOSKNMgdaZIW4SQnz+SFvFpP1pv1bn0sStesoqdC/sD6/AEB1pxM</latexit>

+
<latexit sha1_base64="wveYuweAWAfmG071bNY19x2D2Hg=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoMgCGFXBD0GvXhMwDwgWcLsbCcZMju7zMwKYQl+gFf9BG/i1W/xC/wNJ8keNLGgoajqprsrSATXxnW/nMLa+sbmVnG7tLO7t39QPjxq6ThVDJssFrHqBFSj4BKbhhuBnUQhjQKB7WB8N/Pbj6g0j+WDmSToR3Qo+YAzaqzUuOiXK27VnYOsEi8nFchR75e/e2HM0gilYYJq3fXcxPgZVYYzgdNSL9WYUDamQ+xaKmmE2s/mh07JmVVCMoiVLWnIXP09kdFI60kU2M6ImpFe9mbiv562p4wwXFpvBjd+xmWSGpRssX2QCmJiMouChFwhM2JiCWWK2wcIG1FFmbGBlWwy3nIOq6R1WfXcqte4qtRu84yKcAKncA4eXEMN7qEOTWCA8Awv8Oo8OW/Ou/OxaC04+cwx/IHz+QNTv5WI</latexit><latexit sha1_base64="wveYuweAWAfmG071bNY19x2D2Hg=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoMgCGFXBD0GvXhMwDwgWcLsbCcZMju7zMwKYQl+gFf9BG/i1W/xC/wNJ8keNLGgoajqprsrSATXxnW/nMLa+sbmVnG7tLO7t39QPjxq6ThVDJssFrHqBFSj4BKbhhuBnUQhjQKB7WB8N/Pbj6g0j+WDmSToR3Qo+YAzaqzUuOiXK27VnYOsEi8nFchR75e/e2HM0gilYYJq3fXcxPgZVYYzgdNSL9WYUDamQ+xaKmmE2s/mh07JmVVCMoiVLWnIXP09kdFI60kU2M6ImpFe9mbiv562p4wwXFpvBjd+xmWSGpRssX2QCmJiMouChFwhM2JiCWWK2wcIG1FFmbGBlWwy3nIOq6R1WfXcqte4qtRu84yKcAKncA4eXEMN7qEOTWCA8Awv8Oo8OW/Ou/OxaC04+cwx/IHz+QNTv5WI</latexit><latexit sha1_base64="wveYuweAWAfmG071bNY19x2D2Hg=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoMgCGFXBD0GvXhMwDwgWcLsbCcZMju7zMwKYQl+gFf9BG/i1W/xC/wNJ8keNLGgoajqprsrSATXxnW/nMLa+sbmVnG7tLO7t39QPjxq6ThVDJssFrHqBFSj4BKbhhuBnUQhjQKB7WB8N/Pbj6g0j+WDmSToR3Qo+YAzaqzUuOiXK27VnYOsEi8nFchR75e/e2HM0gilYYJq3fXcxPgZVYYzgdNSL9WYUDamQ+xaKmmE2s/mh07JmVVCMoiVLWnIXP09kdFI60kU2M6ImpFe9mbiv562p4wwXFpvBjd+xmWSGpRssX2QCmJiMouChFwhM2JiCWWK2wcIG1FFmbGBlWwy3nIOq6R1WfXcqte4qtRu84yKcAKncA4eXEMN7qEOTWCA8Awv8Oo8OW/Ou/OxaC04+cwx/IHz+QNTv5WI</latexit><latexit sha1_base64="wveYuweAWAfmG071bNY19x2D2Hg=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoMgCGFXBD0GvXhMwDwgWcLsbCcZMju7zMwKYQl+gFf9BG/i1W/xC/wNJ8keNLGgoajqprsrSATXxnW/nMLa+sbmVnG7tLO7t39QPjxq6ThVDJssFrHqBFSj4BKbhhuBnUQhjQKB7WB8N/Pbj6g0j+WDmSToR3Qo+YAzaqzUuOiXK27VnYOsEi8nFchR75e/e2HM0gilYYJq3fXcxPgZVYYzgdNSL9WYUDamQ+xaKmmE2s/mh07JmVVCMoiVLWnIXP09kdFI60kU2M6ImpFe9mbiv562p4wwXFpvBjd+xmWSGpRssX2QCmJiMouChFwhM2JiCWWK2wcIG1FFmbGBlWwy3nIOq6R1WfXcqte4qtRu84yKcAKncA4eXEMN7qEOTWCA8Awv8Oo8OW/Ou/OxaC04+cwx/IHz+QNTv5WI</latexit>

( )
<latexit sha1_base64="Js3TDh9ZbXJa3DgvJWXkgm+KRok=">AAACEXicbVBLSgNBEO3xG+NvNEs3jUGImzAjgi6DblxGMB/IhNDTqck06fnQXSMMIafwAG71CO7ErSfwBF7DTjILTXxNw+O9Kqrq+akUGh3ny1pb39jc2i7tlHf39g8O7aPjtk4yxaHFE5mors80SBFDCwVK6KYKWORL6Pjj25nfeQSlRRI/YJ5CP2KjWASCMzTSwK54EgKsUc886ikxCvF8YFedujMHXSVuQaqkQHNgf3vDhGcRxMgl07rnOin2J0yh4BKmZS/TkDI+ZiPoGRqzCHR/Ml9+Ss+MMqRBosyPkc7V3x0TFmmdR76pjBiGetmbif962qwSwnBpPAbX/YmI0wwh5ovpQSYpJnQWDx0KBRxlbgjjSpgDKA+ZYhxNiGWTjLucwyppX9Rdp+7eX1YbN0VGJXJCTkmNuOSKNMgdaZIW4SQnz+SFvFpP1pv1bn0sStesoqdC/sD6/AEB1pxM</latexit><latexit sha1_base64="Js3TDh9ZbXJa3DgvJWXkgm+KRok=">AAACEXicbVBLSgNBEO3xG+NvNEs3jUGImzAjgi6DblxGMB/IhNDTqck06fnQXSMMIafwAG71CO7ErSfwBF7DTjILTXxNw+O9Kqrq+akUGh3ny1pb39jc2i7tlHf39g8O7aPjtk4yxaHFE5mors80SBFDCwVK6KYKWORL6Pjj25nfeQSlRRI/YJ5CP2KjWASCMzTSwK54EgKsUc886ikxCvF8YFedujMHXSVuQaqkQHNgf3vDhGcRxMgl07rnOin2J0yh4BKmZS/TkDI+ZiPoGRqzCHR/Ml9+Ss+MMqRBosyPkc7V3x0TFmmdR76pjBiGetmbif962qwSwnBpPAbX/YmI0wwh5ovpQSYpJnQWDx0KBRxlbgjjSpgDKA+ZYhxNiGWTjLucwyppX9Rdp+7eX1YbN0VGJXJCTkmNuOSKNMgdaZIW4SQnz+SFvFpP1pv1bn0sStesoqdC/sD6/AEB1pxM</latexit><latexit sha1_base64="Js3TDh9ZbXJa3DgvJWXkgm+KRok=">AAACEXicbVBLSgNBEO3xG+NvNEs3jUGImzAjgi6DblxGMB/IhNDTqck06fnQXSMMIafwAG71CO7ErSfwBF7DTjILTXxNw+O9Kqrq+akUGh3ny1pb39jc2i7tlHf39g8O7aPjtk4yxaHFE5mors80SBFDCwVK6KYKWORL6Pjj25nfeQSlRRI/YJ5CP2KjWASCMzTSwK54EgKsUc886ikxCvF8YFedujMHXSVuQaqkQHNgf3vDhGcRxMgl07rnOin2J0yh4BKmZS/TkDI+ZiPoGRqzCHR/Ml9+Ss+MMqRBosyPkc7V3x0TFmmdR76pjBiGetmbif962qwSwnBpPAbX/YmI0wwh5ovpQSYpJnQWDx0KBRxlbgjjSpgDKA+ZYhxNiGWTjLucwyppX9Rdp+7eX1YbN0VGJXJCTkmNuOSKNMgdaZIW4SQnz+SFvFpP1pv1bn0sStesoqdC/sD6/AEB1pxM</latexit><latexit sha1_base64="Js3TDh9ZbXJa3DgvJWXkgm+KRok=">AAACEXicbVBLSgNBEO3xG+NvNEs3jUGImzAjgi6DblxGMB/IhNDTqck06fnQXSMMIafwAG71CO7ErSfwBF7DTjILTXxNw+O9Kqrq+akUGh3ny1pb39jc2i7tlHf39g8O7aPjtk4yxaHFE5mors80SBFDCwVK6KYKWORL6Pjj25nfeQSlRRI/YJ5CP2KjWASCMzTSwK54EgKsUc886ikxCvF8YFedujMHXSVuQaqkQHNgf3vDhGcRxMgl07rnOin2J0yh4BKmZS/TkDI+ZiPoGRqzCHR/Ml9+Ss+MMqRBosyPkc7V3x0TFmmdR76pjBiGetmbif962qwSwnBpPAbX/YmI0wwh5ovpQSYpJnQWDx0KBRxlbgjjSpgDKA+ZYhxNiGWTjLucwyppX9Rdp+7eX1YbN0VGJXJCTkmNuOSKNMgdaZIW4SQnz+SFvFpP1pv1bn0sStesoqdC/sD6/AEB1pxM</latexit>

( )
<latexit sha1_base64="Js3TDh9ZbXJa3DgvJWXkgm+KRok=">AAACEXicbVBLSgNBEO3xG+NvNEs3jUGImzAjgi6DblxGMB/IhNDTqck06fnQXSMMIafwAG71CO7ErSfwBF7DTjILTXxNw+O9Kqrq+akUGh3ny1pb39jc2i7tlHf39g8O7aPjtk4yxaHFE5mors80SBFDCwVK6KYKWORL6Pjj25nfeQSlRRI/YJ5CP2KjWASCMzTSwK54EgKsUc886ikxCvF8YFedujMHXSVuQaqkQHNgf3vDhGcRxMgl07rnOin2J0yh4BKmZS/TkDI+ZiPoGRqzCHR/Ml9+Ss+MMqRBosyPkc7V3x0TFmmdR76pjBiGetmbif962qwSwnBpPAbX/YmI0wwh5ovpQSYpJnQWDx0KBRxlbgjjSpgDKA+ZYhxNiGWTjLucwyppX9Rdp+7eX1YbN0VGJXJCTkmNuOSKNMgdaZIW4SQnz+SFvFpP1pv1bn0sStesoqdC/sD6/AEB1pxM</latexit><latexit sha1_base64="Js3TDh9ZbXJa3DgvJWXkgm+KRok=">AAACEXicbVBLSgNBEO3xG+NvNEs3jUGImzAjgi6DblxGMB/IhNDTqck06fnQXSMMIafwAG71CO7ErSfwBF7DTjILTXxNw+O9Kqrq+akUGh3ny1pb39jc2i7tlHf39g8O7aPjtk4yxaHFE5mors80SBFDCwVK6KYKWORL6Pjj25nfeQSlRRI/YJ5CP2KjWASCMzTSwK54EgKsUc886ikxCvF8YFedujMHXSVuQaqkQHNgf3vDhGcRxMgl07rnOin2J0yh4BKmZS/TkDI+ZiPoGRqzCHR/Ml9+Ss+MMqRBosyPkc7V3x0TFmmdR76pjBiGetmbif962qwSwnBpPAbX/YmI0wwh5ovpQSYpJnQWDx0KBRxlbgjjSpgDKA+ZYhxNiGWTjLucwyppX9Rdp+7eX1YbN0VGJXJCTkmNuOSKNMgdaZIW4SQnz+SFvFpP1pv1bn0sStesoqdC/sD6/AEB1pxM</latexit><latexit sha1_base64="Js3TDh9ZbXJa3DgvJWXkgm+KRok=">AAACEXicbVBLSgNBEO3xG+NvNEs3jUGImzAjgi6DblxGMB/IhNDTqck06fnQXSMMIafwAG71CO7ErSfwBF7DTjILTXxNw+O9Kqrq+akUGh3ny1pb39jc2i7tlHf39g8O7aPjtk4yxaHFE5mors80SBFDCwVK6KYKWORL6Pjj25nfeQSlRRI/YJ5CP2KjWASCMzTSwK54EgKsUc886ikxCvF8YFedujMHXSVuQaqkQHNgf3vDhGcRxMgl07rnOin2J0yh4BKmZS/TkDI+ZiPoGRqzCHR/Ml9+Ss+MMqRBosyPkc7V3x0TFmmdR76pjBiGetmbif962qwSwnBpPAbX/YmI0wwh5ovpQSYpJnQWDx0KBRxlbgjjSpgDKA+ZYhxNiGWTjLucwyppX9Rdp+7eX1YbN0VGJXJCTkmNuOSKNMgdaZIW4SQnz+SFvFpP1pv1bn0sStesoqdC/sD6/AEB1pxM</latexit><latexit sha1_base64="Js3TDh9ZbXJa3DgvJWXkgm+KRok=">AAACEXicbVBLSgNBEO3xG+NvNEs3jUGImzAjgi6DblxGMB/IhNDTqck06fnQXSMMIafwAG71CO7ErSfwBF7DTjILTXxNw+O9Kqrq+akUGh3ny1pb39jc2i7tlHf39g8O7aPjtk4yxaHFE5mors80SBFDCwVK6KYKWORL6Pjj25nfeQSlRRI/YJ5CP2KjWASCMzTSwK54EgKsUc886ikxCvF8YFedujMHXSVuQaqkQHNgf3vDhGcRxMgl07rnOin2J0yh4BKmZS/TkDI+ZiPoGRqzCHR/Ml9+Ss+MMqRBosyPkc7V3x0TFmmdR76pjBiGetmbif962qwSwnBpPAbX/YmI0wwh5ovpQSYpJnQWDx0KBRxlbgjjSpgDKA+ZYhxNiGWTjLucwyppX9Rdp+7eX1YbN0VGJXJCTkmNuOSKNMgdaZIW4SQnz+SFvFpP1pv1bn0sStesoqdC/sD6/AEB1pxM</latexit>

=<latexit sha1_base64="dcUQ6RTbPwrlDHiBIqYHS9la6WA=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoBch6MVjAuYByRJmZ3uTIbOzy8ysEELwA7zqJ3gTr36LX+BvOEn2oIkFDUVVN91dQSq4Nq775RTW1jc2t4rbpZ3dvf2D8uFRSyeZYthkiUhUJ6AaBZfYNNwI7KQKaRwIbAeju5nffkSleSIfzDhFP6YDySPOqLFS46ZfrrhVdw6ySrycVCBHvV/+7oUJy2KUhgmqdddzU+NPqDKcCZyWepnGlLIRHWDXUklj1P5kfuiUnFklJFGibElD5urviQmNtR7Hge2MqRnqZW8m/utpe8oQw6X1Jrr2J1ymmUHJFtujTBCTkFkUJOQKmRFjSyhT3D5A2JAqyowNrGST8ZZzWCWti6rnVr3GZaV2m2dUhBM4hXPw4ApqcA91aAIDhGd4gVfnyXlz3p2PRWvByWeO4Q+czx9wgZWa</latexit><latexit sha1_base64="dcUQ6RTbPwrlDHiBIqYHS9la6WA=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoBch6MVjAuYByRJmZ3uTIbOzy8ysEELwA7zqJ3gTr36LX+BvOEn2oIkFDUVVN91dQSq4Nq775RTW1jc2t4rbpZ3dvf2D8uFRSyeZYthkiUhUJ6AaBZfYNNwI7KQKaRwIbAeju5nffkSleSIfzDhFP6YDySPOqLFS46ZfrrhVdw6ySrycVCBHvV/+7oUJy2KUhgmqdddzU+NPqDKcCZyWepnGlLIRHWDXUklj1P5kfuiUnFklJFGibElD5urviQmNtR7Hge2MqRnqZW8m/utpe8oQw6X1Jrr2J1ymmUHJFtujTBCTkFkUJOQKmRFjSyhT3D5A2JAqyowNrGST8ZZzWCWti6rnVr3GZaV2m2dUhBM4hXPw4ApqcA91aAIDhGd4gVfnyXlz3p2PRWvByWeO4Q+czx9wgZWa</latexit><latexit sha1_base64="dcUQ6RTbPwrlDHiBIqYHS9la6WA=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoBch6MVjAuYByRJmZ3uTIbOzy8ysEELwA7zqJ3gTr36LX+BvOEn2oIkFDUVVN91dQSq4Nq775RTW1jc2t4rbpZ3dvf2D8uFRSyeZYthkiUhUJ6AaBZfYNNwI7KQKaRwIbAeju5nffkSleSIfzDhFP6YDySPOqLFS46ZfrrhVdw6ySrycVCBHvV/+7oUJy2KUhgmqdddzU+NPqDKcCZyWepnGlLIRHWDXUklj1P5kfuiUnFklJFGibElD5urviQmNtR7Hge2MqRnqZW8m/utpe8oQw6X1Jrr2J1ymmUHJFtujTBCTkFkUJOQKmRFjSyhT3D5A2JAqyowNrGST8ZZzWCWti6rnVr3GZaV2m2dUhBM4hXPw4ApqcA91aAIDhGd4gVfnyXlz3p2PRWvByWeO4Q+czx9wgZWa</latexit><latexit sha1_base64="dcUQ6RTbPwrlDHiBIqYHS9la6WA=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoBch6MVjAuYByRJmZ3uTIbOzy8ysEELwA7zqJ3gTr36LX+BvOEn2oIkFDUVVN91dQSq4Nq775RTW1jc2t4rbpZ3dvf2D8uFRSyeZYthkiUhUJ6AaBZfYNNwI7KQKaRwIbAeju5nffkSleSIfzDhFP6YDySPOqLFS46ZfrrhVdw6ySrycVCBHvV/+7oUJy2KUhgmqdddzU+NPqDKcCZyWepnGlLIRHWDXUklj1P5kfuiUnFklJFGibElD5urviQmNtR7Hge2MqRnqZW8m/utpe8oQw6X1Jrr2J1ymmUHJFtujTBCTkFkUJOQKmRFjSyhT3D5A2JAqyowNrGST8ZZzWCWti6rnVr3GZaV2m2dUhBM4hXPw4ApqcA91aAIDhGd4gVfnyXlz3p2PRWvByWeO4Q+czx9wgZWa</latexit>

8 operators

Refer to Hao-Lin Li’s talk for details
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Flavor Bland P-Basis
Linear transformation between Y-basis and P-basis:

Compared to dim-8 paper, dim-9 paper tackled flavor structure of operators

Refer to Hao-Lin Li’s talk for details

[ Li, Ren, Xiao, Yu, Zheng, 2020] 
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Automized Procedure
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SMEFT

 25

Dimension-5 Dimension-6 Dimension-7

[Weinberg, 1979] 

[Lehman, 2014] [Buchmuller, Wyler, 1986] [Grzadkowski, Iskrzynski, Misiak, Rosiek, 2010] 

Dimension-8 Dimension-9
[ Li, Ren, Shu, Xiao, Yu, Zheng, 2020] [ Li, Ren, Xiao, Yu, Zheng, 2020] 

2
84 30

993 560

[Liao, Ma, 2020] [Murphy, 2020] 
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Low Energy EFT

Dimension-5 Dimension-6 Dimension-7

[Liao, Ma, Wang, 2020] [Jenkins, Manohar, Stoffer, 2017] 

Dimension-8 Dimension-9
[ Li, Ren, Xiao, Yu, Zheng, 2020] 

10
120 166

783 3774

[Murphy, 2020] 
[ Li, Ren, Xiao, Yu, Zheng, 2020] 
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Landscape of Generic EFTs

Gravity EFT

Dark matter EFT
Sterile neutrino EFT

Li, Shu, Xiao, JHYu, arXiv: 2012.11615

Li, Ren, Xiao, JHYu, Zheng, in preparation

Any EFT with Lorentz inv. and any gauge symmetries, SU(5), LRSM, etc

Standard Model EFT

Low energy EFT

LHC probing scale
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Landscape of Generic EFTs

Gravity EFT

Dark matter EFT
Sterile neutrino EFT

Any EFT with Lorentz inv. and any gauge symmetries, SU(5), LRSM, etc

Standard Model EFT

Low energy EFT

LHC probing scale

What’s in the UV?

Li, Shu, Xiao, JHYu, arXiv: 2012.11615

Li, Ren, Xiao, JHYu, Zheng, in preparation
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UV Origin of SMEFT

 2'2, 2F 2, 2'2D, · · ·
<latexit sha1_base64="QjLZQQcRG3jfegzstOci9Zv3q3c=">AAACNnicbZDLSsNAFIYn9VbrLerSzWARXEhJimCXRUVcVrAXaGKZTCbN0EkyzEwKJfRVfA4fwK3u3biTbn0Ep22Q2npg4OP/z+HM+T3OqFSW9WEU1tY3NreK26Wd3b39A/PwqCWTVGDSxAlLRMdDkjAak6aiipEOFwRFHiNtb3Az9dtDIiRN4kc14sSNUD+mAcVIaaln1hwu6VMVOkMkeKjpAubK3QL/uvBWa9hPlOyZZatizQqugp1DGeTV6JkTx09wGpFYYYak7NoWV26GhKKYkXHJSSXhCA9Qn3Q1xigi0s1mF47hmVZ8GCRCv1jBmbo4kaFIylHk6c4IqVAue1PxX0/qr4TEX1qvgpqb0ZinisR4vj1IGVQJnGYIfSoIVmykAWFB9QEQh0ggrHTSJZ2MvZzDKrSqFduq2A+X5fp1nlERnIBTcA5scAXq4B40QBNg8AxewRt4N16MT+PLmMxbC0Y+cwz+lPH9Ay/6qj8=</latexit><latexit sha1_base64="QjLZQQcRG3jfegzstOci9Zv3q3c=">AAACNnicbZDLSsNAFIYn9VbrLerSzWARXEhJimCXRUVcVrAXaGKZTCbN0EkyzEwKJfRVfA4fwK3u3biTbn0Ep22Q2npg4OP/z+HM+T3OqFSW9WEU1tY3NreK26Wd3b39A/PwqCWTVGDSxAlLRMdDkjAak6aiipEOFwRFHiNtb3Az9dtDIiRN4kc14sSNUD+mAcVIaaln1hwu6VMVOkMkeKjpAubK3QL/uvBWa9hPlOyZZatizQqugp1DGeTV6JkTx09wGpFYYYak7NoWV26GhKKYkXHJSSXhCA9Qn3Q1xigi0s1mF47hmVZ8GCRCv1jBmbo4kaFIylHk6c4IqVAue1PxX0/qr4TEX1qvgpqb0ZinisR4vj1IGVQJnGYIfSoIVmykAWFB9QEQh0ggrHTSJZ2MvZzDKrSqFduq2A+X5fp1nlERnIBTcA5scAXq4B40QBNg8AxewRt4N16MT+PLmMxbC0Y+cwz+lPH9Ay/6qj8=</latexit><latexit sha1_base64="QjLZQQcRG3jfegzstOci9Zv3q3c=">AAACNnicbZDLSsNAFIYn9VbrLerSzWARXEhJimCXRUVcVrAXaGKZTCbN0EkyzEwKJfRVfA4fwK3u3biTbn0Ep22Q2npg4OP/z+HM+T3OqFSW9WEU1tY3NreK26Wd3b39A/PwqCWTVGDSxAlLRMdDkjAak6aiipEOFwRFHiNtb3Az9dtDIiRN4kc14sSNUD+mAcVIaaln1hwu6VMVOkMkeKjpAubK3QL/uvBWa9hPlOyZZatizQqugp1DGeTV6JkTx09wGpFYYYak7NoWV26GhKKYkXHJSSXhCA9Qn3Q1xigi0s1mF47hmVZ8GCRCv1jBmbo4kaFIylHk6c4IqVAue1PxX0/qr4TEX1qvgpqb0ZinisR4vj1IGVQJnGYIfSoIVmykAWFB9QEQh0ggrHTSJZ2MvZzDKrSqFduq2A+X5fp1nlERnIBTcA5scAXq4B40QBNg8AxewRt4N16MT+PLmMxbC0Y+cwz+lPH9Ay/6qj8=</latexit><latexit sha1_base64="QjLZQQcRG3jfegzstOci9Zv3q3c=">AAACNnicbZDLSsNAFIYn9VbrLerSzWARXEhJimCXRUVcVrAXaGKZTCbN0EkyzEwKJfRVfA4fwK3u3biTbn0Ep22Q2npg4OP/z+HM+T3OqFSW9WEU1tY3NreK26Wd3b39A/PwqCWTVGDSxAlLRMdDkjAak6aiipEOFwRFHiNtb3Az9dtDIiRN4kc14sSNUD+mAcVIaaln1hwu6VMVOkMkeKjpAubK3QL/uvBWa9hPlOyZZatizQqugp1DGeTV6JkTx09wGpFYYYak7NoWV26GhKKYkXHJSSXhCA9Qn3Q1xigi0s1mF47hmVZ8GCRCv1jBmbo4kaFIylHk6c4IqVAue1PxX0/qr4TEX1qvgpqb0ZinisR4vj1IGVQJnGYIfSoIVmykAWFB9QEQh0ggrHTSJZ2MvZzDKrSqFduq2A+X5fp1nlERnIBTcA5scAXq4B40QBNg8AxewRt4N16MT+PLmMxbC0Y+cwz+lPH9Ay/6qj8=</latexit>

 2'3, 2'2F, 2'3D, · · ·
<latexit sha1_base64="qg0XSie+T6Yp8TlJXTeN6cw26E0=">AAACPnicbZDLSsNAFIYn9VbrLerSzWARXEhJWkGXRUVcVrAXaNIymUyboZNMmJkUSujr+Bw+gFsFX0BX4tal0zYLTf1h4Oc753Dm/F7MqFSW9WYUVlbX1jeKm6Wt7Z3dPXP/oCV5IjBpYs646HhIEkYj0lRUMdKJBUGhx0jbG13P6u0xEZLy6EFNYuKGaBjRAcVIadQ3604saa8KnTEScUB7tTOYI1V4u8Rq8EYz7HMl+2bZqlhzwWVjZ6YMMjX65ofjc5yEJFKYISm7thUrN0VCUczItOQkksQIj9CQdLWNUEikm84vncITTXw44EK/SME5/T2RolDKSejpzhCpQOZrM/hvTeqvBMTPrVeDSzelUZwoEuHF9kHCoOJwliX0qSBYsYk2CAuqD4A4QAJhpRMv6WTsfA7LplWt2FbFvj8v16+yjIrgCByDU2CDC1AHd6ABmgCDR/AMXsCr8WS8G5/G16K1YGQzh+CPjO8f4dqtlw==</latexit><latexit sha1_base64="qg0XSie+T6Yp8TlJXTeN6cw26E0=">AAACPnicbZDLSsNAFIYn9VbrLerSzWARXEhJWkGXRUVcVrAXaNIymUyboZNMmJkUSujr+Bw+gFsFX0BX4tal0zYLTf1h4Oc753Dm/F7MqFSW9WYUVlbX1jeKm6Wt7Z3dPXP/oCV5IjBpYs646HhIEkYj0lRUMdKJBUGhx0jbG13P6u0xEZLy6EFNYuKGaBjRAcVIadQ3604saa8KnTEScUB7tTOYI1V4u8Rq8EYz7HMl+2bZqlhzwWVjZ6YMMjX65ofjc5yEJFKYISm7thUrN0VCUczItOQkksQIj9CQdLWNUEikm84vncITTXw44EK/SME5/T2RolDKSejpzhCpQOZrM/hvTeqvBMTPrVeDSzelUZwoEuHF9kHCoOJwliX0qSBYsYk2CAuqD4A4QAJhpRMv6WTsfA7LplWt2FbFvj8v16+yjIrgCByDU2CDC1AHd6ABmgCDR/AMXsCr8WS8G5/G16K1YGQzh+CPjO8f4dqtlw==</latexit><latexit sha1_base64="qg0XSie+T6Yp8TlJXTeN6cw26E0=">AAACPnicbZDLSsNAFIYn9VbrLerSzWARXEhJWkGXRUVcVrAXaNIymUyboZNMmJkUSujr+Bw+gFsFX0BX4tal0zYLTf1h4Oc753Dm/F7MqFSW9WYUVlbX1jeKm6Wt7Z3dPXP/oCV5IjBpYs646HhIEkYj0lRUMdKJBUGhx0jbG13P6u0xEZLy6EFNYuKGaBjRAcVIadQ3604saa8KnTEScUB7tTOYI1V4u8Rq8EYz7HMl+2bZqlhzwWVjZ6YMMjX65ofjc5yEJFKYISm7thUrN0VCUczItOQkksQIj9CQdLWNUEikm84vncITTXw44EK/SME5/T2RolDKSejpzhCpQOZrM/hvTeqvBMTPrVeDSzelUZwoEuHF9kHCoOJwliX0qSBYsYk2CAuqD4A4QAJhpRMv6WTsfA7LplWt2FbFvj8v16+yjIrgCByDU2CDC1AHd6ABmgCDR/AMXsCr8WS8G5/G16K1YGQzh+CPjO8f4dqtlw==</latexit><latexit sha1_base64="qg0XSie+T6Yp8TlJXTeN6cw26E0=">AAACPnicbZDLSsNAFIYn9VbrLerSzWARXEhJWkGXRUVcVrAXaNIymUyboZNMmJkUSujr+Bw+gFsFX0BX4tal0zYLTf1h4Oc753Dm/F7MqFSW9WYUVlbX1jeKm6Wt7Z3dPXP/oCV5IjBpYs646HhIEkYj0lRUMdKJBUGhx0jbG13P6u0xEZLy6EFNYuKGaBjRAcVIadQ3604saa8KnTEScUB7tTOYI1V4u8Rq8EYz7HMl+2bZqlhzwWVjZ6YMMjX65ofjc5yEJFKYISm7thUrN0VCUczItOQkksQIj9CQdLWNUEikm84vncITTXw44EK/SME5/T2RolDKSejpzhCpQOZrM/hvTeqvBMTPrVeDSzelUZwoEuHF9kHCoOJwliX0qSBYsYk2CAuqD4A4QAJhpRMv6WTsfA7LplWt2FbFvj8v16+yjIrgCByDU2CDC1AHd6ABmgCDR/AMXsCr8WS8G5/G16K1YGQzh+CPjO8f4dqtlw==</latexit>

Analyze the possible UV resonances of effective operators by topologies

+ loops
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J-Basis Operator: Partial Wave

Refer to Ming-Lei Xiao’s talk for details

Partial wave expansion on operator

LH ! LH channel
<latexit sha1_base64="iXvx2CTznwqq69KOhAI2qmGPJmQ=">AAACEXicbZDLTsJAFIaneEO8oSzdTAQTV6Rlo0uiGxYsMJFLAg2ZTk9hwnTazExNmoan8AHc6iO4M259Ap/A13AKLBT8k0n+/OecnDOfF3OmtG1/WYWt7Z3dveJ+6eDw6PikfHrWU1EiKXRpxCM58IgCzgR0NdMcBrEEEnoc+t7sLq/3H0EqFokHncbghmQiWMAo0SYalyu1dguPdITbrRqmUyIE8HG5atfthfCmcVamilbqjMvfIz+iSQhCU06UGjp2rN2MSM0oh3lplCiICZ2RCQyNFSQE5WaL4+f40iQ+DiJpntB4kf6eyEioVBp6pjMkeqrWa3n4b02ZU6bgr63XwY2bMREnGgRdbg8Sjg2BHA/2mQSqeWoMoZKZD+RUJKHaQCwZMs46h03Ta9Qdu+7cN6rN2xWjIjpHF+gKOegaNVELdVAXUZSiZ/SCXq0n6816tz6WrQVrNVNBf2R9/gDDlZwo</latexit><latexit sha1_base64="iXvx2CTznwqq69KOhAI2qmGPJmQ=">AAACEXicbZDLTsJAFIaneEO8oSzdTAQTV6Rlo0uiGxYsMJFLAg2ZTk9hwnTazExNmoan8AHc6iO4M259Ap/A13AKLBT8k0n+/OecnDOfF3OmtG1/WYWt7Z3dveJ+6eDw6PikfHrWU1EiKXRpxCM58IgCzgR0NdMcBrEEEnoc+t7sLq/3H0EqFokHncbghmQiWMAo0SYalyu1dguPdITbrRqmUyIE8HG5atfthfCmcVamilbqjMvfIz+iSQhCU06UGjp2rN2MSM0oh3lplCiICZ2RCQyNFSQE5WaL4+f40iQ+DiJpntB4kf6eyEioVBp6pjMkeqrWa3n4b02ZU6bgr63XwY2bMREnGgRdbg8Sjg2BHA/2mQSqeWoMoZKZD+RUJKHaQCwZMs46h03Ta9Qdu+7cN6rN2xWjIjpHF+gKOegaNVELdVAXUZSiZ/SCXq0n6816tz6WrQVrNVNBf2R9/gDDlZwo</latexit><latexit sha1_base64="iXvx2CTznwqq69KOhAI2qmGPJmQ=">AAACEXicbZDLTsJAFIaneEO8oSzdTAQTV6Rlo0uiGxYsMJFLAg2ZTk9hwnTazExNmoan8AHc6iO4M259Ap/A13AKLBT8k0n+/OecnDOfF3OmtG1/WYWt7Z3dveJ+6eDw6PikfHrWU1EiKXRpxCM58IgCzgR0NdMcBrEEEnoc+t7sLq/3H0EqFokHncbghmQiWMAo0SYalyu1dguPdITbrRqmUyIE8HG5atfthfCmcVamilbqjMvfIz+iSQhCU06UGjp2rN2MSM0oh3lplCiICZ2RCQyNFSQE5WaL4+f40iQ+DiJpntB4kf6eyEioVBp6pjMkeqrWa3n4b02ZU6bgr63XwY2bMREnGgRdbg8Sjg2BHA/2mQSqeWoMoZKZD+RUJKHaQCwZMs46h03Ta9Qdu+7cN6rN2xWjIjpHF+gKOegaNVELdVAXUZSiZ/SCXq0n6816tz6WrQVrNVNBf2R9/gDDlZwo</latexit><latexit sha1_base64="iXvx2CTznwqq69KOhAI2qmGPJmQ=">AAACEXicbZDLTsJAFIaneEO8oSzdTAQTV6Rlo0uiGxYsMJFLAg2ZTk9hwnTazExNmoan8AHc6iO4M259Ap/A13AKLBT8k0n+/OecnDOfF3OmtG1/WYWt7Z3dveJ+6eDw6PikfHrWU1EiKXRpxCM58IgCzgR0NdMcBrEEEnoc+t7sLq/3H0EqFokHncbghmQiWMAo0SYalyu1dguPdITbrRqmUyIE8HG5atfthfCmcVamilbqjMvfIz+iSQhCU06UGjp2rN2MSM0oh3lplCiICZ2RCQyNFSQE5WaL4+f40iQ+DiJpntB4kf6eyEioVBp6pjMkeqrWa3n4b02ZU6bgr63XwY2bMREnGgRdbg8Sjg2BHA/2mQSqeWoMoZKZD+RUJKHaQCwZMs46h03Ta9Qdu+7cN6rN2xWjIjpHF+gKOegaNVELdVAXUZSiZ/SCXq0n6816tz6WrQVrNVNBf2R9/gDDlZwo</latexit>LL ! HH channel

<latexit sha1_base64="l8gp8p71BjBQQD4RtGm/PiwYk8U=">AAACEXicbZDLTsJAFIaneEO8oSzdTAQTV6Rlo0uiGxYsMJFLAg2ZTk9hwnTazExNmoan8AHc6iO4M259Ap/A13AKLBT8k0n+/OecnDOfF3OmtG1/WYWt7Z3dveJ+6eDw6PikfHrWU1EiKXRpxCM58IgCzgR0NdMcBrEEEnoc+t7sLq/3H0EqFokHncbghmQiWMAo0SYalyu1dhuPdIRbrRqmUyIE8HG5atfthfCmcVamilbqjMvfIz+iSQhCU06UGjp2rN2MSM0oh3lplCiICZ2RCQyNFSQE5WaL4+f40iQ+DiJpntB4kf6eyEioVBp6pjMkeqrWa3n4b02ZU6bgr63XwY2bMREnGgRdbg8Sjg2BHA/2mQSqeWoMoZKZD+RUJKHaQCwZMs46h03Ta9Qdu+7cN6rN2xWjIjpHF+gKOegaNVELdVAXUZSiZ/SCXq0n6816tz6WrQVrNVNBf2R9/gDDrZwo</latexit><latexit sha1_base64="l8gp8p71BjBQQD4RtGm/PiwYk8U=">AAACEXicbZDLTsJAFIaneEO8oSzdTAQTV6Rlo0uiGxYsMJFLAg2ZTk9hwnTazExNmoan8AHc6iO4M259Ap/A13AKLBT8k0n+/OecnDOfF3OmtG1/WYWt7Z3dveJ+6eDw6PikfHrWU1EiKXRpxCM58IgCzgR0NdMcBrEEEnoc+t7sLq/3H0EqFokHncbghmQiWMAo0SYalyu1dhuPdIRbrRqmUyIE8HG5atfthfCmcVamilbqjMvfIz+iSQhCU06UGjp2rN2MSM0oh3lplCiICZ2RCQyNFSQE5WaL4+f40iQ+DiJpntB4kf6eyEioVBp6pjMkeqrWa3n4b02ZU6bgr63XwY2bMREnGgRdbg8Sjg2BHA/2mQSqeWoMoZKZD+RUJKHaQCwZMs46h03Ta9Qdu+7cN6rN2xWjIjpHF+gKOegaNVELdVAXUZSiZ/SCXq0n6816tz6WrQVrNVNBf2R9/gDDrZwo</latexit><latexit sha1_base64="l8gp8p71BjBQQD4RtGm/PiwYk8U=">AAACEXicbZDLTsJAFIaneEO8oSzdTAQTV6Rlo0uiGxYsMJFLAg2ZTk9hwnTazExNmoan8AHc6iO4M259Ap/A13AKLBT8k0n+/OecnDOfF3OmtG1/WYWt7Z3dveJ+6eDw6PikfHrWU1EiKXRpxCM58IgCzgR0NdMcBrEEEnoc+t7sLq/3H0EqFokHncbghmQiWMAo0SYalyu1dhuPdIRbrRqmUyIE8HG5atfthfCmcVamilbqjMvfIz+iSQhCU06UGjp2rN2MSM0oh3lplCiICZ2RCQyNFSQE5WaL4+f40iQ+DiJpntB4kf6eyEioVBp6pjMkeqrWa3n4b02ZU6bgr63XwY2bMREnGgRdbg8Sjg2BHA/2mQSqeWoMoZKZD+RUJKHaQCwZMs46h03Ta9Qdu+7cN6rN2xWjIjpHF+gKOegaNVELdVAXUZSiZ/SCXq0n6816tz6WrQVrNVNBf2R9/gDDrZwo</latexit><latexit sha1_base64="l8gp8p71BjBQQD4RtGm/PiwYk8U=">AAACEXicbZDLTsJAFIaneEO8oSzdTAQTV6Rlo0uiGxYsMJFLAg2ZTk9hwnTazExNmoan8AHc6iO4M259Ap/A13AKLBT8k0n+/OecnDOfF3OmtG1/WYWt7Z3dveJ+6eDw6PikfHrWU1EiKXRpxCM58IgCzgR0NdMcBrEEEnoc+t7sLq/3H0EqFokHncbghmQiWMAo0SYalyu1dhuPdIRbrRqmUyIE8HG5atfthfCmcVamilbqjMvfIz+iSQhCU06UGjp2rN2MSM0oh3lplCiICZ2RCQyNFSQE5WaL4+f40iQ+DiJpntB4kf6eyEioVBp6pjMkeqrWa3n4b02ZU6bgr63XwY2bMREnGgRdbg8Sjg2BHA/2mQSqeWoMoZKZD+RUJKHaQCwZMs46h03Ta9Qdu+7cN6rN2xWjIjpHF+gKOegaNVELdVAXUZSiZ/SCXq0n6816tz6WrQVrNVNBf2R9/gDDrZwo</latexit>

L
<latexit sha1_base64="J3F/2xQxK5gCazgmdkGVvxDdQ+0=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegFw8eEjAPSJYwO9ubDJmdXWZmhRCCH+BVP8GbePVb/AJ/w0myB00saCiquunuClLBtXHdL6ewtr6xuVXcLu3s7u0flA+PWjrJFMMmS0SiOgHVKLjEpuFGYCdVSONAYDsY3c789iMqzRP5YMYp+jEdSB5xRo2VGvf9csWtunOQVeLlpAI56v3ydy9MWBajNExQrbuemxp/QpXhTOC01Ms0ppSN6AC7lkoao/Yn80On5MwqIYkSZUsaMld/T0xorPU4DmxnTM1QL3sz8V9P21OGGC6tN9G1P+EyzQxKttgeZYKYhMyiICFXyIwYW0KZ4vYBwoZUUWZsYCWbjLecwyppXVQ9t+o1Liu1mzyjIpzAKZyDB1dQgzuoQxMYIDzDC7w6T86b8+58LFoLTj5zDH/gfP4AiHiVqQ==</latexit><latexit sha1_base64="J3F/2xQxK5gCazgmdkGVvxDdQ+0=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegFw8eEjAPSJYwO9ubDJmdXWZmhRCCH+BVP8GbePVb/AJ/w0myB00saCiquunuClLBtXHdL6ewtr6xuVXcLu3s7u0flA+PWjrJFMMmS0SiOgHVKLjEpuFGYCdVSONAYDsY3c789iMqzRP5YMYp+jEdSB5xRo2VGvf9csWtunOQVeLlpAI56v3ydy9MWBajNExQrbuemxp/QpXhTOC01Ms0ppSN6AC7lkoao/Yn80On5MwqIYkSZUsaMld/T0xorPU4DmxnTM1QL3sz8V9P21OGGC6tN9G1P+EyzQxKttgeZYKYhMyiICFXyIwYW0KZ4vYBwoZUUWZsYCWbjLecwyppXVQ9t+o1Liu1mzyjIpzAKZyDB1dQgzuoQxMYIDzDC7w6T86b8+58LFoLTj5zDH/gfP4AiHiVqQ==</latexit><latexit sha1_base64="J3F/2xQxK5gCazgmdkGVvxDdQ+0=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegFw8eEjAPSJYwO9ubDJmdXWZmhRCCH+BVP8GbePVb/AJ/w0myB00saCiquunuClLBtXHdL6ewtr6xuVXcLu3s7u0flA+PWjrJFMMmS0SiOgHVKLjEpuFGYCdVSONAYDsY3c789iMqzRP5YMYp+jEdSB5xRo2VGvf9csWtunOQVeLlpAI56v3ydy9MWBajNExQrbuemxp/QpXhTOC01Ms0ppSN6AC7lkoao/Yn80On5MwqIYkSZUsaMld/T0xorPU4DmxnTM1QL3sz8V9P21OGGC6tN9G1P+EyzQxKttgeZYKYhMyiICFXyIwYW0KZ4vYBwoZUUWZsYCWbjLecwyppXVQ9t+o1Liu1mzyjIpzAKZyDB1dQgzuoQxMYIDzDC7w6T86b8+58LFoLTj5zDH/gfP4AiHiVqQ==</latexit><latexit sha1_base64="J3F/2xQxK5gCazgmdkGVvxDdQ+0=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegFw8eEjAPSJYwO9ubDJmdXWZmhRCCH+BVP8GbePVb/AJ/w0myB00saCiquunuClLBtXHdL6ewtr6xuVXcLu3s7u0flA+PWjrJFMMmS0SiOgHVKLjEpuFGYCdVSONAYDsY3c789iMqzRP5YMYp+jEdSB5xRo2VGvf9csWtunOQVeLlpAI56v3ydy9MWBajNExQrbuemxp/QpXhTOC01Ms0ppSN6AC7lkoao/Yn80On5MwqIYkSZUsaMld/T0xorPU4DmxnTM1QL3sz8V9P21OGGC6tN9G1P+EyzQxKttgeZYKYhMyiICFXyIwYW0KZ4vYBwoZUUWZsYCWbjLecwyppXVQ9t+o1Liu1mzyjIpzAKZyDB1dQgzuoQxMYIDzDC7w6T86b8+58LFoLTj5zDH/gfP4AiHiVqQ==</latexit> H

<latexit sha1_base64="PT7pcYKAdxF73rEWwP5ehiolakA=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMeglxwTMA9IljA725sMmZ1dZmaFEIIf4FU/wZt49Vv8An/DSbIHTSxoKKq66e4KUsG1cd0vp7CxubW9U9wt7e0fHB6Vj0/aOskUwxZLRKK6AdUouMSW4UZgN1VI40BgJxjfz/3OIyrNE/lgJin6MR1KHnFGjZWa9UG54lbdBcg68XJSgRyNQfm7HyYsi1EaJqjWPc9NjT+lynAmcFbqZxpTysZ0iD1LJY1R+9PFoTNyYZWQRImyJQ1ZqL8npjTWehIHtjOmZqRXvbn4r6ftKSMMV9ab6NafcplmBiVbbo8yQUxC5lGQkCtkRkwsoUxx+wBhI6ooMzawkk3GW81hnbSvqp5b9ZrXldpdnlERzuAcLsGDG6hBHRrQAgYIz/ACr86T8+a8Ox/L1oKTz5zCHzifP4IUlaU=</latexit><latexit sha1_base64="PT7pcYKAdxF73rEWwP5ehiolakA=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMeglxwTMA9IljA725sMmZ1dZmaFEIIf4FU/wZt49Vv8An/DSbIHTSxoKKq66e4KUsG1cd0vp7CxubW9U9wt7e0fHB6Vj0/aOskUwxZLRKK6AdUouMSW4UZgN1VI40BgJxjfz/3OIyrNE/lgJin6MR1KHnFGjZWa9UG54lbdBcg68XJSgRyNQfm7HyYsi1EaJqjWPc9NjT+lynAmcFbqZxpTysZ0iD1LJY1R+9PFoTNyYZWQRImyJQ1ZqL8npjTWehIHtjOmZqRXvbn4r6ftKSMMV9ab6NafcplmBiVbbo8yQUxC5lGQkCtkRkwsoUxx+wBhI6ooMzawkk3GW81hnbSvqp5b9ZrXldpdnlERzuAcLsGDG6hBHRrQAgYIz/ACr86T8+a8Ox/L1oKTz5zCHzifP4IUlaU=</latexit><latexit sha1_base64="PT7pcYKAdxF73rEWwP5ehiolakA=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMeglxwTMA9IljA725sMmZ1dZmaFEIIf4FU/wZt49Vv8An/DSbIHTSxoKKq66e4KUsG1cd0vp7CxubW9U9wt7e0fHB6Vj0/aOskUwxZLRKK6AdUouMSW4UZgN1VI40BgJxjfz/3OIyrNE/lgJin6MR1KHnFGjZWa9UG54lbdBcg68XJSgRyNQfm7HyYsi1EaJqjWPc9NjT+lynAmcFbqZxpTysZ0iD1LJY1R+9PFoTNyYZWQRImyJQ1ZqL8npjTWehIHtjOmZqRXvbn4r6ftKSMMV9ab6NafcplmBiVbbo8yQUxC5lGQkCtkRkwsoUxx+wBhI6ooMzawkk3GW81hnbSvqp5b9ZrXldpdnlERzuAcLsGDG6hBHRrQAgYIz/ACr86T8+a8Ox/L1oKTz5zCHzifP4IUlaU=</latexit><latexit sha1_base64="PT7pcYKAdxF73rEWwP5ehiolakA=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMeglxwTMA9IljA725sMmZ1dZmaFEIIf4FU/wZt49Vv8An/DSbIHTSxoKKq66e4KUsG1cd0vp7CxubW9U9wt7e0fHB6Vj0/aOskUwxZLRKK6AdUouMSW4UZgN1VI40BgJxjfz/3OIyrNE/lgJin6MR1KHnFGjZWa9UG54lbdBcg68XJSgRyNQfm7HyYsi1EaJqjWPc9NjT+lynAmcFbqZxpTysZ0iD1LJY1R+9PFoTNyYZWQRImyJQ1ZqL8npjTWehIHtjOmZqRXvbn4r6ftKSMMV9ab6NafcplmBiVbbo8yQUxC5lGQkCtkRkwsoUxx+wBhI6ooMzawkk3GW81hnbSvqp5b9ZrXldpdnlERzuAcLsGDG6hBHRrQAgYIz/ACr86T8+a8Ox/L1oKTz5zCHzifP4IUlaU=</latexit>
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<latexit sha1_base64="J3F/2xQxK5gCazgmdkGVvxDdQ+0=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegFw8eEjAPSJYwO9ubDJmdXWZmhRCCH+BVP8GbePVb/AJ/w0myB00saCiquunuClLBtXHdL6ewtr6xuVXcLu3s7u0flA+PWjrJFMMmS0SiOgHVKLjEpuFGYCdVSONAYDsY3c789iMqzRP5YMYp+jEdSB5xRo2VGvf9csWtunOQVeLlpAI56v3ydy9MWBajNExQrbuemxp/QpXhTOC01Ms0ppSN6AC7lkoao/Yn80On5MwqIYkSZUsaMld/T0xorPU4DmxnTM1QL3sz8V9P21OGGC6tN9G1P+EyzQxKttgeZYKYhMyiICFXyIwYW0KZ4vYBwoZUUWZsYCWbjLecwyppXVQ9t+o1Liu1mzyjIpzAKZyDB1dQgzuoQxMYIDzDC7w6T86b8+58LFoLTj5zDH/gfP4AiHiVqQ==</latexit><latexit sha1_base64="J3F/2xQxK5gCazgmdkGVvxDdQ+0=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegFw8eEjAPSJYwO9ubDJmdXWZmhRCCH+BVP8GbePVb/AJ/w0myB00saCiquunuClLBtXHdL6ewtr6xuVXcLu3s7u0flA+PWjrJFMMmS0SiOgHVKLjEpuFGYCdVSONAYDsY3c789iMqzRP5YMYp+jEdSB5xRo2VGvf9csWtunOQVeLlpAI56v3ydy9MWBajNExQrbuemxp/QpXhTOC01Ms0ppSN6AC7lkoao/Yn80On5MwqIYkSZUsaMld/T0xorPU4DmxnTM1QL3sz8V9P21OGGC6tN9G1P+EyzQxKttgeZYKYhMyiICFXyIwYW0KZ4vYBwoZUUWZsYCWbjLecwyppXVQ9t+o1Liu1mzyjIpzAKZyDB1dQgzuoQxMYIDzDC7w6T86b8+58LFoLTj5zDH/gfP4AiHiVqQ==</latexit><latexit sha1_base64="J3F/2xQxK5gCazgmdkGVvxDdQ+0=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegFw8eEjAPSJYwO9ubDJmdXWZmhRCCH+BVP8GbePVb/AJ/w0myB00saCiquunuClLBtXHdL6ewtr6xuVXcLu3s7u0flA+PWjrJFMMmS0SiOgHVKLjEpuFGYCdVSONAYDsY3c789iMqzRP5YMYp+jEdSB5xRo2VGvf9csWtunOQVeLlpAI56v3ydy9MWBajNExQrbuemxp/QpXhTOC01Ms0ppSN6AC7lkoao/Yn80On5MwqIYkSZUsaMld/T0xorPU4DmxnTM1QL3sz8V9P21OGGC6tN9G1P+EyzQxKttgeZYKYhMyiICFXyIwYW0KZ4vYBwoZUUWZsYCWbjLecwyppXVQ9t+o1Liu1mzyjIpzAKZyDB1dQgzuoQxMYIDzDC7w6T86b8+58LFoLTj5zDH/gfP4AiHiVqQ==</latexit><latexit sha1_base64="J3F/2xQxK5gCazgmdkGVvxDdQ+0=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegFw8eEjAPSJYwO9ubDJmdXWZmhRCCH+BVP8GbePVb/AJ/w0myB00saCiquunuClLBtXHdL6ewtr6xuVXcLu3s7u0flA+PWjrJFMMmS0SiOgHVKLjEpuFGYCdVSONAYDsY3c789iMqzRP5YMYp+jEdSB5xRo2VGvf9csWtunOQVeLlpAI56v3ydy9MWBajNExQrbuemxp/QpXhTOC01Ms0ppSN6AC7lkoao/Yn80On5MwqIYkSZUsaMld/T0xorPU4DmxnTM1QL3sz8V9P21OGGC6tN9G1P+EyzQxKttgeZYKYhMyiICFXyIwYW0KZ4vYBwoZUUWZsYCWbjLecwyppXVQ9t+o1Liu1mzyjIpzAKZyDB1dQgzuoQxMYIDzDC7w6T86b8+58LFoLTj5zDH/gfP4AiHiVqQ==</latexit>

More complex topology done similarly

Type-II: SU(2) triplet, or singlet (excluded by repeated field) Type-I and III: SU(2) single and triplet

J = 0
<latexit sha1_base64="EpBR5EZEFkFL5VSFFFVhTiV0uZ4=">AAACAXicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoBch6EU8RXCTQLKE2dneZMjsg5lZISw5+QFe9RO8iVe/xC/wN5wke9DEgoaiqpvuLj8VXGnb/rJKK6tr6xvlzcrW9s7uXnX/oKWSTDJ0WSIS2fGpQsFjdDXXAjupRBr5Atv+6Gbqtx9RKp7ED3qcohfRQcxDzqg2kntHrojdr9bsuj0DWSZOQWpQoNmvfveChGURxpoJqlTXsVPt5VRqzgROKr1MYUrZiA6wa2hMI1RePjt2Qk6MEpAwkaZiTWbq74mcRkqNI990RlQP1aI3Ff/1lDlliMHCeh1eejmP00xjzObbw0wQnZBpHCTgEpkWY0Mok9w8QNiQSsq0Ca1iknEWc1gmrbO6Y9ed+/Na47rIqAxHcAyn4MAFNOAWmuACAw7P8AKv1pP1Zr1bH/PWklXMHMIfWJ8/L9uWfA==</latexit><latexit sha1_base64="EpBR5EZEFkFL5VSFFFVhTiV0uZ4=">AAACAXicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoBch6EU8RXCTQLKE2dneZMjsg5lZISw5+QFe9RO8iVe/xC/wN5wke9DEgoaiqpvuLj8VXGnb/rJKK6tr6xvlzcrW9s7uXnX/oKWSTDJ0WSIS2fGpQsFjdDXXAjupRBr5Atv+6Gbqtx9RKp7ED3qcohfRQcxDzqg2kntHrojdr9bsuj0DWSZOQWpQoNmvfveChGURxpoJqlTXsVPt5VRqzgROKr1MYUrZiA6wa2hMI1RePjt2Qk6MEpAwkaZiTWbq74mcRkqNI990RlQP1aI3Ff/1lDlliMHCeh1eejmP00xjzObbw0wQnZBpHCTgEpkWY0Mok9w8QNiQSsq0Ca1iknEWc1gmrbO6Y9ed+/Na47rIqAxHcAyn4MAFNOAWmuACAw7P8AKv1pP1Zr1bH/PWklXMHMIfWJ8/L9uWfA==</latexit><latexit sha1_base64="EpBR5EZEFkFL5VSFFFVhTiV0uZ4=">AAACAXicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoBch6EU8RXCTQLKE2dneZMjsg5lZISw5+QFe9RO8iVe/xC/wN5wke9DEgoaiqpvuLj8VXGnb/rJKK6tr6xvlzcrW9s7uXnX/oKWSTDJ0WSIS2fGpQsFjdDXXAjupRBr5Atv+6Gbqtx9RKp7ED3qcohfRQcxDzqg2kntHrojdr9bsuj0DWSZOQWpQoNmvfveChGURxpoJqlTXsVPt5VRqzgROKr1MYUrZiA6wa2hMI1RePjt2Qk6MEpAwkaZiTWbq74mcRkqNI990RlQP1aI3Ff/1lDlliMHCeh1eejmP00xjzObbw0wQnZBpHCTgEpkWY0Mok9w8QNiQSsq0Ca1iknEWc1gmrbO6Y9ed+/Na47rIqAxHcAyn4MAFNOAWmuACAw7P8AKv1pP1Zr1bH/PWklXMHMIfWJ8/L9uWfA==</latexit><latexit sha1_base64="EpBR5EZEFkFL5VSFFFVhTiV0uZ4=">AAACAXicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoBch6EU8RXCTQLKE2dneZMjsg5lZISw5+QFe9RO8iVe/xC/wN5wke9DEgoaiqpvuLj8VXGnb/rJKK6tr6xvlzcrW9s7uXnX/oKWSTDJ0WSIS2fGpQsFjdDXXAjupRBr5Atv+6Gbqtx9RKp7ED3qcohfRQcxDzqg2kntHrojdr9bsuj0DWSZOQWpQoNmvfveChGURxpoJqlTXsVPt5VRqzgROKr1MYUrZiA6wa2hMI1RePjt2Qk6MEpAwkaZiTWbq74mcRkqNI990RlQP1aI3Ff/1lDlliMHCeh1eejmP00xjzObbw0wQnZBpHCTgEpkWY0Mok9w8QNiQSsq0Ca1iknEWc1gmrbO6Y9ed+/Na47rIqAxHcAyn4MAFNOAWmuACAw7P8AKv1pP1Zr1bH/PWklXMHMIfWJ8/L9uWfA==</latexit> J =

1

2
<latexit sha1_base64="MekLTrScCHxifHfzZZtAHdkM21Y=">AAACDXicbZDLSsNAFIZP6q3WS6Mu3QwWwVVJiqAboehGXFWwF2hDmUwm7dDJJMxMhBLyDD6AW30Ed+LWZ/AJfA2nbRba+sPAz3/O4Zz5/IQzpR3nyyqtrW9sbpW3Kzu7e/tV++Cwo+JUEtomMY9lz8eKciZoWzPNaS+RFEc+p11/cjOrdx+pVCwWD3qaUC/CI8FCRrA20dCu3qErNAglJpmbZ418aNecujMXWjVuYWpQqDW0vwdBTNKICk04VqrvOon2Miw1I5zmlUGqaILJBI9o31iBI6q8bH54jk5NEqAwluYJjebp74kMR0pNI990RliP1XJtFv5bU+aUMQ2W1uvw0suYSFJNBVlsD1OOdIxmaFDAJCWaT43BRDLzAUTG2KDRBmDFkHGXOayaTqPuOnX3/rzWvC4YleEYTuAMXLiAJtxCC9pAIIVneIFX68l6s96tj0VrySpmjuCPrM8fyWGbLA==</latexit><latexit sha1_base64="MekLTrScCHxifHfzZZtAHdkM21Y=">AAACDXicbZDLSsNAFIZP6q3WS6Mu3QwWwVVJiqAboehGXFWwF2hDmUwm7dDJJMxMhBLyDD6AW30Ed+LWZ/AJfA2nbRba+sPAz3/O4Zz5/IQzpR3nyyqtrW9sbpW3Kzu7e/tV++Cwo+JUEtomMY9lz8eKciZoWzPNaS+RFEc+p11/cjOrdx+pVCwWD3qaUC/CI8FCRrA20dCu3qErNAglJpmbZ418aNecujMXWjVuYWpQqDW0vwdBTNKICk04VqrvOon2Miw1I5zmlUGqaILJBI9o31iBI6q8bH54jk5NEqAwluYJjebp74kMR0pNI990RliP1XJtFv5bU+aUMQ2W1uvw0suYSFJNBVlsD1OOdIxmaFDAJCWaT43BRDLzAUTG2KDRBmDFkHGXOayaTqPuOnX3/rzWvC4YleEYTuAMXLiAJtxCC9pAIIVneIFX68l6s96tj0VrySpmjuCPrM8fyWGbLA==</latexit><latexit sha1_base64="MekLTrScCHxifHfzZZtAHdkM21Y=">AAACDXicbZDLSsNAFIZP6q3WS6Mu3QwWwVVJiqAboehGXFWwF2hDmUwm7dDJJMxMhBLyDD6AW30Ed+LWZ/AJfA2nbRba+sPAz3/O4Zz5/IQzpR3nyyqtrW9sbpW3Kzu7e/tV++Cwo+JUEtomMY9lz8eKciZoWzPNaS+RFEc+p11/cjOrdx+pVCwWD3qaUC/CI8FCRrA20dCu3qErNAglJpmbZ418aNecujMXWjVuYWpQqDW0vwdBTNKICk04VqrvOon2Miw1I5zmlUGqaILJBI9o31iBI6q8bH54jk5NEqAwluYJjebp74kMR0pNI990RliP1XJtFv5bU+aUMQ2W1uvw0suYSFJNBVlsD1OOdIxmaFDAJCWaT43BRDLzAUTG2KDRBmDFkHGXOayaTqPuOnX3/rzWvC4YleEYTuAMXLiAJtxCC9pAIIVneIFX68l6s96tj0VrySpmjuCPrM8fyWGbLA==</latexit><latexit sha1_base64="MekLTrScCHxifHfzZZtAHdkM21Y=">AAACDXicbZDLSsNAFIZP6q3WS6Mu3QwWwVVJiqAboehGXFWwF2hDmUwm7dDJJMxMhBLyDD6AW30Ed+LWZ/AJfA2nbRba+sPAz3/O4Zz5/IQzpR3nyyqtrW9sbpW3Kzu7e/tV++Cwo+JUEtomMY9lz8eKciZoWzPNaS+RFEc+p11/cjOrdx+pVCwWD3qaUC/CI8FCRrA20dCu3qErNAglJpmbZ418aNecujMXWjVuYWpQqDW0vwdBTNKICk04VqrvOon2Miw1I5zmlUGqaILJBI9o31iBI6q8bH54jk5NEqAwluYJjebp74kMR0pNI990RliP1XJtFv5bU+aUMQ2W1uvw0suYSFJNBVlsD1OOdIxmaFDAJCWaT43BRDLzAUTG2KDRBmDFkHGXOayaTqPuOnX3/rzWvC4YleEYTuAMXLiAJtxCC9pAIIVneIFX68l6s96tj0VrySpmjuCPrM8fyWGbLA==</latexit>



Jiang-Hao Yu  31

Operator RG Flow

Operator space Operator space

RG running

RG running (anomalous dilatation) mix among classes of operators

no meaning for x and y axis

Young tensor basis provides a preferred basis to perform RG Running!

Refer to Ming-Lei Xiao’s talk for details



Summary

Hilbert series On-shell EFT Young tensor

Take home message 2: Unified construction of Lorentz&gauge by Young tableau

Take home message 1: From operator counting to operator writing systematically

For any generic EFT with Lorentz and any gauge symmetry

up to 4 fields in operator 
(currently)

Only counting Any operator
to any mass dimension



Thank you for listening!



Backup Slides
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Notation in the talk

eR = e†C , uR = u†
C , dR = d†C

<latexit sha1_base64="P8GDqdyGoS70pBNoXhlTrRFAf6I=">AAACNXicbZDLSsNAFIYnXmu9RV26GSyCCymJCHUjFLtxWcVeoI1hMjlph04uzEyEUvooPocP4FYfwIU70aWv4DQNWFt/GPj5zjmcOb+XcCaVZb0ZS8srq2vrhY3i5tb2zq65t9+UcSooNGjMY9H2iATOImgopji0EwEk9Di0vEFtUm89gJAsju7UMAEnJL2IBYwSpZFrVsC9xZcY3Np91ye9HohTnGYonUV+hvxf5Jolq2xlwovGzk0J5aq75lfXj2kaQqQoJ1J2bCtRzogIxSiHcbGbSkgIHZAedLSNSAjSGWUHjvGxJj4OYqFfpHBGZydGJJRyGHq6MySqL+drE/hvTeqv9MGfW6+CC2fEoiRVENHp9iDlWMV4EiH2mQCq+FAbQgXTB2DaJ4JQpYMu6mTs+RwWTfOsbFtl++a8VL3KMyqgQ3SETpCNKqiKrlEdNRBFj+gZvaBX48l4Nz6Mz2nrkpHPHKA/Mr5/AOpmqZo=</latexit><latexit sha1_base64="P8GDqdyGoS70pBNoXhlTrRFAf6I=">AAACNXicbZDLSsNAFIYnXmu9RV26GSyCCymJCHUjFLtxWcVeoI1hMjlph04uzEyEUvooPocP4FYfwIU70aWv4DQNWFt/GPj5zjmcOb+XcCaVZb0ZS8srq2vrhY3i5tb2zq65t9+UcSooNGjMY9H2iATOImgopji0EwEk9Di0vEFtUm89gJAsju7UMAEnJL2IBYwSpZFrVsC9xZcY3Np91ye9HohTnGYonUV+hvxf5Jolq2xlwovGzk0J5aq75lfXj2kaQqQoJ1J2bCtRzogIxSiHcbGbSkgIHZAedLSNSAjSGWUHjvGxJj4OYqFfpHBGZydGJJRyGHq6MySqL+drE/hvTeqv9MGfW6+CC2fEoiRVENHp9iDlWMV4EiH2mQCq+FAbQgXTB2DaJ4JQpYMu6mTs+RwWTfOsbFtl++a8VL3KMyqgQ3SETpCNKqiKrlEdNRBFj+gZvaBX48l4Nz6Mz2nrkpHPHKA/Mr5/AOpmqZo=</latexit><latexit sha1_base64="P8GDqdyGoS70pBNoXhlTrRFAf6I=">AAACNXicbZDLSsNAFIYnXmu9RV26GSyCCymJCHUjFLtxWcVeoI1hMjlph04uzEyEUvooPocP4FYfwIU70aWv4DQNWFt/GPj5zjmcOb+XcCaVZb0ZS8srq2vrhY3i5tb2zq65t9+UcSooNGjMY9H2iATOImgopji0EwEk9Di0vEFtUm89gJAsju7UMAEnJL2IBYwSpZFrVsC9xZcY3Np91ye9HohTnGYonUV+hvxf5Jolq2xlwovGzk0J5aq75lfXj2kaQqQoJ1J2bCtRzogIxSiHcbGbSkgIHZAedLSNSAjSGWUHjvGxJj4OYqFfpHBGZydGJJRyGHq6MySqL+drE/hvTeqv9MGfW6+CC2fEoiRVENHp9iDlWMV4EiH2mQCq+FAbQgXTB2DaJ4JQpYMu6mTs+RwWTfOsbFtl++a8VL3KMyqgQ3SETpCNKqiKrlEdNRBFj+gZvaBX48l4Nz6Mz2nrkpHPHKA/Mr5/AOpmqZo=</latexit><latexit sha1_base64="P8GDqdyGoS70pBNoXhlTrRFAf6I=">AAACNXicbZDLSsNAFIYnXmu9RV26GSyCCymJCHUjFLtxWcVeoI1hMjlph04uzEyEUvooPocP4FYfwIU70aWv4DQNWFt/GPj5zjmcOb+XcCaVZb0ZS8srq2vrhY3i5tb2zq65t9+UcSooNGjMY9H2iATOImgopji0EwEk9Di0vEFtUm89gJAsju7UMAEnJL2IBYwSpZFrVsC9xZcY3Np91ye9HohTnGYonUV+hvxf5Jolq2xlwovGzk0J5aq75lfXj2kaQqQoJ1J2bCtRzogIxSiHcbGbSkgIHZAedLSNSAjSGWUHjvGxJj4OYqFfpHBGZydGJJRyGHq6MySqL+drE/hvTeqv9MGfW6+CC2fEoiRVENHp9iDlWMV4EiH2mQCq+FAbQgXTB2DaJ4JQpYMu6mTs+RwWTfOsbFtl++a8VL3KMyqgQ3SETpCNKqiKrlEdNRBFj+gZvaBX48l4Nz6Mz2nrkpHPHKA/Mr5/AOpmqZo=</latexit>

Hermitian conjugate
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Fierz and Schouten Identities

Schouten identity

Fierz identity
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Different Filling for Young Diagram

SSYT for class 1

SSYT for unique class 
and helicity

Further selection

One-to-one correspondence 
No need selection

SSYT for class 1I

SSYT for helicity = 3/2

SSYT for helicity = 2

….
Operator Lorentz structure
(cannot deal repeated field)

Operator Lorentz structure
(can deal repeated field)

[ Henning, Melia, 2019]

[ Li, Ren, Xiao, Yu, Zheng, 2020]
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Young Tensor with Repeated Field
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Gauge Structure Details


