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Building Blocks: the S-Matrix for Three Massless Particles

Momentum conservation and Poincaré-invariance uniquely fix the kinematical
dependence of the amplitude for three massless particles (to all loop orders!).
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Grassmannian Representations of Three-Point Amplitudes

In order to linearize momentum conservation at each three-particle vertex
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Grassmannian Representations of Three-Point Amplitudes

In order to linearize momentum conservation at each three-particle vertex,
(and to specify which of the solutions to three-particle kinematics to use)
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In order to linearize momentum conservation at each three-particle vertex,
(and to specify which of the solutions to three-particle kinematics to use)
we introduce auxiliary B€ G(2,3) and W € G(1, 3) for each vertex:
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Constructing the Correspondence: Amalgamations & Bridges

Direct/Outer Products
(fi,.2) = fix fa
(C], Cz) — C1®C C G(ky+ka, n1+n2)
(Ql, Qz) — O A Q) (dl,dz)'—ﬂil-i-dz

Amplitudes 2022 PhD S School Prague, Czech Republic Part II: Stratifying On-Shell Cluster Varieties




The Amalgamation of On-Shell Diagrams = Grassmannian Representations of On-Shell Functions
Building-Up the Gr ian Correspondence: On-Shell Varieties Iterative Construction of Grassmannian ‘On-Shell’ Varieties
The Classification of On-Shell (Cluster) Varieties Characteristics of Grassmannian Representations

Constructing the Correspondence: Amalgamations & Bridges

Direct/Outer Products

(fi,o) = fix fo
(C],Cz) — Cl@CZCG(kl—i-kz,nl—i-nz)
(Q1,) = U AQy (d,dr)—di+d;

2

Amplitudes 2022 PhD S School Prague, Czech Republic Part II: Stratifying On-Shell Cluster Varieties




The Amalgamation of On-Shell Diagrams = Grassmannian Representations of On-Shell Functions
Building-Up the Gr ian Correspondence: On-Shell Varieties Iterative Construction of Grassmannian ‘On-Shell’ Varieties
The Classification of On-Shell (Cluster) Varieties Characteristics of Grassmannian Representations

Constructing the Correspondence: Amalgamations & Bridges

A

Direct/Outer Products

(fi,o) = fix fo
(C],Cz) — Cl@CZCG(kl—i-kz,nl—i-nz)
(Q1,) = U AQy (d,dr)—di+d;

2 3

iplitudes 2022 PhD S School Prague, Czech Republic

Part II: Stratifying On-Shell Cluster Varieties



The Amalgamation of On-Shell Diagrams = Grassmannian Representations of On-Shell Functions
Building-Up the Gr ian Correspondence: On-Shell Varieties Iterative Construction of Grassmannian ‘On-Shell’ Varieties
The Classification of On-Shell (Cluster) Varieties Characteristics of Grassmannian Representations

Constructing the Correspondence: Amalgamations & Bridges

A

Direct/Outer Products

(fi,o) = fix fo
(C],Cz) — Cl@CZCG(kl—i-kz,nl—i-nz)
(Q1,) = U AQy (d,dr)—di+d;

2 3

1 2 1
(1 wy WI)

iplitudes 2022 PhD S School Prague, Czech Republic

Part II: Stratifying On-Shell Cluster Varieties



The Amalgamation of On-Shell Diagrams = Grassmannian Representations of On-Shell Functions
Building-Up the Gr ian Correspondence: On-Shell Varieties Iterative Construction of Grassmannian ‘On-Shell’ Varieties
The Classification of On-Shell (Cluster) Varieties Characteristics of Grassmannian Representations

Constructing the Correspondence: Amalgamations & Bridges

A

Direct/Outer Products

(fi,o) = fix fo
(C],Cz) — Cl@CZCG(kl—i-kz,nl—i-nz)
(Q1,) = U AQy (d,dr)—di+d;

2 3

1 2 1 I' 3
(1 wy WI)

N

f—
. J
S S
FNTSTN
N~

iplitudes 2022 PhD S School Prague, Czech Republic

Part II: Stratifying On-Shell Cluster Varieties



The Amalgamation of On-Shell Diagrams = Grassmannian Representations of On-Shell Functions
Building-Up the Gr ian Correspondence: On-Shell Varieties Iterative Construction of Grassmannian ‘On-Shell’ Varieties
The Classification of On-Shell (Cluster) Varieties Characteristics of Grassmannian Representations

Constructing the Correspondence: Amalgamations & Bridges

A

Direct/Outer Products

(fi,o) = fix fo
(C],Cz) — Cl@CZCG(kl—i-kz,nl—i-nz)
(Q1,) = U AQy (d,dr)—di+d;

2 3

1 2 1 I' 3
(1 wy WI)

N

f—
. J
S S
FNTSTN
N~

iplitudes 2022 PhD S School Prague, Czech Republic

Part II: Stratifying On-Shell Cluster Varieties



The Amalgamation of On-Shell Diagrams = Grassmannian Representations of On-Shell Functions
Building-Up the Gr ian Correspondence: On-Shell Varieties Iterative Construction of Grassmannian ‘On-Shell’ Varieties
The Classification of On-Shell (Cluster) Varieties Characteristics of Grassmannian Representations

Constructing the Correspondence: Amalgamations & Bridges

Direct/Outer Products

(fi,o) = fix fo
(C],Cz) — Cl@CZCG(kl—i-kz,nl—i-nz)
(Q1,) = U AQy (d,dr)—di+d;

2 3

1 2 1 ri3 4

(1 wy wi) 10 b}
1 b?

Amplitudes 2022 PhD S School Prague, Czech Republic Part II: Stratifying On-Shell Cluster Varieties




The Amalgamation of On-Shell Diagrams = Grassmannian Representations of On-Shell Functions
Building-Up the Gr ian Correspondence: On-Shell Varieties Iterative Construction of Grassmannian ‘On-Shell’ Varieties
The Classification of On-Shell (Cluster) Varieties Characteristics of Grassmannian Representations

Constructing the Correspondence: Amalgamations & Bridges

A

Direct/Outer Products

(fi,o) = fix fo
(C],Cz) — Cl@CZCG(kl—i-kz,nl—i-nz)
(Q1,) = U AQy (d,dr)—di+d;

2 3

1 2 1 '3 4
(1 wa wi) 10 b}
1 b2

iplitudes 2022 PhD S School Prague, Czech Republic

Part II: Stratifying On-Shell Cluster Varieties



The Amalgamation of On-Shell Diagrams = Grassmannian Representations of On-Shell Functions
Building-Up the Gr ian Correspondence: On-Shell Varieties Iterative Construction of Grassmannian ‘On-Shell’ Varieties
The Classification of On-Shell (Cluster) Varieties Characteristics of Grassmannian Representations

Constructing the Correspondence: Amalgamations & Bridges

A

Direct/Outer Products

(fi,o) = fix fo
(C],Cz) — Cl@CZCG(kl—i-kz,nl—i-nz)
(Q1,) = U AQy (d,dr)—di+d;

2 3

12 1 I3 4
(1 wa wi) 10 b
1 b2

iplitudes 2022 PhD S School Prague, Czech Republic

Part II: Stratifying On-Shell Cluster Varieties



The Amalgamation of On-Shell Diagrams = Grassmannian Representations of On-Shell Functions
Building-Up the Gr ian Correspondence: On-Shell Varieties Iterative Construction of Grassmannian ‘On-Shell’ Varieties
The Classification of On-Shell (Cluster) Varieties Characteristics of Grassmannian Representations

Constructing the Correspondence: Amalgamations & Bridges

Direct/Outer Products

(fi,o) = fix fo
(C],Cz) — Cl@CZCG(kl—i-kz,nl—i-nz)
(Q1,) = U AQy (d,dr)—di+d;

2 3

Amplitudes 2022 PhD S School Prague, Czech Republic Part II: Stratifying On-Shell Cluster Varieties




The Amalgamation of On-Shell Diagrams = Grassmannian Representations of On-Shell Functions
Building-Up the Gr ian Correspondence: On-Shell Varieties Iterative Construction of Grassmannian ‘On-Shell’ Varieties
The Classification of On-Shell (Cluster) Varieties Characteristics of Grassmannian Representations

Constructing the Correspondence: Amalgamations & Bridges

A

Direct/Outer Products

(fi,o) = fix fo
(C],Cz) — Cl@CZCG(kl—i-kz,nl—i-nz)
(Q1,) = U AQy (d,dr)—di+d;

2 3

1 4

1 2 1 "3 4
)

iplitudes 2022 PhD S School Prague, Czech Republic

Part II: Stratifying On-Shell Cluster Varieties



The Amalgamation of On-Shell Diagrams = Grassmannian Representations of On-Shell Functions
Building-Up the Gr ian Correspondence: On-Shell Varieties Iterative Construction of Grassmannian ‘On-Shell’ Varieties
The Classification of On-Shell (Cluster) Varieties Characteristics of Grassmannian Representations

Constructing the Correspondence: Amalgamations & Bridges

A

Direct/Outer Products

(fi,o) = fix fo
(C],Cz) — Cl@CZCG(kl—i-kz,nl—i-nz)
(Q1,) = U AQy (d,dr)—di+d;

2 3

1 2 1 '3 4
1W2WI
( ) 1 0 b}
1 b3

iplitudes 2022 PhD S School Prague, Czech Republic

Part II: Stratifying On-Shell Cluster Varieties



The Amalgamation of On-Shell Diagrams = Grassmannian Representations of On-Shell Functions
Building-Up the Gr ian Correspondence: On-Shell Varieties Iterative Construction of Grassmannian ‘On-Shell’ Varieties
The Classification of On-Shell (Cluster) Varieties Characteristics of Grassmannian Representations

Constructing the Correspondence: Amalgamations & Bridges

A

Direct/Outer Products

(fi,o) = fix fo
(C],Cz) — Cl@CZCG(kl—i-kz,nl—i-nz)
(Q1,) = U AQy (d,dr)—di+d;

2 3

1 4

1 2 1 '3 4
1W2 wi
( ) 10 b
1 b?

iplitudes 2022 PhD S School Prague, Czech Republic

Part II: Stratifying On-Shell Cluster Varieties



The Amalgamation of On-Shell Diagrams = Grassmannian Representations of On-Shell Functions
Building-Up the Gr ian Correspondence: On-Shell Varieties Iterative Construction of Grassmannian ‘On-Shell’ Varieties
The Classification of On-Shell (Cluster) Varieties Characteristics of Grassmannian Representations

Constructing the Correspondence: Amalgamations & Bridges

A

Direct/Outer Products

(fi,o) = fix fo
(C],Cz) — Cl@CZCG(kl—i-kz,nl—i-nz)
(Q1,) = U AQy (d,dr)—di+d;

2 3

| 4

1 2 1 '3 4
1
(I w2 w) 10 b
1 b}

iplitudes 2022 PhD S School Prague, Czech Republic

Part II: Stratifying On-Shell Cluster Varieties



The Amalgamation of On-Shell Diagrams = Grassmannian Representations of On-Shell Functions
Building-Up the Gr ian Correspondence: On-Shell Varieties Iterative Construction of Grassmannian ‘On-Shell’ Varieties
The Classification of On-Shell (Cluster) Varieties Characteristics of Grassmannian Representations

Constructing the Correspondence: Amalgamations & Bridges

A

Direct/Outer Products

(fi,o) = fix fo
(C],Cz) — Cl@CZCG(kl—i-kz,nl—i-nz)
(Q1,) = U AQy (d,dr)—di+d;

2 3

10 b}
1 b3

iplitudes 2022 PhD S School Prague, Czech Republic

Part II: Stratifying On-Shell Cluster Varieties



The Amalgamation of On-Shell Diagrams = Grassmannian Representations of On-Shell Functions
Building-Up the Gr ian Correspondence: On-Shell Varieties Iterative Construction of Grassmannian ‘On-Shell’ Varieties
The Classification of On-Shell (Cluster) Varieties Characteristics of Grassmannian Representations

Constructing the Correspondence: Amalgamations & Bridges

A

Direct/Outer Products

(fi,o) = fix fo
(C],Cz) — Cl@CZCG(kl—i-kz,nl—i-nz)
(Q1,) = U AQy (d,dr)—di+d;

2 3

1 4
12 1 '3 4

1 wo w
(Cww)
1 b2

iplitudes 2022 PhD S School Prague, Czech Republic

Part II: Stratifying On-Shell Cluster Varieties



The Amalgamation of On-Shell Diagrams = Grassmannian Representations of On-Shell Functions
Building-Up the Gr ian Correspondence: On-Shell Varieties Iterative Construction of Grassmannian ‘On-Shell’ Varieties
The Classification of On-Shell (Cluster) Varieties Characteristics of Grassmannian Representations

Constructing the Correspondence: Amalgamations & Bridges

A

Direct/Outer Products

(fi,o) = fix fo
(C],Cz) — Cl@CZCG(kl—i-kz,nl—i-nz)
(Q1,) = U AQy (d,dr)—di+d;

2 3

1 4
1 2 1 I'3 4

1 wo w
) 7
1 b2

iplitudes 2022 PhD S School Prague, Czech Republic

Part II: Stratifying On-Shell Cluster Varieties



The Amalgamation of On-Shell Diagrams = Grassmannian Representations of On-Shell Functions
Building-Up the Gr ian Correspondence: On-Shell Varieties Iterative Construction of Grassmannian ‘On-Shell’ Varieties
The Classification of On-Shell (Cluster) Varieties Characteristics of Grassmannian Representations

Constructing the Correspondence: Amalgamations & Bridges

A

Direct/Outer Products

(fi,o) = fix fo
(C],C2 — Cl@CZCG(kl—i-kz,nl—i-nz)
(Q1, ) = U AQ (di,dr)—di+d>

)
)
2 3

1 4
1 2 1 I3 4

(1 wy WI)
1 0 b}
1 b3

iplitudes 2022 PhD S School Prague, Czech Republic

Part II: Stratifying On-Shell Cluster Varieties



The Amalgamation of On-Shell Diagrams = Grassmannian Representations of On-Shell Functions
Building-Up the Gr ian Correspondence: On-Shell Varieties Iterative Construction of Grassmannian ‘On-Shell’ Varieties
The Classification of On-Shell (Cluster) Varieties Characteristics of Grassmannian Representations

Constructing the Correspondence: Amalgamations & Bridges

Direct/Outer Products

(fi,o) = fix fo
(C],Cz) — Cl@CZCG(kl—i-kz,nl—i-nz)
(Q1,) = U AQy (d,dr)—di+d;

2 3

1 4
1 2 1 I'3 4

(1 wy WI)
10 b}
1 b3

Amplitudes 2022 PhD S School Prague, Czech Republic Part II: Stratifying On-Shell Cluster Varieties




The Amalgamation of On-Shell Diagrams = Grassmannian Representations of On-Shell Functions
Building-Up the Gr ian Correspondence: On-Shell Varieties Iterative Construction of Grassmannian ‘On-Shell’ Varieties
The Classification of On-Shell (Cluster) Varieties Characteristics of Grassmannian Representations

Constructing the Correspondence: Amalgamations & Bridges

Direct/Outer Products

(fi,o) = fix fo
(C],Cz) — Cl@CZCG(kl—i-kz,nl—i-nz)
(Q1,) = U AQy (d,dr)—di+d;
2 3

1 r

10 b}
1 b2

Amplitudes 2022 PhD S School Prague, Czech Republic Part II: Stratifying On-Shell Cluster Varieties




The Amalgamation of On-Shell Diagrams = Grassmannian Representations of On-Shell Functions
Building-Up the Gr ian Correspondence: On-Shell Varieties Iterative Construction of Grassmannian ‘On-Shell’ Varieties
The Classification of On-Shell (Cluster) Varieties Characteristics of Grassmannian Representations

Constructing the Correspondence: Amalgamations & Bridges

Direct/Outer Products

(fi,o) = fix fo
(C],Cz) — Cl@CZCG(kl—i-kz,nl—i-nz)
(Q1,) = U AQy (d,dr)—di+d;
2 3

1 r

10 b}
1 b2

Amplitudes 2022 PhD S School Prague, Czech Republic Part II: Stratifying On-Shell Cluster Varieties




The Amalgamation of On-Shell Diagrams = Grassmannian Representations of On-Shell Functions
Building-Up the Gr ian Correspondence: On-Shell Varieties Iterative Construction of Grassmannian ‘On-Shell’ Varieties
The Classification of On-Shell (Cluster) Varieties Characteristics of Grassmannian Representations

Constructing the Correspondence: Amalgamations & Bridges

A

Direct/Outer Products

(fi,o) = fix fo
(C],Cz) — Cl@CZCG(kl—i-kz,nl—i-nz)
(Q1,) = U AQy (d,dr)—di+d;
2 3

1 r

1 4
1 2 1 I'3 4

1 wy Wi
C= 1 0 b}
1 b2

iplitudes 2022 PhD S School Prague, Czech Republic

Part II: Stratifying On-Shell Cluster Varieties



The Amalgamation of On-Shell Diagrams = Grassmannian Representations of On-Shell Functions
Building-Up the Gr ian Correspondence: On-Shell Varieties Iterative Construction of Grassmannian ‘On-Shell’ Varieties
The Classification of On-Shell (Cluster) Varieties Characteristics of Grassmannian Representations

Constructing the Correspondence: Amalgamations & Bridges

A

Direct/Outer Products

(fi,o) = fix fo
(C],Cz) — Cl@CZCG(kl—i-kz,nl—i-nz)
(Q1,) = U AQy (d,dr)—di+d;
2 3

1 r

1 4
1 2 1 I'3 4

1 wy Wi
C= 1 0 b}
1 b2

iplitudes 2022 PhD S School Prague, Czech Republic

Part II: Stratifying On-Shell Cluster Varieties



The Amalgamation of On-Shell Diagrams = Grassmannian Representations of On-Shell Functions
Building-Up the Gr ian Correspondence: On-Shell Varieties Iterative Construction of Grassmannian ‘On-Shell’ Varieties
The Classification of On-Shell (Cluster) Varieties Characteristics of Grassmannian Representations

Constructing the Correspondence: Amalgamations & Bridges

A

Direct/Outer Products

(fi,o) = fix fo
(C],Cz) — Cl@CZCG(kl—i-kz,nl—i-nz)
(Q1,) = U AQy (d,dr)—di+d;
2 3

1 r

1 4
1 2 1 I'3 4

1 wy Wi
C= 1 0 b}
1 b2

iplitudes 2022 PhD S School Prague, Czech Republic

Part II: Stratifying On-Shell Cluster Varieties



The Amalgamation of On-Shell Diagrams = Grassmannian Representations of On-Shell Functions
Building-Up the Gr ian Correspondence: On-Shell Varieties Iterative Construction of Grassmannian ‘On-Shell’ Varieties
The Classification of On-Shell (Cluster) Varieties Characteristics of Grassmannian Representations

Constructing the Correspondence: Amalgamations & Bridges

Direct/Outer Products
(fi.fo) = fix fo f=r ci = ¢iN (catca
(C] , Cz) — C1Cr, C G(kl +ky, 1y +n2) C— C/(CA-i-CB) C G(k—l, n—2)
(Q, )= U AL (d,dr)—d+dy Q — Q/vol(GL(1)) d—d—1

Amalgamation: Gluing Legs (A, B)

)J_

1 2 I TI'3 4

C= 1 0 b}
1 b2

Amplitudes 2022 PhD S School Prague, Czech Republic Part II: Stratifying On-Shell Cluster Varieties




The Amalgamation of On-Shell Diagrams = Grassmannian Representations of On-Shell Functions
Building-Up the Gr ian Correspondence: On-Shell Varieties Iterative Construction of Grassmannian ‘On-Shell’ Varieties
The Classification of On-Shell (Cluster) Varieties Characteristics of Grassmannian Representations

Constructing the Correspondence: Amalgamations & Bridges

Direct/Outer Products

(fi.f2) = fix fa f=f ci + ¢; N (catcp
(C],Cz) — C]@CzCG(k] +k2,n1+n2) C— C/(CA—i-CB)CG(k—l,n—Z)
(Q, )= U AL (d,dr)—d+dy Q— Q/VOI(GL(I)) d—d—1

2 3

Amalgamation: Gluing Legs (A, B)

)J_

1 4
1 2 1 I'3 4

1 wy Wi
C= 1 0 bl
1 b2

Amplitudes 2022 PhD S School Prague, Czech Republic Part II: Stratifying On-Shell Cluster Varieties




The Amalgamation of On-Shell Diagrams = Grassmannian Representations of On-Shell Functions
Building-Up the Gr ian Correspondence: On-Shell Varieties Iterative Construction of Grassmannian ‘On-Shell’ Varieties
The Classification of On-Shell (Cluster) Varieties Characteristics of Grassmannian Representations

Constructing the Correspondence: Amalgamations & Bridges

Direct/Outer Products

(fi.fo) = fix fo

Amalgamation: Gluing Legs (A, B)
f '—)f/ ci—ciN (CA—FCB)J'
(C] , Cz) — C1Cr, C G(kl +ky, 1y +n2) C— C/(CA-i-CB) C G(k—l, n—2)
(Q, )= U AL (d,dr)—d+dy Q— Q/vol(GL(1)) d—d—1

2 3

[
~

1 2 3 4
1 B2

Amplitudes 2022 PhD S School Prague, Czech Republic Part II: Stratifying On-Shell Cluster Varieties




The Amalgamation of On-Shell Diagrams = Grassmannian Representations of On-Shell Functions
Building-Up the Gr ian Correspondence: On-Shell Varieties Iterative Construction of Grassmannian ‘On-Shell’ Varieties
The Classification of On-Shell (Cluster) Varieties Characteristics of Grassmannian Representations

Constructing the Correspondence: Amalgamations & Bridges

Direct/Outer Products

(fi.fo) = fix fo

Amalgamation: Gluing Legs (A, B)
f '—)f/ ci—ciN (CA—FCB)J'
(C] , Cz) — C1Cr, C G(kl +ky, 1y +n2) C— C/(CA-i-CB) C G(k—l, n—2)
(Q, )= U AL (d,dr)—d+dy Q— Q/vol(GL(1)) d—d—1

2 3

[
~

1 2 3 4
1 B2

Amplitudes 2022 PhD S School Prague, Czech Republic Part II: Stratifying On-Shell Cluster Varieties




The Amalgamation of On-Shell Diagrams = Grassmannian Representations of On-Shell Functions
Building-Up the Gr ian Correspondence: On-Shell Varieties Iterative Construction of Grassmannian ‘On-Shell’ Varieties
The Classification of On-Shell (Cluster) Varieties Characteristics of Grassmannian Representations

Constructing the Correspondence: Amalgamations & Bridges

Direct/Outer Products

(fi.f2) = fix fa f=f ci + ¢; N (catcp
(C],Cz) — C]@CzCG(k] +k2,n1+n2) C— C/(CA—i-CB)CG(k—l,n—Z)
(Q, )= U AL (d,dr)—d+dy Q— Q/VOI(GL(I)) d—d—1

2 3

Amalgamation: Gluing Legs (A, B)

)J_

1 2 3 4
1 B2

fFE Qc 5k><2(c‘3\4)52><(n—k) ()\Cl)

Amplitudes 2022 PhD S School Prague, Czech Republic Part II: Stratifying On-Shell Cluster Varieties




The Amalgamation of On-Shell Diagrams = Grassmannian Representations of On-Shell Functions
Building-Up the Gr ian Correspondence: On-Shell Varieties Iterative Construction of Grassmannian ‘On-Shell’ Varieties
The Classification of On-Shell (Cluster) Varieties Characteristics of Grassmannian Representations

Constructing the Correspondence: Amalgamations & Bridges

Direct/Outer Products

(fi.f2) = fix fa f=f ci + ¢; N (catcp
(C],Cz) — C]@CzCG(k] +k2,n1+n2) C— C/(CA—i-CB)CG(k—l,n—Z)
(Q, )= U AL (d,dr)—d+dy Q— Q/VOI(GL(I)) d—d—1

2 3

Amalgamation: Gluing Legs (A, B)

)J_

1 2 3 4
1 B2

fFE Qc 5k><2(c‘3\4)52><(n—k) ()\Cl)

Amplitudes 2022 PhD S School Prague, Czech Republic Part II: Stratifying On-Shell Cluster Varieties




The Amalgamation of On-Shell Diagrams = Grassmannian Representations of On-Shell Functions
Building-Up the Gr ian Correspondence: On-Shell Varieties Iterative Construction of Grassmannian ‘On-Shell’ Varieties
The Classification of On-Shell (Cluster) Varieties Characteristics of Grassmannian Representations

Constructing the Correspondence: Amalgamations & Bridges

Direct/Outer Products

(fi.f2) = fix fa f=f ci + ¢; N (catcp
(C],Cz) — C]@CzCG(k] +k2,n1+n2) C— C/(CA—i-CB)CG(k—l,n—Z)
(Q, )= U AL (d,dr)—d+dy Q— Q/VOI(GL(I)) d—d—1

2 3

Amalgamation: Gluing Legs (A, B)

)J_

1 2 3 4
1 B2

fFE Qc 5k><2(c‘3\4)52><(n—k) ()\Cl)

Amplitudes 2022 PhD S School Prague, Czech Republic Part II: Stratifying On-Shell Cluster Varieties




The Amalgamation of On-Shell Diagrams = Grassmannian Representations of On-Shell Functions
Building-Up the Gr ian Correspondence: On-Shell Varieties Iterative Construction of Grassmannian ‘On-Shell’ Varieties
The Classification of On-Shell (Cluster) Varieties Characteristics of Grassmannian Representations

Constructing the Correspondence: Amalgamations & Bridges

Direct/Outer Products

(fi.f2) = fix fa f=f ci + ¢; N (catcp
(C],Cz) — C]@CzCG(k] +k2,n1+n2) C— C/(CA—i-CB)CG(k—l,n—Z)
(Q, )= U AL (d,dr)—d+dy Q— Q/VOI(GL(I)) d—d—1

2 3

Amalgamation: Gluing Legs (A, B)

)J_

1 2 3 4
1 B2

fFE/QC 5kX2(C-X)52X("_k) ()\-CL)

Amplitudes 2022 PhD S School Prague, Czech Republic Part II: Stratifying On-Shell Cluster Varieties




The Amalgamation of On-Shell Diagrams = Grassmannian Representations of On-Shell Functions
Building-Up the Gr ian Correspondence: On-Shell Varieties Iterative Construction of Grassmannian ‘On-Shell’ Varieties
The Classification of On-Shell (Cluster) Varieties Characteristics of Grassmannian Representations

Constructing the Correspondence: Amalgamations & Bridges

Direct/Outer Products

(fi.f2) = fix fa f=f ci + ¢; N (catcp
(C],Cz) — C]@CzCG(k] +k2,n1+n2) C— C/(CA—i-CB)CG(k—l,n—Z)
(Q, )= U AL (d,dr)—d+dy Q— Q/VOI(GL(I)) d—d—1

2 3

Amalgamation: Gluing Legs (A, B)

)J_

1 4

1 2 3 4
1 b2

fr E/QC 5kX2(C-X)52X("_k) ()\-CL)

Amplitudes 2022 PhD S School Prague, Czech Republic Part II: Stratifying On-Shell Cluster Varieties




The Amalgamation of On-Shell Diagrams = Grassmannian Representations of On-Shell Functions
Building-Up the Gr ian Correspondence: On-Shell Varieties Iterative Construction of Grassmannian ‘On-Shell’ Varieties
The Classification of On-Shell (Cluster) Varieties Characteristics of Grassmannian Representations

Constructing the Correspondence: Amalgamations & Bridges

Direct/Outer Products

(fi.f2) = fix fa f=f ci + ¢; N (catcp
(C],Cz) — C]@CzCG(k] +k2,n1+n2) C— C/(CA—i-CB)CG(k—l,n—Z)
(Q, )= U AL (d,dr)—d+dy Q— Q/VOI(GL(I)) d—d—1

2 3

Amalgamation: Gluing Legs (A, B)

)J_

1 4

1 2 3 4
152

fo= /QC 52 (C-X) 8240 (x. ¢

Amplitudes 2022 PhD S School Prague, Czech Republic Part II: Stratifying On-Shell Cluster Varieties




The Amalgamation of On-Shell Diagrams = Grassmannian Representations of On-Shell Functions
Building-Up the Gr ian Correspondence: On-Shell Varieties Iterative Construction of Grassmannian ‘On-Shell’ Varieties
The Classification of On-Shell (Cluster) Varieties Characteristics of Grassmannian Representations

Constructing the Correspondence: Amalgamations & Bridges

Direct/Outer Products

(fi.f2) = fix fa f=f ci + ¢; N (catcp
(C],Cz) — C]@CzCG(k] +k2,n1+n2) C— C/(CA—i-CB)CG(k—l,n—Z)
(Q, )= U AL (d,dr)—d+dy Q— Q/VOI(GL(I)) d—d—1

2 3

Amalgamation: Gluing Legs (A, B)

)J_

1 4
1 2 3 4

CE(I wy b41>
1 b?
fo= /QC 52 (C.X) 808 (x.ch)

Amplitudes 2022 PhD S School Prague, Czech Republic Part II: Stratifying On-Shell Cluster Varieties




The Amalgamation of On-Shell Diagrams = Grassmannian Representations of On-Shell Functions
Building-Up the Gr ian Correspondence: On-Shell Varieties Iterative Construction of Grassmannian ‘On-Shell’ Varieties
The Classification of On-Shell (Cluster) Varieties Characteristics of Grassmannian Representations

Constructing the Correspondence: Amalgamations & Bridges

Direct/Outer Products

(fi.f2) = fix fa f=f ci + ¢; N (catcp
(C],Cz) — C]@CzCG(k] +k2,n1+n2) C— C/(CA—i-CB)CG(k—l,n—Z)
(Q, )= U AL (d,dr)—d+dy Q— Q/VOI(GL(I)) d—d—1

2 3

Amalgamation: Gluing Legs (A, B)

)J_

1 4
1 2 3 4

CE(I wy b41>
1 b3
fF E/QC (stZ(C'X)(SZX(n_k) ()\CL)

Amplitudes 2022 PhD S School Prague, Czech Republic Part II: Stratifying On-Shell Cluster Varieties




The Amalgamation of On-Shell Diagrams = Grassmannian Representations of On-Shell Functions
Building-Up the Gr ian Correspondence: On-Shell Varieties Iterative Construction of Grassmannian ‘On-Shell’ Varieties
The Classification of On-Shell (Cluster) Varieties Characteristics of Grassmannian Representations

Constructing the Correspondence: Amalgamations & Bridges

Direct/Outer Products

(fi.f2) = fix fa f=f ci + ¢; N (catcp
(C],Cz) — C]@CzCG(k] +k2,n1+n2) C— C/(CA—i-CB)CG(k—l,n—Z)
(Q, )= U AL (d,dr)—d+dy Q— Q/VOI(GL(I)) d—d—1

2 3

Amalgamation: Gluing Legs (A, B)

)J_

1 2 3 4
1 b2

fFE/QC (SkXZ(C'X)(SZX(n_k) ()\CL)

Amplitudes 2022 PhD S School Prague, Czech Republic Part II: Stratifying On-Shell Cluster Varieties




The Amalgamation of On-Shell Diagrams = Grassmannian Representations of On-Shell Functions
Building-Up the Gr ian Correspondence: On-Shell Varieties Iterative Construction of Grassmannian ‘On-Shell’ Varieties
The Classification of On-Shell (Cluster) Varieties Characteristics of Grassmannian Representations

Constructing the Correspondence: Amalgamations & Bridges

Direct/Outer Products

(fi.f2) = fix fa f=f ci + ¢; N (catcp
(C],Cz) — C]@CzCG(k] +k2,n1+n2) C— C/(CA—i-CB)CG(k—l,n—Z)
(Q, )= U AL (d,dr)—d+dy Q— Q/VOI(GL(I)) d—d—1

2 3

Amalgamation: Gluing Legs (A, B)

)J_

1 2 3 4
1 B2
2

fr E/QC §o2(C-X)6* (=R (x.ch

Amplitudes 2022 PhD S School Prague, Czech Republic Part II: Stratifying On-Shell Cluster Varieties




The Amalgamation of On-Shell Diagrams = Grassmannian Representations of On-Shell Functions
Building-Up the Gr ian Correspondence: On-Shell Varieties Iterative Construction of Grassmannian ‘On-Shell’ Varieties
The Classification of On-Shell (Cluster) Varieties Characteristics of Grassmannian Representations

Constructing the Correspondence: Amalgamations & Bridges

Direct/Outer Products

(fi.f2) = fix fa f=f ci + ¢; N (catcp
(C],Cz) — C]@CzCG(k] +k2,n1+n2) C— C/(CA—i-CB)CG(k—l,n—Z)
(Q, )= U AL (d,dr)—d+dy Q— Q/VOI(GL(I)) d—d—1

2 3

Amalgamation: Gluing Legs (A, B)

)J_

1 4
1 2 3 4

CE(I 11%) b41)
1 b3
fr E/QC 52 (C-N) g (=R (x.ch)

Amplitudes 2022 PhD S School Prague, Czech Republic Part II: Stratifying On-Shell Cluster Varieties




The Amalgamation of On-Shell Diagrams = Grassmannian Representations of On-Shell Functions
Building-Up the Gr ian Correspondence: On-Shell Varieties Iterative Construction of Grassmannian ‘On-Shell’ Varieties
The Classification of On-Shell (Cluster) Varieties Characteristics of Grassmannian Representations

Constructing the Correspondence: Amalgamations & Bridges

Direct/Outer Products

(fi.f2) = fix fa f=f ci + ¢; N (catcp
(C],Cz) — C]@CzCG(k] +k2,n1+n2) C— C/(CA—i-CB)CG(k—l,n—Z)
(Q, )= U AL (d,dr)—d+dy Q— Q/VOI(GL(I)) d—d—1

2 3

Amalgamation: Gluing Legs (A, B)

)J_

1 4
1 2 3 4

CE<1 wy b41>
1 b?
fp E/QC 52 (C-N) g =R (x.ch)

Amplitudes 2022 PhD S School Prague, Czech Republic Part II: Stratifying On-Shell Cluster Varieties




The Amalgamation of On-Shell Diagrams = Grassmannian Representations of On-Shell Functions
Building-Up the Gr ian Correspondence: On-Shell Varieties Iterative Construction of Grassmannian ‘On-Shell’ Varieties
The Classification of On-Shell (Cluster) Varieties Characteristics of Grassmannian Representations

Constructing the Correspondence: Amalgamations & Bridges

Direct/Outer Products

(fi.f2) = fix fa f=f ci + ¢; N (catcp
(C],Cz) — C]@CzCG(k] +k2,n1+n2) C— C/(CA—i-CB)CG(k—l,n—Z)
(Q, )= U AL (d,dr)—d+dy Q— Q/VOI(GL(I)) d—d—1

2 3

Amalgamation: Gluing Legs (A, B)

)J_

1 4
1 2 3 4

CE(I wo b41)
1 b2
fFE/QC 5kX2(C_X)52><(n—k) ()\CL)

Amplitudes 2022 PhD S School Prague, Czech Republic Part II: Stratifying On-Shell Cluster Varieties




The Amalgamation of On-Shell Diagrams = Grassmannian Representations of On-Shell Functions
Building-Up the Gr Correspondence: On-Shell Varieties Iterative Construction of Grassmannian ‘On-Shell’ Varieties

The Classification of On-Shell (Cluster) Varieties Characteristics of Grassmannian Representations

Constructing the Correspondence: Amalgamations & Bridges

Amalgamation: Gluing Legs (A, B)
)J_

Direct/Outer Products

(fi.f2) = fix fa
(C],Cz) — C]@CzCG(k] +k2,n1+n2) C— C/(CA—i-CB)CG(k—l,n—Z)

U, Q) = U AQ (d,d)—di+dy | Qs Q/vol(GL(1)  d—rd—1

2 3

f '—)f/ ci— ¢ N (CA+CB

1 4
2 3 4
)

1
1 wy b
fr=[Qc 32 (X)) R (A.ch

X J
B S

C=
1

Amplitudes 2022 PhD S School Prague, Czech Republic Part II: Stratifying On-Shell Cluster Varieties




The Amalgamation of On-Shell Diagrams = Grassmannian Representations of On-Shell Functions
Building-Up the Gr ian Correspondence: On-Shell Varieties Iterative Construction of Grassmannian ‘On-Shell’ Varieties
The Classification of On-Shell (Cluster) Varieties Characteristics of Grassmannian Representations

Constructing the Correspondence: Amalgamations & Bridges

Amalgamation: Gluing Legs (A, B)

Direct/Outer Products
(fi.fo) = fix fo f=r ci = ¢iN (catca
(C] , Cz) — C1Cr, C G(kl +ky, 1y +n2) C— C/(CA-i-CB) C G(k—l, n—2)
(Q, )= U AL (d,dr)—d+dy Q — Q/vol(GL(1)) d—d—1

2 3

)J_

1 4
1 2 3 4

152

fFE/QC 5kX2(C-X)52X("_k) ()\-CL)

|

Amplitudes 2022 PhD S School Prague, Czech Republic Part II: Stratifying On-Shell Cluster Varieties




The Amalgamation of On-Shell Diagrams = Grassmannian Representations of On-Shell Functions
Building-Up the Gr ian Correspondence: On-Shell Varieties Iterative Construction of Grassmannian ‘On-Shell’ Varieties
The Classification of On-Shell (Cluster) Varieties Characteristics of Grassmannian Representations

Constructing the Correspondence: Amalgamations & Bridges

Amalgamation: Gluing Legs (A, B)

Direct/Outer Products
(fi.fo) = fix fo f=r ci = ¢iN (catca
(C] , Cz) — C1Cr, C G(kl +ky, 1y +n2) C— C/(CA-i-CB) C G(k—l, n—2)
(Q, )= U AL (d,dr)—d+dy Q — Q/vol(GL(1)) d—d—1

2 3

)J_

1 4
1 2 3 4

152

fFE/QC 5kX2(C-X)52X("_k) ()\-CL)

|

Amplitudes 2022 PhD S School Prague, Czech Republic Part II: Stratifying On-Shell Cluster Varieties




The Amalgamation of On-Shell Diagrams = Grassmannian Representations of On-Shell Functions
Building-Up the Gr ian Correspondence: On-Shell Varieties Iterative Construction of Grassmannian ‘On-Shell’ Varieties
The Classification of On-Shell (Cluster) Varieties Characteristics of Grassmannian Representations

Constructing the Correspondence: Amalgamations & Bridges

Amalgamation: Gluing Legs (A, B)

Direct/Outer Products
(fi.fo) = fix fo f=r ci = ¢iN (catca
(C] , Cz) — C1Cr, C G(kl +ky, 1y +n2) C— C/(CA-i-CB) C G(k—l, n—2)
(Q, )= U AL (d,dr)—d+dy Q — Q/vol(GL(1)) d—d—1

2 3

)J_

1 4
1 2 3 4

152

fFE/QC 5kX2(C-X)52X("_k) ()\-CL)

|

Amplitudes 2022 PhD S School Prague, Czech Republic Part II: Stratifying On-Shell Cluster Varieties




The Amalgamation of On-Shell Diagrams = Grassmannian Representations of On-Shell Functions
Building-Up the Gr ian Correspondence: On-Shell Varieties Iterative Construction of Grassmannian ‘On-Shell’ Varieties
The Classification of On-Shell (Cluster) Varieties Characteristics of Grassmannian Representations

Constructing the Correspondence: Amalgamations & Bridges

Amalgamation: Gluing Legs (A, B)

Direct/Outer Products
(fi.fo) = fix fo f=r ci — ¢iN (catcp
(C] , Cz) — C1Cr, C G(kl +ky, 1y +n2) C— C/(CA—l-CB) C G(k—l, n—2)
(Q, )= U AL (d,dr)—d+dy Q — Q/vol(GL(1)) d—d—1

)J_

2 RIN Adding a ‘Bridge’ to Legs (A, B)
f 0—>f/ CB — CRtQCp
C+— C'CG(k,n)

Q= QANda/a d—d+1

1 4
1 2 3 4

1 52

fFE/QC 5kX2(C-X)52X("_k) ()\-CL)

|

Amplitudes 2022 PhD S School Prague, Czech Republic Part II: Stratifying On-Shell Cluster Varieties




The Amalgamation of On-Shell Diagrams = Grassmannian Representations of On-Shell Functions
Building-Up the Gr ian Correspondence: On-Shell Varieties Iterative Construction of Grassmannian ‘On-Shell’ Varieties
The Classification of On-Shell (Cluster) Varieties Characteristics of Grassmannian Representations

Constructing the Correspondence: Amalgamations & Bridges

Amalgamation: Gluing Legs (A, B)

Direct/Outer Products
(fi.fo) = fix fo f=r ci — ¢iN (catcp
(C] , Cz) — C1Cr, C G(kl +ky, 1y +n2) C— C/(CA+CB) C G(k—l, n—2)
(Q, )= U AL (d,dr)—d+dy Q — Q/vol(GL(1)) d—d—1

)J_

2 RIN Adding a ‘Bridge’ to Legs (A, 5) NN

f 0—>f/ CB — CRtQCp 6 5
C s C'C Gk, n)
Q= QANda/a d—d+1

1 4
1 2 3 4

1 52

fFE/QC 5kX2(C-X)52X("_k) ()\-CL)

|

Amplitudes 2022 PhD S School Prague, Czech Republic Part II: Stratifying On-Shell Cluster Varieties




The Amalgamation of On-Shell Diagrams = Grassmannian Representations of On-Shell Functions
Building-Up the Gr ian Correspondence: On-Shell Varieties Iterative Construction of Grassmannian ‘On-Shell’ Varieties
The Classification of On-Shell (Cluster) Varieties Characteristics of Grassmannian Representations

Constructing the Correspondence: Amalgamations & Bridges

Amalgamation: Gluing Legs (A, B)
f '—)f/ ci— ¢ N (CA—FCB)J'
(C] , Cz) — C1Cr, C G(kl +ky, 1y +n2) C— C/(CA+CB) C G(k—l, n—2)
(Q, )= U AL (d,dr)—d+dy Q— Q/VOl(GL(l)) d—d—1

Direct/Outer Products

(fi.fo) = fix fo

2 RIN Adding a ‘Bridge’ to Legs (A, 5) NN

f 0—>f/ CB — CRtQCp 6 5
C s C'C Gk, n)
Q= QANda/a d—d+1

1 4
1 2 3 4
— 1 wy b
c=(0 % 1 )
fr= / Qc 092 (C-2)8 0 (-t fr=8(A)8% (A2)8*(X3)8* (M)

Amplitudes 2022 PhD S School Prague, Czech Republic Part II: Stratifying On-Shell Cluster Varieties




The Amalgamation of On-Shell Diagrams = Grassmannian Representations of On-Shell Functions
Building-Up the Gr ian Correspondence: On-Shell Varieties Iterative Construction of Grassmannian ‘On-Shell’ Varieties
The Classification of On-Shell (Cluster) Varieties Characteristics of Grassmannian Representations

Constructing the Correspondence: Amalgamations & Bridges

Amalgamation: Gluing Legs (A, B)
f '—)f/ ci— ¢ N (CA—FCB)J'
(C] , Cz) — C1Cr, C G(kl +ky, 1y +n2) C— C/(CA+CB) C G(k—l, n—2)
(Q, )= U AL (d,dr)—d+dy Q— Q/VOl(GL(l)) d—d—1

Direct/Outer Products

(fi.fo) = fix fo

2 RIN Adding a ‘Bridge’ to Legs (A, 5) NN

f 0—>f/ CB — CRtQCp 6 5
C s C'C Gk, n)
Q= QANda/a d—d+1

1 4
1 2 3 4
— 1 wy b
c=(0 % 1 )
fr= / Qc 092 (C-2)8 0 (-t fr=8(A)8% (A2)8*(X3)8* (M)

Amplitudes 2022 PhD S School Prague, Czech Republic Part II: Stratifying On-Shell Cluster Varieties




The Amalgamation of On-Shell Diagrams = Grassmannian Representations of On-Shell Functions
Building-Up the Gr ian Correspondence: On-Shell Varieties Iterative Construction of Grassmannian ‘On-Shell’ Varieties
The Classification of On-Shell (Cluster) Varieties Characteristics of Grassmannian Representations

Constructing the Correspondence: Amalgamations & Bridges

Amalgamation: Gluing Legs (A, B)
f '—)f/ ci— ¢ N (CA—FCB)J'
(C] , Cz) — C1Cr, C G(kl +ky, 1y +n2) C— C/(CA+CB) C G(k—l, n—2)
(Q, )= U AL (d,dr)—d+dy Q— Q/VOl(GL(l)) d—d—1

Direct/Outer Products

(fi.fo) = fix fo

2 BB Adding a ‘Bridge’ to Legs (A, B)

fef CB’_>CB+CA 6 A)
C s C'CGlk,n)

Q= QANda/a d—d+1

1 4
1 2 3 4 1 2 3 4
— 1 w) b — 1
c=( 1) c=(0 0\ )
fr= / Qc 62(C-N) 0P (\.ch fr =02 (0032 (M) 82 (X3)82(\a)

Amplitudes 2022 PhD S School Prague, Czech Republic Part II: Stratifying On-Shell Cluster Varieties




The Amalgamation of On-Shell Diagrams = Grassmannian Representations of On-Shell Functions
Building-Up the Gr ian Correspondence: On-Shell Varieties Iterative Construction of Grassmannian ‘On-Shell’ Varieties
The Classification of On-Shell (Cluster) Varieties Characteristics of Grassmannian Representations

Constructing the Correspondence: Amalgamations & Bridges

Amalgamation: Gluing Legs (A, B)
f '—)f/ ci— ¢ N (CA—FCB)J'
(C] , Cz) — C1Cr, C G(kl +ky, 1y +n2) C— C/(CA+CB) C G(k—l, n—2)
(Q, )= U AL (d,dr)—d+dy Q— Q/VOl(GL(l)) d—d—1

Direct/Outer Products

(fi.fo) = fix fo

2 BB Adding a ‘Bridge’ to Legs (A, B)

fef CB’_>CB+CA 6 A)
C s C'CGlk,n)

Q= QANda/a d—d+1

1 4
1 2 3 4 1 2 3 4
— 1 w) b — 1
c=( 1) c=(0 0\ )
fr= / Qc 62(C-N) 0P (\.ch fr =02 (0032 (M) 82 (X3)82(\a)

Amplitudes 2022 PhD S School Prague, Czech Republic Part II: Stratifying On-Shell Cluster Varieties




The Amalgamation of On-Shell Diagrams = Grassmannian Representations of On-Shell Functions
Building-Up the Gr ian Correspondence: On-Shell Varieties Iterative Construction of Grassmannian ‘On-Shell’ Varieties
The Classification of On-Shell (Cluster) Varieties Characteristics of Grassmannian Representations

Constructing the Correspondence: Amalgamations & Bridges

Amalgamation: Gluing Legs (A, B)
f '—)f/ ci— ¢ N (CA—FCB)J'
(C] , Cz) — C1Cr, C G(kl +ky, 1y +n2) C— C/(CA+CB) C G(k—l, n—2)
(Q, )= U AL (d,dr)—d+dy Q— Q/VOl(GL(l)) d—d—1

Direct/Outer Products

(fi.fo) = fix fo

2 BB Adding a ‘Bridge’ to Legs (A, B)

fef CB’_>CB+CA 6 A)
C s C'CGlk,n)

Q= QANda/a d—d+1

1 4
1 2 3 4 1 2 3 4
— 1 w) b — 1
c=( 1) c=(0 0\ )
fr= / Qc 62(C-N) 0P (\.ch fr =02 (0032 (M) 82 (X3)82(\a)

Amplitudes 2022 PhD S School Prague, Czech Republic Part II: Stratifying On-Shell Cluster Varieties




The Amalgamation of On-Shell Diagrams = Grassmannian Representations of On-Shell Functions
Building-Up the Gr ian Correspondence: On-Shell Varieties Iterative Construction of Grassmannian ‘On-Shell’ Varieties
The Classification of On-Shell (Cluster) Varieties Characteristics of Grassmannian Representations

Constructing the Correspondence: Amalgamations & Bridges

Amalgamation: Gluing Legs (A, B)

Direct/Outer Products
(fi.fo) = fix fo f=r ci — ¢iN (catcp
(C] , Cz) — C1Cr, C G(kl +ky, 1y +n2) C— C/(CA+CB) C G(k—l, n—2)
(Q, )= U AL (d,dr)—d+dy Q — Q/vol(GL(1)) d—d—1

)J_

2 BB Adding a ‘Bridge’ to Legs (A, B)

fef CB’_>CB+CA 6 A)
C s C'CGlk,n)

1 4 Q= QANda/a d—d+1
1 2 3 4 1 2 3 4

(1w b _ (1
c:< 2 g) c:( )
1 by 1

fFE/QC 5kX2(C-X)52X("_k) ()\-CL)

|

Amplitudes 2022 PhD S School Prague, Czech Republic Part II: Stratifying On-Shell Cluster Varieties




The Amalgamation of On-Shell Diagrams = Grassmannian Representations of On-Shell Functions
Building-Up the Gr ian Correspondence: On-Shell Varieties Iterative Construction of Grassmannian ‘On-Shell’ Varieties
The Classification of On-Shell (Cluster) Varieties Characteristics of Grassmannian Representations

Constructing the Correspondence: Amalgamations & Bridges

Amalgamation: Gluing Legs (A, B)

Direct/Outer Products
(fi.fo) = fix fo f=r ci — ¢iN (catcp
(C] , Cz) — C1Cr, C G(kl +ky, 1y +n2) C— C/(CA+CB) C G(k—l, n—2)
(Q, )= U AL (d,dr)—d+dy Q — Q/vol(GL(1)) d—d—1

)J_

2 RIN Adding a ‘Bridge’ to Legs (A, 5) NN
f’—)f/ CB — CRtQCp 6 5
C — C'CG(k,n)

1 4 Q= QANda/a d—d+1
1 2 3 4 1 2 3 4

(1w b _ (1
c:< 2 g) c:( )
1 by 1

fFE/QC 5kX2(C-X)52X("_k) ()\-CL)

|

Amplitudes 2022 PhD S School Prague, Czech Republic Part II: Stratifying On-Shell Cluster Varieties




The Amalgamation of On-Shell Diagrams = Grassmannian Representations of On-Shell Functions
Building-Up the Gr ian Correspondence: On-Shell Varieties Iterative Construction of Grassmannian ‘On-Shell’ Varieties
The Classification of On-Shell (Cluster) Varieties Characteristics of Grassmannian Representations

Constructing the Correspondence: Amalgamations & Bridges

Amalgamation: Gluing Legs (A, B)

Direct/Outer Products
(fi.fo) = fix fo f=r ci — ¢iN (catcp
(C] , Cz) — C1Cr, C G(kl +ky, 1y +n2) C— C/(CA+CB) C G(k—l, n—2)
(Q, )= U AL (d,dr)—d+dy Q — Q/vol(GL(1)) d—d—1

)J_

2 RIN Adding a ‘Bridge’ to Legs (A, 5) NN
f’—)f/ CB — CRtQCp 6 5
C — C'CG(k,n)

1 4 Q= QANda/a d—d+1
1 2 3 4 1 2 3 4

(1w b _ (1 «
c=(1 0 %) c=( )
1 by 1

fFE/QC 5kX2(C-X)52X("_k) ()\-CL)

|

Amplitudes 2022 PhD S School Prague, Czech Republic Part II: Stratifying On-Shell Cluster Varieties




The Amalgamation of On-Shell Diagrams = Grassmannian Representations of On-Shell Functions
Building-Up the Gr ian Correspondence: On-Shell Varieties Iterative Construction of Grassmannian ‘On-Shell’ Varieties
The Classification of On-Shell (Cluster) Varieties Characteristics of Grassmannian Representations

Constructing the Correspondence: Amalgamations & Bridges

Amalgamation: Gluing Legs (A, B)

Direct/Outer Products
(fi.fo) = fix fo f=r ci — ¢iN (catcp
(C] , Cz) — C1Cr, C G(kl +ky, 1y +n2) C— C/(CA+CB) C G(k—l, n—2)
(Q, )= U AL (d,dr)—d+dy Q — Q/vol(GL(1)) d—d—1

)J_

2 RIN Adding a ‘Bridge’ to Legs (A, 5) NN
f’_>f/ Cp > CptQCcy
C — C'CG(k,n)
1 4 Q= QANda/a d—d+1
1.2 3 4 123 4

(1w b _ (1 o
c=(1 0 %) c=( )
1 by 1

fFE/QC 5kX2(C'X)52X(n_k) ()\CL)

|

Amplitudes 2022 PhD S School Prague, Czech Republic Part II: Stratifying On-Shell Cluster Varieties




The Amalgamation of On-Shell Diagrams = Grassmannian Representations of On-Shell Functions
Building-Up the Gr ian Correspondence: On-Shell Varieties Iterative Construction of Grassmannian ‘On-Shell’ Varieties
The Classification of On-Shell (Cluster) Varieties Characteristics of Grassmannian Representations

Constructing the Correspondence: Amalgamations & Bridges

Amalgamation: Gluing Legs (A, B)

Direct/Outer Products
(fi.fo) = fix fo f=r ci — ¢iN (catcp
(C] , Cz) — C1Cr, C G(kl +ky, 1y +n2) C— C/(CA+CB) C G(k—l, n—2)
(Q, )= U AL (d,dr)—d+dy Q — Q/vol(GL(1)) d—d—1

)J_

2 RIN Adding a ‘Bridge’ to Legs (A, 5) NN
f 0—>f/ CB — CRtQCp

C — C'CG(k,n)

Q= QANda/a d—d+1

1 4
1 2 3 4 1 2 3 4
_(1 wy b _(1 (0%) ()41)
C= 4 C=
< 1 bﬁ) 1

fFE/QC 5kX2(C'X)52X(n_k) ()\CL)

Amplitudes 2022 PhD S School Prague, Czech Republic Part II: Stratifying On-Shell Cluster Varieties




The Amalgamation of On-Shell Diagrams = Grassmannian Representations of On-Shell Functions
Building-Up the Gr ian Correspondence: On-Shell Varieties Iterative Construction of Grassmannian ‘On-Shell’ Varieties
The Classification of On-Shell (Cluster) Varieties Characteristics of Grassmannian Representations

Constructing the Correspondence: Amalgamations & Bridges

Amalgamation: Gluing Legs (A, B)

Direct/Outer Products
(fi.fo) = fix fo f=r ci — ¢iN (catcp
(C] , Cz) — C1Cr, C G(kl +ky, 1y +n2) C— C/(CA+CB) C G(k—l, n—2)
(Q, )= U AL (d,dr)—d+dy Q — Q/vol(GL(1)) d—d—1

)J_

2 RIN Adding a ‘Bridge’ to Legs (A, 5) NN
f 0—>f/ CB — CRtQCp

C — C'CG(k,n)

Q= QANda/a d—d+1

1 4
1 2 3 4 1 23 4
CE<1 w2 b4) CE(I a; a1>
1 b3 1

fFE/QC 5kX2(C'X)52X(n_k) ()\CL)

Amplitudes 2022 PhD S School Prague, Czech Republic Part II: Stratifying On-Shell Cluster Varieties




The Amalgamation of On-Shell Diagrams = Grassmannian Representations of On-Shell Functions
Building-Up the Gr ian Correspondence: On-Shell Varieties Iterative Construction of Grassmannian ‘On-Shell’ Varieties
The Classification of On-Shell (Cluster) Varieties Characteristics of Grassmannian Representations

Constructing the Correspondence: Amalgamations & Bridges

Amalgamation: Gluing Legs (A, B)

Direct/Outer Products
(fi.fo) = fix fo f=r ci — ¢iN (catcp
(C] , Cz) — C1Cr, C G(kl +ky, 1y +n2) C— C/(CA+CB) C G(k—l, n—2)
(Q, )= U AL (d,dr)—d+dy Q — Q/vol(GL(1)) d—d—1

)J_

2 RIN Adding a ‘Bridge’ to Legs (A, 5) NN
f 0—>f/ CB — CRtQCp

C — C'CG(k,n)

Q= QANda/a d—d+1

1 4
1 2 3 4 1 2 3 4
(1w b (1 « o
c=(1 0 %) e=(Te )
1 by 1 o3

fFE/QC 5kX2(C'X)52X(n_k) ()\CL)

Amplitudes 2022 PhD S School Prague, Czech Republic Part II: Stratifying On-Shell Cluster Varieties




The Amalgamation of On-Shell Diagrams = Grassmannian Representations of On-Shell Functions
Building-Up the Gr ian Correspondence: On-Shell Varieties Iterative Construction of Grassmannian ‘On-Shell’ Varieties
The Classification of On-Shell (Cluster) Varieties Characteristics of Grassmannian Representations

Constructing the Correspondence: Amalgamations & Bridges

Amalgamation: Gluing Legs (A, B)

Direct/Outer Products
(fi.fo) = fix fo f=r ci — ¢iN (catcp
(C] , Cz) — C1Cr, C G(kl +ky, 1y +n2) C— C/(CA+CB) C G(k—l, n—2)
(Q, )= U AL (d,dr)—d+dy Q — Q/vol(GL(1)) d—d—1

)J_

2 RIN Adding a ‘Bridge’ to Legs (A, 5) NN
f 0—>f/ CB — CRtQCp

C — C'CG(k,n)

Q= QANda/a d—d+1

1 4
1 2 3 4 1 2 3 4
CE<1 wy b4) CE(I (%) ()41)
1 b} 1 a3

fFE/QC 5kX2(C'X)52X(n_k) ()\CL)

Amplitudes 2022 PhD S School Prague, Czech Republic Part II: Stratifying On-Shell Cluster Varieties




The Amalgamation of On-Shell Diagrams = Grassmannian Representations of On-Shell Functions
Building-Up the Gr ian Correspondence: On-Shell Varieties Iterative Construction of Grassmannian ‘On-Shell’ Varieties
The Classification of On-Shell (Cluster) Varieties Characteristics of Grassmannian Representations

Constructing the Correspondence: Amalgamations & Bridges

Amalgamation: Gluing Legs (A, B)

Direct/Outer Products
(fi.fo) = fix fo f=r ci — ¢iN (catcp
(C] , Cz) — C1Cr, C G(kl +ky, 1y +n2) C— C/(CA+CB) C G(k—l, n—2)
(Q, )= U AL (d,dr)—d+dy Q — Q/vol(GL(1)) d—d—1

)J_

2 RIN Adding a ‘Bridge’ to Legs (A, 5) NN
f 0—>f/ CB — CRtQCp

C — C'CG(k,n)

Q= QANda/a d—d+1

1 4
1 2 3 4 1 2 3 4
CE<1 wy b4) CE(I (%) ()41)
1 b} 1 a3

fFE/QC 5kX2(C'X)52X(n_k) ()\CL)

Amplitudes 2022 PhD S School Prague, Czech Republic Part II: Stratifying On-Shell Cluster Varieties




The Amalgamation of On-Shell Diagrams = Grassmannian Representations of On-Shell Functions
Building-Up the Gr ian Correspondence: On-Shell Varieties Iterative Construction of Grassmannian ‘On-Shell’ Varieties
The Classification of On-Shell (Cluster) Varieties Characteristics of Grassmannian Representations

Constructing the Correspondence: Amalgamations & Bridges

Amalgamation: Gluing Legs (A, B)

Direct/Outer Products
(fi.fo) = fix fo f=r ci — ¢iN (catcp
(C] , Cz) — C1Cr, C G(kl +ky, 1y +n2) C— C/(CA+CB) C G(k—l, n—2)
(Q, )= U AL (d,dr)—d+dy Q — Q/vol(GL(1)) d—d—1

)J_

2 RIN Adding a ‘Bridge’ to Legs (A, 5) NN
f 0—>f/ CB — CRtQCp

C — C'CG(k,n)

Q= QANda/a d—d+1

1 4
1 2 3 4 1 2 3 4
CE<1 wy b4) CE(I (%) ()41)
1 b} 1 a3

fFE/QC 5kX2(C'X)52X(n_k) ()\CL)

Amplitudes 2022 PhD S School Prague, Czech Republic Part II: Stratifying On-Shell Cluster Varieties




The Amalgamation of On-Shell Diagrams = Grassmannian Representations of On-Shell Functions
Building-Up the Gr ian Correspondence: On-Shell Varieties Iterative Construction of Grassmannian ‘On-Shell’ Varieties
The Classification of On-Shell (Cluster) Varieties Characteristics of Grassmannian Representations

Constructing the Correspondence: Amalgamations & Bridges

Amalgamation: Gluing Legs (A, B)

Direct/Outer Products
(fi.fo) = fix fo f=r ci — ¢iN (catcp
(C] , Cz) — C1Cr, C G(kl +ky, 1y +n2) C— C/(CA+CB) C G(k—l, n—2)
(Q, )= U AL (d,dr)—d+dy Q — Q/vol(GL(1)) d—d—1

)J_

2 RIN Adding a ‘Bridge’ to Legs (A, 5) NN
f 0—>f/ CB — CRtQCp

C — C'CG(k,n)

Q= QANda/a d—d+1

1 4
1 2 3 4 1 2 3 4
CE<1 wy b4) CE(I (%) ()41)
1 b} 1 a3

fFE/QC 5kX2(C'X)52X(n_k) ()\CL)

Amplitudes 2022 PhD S School Prague, Czech Republic Part II: Stratifying On-Shell Cluster Varieties




Grassmannian Representations of On-Shell Functions
Iterative Construction of Grassmannian ‘On-Shell” Varieties
Characteristics of Gr ian R

A more direct way to construct C(«) is via boundary measurements:

[m]

(=

Part II: Stratifying On-Shell Cluster Varieties

A



The Amalgamation of On-Shell Diagrams = Grassmannian Representations of On-Shell Functions
Building-Up the Gr ian Correspondence: On-Shell Varieties Iterative Construction of Grassmannian ‘On-Shell’ Varieties
The Classification of On-Shell (Cluster) Varieties Characteristics of Grassmannian Representations

Construction via ‘Boundary Measurements’

A

A more direct way to construct C(«) is via boundary measurements:

1
N

iplitudes 2022 PhD S School Prague, Czech Republic Part II: Stratifying On-Shell Cluster Varieties



The Amalgamation of On-Shell Diagrams = Grassmannian Representations of On-Shell Functions
Building-Up the Gr ian Correspondence: On-Shell Varieties Iterative Construction of Grassmannian ‘On-Shell’ Varieties
The Classification of On-Shell (Cluster) Varieties Characteristics of Grassmannian Representations

Construction via ‘Boundary Measurements’

A

A more direct way to construct C(«) is via boundary measurements:

1
N\

iplitudes 2022 PhD S School Prague, Czech Republic Part II: Stratifying On-Shell Cluster Varieties



The Amalgamation of On-Shell Diagrams = Grassmannian Representations of On-Shell Functions
Building-Up the Gr ian Correspondence: On-Shell Varieties Iterative Construction of Grassmannian ‘On-Shell’ Varieties
The Classification of On-Shell (Cluster) Varieties Characteristics of Grassmannian Representations

Construction via ‘Boundary Measurements’

A more direct way to construct C(«) is via boundary measurements:

iplitudes 2022 PhD S School Prague, Czech Republic Part II: Stratifying On-Shell Cluster Varieties



The Amalgamation of On-Shell Diagrams = Grassmannian Representations of On-Shell Functions
Building-Up the Gr ian Correspondence: On-Shell Varieties Iterative Construction of Grassmannian ‘On-Shell’ Varieties
The Classification of On-Shell (Cluster) Varieties Characteristics of Grassmannian Representations

Construction via ‘Boundary Measurements’

A

A more direct way to construct C(«) is via boundary measurements:

iplitudes 2022 PhD S School Prague, Czech Republic Part II: Stratifying On-Shell Cluster Varieties



The Amalgamation of On-Shell Diagrams = Grassmannian Representations of On-Shell Functions
Building-Up the Grassmannian Correspondence: On-Shell Varieties Iterative Construction of Grassmannian ‘On-Shell” Varieties
The Classification of On-Shell (Cluster) Varieties Characteristics of Grassmannian Representations

Construction via ‘Boundary Measurements’

A

A more direct way to construct C(«) is via boundary measurements:

iplitudes 2022 PhD S School Prague, Czech Republic Part II: Stratifying On-Shell Cluster Varieties



The Amalgamation of On-Shell Diagrams = Grassmannian Representations of On-Shell Functions
Building-Up the Gr ian Correspondence: On-Shell Varieties Iterative Construction of Grassmannian ‘On-Shell’ Varieties
The Classification of On-Shell (Cluster) Varieties Characteristics of Grassmannian Representations

Construction via ‘Boundary Measurements’

A more direct way to construct C(«) is via boundary measurements:

C3 C4 C5 Cq

Amplitudes 2022 PhD S School Prague, Czech Republic Part II: Stratifying On-Shell Cluster Varieties




The Amalgamation of On-Shell Diagrams = Grassmannian Representations of On-Shell Functions
Building-Up the Gr ian Correspondence: On-Shell Varieties Iterative Construction of Grassmannian ‘On-Shell’ Varieties
The Classification of On-Shell (Cluster) Varieties Characteristics of Grassmannian Representations

Construction via ‘Boundary Measurements’

A more direct way to construct C(«) is via boundary measurements:

C3 C4 C5 Cq

Amplitudes 2022 PhD S School Prague, Czech Republic Part II: Stratifying On-Shell Cluster Varieties




The Amalgamation of On-Shell Diagrams = Grassmannian Representations of On-Shell Functions
Building-Up the Gr ian Correspondence: On-Shell Varieties Iterative Construction of Grassmannian ‘On-Shell’ Varieties
The Classification of On-Shell (Cluster) Varieties Characteristics of Grassmannian Representations

Construction via ‘Boundary Measurements’

A more direct way to construct C(«) is via boundary measurements:

C3 C4 C5 Cq
(0%} 1

Amplitudes 2022 PhD S School Prague, Czech Republic Part II: Stratifying On-Shell Cluster Varieties




The Amalgamation of On-Shell Diagrams = Grassmannian Representations of On-Shell Functions
Building-Up the Gr ian Correspondence: On-Shell Varieties Iterative Construction of Grassmannian ‘On-Shell’ Varieties
The Classification of On-Shell (Cluster) Varieties Characteristics of Grassmannian Representations

Construction via ‘Boundary Measurements’

A more direct way to construct C(«) is via boundary measurements:

C3 C4 C5 Cq

g 7 (g 1

Amplitudes 2022 PhD S School Prague, Czech Republic Part II: Stratifying On-Shell Cluster Varieties




The Amalgamation of On-Shell Diagrams = Grassmannian Representations of On-Shell Functions
Building-Up the Grassmannian Correspondence: On-Shell Varieties Iterative Construction of Grassmannian ‘On-Shell” Varieties
The Classification of On-Shell (Cluster) Varieties Characteristics of Grassmannian Representations

Construction via ‘Boundary Measurements’

A

A more direct way to construct C(«) is via boundary measurements:

C3 C4 C5 Cq
Oé5(1+048) (e%) g (7 (g 1
C(a) = o 05 ] 0+ a4 7 1
Qa5 Qg a3 Oy (0% (Oé30é4+046049) 1

iplitudes 2022 PhD S School Prague, Czech Republic Part II: Stratifying On-Shell Cluster Varieties



The Amalgamation of On-Shell Diagrams = Grassmannian Representations of On-Shell Functions
Building-Up the Grassmannian Correspondence: On-Shell Varieties Iterative Construction of Grassmannian ‘On-Shell” Varieties
The Classification of On-Shell (Cluster) Varieties Characteristics of Grassmannian Representations

Construction via ‘Boundary Measurements’

A

A more direct way to construct C(«) is via boundary measurements:
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Grassmannian Representations of On-Shell Functions
Iterative Construction of Grassmannian ‘On-Shell” Varieties

Characteristics of Gr ian R
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General Characteristics of the Correspondence
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General Characteristics
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General Characteristics of the Correspondence

A

= Qc 5kX2(C-X)52X(n_k) ()\-CJ‘)

General Characteristics

@ n: the number of external legs
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General Characteristics of the Correspondence
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General Characteristics
@ n: the number of external legs

@ k: the number of ‘sources’: 2ng-+nw—n; (trivalent)
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General Characteristics of the Correspondence
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General Characteristics
@ n: the number of external legs
@ k: the number of ‘sources’: 2ng-+nw—n; (trivalent)

@ d: the number of coordinates C(&): 2ny—ny (trivalent); n+n;—ny (general)
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General Characteristics of the Correspondence
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General Characteristics
@ n: the number of external legs
@ k: the number of ‘sources’: 2ng-+nw—n; (trivalent)
@ d: the number of coordinates C(&): 2ny—ny (trivalent); n+n;—ny (general)

@ number of J-functions (beyond momentum conservation) is always: 2n—4
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General Characteristics of the Correspondence
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General Characteristics
@ n: the number of external legs
@ k: the number of ‘sources’: 2ng-+nw—n; (trivalent)
@ d: the number of coordinates C(&): 2ny—ny (trivalent); n+n;—ny (general)
@ number of J-functions (beyond momentum conservation) is always: 2n—4
(notice that when k=2 (MHV), the constraints always require that C+— C* =)
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General Characteristics of the Correspondence
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General Characteristics
@ n: the number of external legs
@ k: the number of ‘sources’: 2ng-+nw—n; (trivalent)

@ d: the number of coordinates C(&): 2ny—ny (trivalent); n+n;—ny (general)
@ number of J-functions (beyond momentum conservation) is always: 2n—4
(notice that when k=2 (MHV), the constraints always require that C+— C* =)

o recall that dim(G(k,n)) =k(n—k);
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General Characteristics
@ n: the number of external legs
@ k: the number of ‘sources’: 2ng-+nw—n; (trivalent)

@ d: the number of coordinates C(&): 2ny—ny (trivalent); n+n;—ny (general)
@ number of J-functions (beyond momentum conservation) is always: 2n—4
(notice that when k=2 (MHV), the constraints always require that C+— C* =)

o recall that dim(G(k,n)) =k(n—k);
and so if d > k(n—k), some of the coordinates must be degenerate
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General Characteristics of the Correspondence
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General Characteristics
@ n: the number of external legs
@ k: the number of ‘sources’: 2ng-+nw—n; (trivalent)

@ d: the number of coordinates C(&): 2ny—ny (trivalent); n+n;—ny (general)
@ number of J-functions (beyond momentum conservation) is always: 2n—4
(notice that when k=2 (MHV), the constraints always require that C+— C* =)

o recall that dim(G(k,n)) =k(n—k);
and so if d > k(n—k), some of the coordinates must be degenerate
Definition: a diagram is called reduced if d(I') =dim(C)
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General Characteristics of the Correspondence
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General Characteristics
@ n: the number of external legs
@ k: the number of ‘sources’: 2ng-+nw—n; (trivalent)

@ d: the number of coordinates C(&): 2ny—ny (trivalent); n+n;—ny (general)
@ number of J-functions (beyond momentum conservation) is always: 2n—4
(notice that when k=2 (MHV), the constraints always require that C+— C* =)

o recall that dim(G(k,n)) =k(n—k);
and so if d > k(n—k), some of the coordinates must be degenerate
Definition: a diagram is called reduced if d(I') =dim(C)

o the number of reduced diagrams is (trivially) finite for fixed n, k, d
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General Characteristics
@ n: the number of external legs
@ k: the number of ‘sources’: 2ng-+nw—n; (trivalent)

@ d: the number of coordinates C(&): 2ny—ny (trivalent); n+n;—ny (general)
@ number of J-functions (beyond momentum conservation) is always: 2n—4
(notice that when k=2 (MHV), the constraints always require that C+— C* =)

o recall that dim(G(k,n)) =k(n—k);
and so if d > k(n—k), some of the coordinates must be degenerate
Definition: a diagram is called reduced if d(I') =dim(C)

o the number of reduced diagrams is (trivially) finite for fixed n, k, d
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General Characteristics of the Correspondence
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General Characteristics
@ n: the number of external legs
@ k: the number of ‘sources’: 2ng-+nw—n; (trivalent)

@ d: the number of coordinates C(&): 2ny—ny (trivalent); n+n;—ny (general)
@ number of J-functions (beyond momentum conservation) is always: 2n—4
(notice that when k=2 (MHV), the constraints always require that C+— C* =)

o recall that dim(G(k,n)) =k(n—k);
and so if d > k(n—k), some of the coordinates must be degenerate
Definition: a diagram is called reduced if d(I') =dim(C)

o the number of reduced diagrams is (trivially) finite for fixed n, k, d
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Building-Up the Grassmannian Correspondence: On-Shell Varieties Definitions, Stratifications, and Conjectures
The Classification of On-Shell (Cluster) Varieties  Application: the Stratification of On-Shell Varieties in G(3,6)

Application: Classifying On-Shell Functions for k=2 (MHV)

For k=2 and 15 =0, reduced diagrams correspond to top-dimensional varieties.
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Application: Classifying On-Shell Functions for k=2 (MHV)

For k=2 and 15 =0, reduced diagrams correspond to top-dimensional varieties.
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Application: Classifying On-Shell Functions for k=2 (MHV)

For k=2 and 15 =0, reduced diagrams correspond to top-dimensional varieties.
A simple exercise shows that for any such reduced diagram:
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Application: Classifying On-Shell Functions for k=2 (MHV)

For k=2 and 15 =0, reduced diagrams correspond to top-dimensional varieties.

A simple exercise shows that for any such reduced diagram:
e np=(n-2)
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Application: Classifying On-Shell Functions for k=2 (MHV)

For k=2 and 15 =0, reduced diagrams correspond to top-dimensional varieties.

A simple exercise shows that for any such reduced diagram:
e np=(n-2)

o and each blue vertex must connect to exactly three external legs
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Application: Classifying On-Shell Functions for k=2 (MHV)

For k=2 and 15 =0, reduced diagrams correspond to top-dimensional varieties.
A simple exercise shows that for any such reduced diagram:
e np=(n-2)
o and each blue vertex must connect to exactly three external legs
—through (arbitrary-length) chains of white vertices
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Application: Classifying On-Shell Functions for k=2 (MHV)

For k=2 and 15 =0, reduced diagrams correspond to top-dimensional varieties.
A simple exercise shows that for any such reduced diagram:
e ng=(n—2)
o and each blue vertex must connect to exactly three external legs
—through (arbitrary-length) chains of white vertices
We may label such diagrams by the triples, 7, of legs attached to blue vertices:
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Application: Classifying On-Shell Functions for k=2 (MHV)

For k=2 and 15 =0, reduced diagrams correspond to top-dimensional varieties.
A simple exercise shows that for any such reduced diagram:
e np=(n-2)
o and each blue vertex must connect to exactly three external legs
—through (arbitrary-length) chains of white vertices
We may label such diagrams by the triples, 7, of legs attached to blue vertices:
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Application: Classifying On-Shell Functions for k=2 (MHV)

For k=2 and 15 =0, reduced diagrams correspond to top-dimensional varieties.
A simple exercise shows that for any such reduced diagram:
e ng=(n—2)
o and each blue vertex must connect to exactly three external legs
—through (arbitrary-length) chains of white vertices
We may label such diagrams by the triples, 7, of legs attached to blue vertices:
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Application: Classifying On-Shell Functions for k=2 (MHV)

For k=2 and 15 =0, reduced diagrams correspond to top-dimensional varieties.
A simple exercise shows that for any such reduced diagram:
e ng=(n—2)
o and each blue vertex must connect to exactly three external legs
—through (arbitrary-length) chains of white vertices
We may label such diagrams by the triples, 7, of legs attached to blue vertices:
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The Amalgamation of On-Shell Diagrams
Building-Up the Grassmannian Correspondence: On-Shell Varieties

The Classification of On-Shell (Cluster) Varieties

Warm-Up: Classifying On-Shell Functions of G(2,n)
Definitions, Stratifications, and Conjectures
Application: the Stratification of On-Shell Varieties in G(3,6)

Application: Classifying On-Shell Functions for k=2 (MHV)

For k=2 and 15 =0, reduced diagrams correspond to top-dimensional varieties.

A simple exercise shows that for any such reduced diagram:
e np=(n-2)

o and each blue vertex must connect to exactly three external legs
—through (arbitrary-length) chains of white vertices
We may label such diagrams by the triples, 7, of legs attached to blue vertices:
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Application: Classifying On-Shell Functions for k=2 (MHV)

For k=2 and 15 =0, reduced diagrams correspond to top-dimensional varieties.
A simple exercise shows that for any such reduced diagram:
e ng=(n—2)
o and each blue vertex must connect to exactly three external legs
—through (arbitrary-length) chains of white vertices
We may label such diagrams by the triples, 7, of legs attached to blue vertices:
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Application: Classifying On-Shell Functions for k=2 (MHV)

For k=2 and 15 =0, reduced diagrams correspond to top-dimensional varieties.
A simple exercise shows that for any such reduced diagram:
e np=(n-2)
o and each blue vertex must connect to exactly three external legs
—through (arbitrary-length) chains of white vertices
We may label such diagrams by the triples, 7, of legs attached to blue vertices:
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Application: Classifying On-Shell Functions for k=2 (MHV)

For k=2 and 15 =0, reduced diagrams correspond to top-dimensional varieties.
A simple exercise shows that for any such reduced diagram:
e np=(n-2)
o and each blue vertex must connect to exactly three external legs
—through (arbitrary-length) chains of white vertices
We may label such diagrams by the triples, 7, of legs attached to blue vertices:
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Application: Classifying On-Shell Functions for k=2 (MHV)

For k=2 and 15 =0, reduced diagrams correspond to top-dimensional varieties.
A simple exercise shows that for any such reduced diagram:
e np=(n-2)
o and each blue vertex must connect to exactly three external legs
—through (arbitrary-length) chains of white vertices
We may label such diagrams by the triples, 7, of legs attached to blue vertices:
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Application: Classifying On-Shell Functions for k=2 (MHV)

For k=2 and 15 =0, reduced diagrams correspond to top-dimensional varieties.
A simple exercise shows that for any such reduced diagram:
e ng=(n—2)
o and each blue vertex must connect to exactly three external legs
—through (arbitrary-length) chains of white vertices
We may label such diagrams by the triples, 7, of legs attached to blue vertices:

1 2 3
(23)(31)(12)
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Application: Classifying On-Shell Functions for k=2 (MHV)

For k=2 and 15 =0, reduced diagrams correspond to top-dimensional varieties.
A simple exercise shows that for any such reduced diagram:
e ng=(n—2)
o and each blue vertex must connect to exactly three external legs
—through (arbitrary-length) chains of white vertices
We may label such diagrams by the triples, 7, of legs attached to blue vertices:
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Warm-Up: Classifying On-Shell Functions of G(2,n)
Definitions, Stratifications, and Conjectures
Application: the Stratification of On-Shell Varieties in G(3,6)

Application: Classifying On-Shell Functions for k=2 (MHV)

For k=2 and 15 =0, reduced diagrams correspond to top-dimensional varieties.

A simple exercise shows that for any such reduced diagram:
e np=(n-2)

o and each blue vertex must connect to exactly three external legs
—through (arbitrary-length) chains of white vertices
We may label such diagrams by the triples, 7, of legs attached to blue vertices:

(46) (63) (34)
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Application: Classifying On-Shell Functions for k=2 (MHV)

For k=2 and 15 =0, reduced diagrams correspond to top-dimensional varieties.
A simple exercise shows that for any such reduced diagram:
e ng=(n—2)
o and each blue vertex must connect to exactly three external legs
—through (arbitrary-length) chains of white vertices
We may label such diagrams by the triples, 7, of legs attached to blue vertices:

(45) (51)(14)

Amplitudes 2022 PhD S School Prague, Czech Republic Part II: Stratifying On-Shell Cluster Varieties




The Amalgamation of On-Shell Diagrams ~ Warm-Up: Classifying On-Shell Functions of G(2,n)
Building-Up the Grassmannian Correspondence: On-Shell Varieties Definitions, Stratifications, and Conjectures
The Classification of On-Shell (Cluster) Varieties Application: the Stratification of On-Shell Varieties in G(3,6)

Application: Classifying On-Shell Functions for k=2 (MHV)

For k=2 and 15 =0, reduced diagrams correspond to top-dimensional varieties.
A simple exercise shows that for any such reduced diagram:
e np=(n-2)
@ and each blue vertex must connect to exactly three external legs
—through (arbitrary-length) chains of white vertices
We may label such diagrams by the triples, 7, of legs attached to blue vertices:
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Application: Classifying On-Shell Functions for k=2 (MHV)

For k=2 and 15 =0, reduced diagrams correspond to top-dimensional varieties.
A simple exercise shows that for any such reduced diagram:
e np=(n-2)
@ and each blue vertex must connect to exactly three external legs
—through (arbitrary-length) chains of white vertices
We may label such diagrams by the triples, 7, of legs attached to blue vertices:

(23)(31)(12)
(56) (62) (25)
(46)(63) 0 (34
(51)(14)
= e o e e e e
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Extended ‘Positivity’ and Parke-Taylor Completeness

A

The Parke-Taylor formula for MHV amplitudes can be interpreted geometrically
as imposing a certain kind of ‘positivity’ among the A\, variables:
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Extended ‘Positivity’ and Parke-Taylor Completeness

The Parke-Taylor formula for MHV amplitudes can be interpreted geometrically
as imposing a certain kind of ‘positivity’ among the A\, variables:
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as imposing a certain kind of ‘positivity’ among the A\, variables:
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Extended ‘Positivity’ and Parke-Taylor Completeness

The Parke-Taylor formula for MHV amplitudes can be interpreted geometrically
as imposing a certain kind of ‘positivity’ among the A\, variables:
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Geometry of Kleiss-Kuijf Relations and U(1)-Decoupling

This gives a geometric interpretation of the U(1)-decoupling and KK-relations:
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Classifying On-Shell Varieties: Definitions and Conjectures

Definitions:

o A diagram is reduced if
dim(C)=d(T)
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Definitions:
o A diagram is reduced if
dim(C)=d(T)
@ Two varieties are isomorphic if there
exists a volume-preserving
diffeomorphism between them
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Definitions: Conjectures: (all well-tested)
o A diagram is reduced if
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