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@ Generalized Parke-Taylor ‘Amplitudes’ & Grassmannian Residues
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@ Grassmannian Representations of On-Shell Functions
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@ Warm-Up: Classifying On-Shell Functions of G(2,n)
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@ Conclusions and Future Directions
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Building-Up the Grassmannian Correspondence: On-Shell Varieties Generalized Parke-Taylor ‘Amplitudes’ & Grassmannian Residues
The Classification of On-Shell (Cluster) Varieties The Positroid Stratification of the (Positive) Grassmannian

The Grassmannian Geometry of Scattering Amplitudes

Consider all the iterated factorizations of the Parke-Taylor Amplitude:
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From On-Shell Physics to the (Positive) Grassmannian (II) ~ Grassmannian Geometry of Parke-Taylor Amplitudes
Building-Up the Grassmannian Correspondence: On-Shell Varieties Generalized Parke-Taylor ‘Amplitudes’ & Grassmannian Residues
The Classification of On-Shell (Cluster) Varieties The Positroid Stratification of the (Positive) Grassmannian

The Grassmannian Geometry of Scattering Amplitudes

Consider all the iterated factorizations of the Parke-Taylor Amplitude:

52><4()\.m52><2(>\_')\v)

a3 <34> (7]

4 A
AEG(2,4) N €P!
Ao 0 A P
0 A A o

)\2 — 0123)\3
)\4 — 0441)\1

Amplitudes, Cosmology, Holography & Positive Geometries Lecce, Italy Part II: Stratifying On-Shell Cluster Varieties



From On-Shell Physics to the (Positive) Grassmannian (II) ~ Grassmannian Geometry of Parke-Taylor Amplitudes
Building-Up the Grassmannian Correspondence: On-Shell Varieties Generalized Parke-Taylor ‘Amplitudes’ & Grassmannian Residues
The Classification of On-Shell (Cluster) Varieties The Positroid Stratification of the (Positive) Grassmannian

The Grassmannian Geometry of Scattering Amplitudes

Consider all the iterated factorizations of the Parke-Taylor Amplitude:
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From On-Shell Physics to the (Positive) Grassmannian (II) ~ Grassmannian Geometry of Parke-Taylor Amplitudes
Building-Up the Grassmannian Correspondence: On-Shell Varieties Generalized Parke-Taylor ‘Amplitudes’ & Grassmannian Residues
The Classification of On-Shell (Cluster) Varieties The Positroid Stratification of the (Positive) Grassmannian

The Grassmannian Geometry of Scattering Amplitudes

Consider all the iterated factorizations of the Parke-Taylor Amplitude:
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From On-Shell Physics to the (Positive) Grassmannian (II) ~ Grassmannian Geometry of Parke-Taylor Amplitudes
Building-Up the Grassmannian Correspondence: On-Shell Varieties Generalized Parke-Taylor ‘Amplitudes’ & Grassmannian Residues
The Classification of On-Shell (Cluster) Varieties The Positroid Stratification of the (Positive) Grassmannian

The Grassmannian Geometry of Scattering Amplitudes

Consider all the iterated factorizations of the Parke-Taylor Amplitude:
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From On-Shell Physics to the (Positive) Grassmannian (II) ~ Grassmannian Geometry of Parke-Taylor Amplitudes
Building-Up the Grassmannian Correspondence: On-Shell Varieties Generalized Parke-Taylor ‘Amplitudes’ & Grassmannian Residues
The Classification of On-Shell (Cluster) Varieties The Positroid Stratification of the (Positive) Grassmannian

The Grassmannian Geometry of Scattering Amplitudes

Consider all the iterated factorizations of the Parke-Taylor Amplitude:
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From On-Shell Physics to the (Positive) Grassmannian (II) ~ Grassmannian Geometry of Parke-Taylor Amplitudes
Building-Up the Grassmannian Correspondence: On-Shell Varieties Generalized Parke-Taylor ‘Amplitudes’ & Grassmannian Residues
The Classification of On-Shell (Cluster) Varieties The Positroid Stratification of the (Positive) Grassmannian

The Grassmannian Geometry of Scattering Amplitudes

Consider all the iterated factorizations of the Parke-Taylor Amplitude:
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From On-Shell Physics to the (Positive) Grassmannian (II) ~ Grassmannian Geometry of Parke-Taylor Amplitudes
Building-Up the Grassmannian Correspondence: On-Shell Varieties Generalized Parke-Taylor ‘Amplitudes’ & Grassmannian Residues
The Classification of On-Shell (Cluster) Varieties The Positroid Stratification of the (Positive) Grassmannian

The Grassmannian Geometry of Scattering Amplitudes

Consider all the iterated factorizations of the Parke-Taylor Amplitude:
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From On-Shell Physics to the (Positive) Grassmannian (II) ~ Grassmannian Geometry of Parke-Taylor Amplitudes
Building-Up the Grassmannian Correspondence: On-Shell Varieties Generalized Parke-Taylor ‘Amplitudes’ & Grassmannian Residues
The Classification of On-Shell (Cluster) Varieties The Positroid Stratification of the (Positive) Grassmannian

The Grassmannian Geometry of Scattering Amplitudes

Consider all the iterated factorizations of the Parke-Taylor Amplitude:
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From On-Shell Physics to the (Positive) Grassmannian (II) ~ Grassmannian Geometry of Parke-Taylor Amplitudes
Building-Up the Grassmannian Correspondence: On-Shell Varieties Generalized Parke-Taylor ‘Amplitudes’ & Grassmannian Residues
The Classification of On-Shell (Cluster) Varieties The Positroid Stratification of the (Positive) Grassmannian

The Grassmannian Geometry of Scattering Amplitudes

Consider all the iterated factorizations of the Parke-Taylor Amplitude:
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From On-Shell Physics to the (Positive) Grassmannian (II) ~ Grassmannian Geometry of Parke-Taylor Amplitudes
Building-Up the Grassmannian Correspondence: On-Shell Varieties Generalized Parke-Taylor ‘Amplitudes’ & Grassmannian Residues
The Classification of On-Shell (Cluster) Varieties The Positroid Stratification of the (Positive) Grassmannian

The Grassmannian Geometry of Scattering Amplitudes

Consider all the iterated factorizations of the Parke-Taylor Amplitude:
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From On-Shell Physics to the (Positive) Grassmannian (II) ~ Grassmannian Geometry of Parke-Taylor Amplitudes
Building-Up the Grassmannian Correspondence: On-Shell Varieties Generalized Parke-Taylor ‘Amplitudes’ & Grassmannian Residues
The Classification of On-Shell (Cluster) Varieties The Positroid Stratification of the (Positive) Grassmannian

The Grassmannian Geometry of Scattering Amplitudes

Consider all the iterated factorizations of the Parke-Taylor Amplitude:
AP (1,2,3,4)
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From On-Shell Physics to the (Positive) Grassmannian (II) ~ Grassmannian Geometry of Parke-Taylor Amplitudes
Building-Up the Grassmannian Correspondence: On-Shell Varieties Generalized Parke-Taylor ‘Amplitudes’ & Grassmannian Residues
The Classification of On-Shell (Cluster) Varieties The Positroid Stratification of the (Positive) Grassmannian

The Grassmannian Geometry of Scattering Amplitudes

Consider all the iterated factorizations of the Parke-Taylor Amplitude:
AP (1,2,3,4)

52><4()\.m52><2(>\.')\v)
(1 2> [6%¥)

AEG(2,4) N\, €P!
AL AL o
M0 0 0

)\4 — 0141)\1
Ay — 0443)\3
)\3 — 0132)\2

Amplitudes, Cosmology, Holography & Positive Geometries Lecce, Italy Part II: Stratifying On-Shell Cluster Varieties



From On-Shell Physics to the (Positive) Grassmannian (II) ~ Grassmannian Geometry of Parke-Taylor Amplitudes
Building-Up the Grassmannian Correspondence: On-Shell Varieties Generalized Parke-Taylor ‘Amplitudes’ & Grassmannian Residues
The Classification of On-Shell (Cluster) Varieties The Positroid Stratification of the (Positive) Grassmannian

The Grassmannian Geometry of Scattering Amplitudes

Consider all the iterated factorizations of the Parke-Taylor Amplitude:
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From On-Shell Physics to the (Positive) Grassmannian (II) ~ Grassmannian Geometry of Parke-Taylor Amplitudes
Building-Up the Grassmannian Correspondence: On-Shell Varieties Generalized Parke-Taylor ‘Amplitudes’ & Grassmannian Residues
The Classification of On-Shell (Cluster) Varieties The Positroid Stratification of the (Positive) Grassmannian

The Grassmannian Geometry of Scattering Amplitudes

Consider all the iterated factorizations of the Parke-Taylor Amplitude:
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From On-Shell Physics to the (Positive) Grassmannian (II) ~ Grassmannian Geometry of Parke-Taylor Amplitudes
Building-Up the Grassmannian Correspondence: On-Shell Varieties Generalized Parke-Taylor ‘Amplitudes’ & Grassmannian Residues
The Classification of On-Shell (Cluster) Varieties The Positroid Stratification of the (Positive) Grassmannian

The Grassmannian Geometry of Scattering Amplitudes

Consider all the iterated factorizations of the Parke-Taylor Amplitude:
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From On-Shell Physics to the (Positive) Grassmannian (II) ~ Grassmannian Geometry of Parke-Taylor Amplitudes
Building-Up the Grassmannian Correspondence: On-Shell Varieties Generalized Parke-Taylor ‘Amplitudes’ & Grassmannian Residues
The Classification of On-Shell (Cluster) Varieties The Positroid Stratification of the (Positive) Grassmannian

The Grassmannian Geometry of Scattering Amplitudes

Consider all the iterated factorizations of the Parke-Taylor Amplitude:
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From On-Shell Physics to the (Positive) Grassmannian (II)
Building-Up the Grassmannian Correspondence: On-Shell Varieties
The Classification of On-Shell (Cluster) Varieties

Grassmannian Geometry of Parke-Taylor Amplitudes
Generalized Parke-Taylor ‘Amplitudes’ & Grassmannian Residues
The Positroid Stratification of the (Positive) Grassmannian

The Grassmannian Geometry of Scattering Amplitudes

Consider all the iterated factorizations of the Parke-Taylor Amplitude:
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From On-Shell Physics to the (Positive) Grassmannian (II) ~ Grassmannian Geometry of Parke-Taylor Amplitudes
Building-Up the Grassmannian Correspondence: On-Shell Varieties Generalized Parke-Taylor ‘Amplitudes’ & Grassmannian Residues
The Classification of On-Shell (Cluster) Varieties The Positroid Stratification of the (Positive) Grassmannian

The Grassmannian Geometry of Scattering Amplitudes

Consider all the iterated factorizations of the Parke-Taylor Amplitude:
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From On-Shell Physics to the (Positive) Grassmannian (II) ~ Grassmannian Geometry of Parke-Taylor Amplitudes
Building-Up the Grassmannian Correspondence: On-Shell Varieties Generalized Parke-Taylor ‘Amplitudes’ & Grassmannian Residues
The Classification of On-Shell (Cluster) Varieties The Positroid Stratification of the (Positive) Grassmannian

The Grassmannian Geometry of Scattering Amplitudes

Consider all the iterated factorizations of the Parke-Taylor Amplitude:
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From On-Shell Physics to the (Positive) Grassmannian (II) ~ Grassmannian Geometry of Parke-Taylor Amplitudes
Building-Up the Grassmannian Correspondence: On-Shell Varieties Generalized Parke-Taylor ‘Amplitudes’ & Grassmannian Residues
The Classification of On-Shell (Cluster) Varieties The Positroid Stratification of the (Positive) Grassmannian

The Grassmannian Geometry of Scattering Amplitudes

Consider all the iterated factorizations of the Parke-Taylor Amplitude:
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From On-Shell Physics to the (Positive) Grassmannian (II) ~ Grassmannian Geometry of Parke-Taylor Amplitudes
Building-Up the Grassmannian Correspondence: On-Shell Varieties Generalized Parke-Taylor ‘Amplitudes’ & Grassmannian Residues
The Classification of On-Shell (Cluster) Varieties The Positroid Stratification of the (Positive) Grassmannian

The Grassmannian Geometry of Scattering Amplitudes

Consider all the iterated factorizations of the Parke-Taylor Amplitude:
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From On-Shell Physics to the (Positive) Grassmannian (II) ~ Grassmannian Geometry of Parke-Taylor Amplitudes
Building-Up the Grassmannian Correspondence: On-Shell Varieties Generalized Parke-Taylor ‘Amplitudes’ & Grassmannian Residues
The Classification of On-Shell (Cluster) Varieties The Positroid Stratification of the (Positive) Grassmannian

The Grassmannian Geometry of Scattering Amplitudes

Consider all the iterated factorizations of the Parke-Taylor Amplitude:
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Geometry in Grassmannians and
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From On-Shell Physics to the (Positive) Grassmannian (II) ~ Grassmannian Geometry of Parke-Taylor Amplitudes
Building-Up the Grassmannian Correspondence: On-Shell Varieties  Generalized Parke-Taylor ‘Amplitudes’ & Grassmannian Residues
The Classification of On-Shell (Cluster) Varieties The Positroid Stratification of the (Positive) Grassmannian

Parke-Taylor ‘Amplitudes’ and Grassmannian Residues

Recall the natural desire to generalize the Parke-Taylor formula according to:

Amplitudes with 2 negative-helicity gluons
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From On-Shell Physics to the (Positive) Grassmannian (II)
Building-Up the Grassmannian Correspondence: On-Shell Varieties
The Classification of On-Shell (Cluster) Varieties

Grassmannian Geometry of Parke-Taylor Amplitudes
Generalized Parke-Taylor ‘Amplitudes’ & Grassmannian Residues
The Positroid Stratification of the (Positive) Grassmannian

Parke-Taylor ‘Amplitudes’ and Grassmannian Residues

Recall the natural desire to generalize the Parke-Taylor formula according to:
Amplitudes with 2 negative-helicity gluons
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From On-Shell Physics to the (Positive) Grassmannian (II)
Building-Up the Grassmannian Correspondence: On-Shell Varieties
The Classification of On-Shell (Cluster) Varieties

Grassmannian Geometry of Parke-Taylor Amplitudes
Generalized Parke-Taylor ‘Amplitudes’ & Grassmannian Residues
The Positroid Stratification of the (Positive) Grassmannian

Parke-Taylor ‘Amplitudes’ and Grassmannian Residues

Recall the natural desire to generalize the Parke-Taylor formula according to:
Amplitudes with 2 negative-helicity gluons
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From On-Shell Physics to the (Positive) Grassmannian (II)
Building-Up the Grassmannian Correspondence: On-Shell Varieties
The Classification of On-Shell (Cluster) Varieties

Grassmannian Geometry of Parke-Taylor Amplitudes
Generalized Parke-Taylor ‘Amplitudes’ & Grassmannian Residues
The Positroid Stratification of the (Positive) Grassmannian

Parke-Taylor ‘Amplitudes’ and Grassmannian Residues

Recall the natural desire to generalize the Parke-Taylor formula according to:
Amplitudes with 2 negative-helicity gluons
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From On-Shell Physics to the (Positive) Grassmannian (II)
Building-Up the Grassmannian Correspondence: On-Shell Varieties

The Classification of On-Shell (Cluster) Varieties

Grassmannian Geometry of Parke-Taylor Amplitudes
Generalized Parke-Taylor ‘Amplitudes’ & Grassmannian Residues
The Positroid Stratification of the (Positive) Grassmannian

Parke-Taylor ‘Amplitudes’ and Grassmannian Residues

Recall the natural desire to generalize the Parke-Taylor formula according to
Amplitudes with m negative-helicity gluons:
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From On-Shell Physics to the (Positive) Grassmannian (II)
Building-Up the Grassmannian Correspondence: On-Shell Varieties

The Classification of On-Shell (Cluster) Varieties

Grassmannian Geometry of Parke-Taylor Amplitudes
Generalized Parke-Taylor ‘Amplitudes’ & Grassmannian Residues
The Positroid Stratification of the (Positive) Grassmannian

Parke-Taylor ‘Amplitudes’ and Grassmannian Residues

Recall the natural desire to generalize the Parke-Taylor formula according to
Amplitudes with m negative-helicity gluons:
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From On-Shell Physics to the (Positive) Grassmannian (II)
Building-Up the Grassmannian Correspondence: On-Shell Varieties

The Classification of On-Shell (Cluster) Varieties

Grassmannian Geometry of Parke-Taylor Amplitudes
Generalized Parke-Taylor ‘Amplitudes’ & Grassmannian Residues
The Positroid Stratification of the (Positive) Grassmannian

Parke-Taylor ‘Amplitudes’ and Grassmannian Residues

Recall the natural desire to generalize the Parke-Taylor formula according to:
Amplitudes with m negative-helicity gluons:
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From On-Shell Physics to the (Positive) Grassmannian (II)
Building-Up the Grassmannian Correspondence: On-Shell Varieties

The Classification of On-Shell (Cluster) Varieties

Grassmannian Geometry of Parke-Taylor Amplitudes
Generalized Parke-Taylor ‘Amplitudes’ & Grassmannian Residues
The Positroid Stratification of the (Positive) Grassmannian

Parke-Taylor ‘Amplitudes’ and Grassmannian Residues

Recall the natural desire to generalize the Parke-Taylor formula according to
Amplitudes with 3 negative-helicity gluons—e.g.,
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From On-Shell Physics to the (Positive) Grassmannian (II) ~ Grassmannian Geometry of Parke-Taylor Amplitudes
Building-Up the Grassmannian Correspondence: On-Shell Varieties  Generalized Parke-Taylor ‘Amplitudes’ & Grassmannian Residues
The Classification of On-Shell (Cluster) Varieties The Positroid Stratification of the (Positive) Grassmannian

Parke-Taylor ‘Amplitudes’ and Grassmannian Residues

Recall the natural desire to generalize the Parke-Taylor formula according to:

Amplitudes with 3 negative-helicity gluons—e.g.,
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From On-Shell Physics to the (Positive) Grassmannian (II)
Building-Up the Grassmannian Correspondence: On-Shell Varieties
The Classification of On-Shell (Cluster) Varieties

Grassmannian Geometry of Parke-Taylor Amplitudes
Generalized Parke-Taylor ‘Amplitudes’ & Grassmannian Residues
The Positroid Stratification of the (Positive) Grassmannian

Parke-Taylor ‘Amplitudes’ and Grassmannian Residues

Recall the natural desire to generalize the Parke-Taylor formula according to:
Amplitudes with 3 negative-helicity gluons—e.g.,
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Parke-Taylor ‘Amplitudes’ and Grassmannian Residues

Recall the natural desire to generalize the Parke-Taylor formula according to:
Amplitudes with 3 negative-helicity gluons—e.g.,

A(3) 2 53X4(C-7~7) 53X2(C-X) 52><3()\.CJ_)
6 (123)(234)(345)(456)(561)(612)
kbl e b el A2 plang
Cc= c% c% c% ci c% c%
S dd doa o

dim(C) =3x6—-3x3=9=8+1

2-plane
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From On-Shell Physics to the (Positive) Grassmannian (II)
Building-Up the Grassmannian Correspondence: On-Shell Varieties
The Classification of On-Shell (Cluster) Varieties

Grassmannian Geometry of Parke-Taylor Amplitudes
Generalized Parke-Taylor ‘Amplitudes’ & Grassmannian Residues
The Positroid Stratification of the (Positive) Grassmannian

Parke-Taylor ‘Amplitudes’ and Grassmannian Residues

Recall the natural desire to generalize the Parke-Taylor formula according to:
Amplitudes with 3 negative-helicity gluons—e.g.,

A(3) 2 53><4(C'77)53><2(C.X)
6 T (123)(234)(345)(456)(561)(612)
)\% )\é /\§ )\i )\% )\é )‘Q-plane
Cc= )\i )\é /\g )\5 )\§ )\é
Ci 6’2 C3 C4 CS C6
dim(C) =3x6-3x3=9=8+1
2-plane
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From On-Shell Physics to the (Positive) Grassmannian (II)
Building-Up the Grassmannian Correspondence: On-Shell Varieties
The Classification of On-Shell (Cluster) Varieties

Grassmannian Geometry of Parke-Taylor Amplitudes
Generalized Parke-Taylor ‘Amplitudes’ & Grassmannian Residues
The Positroid Stratification of the (Positive) Grassmannian

Parke-Taylor ‘Amplitudes’ and Grassmannian Residues

Recall the natural desire to generalize the Parke-Taylor formula according to:
Amplitudes with 3 negative-helicity gluons—e.g.,

?{ dr S eq) PN
(123)(7)- (234) (7)- (345) (7) - (456) () - (561) (1) - (612) (7)

cEECI BRI B
C=( N M A2 a2 2 X
i G G g g q
dim(C) =3x6-3x3=9=8+1
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Parke-Taylor ‘Amplitudes’ and Grassmannian Residues

Recall the natural desire to generalize the Parke-Taylor formula according to:
Amplitudes with 3 negative-helicity gluons—e.g.,

?{ dr S eq) PN
-(234)(7)-(345)(T) - (456) (7) - (561) (7)- (612) (7)

(123) =0
(1) K
oA AL A ALy .
c=(x2 A2 a2 a2 A X
R
I >
|
6 2
3
5
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From On-Shell Physics to the (Positive) Grassmannian (II)
Building-Up the Grassmannian Correspondence: On-Shell Varieties
The Classification of On-Shell (Cluster) Varieties

Grassmannian Geometry of Parke-Taylor Amplitudes
Generalized Parke-Taylor ‘Amplitudes’ & Grassmannian Residues
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Parke-Taylor ‘Amplitudes’ and Grassmannian Residues

Recall the natural desire to generalize the Parke-Taylor formula according to:
Amplitudes with 3 negative-helicity gluons—e.g.,

?{ dr S eq) PN
(123)(7)- -(345)(T) - (456) (1) - (561) (7)- (612)(7)

(234) =0
(1) K
MO AL M AN * .2
C=[XN 8 N N XN
Ci Cs Ce
l >
1 1
6 2 6
3 2
5 v 5 )
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From On-Shell Physics to the (Positive) Grassmannian (II)
Building-Up the Grassmannian Correspondence: On-Shell Varieties
The Classification of On-Shell (Cluster) Varieties

Grassmannian Geometry of Parke-Taylor Amplitudes
Generalized Parke-Taylor ‘Amplitudes’ & Grassmannian Residues
The Positroid Stratification of the (Positive) Grassmannian

Parke-Taylor ‘Amplitudes’ and Grassmannian Residues

Recall the natural desire to generalize the Parke-Taylor formula according to:
Amplitudes with 3 negative-helicity gluons—e.g

dr S eq) PN
7{ (123)(7)-(234)(7)- +(456)(1)-(561)(7)-(612)()
(345) =0
(1) ka
AL AL AN N0)
C={A N A A N X
T & Cs 0(3)
| ' >
6 d 1
LTy 0y
5 N 3
4 >4 543
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From On-Shell Physics to the (Positive) Grassmannian (II)
Building-Up the Grassmannian Correspondence: On-Shell Varieties
The Classification of On-Shell (Cluster) Varieties

Grassmannian Geometry of Parke-Taylor Amplitudes
Generalized Parke-Taylor ‘Amplitudes’ & Grassmannian Residues
The Positroid Stratification of the (Positive) Grassmannian

Parke-Taylor ‘Amplitudes’ and Grassmannian Residues

Recall the natural desire to generalize the Parke-Taylor formula according to:
Amplitudes with 3 negative-helicity gluons—e.g

i AT D)
?{(123>(r)-<234)(7)-<345>(T)- +(561)(7)-(612)(7)
(456) =0
1 T
R Yo
C= )\i )\é /\g VD Y.
G & G

I
1 l 1 1
6
2 6 2
S RCROES
5 5 3 5
b 4 54 3
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From On-Shell Physics to the (Positive) Grassmannian (II) ~ Grassmannian Geometry of Parke-Taylor Amplitudes
Building-Up the Grassmannian Correspondence: On-Shell Varieties  Generalized Parke-Taylor ‘Amplitudes’ & Grassmannian Residues
The Classification of On-Shell (Cluster) Varieties The Positroid Stratification of the (Positive) Grassmannian

Parke-Taylor ‘Amplitudes’ and Grassmannian Residues

Recall the natural desire to generalize the Parke-Taylor formula according to:
Amplitudes with 3 negative-helicity gluons—e.g

7{ dr (53X4(C-ﬁ) 62X2()\-X)
s :(01 23)(7)-(234)(7)-(345) () - (456)(T)- 1612)()
(1) kd
AUAA AL A N .
c=|x A A A A N

3 3 3
¢ (3 Cy

I
1 1 1 1 1
6 2 6 2 6 2
3 2 6 2 6 5
5 5 3 5 3
b 4 54 3
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From On-Shell Physics to the (Positive) Grassmannian (II) ~ Grassmannian Geometry of Parke-Taylor Amplitudes
Building-Up the Grassmannian Correspondence: On-Shell Varieties  Generalized Parke-Taylor ‘Amplitudes’ & Grassmannian Residues
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Parke-Taylor ‘Amplitudes’ and Grassmannian Residues

Recall the natural desire to generalize the Parke-Taylor formula according to:
Amplitudes with 3 negative-helicity gluons—e.g

7{ dr §&*4cn) 822 A-X)
(123)(7)-(234)(1)-(345)(7)- (456) (7)-(561)(T)-

(612)=0

1yl 1 1 1 (L i

AL A AN A (6)e ¢ o(2)
c=(A A2 22 a2\ A

3 3 3
c3 Cy Cs
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From On-Shell Physics to the (Positive) Grassmannian (II) ~ Grassmannian Geometry of Parke-Taylor Amplitudes
Building-Up the Grassmannian Correspondence: On-Shell Varieties  Generalized Parke-Taylor ‘Amplitudes’ & Grassmannian Residues
The Classification of On-Shell (Cluster) Varieties The Positroid Stratification of the (Positive) Grassmannian

Parke-Taylor ‘Amplitudes’ and Grassmannian Residues

Recall the natural desire to generalize the Parke-Taylor formula according to:
Amplitudes with 3 negative-helicity gluons—e.g

?{ dr FACT) AN
(123)(1)-(234)(7)-(345) (1) - (456)(T)-(561)(7)-(612)(T)

)\1 )\1 Al )\1 )\1 )\1 (1-) 9 IL
c=(x A /\2 X A (6) «2)

3 3 3 3 3 3
1 6y Gy Cy Cs Ce
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From On-Shell Physics to the (Positive) Grassmannian (II) ~ Grassmannian Geometry of Parke-Taylor Amplitudes
Building-Up the Grassmannian Correspondence: On-Shell Varieties  Generalized Parke-Taylor ‘Amplitudes’ & Grassmannian Residues
The Classification of On-Shell (Cluster) Varieties The Positroid Stratification of the (Positive) Grassmannian

Parke-Taylor ‘Amplitudes’ and Grassmannian Residues

Recall the natural desire to generalize the Parke-Taylor formula according to:
Amplitudes with 3 negative-helicity gluons—e.g.,

?{ dr S eq) PN

-(234)(7)-(345)(T)-(456)(7)-(561)(7)-(612)(T)
(123)=0

(1 L~
PYEDVEDUED VD VDY (ﬁ

C= )\% )\% /\g )\i )\g )\%
0O 0 O ci cg cg
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From On-Shell Physics to the (Positive) Grassmannian (II) ~ Grassmannian Geometry of Parke-Taylor Amplitudes
Building-Up the Grassmannian Correspondence: On-Shell Varieties  Generalized Parke-Taylor ‘Amplitudes’ & Grassmannian Residues
The Classification of On-Shell (Cluster) Varieties The Positroid Stratification of the (Positive) Grassmannian

Parke-Taylor ‘Amplitudes’ and Grassmannian Residues

Recall the natural desire to generalize the Parke-Taylor formula according to:
Amplitudes with 3 negative-helicity gluon

s—e.g.,

7{ dr 53 X4(C-ﬁ) 52x2()\&)
s P )P )

1 T
AAL A AL AL A g:% -
2NN a2 a2
(e A A2 A3 A A A

0 0 0 [56] [64] [45]
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Parke-Taylor ‘Amplitudes’ and Grassmannian Residues

Recall the natural desire to generalize the Parke-Taylor formula according to
Amplitudes with 3 negative-helicity gluons—e.g.,

7{ dr 53 X4(C-ﬁ) 52x2()\&)
s P )P )

AL AL AL AL ALl
Melr 2 2 2 8 »
0 0 0 [56] [64] [45]
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From On-Shell Physics to the (Positive) Grassmannian (II) ~ Grassmannian Geometry of Parke-Taylor Amplitudes
Building-Up the Grassmannian Correspondence: On-Shell Varieties

Generalized Parke-Taylor ‘Amplitudes’ & Grassmannian Residues
The Classification of On-Shell (Cluster) Varieties The Positroid Stratification of the (Positive) Grassmannian

Parke-Taylor ‘Amplitudes’ and Grassmannian Residues

Recall the natural desire to generalize the Parke-Taylor formula according to
Amplitudes with 3 negative-helicity g

luons—e.g.,

7{ dr 53 X4(C-ﬁ) 52x2()\&)
i R BRG]

IR AR
(M A2 ]2 A2 a2 | a2 X

010 0 [56|[64] [45]

1 23)[56]
6
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From On-Shell Physics to the (Positive) Grassmannian (II) ~ Grassmannian Geometry of Parke-Taylor Amplitudes
Building-Up the Grassmannian Correspondence: On-Shell Varieties  Generalized Parke-Taylor ‘Amplitudes’ & Grassmannian Residues
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Parke-Taylor ‘Amplitudes’ and Grassmannian Residues

Recall the natural desire to generalize the Parke-Taylor formula according to:

Amplitudes with 3 negative-helicity gluons—e.g.,

7{ dr (53X4(C.ﬁ) 52><2()\.X)
s RS )P 1)

AU AL AL Al
e A2 A2 A2 22| A2
0 0|0 [56 [64]][45]

(23)[56][6[(5 +4)[3)
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From On-Shell Physics to the (Positive) Grassmannian (II) ~ Grassmannian Geometry of Parke-Taylor Amplitudes
Building-Up the Grassmannian Correspondence: On-Shell Varieties

Generalized Parke-Taylor ‘Amplitudes’ & Grassmannian Residues
The Classification of On-Shell (Cluster) Varieties The Positroid Stratification of the (Positive) Grassmannian

Parke-Taylor ‘Amplitudes’ and Grassmannian Residues

Recall the natural desire to generalize the Parke-Taylor formula according to
Amplitudes with 3 negative-helicity g

luons—e.g

=33

7{ dr 53 X4(C-ﬁ) 52x2()\&)
s P s )P 1

AL AL AL Al
(e | A2 A2 2] a2 22
0 0 0/[56 [64] [45]

1
o A 36615 +4)B)sise

Amplitudes, Cosmology, Holography & Positive Geometries Lecce, Italy Part II: Stratifying On-Shell Cluster Varieties



From On-Shell Physics to the (Positive) Grassmannian (II) ~ Grassmannian Geometry of Parke-Taylor Amplitudes
Building-Up the Grassmannian Correspondence: On-Shell Varieties

Generalized Parke-Taylor ‘Amplitudes’ & Grassmannian Residues
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Parke-Taylor ‘Amplitudes’ and Grassmannian Residues

Recall the natural desire to generalize the Parke-Taylor formula according to
Amplitudes with 3 negative-helicity g

luons—e.g

=33

7{ dr (53X4(C.ﬁ) 52><2()\.X)
i G R e R

AL AL AL AL
e | A 1A a2 A2 |22 a2
010 0 [56[[64] [45]

1
o d (23)[56][6](5 +4)[3)s456(1/(6 + 5)[4]
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From On-Shell Physics to the (Positive) Grassmannian (II) ~ Grassmannian Geometry of Parke-Taylor Amplitudes
Building-Up the Grassmannian Correspondence: On-Shell Varieties

Generalized Parke-Taylor ‘Amplitudes’ & Grassmannian Residues
The Classification of On-Shell (Cluster) Varieties The Positroid Stratification of the (Positive) Grassmannian

Parke-Taylor ‘Amplitudes’ and Grassmannian Residues

Recall the natural desire to generalize the Parke-Taylor formula according to:
Amplitudes with 3 negative-helicity g

luons—e.g

=33

7{ dr (53 ><4(C,ﬁ) 62X2()\-X)
i (234)(7)-(345) (1) - (456)(T)-(561) (1)~ (612)(T)

ALCMAL AL AL ] AL
Mex 22 A2 2| A
0 0|0 [56 [64]]45]

1
o d (23)[56][6/(5 + 4)[3)s456(1](6 + 5)[4][4 5](12)
2
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From On-Shell Physics to the (Positive) Grassmannian (II) ~ Grassmannian Geometry of Parke-Taylor Amplitudes
Building-Up the Grassmannian Correspondence: On-Shell Varieties

Generalized Parke-Taylor ‘Amplitudes’ & Grassmannian Residues
The Classification of On-Shell (Cluster) Varieties The Positroid Stratification of the (Positive) Grassmannian

Parke-Taylor ‘Amplitudes’ and Grassmannian Residues

Recall the natural desire to generalize the Parke-Taylor formula according to:
Amplitudes with 3 negative-helicity g

luons—e.g

=33

7{ dr 53 X4(C-ﬁ) 52x2()\&)
s P )P )

AL AL AL AL ALl
Melr 2 2 2 8 »
0 0 0 [56] [64] [45]

1
o d (23)[56][6/(5 + 4)[3)s456(1[(6 + 5)[4][4 5](12)
2
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From On-Shell Physics to the (Positive) Grassmannian (II) ~ Grassmannian Geometry of Parke-Taylor Amplitudes
Building-Up the Grassmannian Correspondence: On-Shell Varieties

Generalized Parke-Taylor ‘Amplitudes’ & Grassmannian Residues
The Classification of On-Shell (Cluster) Varieties The Positroid Stratification of the (Positive) Grassmannian

Parke-Taylor ‘Amplitudes’ and Grassmannian Residues

Recall the natural desire to generalize the Parke-Taylor formula according to:
Amplitudes with 3 negative-helicity

gluons—e.g.,

7{ dr ((246)* Wimg + ... )8>AN)

-(234)(7)-(345)(T)-(456)(7)-(561)(7)-(612)(T)
(123)=0

AL AL AL L AL

Me A 2 a2 2 a2 N

0 0 0 [56] [64] [45]

(2[4 +06)I5]*

o d (23)[56J[6](5 + 4)[3)s456(1](6 + 5)[4][4 5](12)
2
9
5
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From On-Shell Physics to the (Positive) Grassmannian (II) ~ Grassmannian Geometry of Parke-Taylor Amplitudes
Building-Up the Grassmannian Correspondence: On-Shell Varieties

Generalized Parke-Taylor ‘Amplitudes’ & Grassmannian Residues
The Classification of On-Shell (Cluster) Varieties The Positroid Stratification of the (Positive) Grassmannian
‘ . s . .
Parke-Taylor ‘Amplitudes’ and Grassmannian Residues

Recall the natural desire to generalize the Parke-Taylor formula according to
Amplitudes with 3

negative-helicity gluons—e.g.,

7{ dr_((246)* BT + ... )67 AN)
I -(234)(7)-(345) (T )'<456>(T)-<561)(T)-(612>(T)

RN RN X
Mea A2 A2 A2 22 A2 A2

< f135678100 (D
0 0 0 [56] [64] [45]

AV (+ =+ =) = (P Y (21(4 +6)13]°

o d (23)[56][6/(5 + 4)[3)s456(1[(6 + 5)[4][4 5](12)
2
Ly
5
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Building-Up the Grassmannian Correspondence: On-Shell Varieties  Generalized Parke-Taylor ‘Amplitudes’ & Grassmannian Residues
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Parke-Taylor ‘Amplitudes’ and Grassmannian Residues

Recall the natural desire to generalize the Parke-Taylor formula according to:
Amplitudes with 3 negative-helicity gluons—e.g

40 _ ?{ dr A Cq) 2N
¢ (123)(r)- (234)(7) - (345) (7) - (456) ()~ (561) (7) - (612)(7)
1 T
A A A N A A (6) i (2) -
Mea A2 A2 A2 22 A2 N * y

0 0 0 [56] [64] [45]

6 12 ! 6 ; 2

> r

5 3
4 543
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From On-Shell Physics to the (Positive) Grassmannian (II) ~ Grassmannian Geometry of Parke-Taylor Amplitudes
Building-Up the Grassmannian Correspondence: On-Shell Varieties  Generalized Parke-Taylor ‘Amplitudes’ & Grassmannian Residues
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Parke-Taylor ‘Amplitudes’ and Grassmannian Residues

Recall the natural desire to generalize the Parke-Taylor formula according to:
Amplitudes with 3 negative-helicity gluons—e.g

40 _ ?{ dr A Cq) 2N
¢ (123)(r)- (234)(7) - (345) (7) - (456) ()~ (561) (7) - (612)(7)
1 T
A A A N A A (6) i (2) -
Mea A2 A2 A2 22 A2 N * y

0 0 0 [56] [64] [45]

6 12 ! 6 ; 2

> r

5 3
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Parke-Taylor ‘Amplitudes’ and Grassmannian Residues

Recall the natural desire to generalize the Parke-Taylor formula according to:
Amplitudes with 3 negative-helicity gluons—e.g

40 _ ?{ dr A Cq) 2N
¢ (123)(r)- (234)(7) - (345) (7) - (456) ()~ (561) (7) - (612)(7)
1 T
A A A N A A (6) i (2) -
Mea A2 A2 A2 22 A2 N * y

0 0 0 [56] [64] [45]
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From On-Shell Physics to the (Positive) Grassmannian (II)
Building-Up the Grassmannian Correspondence: On-Shell Varieties

The Classification of On-Shell (Cluster) Varieties

Grassmannian Geometry of Parke-Taylor Amplitudes
Generalized Parke-Taylor ‘Amplitudes’ & Grassmannian Residues
The Positroid Stratification of the (Positive) Grassmannian

Parke-Taylor ‘Amplitudes’ and Grassmannian Residues

Recall the natural desire to generalize the Parke-Taylor formula according to
Amplitudes with m negative-helicity gluons:

A(m) 3 dm<ne 5m><4(C‘,"7) 5m><2(C')\V) 52x(n—m)()\'CJ_)
4 _?{VOI(GL(m))(IZ---m><23---m+1>---<n1~-m—1>

(NS 1
‘1 & 4 Cn

C= : . :
m m m m
oy ch
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From On-Shell Physics to the (Positive) Grassmannian (II)
Building-Up the Grassmannian Correspondence: On-Shell Varieties

The Classification of On-Shell (Cluster) Varieties

Grassmannian Geometry of Parke-Taylor Amplitudes
Generalized Parke-Taylor ‘Amplitudes’ & Grassmannian Residues
The Positroid Stratification of the (Positive) Grassmannian

Parke-Taylor ‘Amplitudes’ and Grassmannian Residues

Recall the natural desire to generalize the Parke-Taylor formula according to
Amplitudes with m negative-helicity gluons:

r _ amxnc (5mX4(C-’ﬁ) (5mX2(C-X) 52x(n—m)()\'cj_)
e fVOl(GL(m)) (12 m)(23 - m+l) - (n 1--- m—1)

I B 1
€1 6 G o Gy
c={(:. = . :
m m m m
o e
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Parke-Taylor ‘Amplitudes’ and Grassmannian Residues

Grassmannian Geometry of Parke

Recall the natural desire to generalize the Parke-Taylor formula according to:
Amplitudes with m negative-helicity gluons:

. B dmxnc 5m><4(c.,"7) 5m><2(ch'>\v) 52><(n—m)()\'ci)
e ?{Vol(GL(m)) (12 m)(23 -~ - m+l)---(n 1+ m-1)

1 1 1 1 Grassmannian Correspondence:
Cl Cz C3 A Cl’l

C= : : : The residues of £, ,, are in
oy o one-to-one correspondence with

on-shell functions of N' = 4
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From On-Shell Physics to the (Positive) Grassmannian (II)
Building-Up the Grassmannian Correspondence: On-Shell Varieties
The Classification of On-Shell (Cluster) Varieties

Grassmannian Geometry of Parke-Taylor Amplitudes
Generalized Parke-Taylor ‘Amplitudes’ & Grassmannian Residues
The Positroid Stratification of the (Positive) Grassmannian

Parke-Taylor ‘Amplitudes’ and Grassmannian Residues

Recall the natural desire to generalize the Parke-Taylor formula according to:
Amplitudes with m negative-helicity gluons:

. B dmxnc 5m><4(c.,"7) 5m><2(ch'>\v) 52><(n—m)()\'ci)
e ?{Vol(GL(m)) (12 m)(23 -~ - m+l)---(n 1+ m-1)

Grassmannian Correspondence:

¢
=

1
AR B

a
Il

The residues of £, ,, are in

one-to-one correspondence with
on-shell functions of A = 4

Sk

m m m
o1 (&) ¢y c

e what are the possible contours of integration for £, ,,?
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From On-Shell Physics to the (Positive) Grassmannian (II)
Building-Up the Grassmannian Correspondence: On-Shell Varieties
The Classification of On-Shell (Cluster) Varieties

Grassmannian Geometry of Parke-Taylor Amplitudes
Generalized Parke-Taylor ‘Amplitudes’ & Grassmannian Residues
The Positroid Stratification of the (Positive) Grassmannian

Parke-Taylor ‘Amplitudes’ and Grassmannian Residues

Recall the natural desire to generalize the Parke-Taylor formula according to:
Amplitudes with m negative-helicity gluons:

. B dmxnc 5m><4(c.,"7) 5m><2(ch')\v) 52><(n—m)()\'ci)
e ?{Vol(GL(m)) (12 m)(23 -~ - m+l)---(n 1+ m-1)

Grassmannian Correspondence:

¢
=
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e what are the possible contours of integration for £, ,,?
o how are they classified?
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Classifying the Iterated Residues of the Volume-Form L, x

A complete, GL(k)-invariant description of any contour of £, » would be a
list of all the ranks of spaces spanned by all consecutive chains of columns.
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Classifying the Iterated Residues of the Volume-Form L, x

A complete, GL(k)-invariant description of any contour of £, » would be a
list of all the ranks of spaces spanned by all consecutive chains of columns.
Pierre Deligne suggested organizing this data in the following way:
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A complete, GL(k)-invariant description of any contour of £, » would be a
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Ranks of Consecutive Chains of Columns
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Classifying the Iterated Residues of the Volume-Form L, x

A complete, GL(k)-invariant description of any contour of £, » would be a
list of all the ranks of spaces spanned by all consecutive chains of columns.
Pierre Deligne suggested organizing this data in the following way:

o Letususe |a --- D[ to denote ([ y NG R T S

the rank of the space spanned
by columns {cg, ..., cp}

@ Write the rank |a -+ b|in
the a™ column and b row
(from the bottom)
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the rank of the space spanned
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Classifying the Iterated Residues of the Volume-Form L, x

A complete, GL(k)-invariant description of any contour of £, » would be a
list of all the ranks of spaces spanned by all consecutive chains of columns.
Pierre Deligne suggested organizing this data in the following way:

o Letususe |a --- D[ to denote ([ y NG T S

the rank of the space spanned

k
by columns {cg, ..., cp}

@ Write the rank |a -+ b|in x
the a™ column and 5™ row ..
(from the bottom) I1--

e for any generic configuration,
la --- a+n---| =kforalla |1 -

[2 -
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Classifying the Iterated Residues of the Volume-Form L, x

A complete, GL(k)-invariant description of any contour of £, » would be a
list of all the ranks of spaces spanned by all consecutive chains of columns.
Pierre Deligne suggested organizing this data in the following way:

o Letususe |a --- D[ to denote ([ y NG T S

the rank of the space spanned

! k k k
by columns {cg, ..., cp} A A
@ Write the rank |a -+ b|in ¢ [2ccon| o n=l | |n -oen|
the a™ column and 5™ row Heconat| [2omd] o pdeene]
(from the bottom) [1---n2| |2--n=2]
o for any generic configuration, ' :
la --- a+n---| =kforalla  [1--2] |22

@ let us conventionally declare
la -+ a-1| =0
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Exempli Gratia: Iterated Residues of Lg 4

Take a generic C€G(4,8), c, € P
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Exempli Gratia: Iterated Residues of L3 4

Take a generic C€G(4,8), c, € P
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The Classification of On-Shell (Cluster) Varieties The Positroid Stratification of the (Positive) Grassmannian

Exempli Gratia: Iterated Residues of L3 4

Take a generic C € G(4,8), c, €P3, and impose the

following sequence of consecutive constraints: 4]4]4]4]4]414]4] | 14
4141441414144 13
41414]414]4]4]4 12
4141414]414]4]4 11
41414]4]4|3]3]3 10
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3[2]1 3
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1 1
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From On-Shell Physics to the (Positive) Grassmannian (II) ~ Grassmannian Geometry of Parke-Taylor Amplitudes
Building-Up the Grassmannian Correspondence: On-Shell Varieties Generalized Parke-Taylor ‘Amplitudes’ & Grassmannian Residues
The Classification of On-Shell (Cluster) Varieties The Positroid Stratification of the (Positive) Grassmannian

Exempli Gratia: Iterated Residues of L3 4

Take a generic C € G(4,8), c, €P3, and impose the

following sequence of consecutive constraints: 4]4]4]4]4]414]4] | 14
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4141414]414]4]4 11
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From On-Shell Physics to the (Positive) Grassmannian (II) ~ Grassmannian Geometry of Parke-Taylor Amplitudes
Building-Up the Grassmannian Correspondence: On-Shell Varieties Generalized Parke-Taylor ‘Amplitudes’ & Grassmannian Residues
The Classification of On-Shell (Cluster) Varieties The Positroid Stratification of the (Positive) Grassmannian

Exempli Gratia: Iterated Residues of L3 4

Take a generic C € G(4,8), c, €P3, and impose the

following sequence of consecutive constraints: 4]4]4]4]4]414]4] | 14
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41414]414]4]4]4 12
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From On-Shell Physics to the (Positive) Grassmannian (II) ~ Grassmannian Geometry of Parke-Taylor Amplitudes
Building-Up the Grassmannian Correspondence: On-Shell Varieties Generalized Parke-Taylor ‘Amplitudes’ & Grassmannian Residues
The Classification of On-Shell (Cluster) Varieties The Positroid Stratification of the (Positive) Grassmannian

Exempli Gratia: Iterated Residues of L3 4

Take a generic C € G(4,8), c, €P3, and impose the

following sequence of consecutive constraints: 4]4]4]4]4]414]4] | 14
4141441414144 13
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41414]4]4|3]3]3 10
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From On-Shell Physics to the (Positive) Grassmannian (II) ~ Grassmannian Geometry of Parke-Taylor Amplitudes
Building-Up the Grassmannian Correspondence: On-Shell Varieties Generalized Parke-Taylor ‘Amplitudes’ & Grassmannian Residues
The Classification of On-Shell (Cluster) Varieties The Positroid Stratification of the (Positive) Grassmannian

Exempli Gratia: Iterated Residues of L3 4

Take a generic C € G(4,8), c, €P3, and impose the

following sequence of consecutive constraints: 4]4]4]4]4]414]4] | 14
4141441414144 13
41414]414]4]4]4 12
4141414]414]4]4 11
41414]4]4|3]3]3 10
4141414]4(3]2]2 9
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From On-Shell Physics to the (Positive) Grassmannian (II) ~ Grassmannian Geometry of Parke-Taylor Amplitudes
Building-Up the Grassmannian Correspondence: On-Shell Varieties Generalized Parke-Taylor ‘Amplitudes’ & Grassmannian Residues
The Classification of On-Shell (Cluster) Varieties The Positroid Stratification of the (Positive) Grassmannian

Exempli Gratia: Iterated Residues of L3 4

Take a generic C € G(4,8), c, €P3, and impose the
following sequence of consecutive constraints:
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From On-Shell Physics to the (Positive) Grassmannian (II) ~ Grassmannian Geometry of Parke-Taylor Amplitudes
Building-Up the Grassmannian Correspondence: On-Shell Varieties Generalized Parke-Taylor ‘Amplitudes’ & Grassmannian Residues
The Classification of On-Shell (Cluster) Varieties The Positroid Stratification of the (Positive) Grassmannian

Exempli Gratia: Iterated Residues of L3 4

Take a generic C € G(4,8), c, €P3, and impose the
following sequence of consecutive constraints: ol 14
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From On-Shell Physics to the (Positive) Grassmannian (II) ~ Grassmannian Geometry of Parke-Taylor Amplitudes
Building-Up the Grassmannian Correspondence: On-Shell Varieties Generalized Parke-Taylor ‘Amplitudes’ & Grassmannian Residues
The Classification of On-Shell (Cluster) Varieties The Positroid Stratification of the (Positive) Grassmannian

Exempli Gratia: Iterated Residues of L3 4

Take a generic C € G(4,8), c, €P3, and impose the
following sequence of consecutive constraints: o 14
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From On-Shell Physics to the (Positive) Grassmannian (II) ~ Grassmannian Geometry of Parke-Taylor Amplitudes
Building-Up the Grassmannian Correspondence: On-Shell Varieties Generalized Parke-Taylor ‘Amplitudes’ & Grassmannian Residues
The Classification of On-Shell (Cluster) Varieties The Positroid Stratification of the (Positive) Grassmannian

Exempli Gratia: Iterated Residues of L3 4

Take a generic C € G(4,8), c, €P3, and impose the
following sequence of consecutive constraints: o 14
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Permutation Label
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From On-Shell Physics to the (Positive) Grassmannian (II) ~ Grassmannian Geometry of Parke-Taylor Amplitudes
Building-Up the Grassmannian Correspondence: On-Shell Varieties Generalized Parke-Taylor ‘Amplitudes’ & Grassmannian Residues
The Classification of On-Shell (Cluster) Varieties The Positroid Stratification of the (Positive) Grassmannian

Exempli Gratia: Iterated Residues of Lg 4

Take a generic C € G(4,8), c, €P3, and impose the
following sequence of consecutive constraints:

4

Permutation Label

o(l)=5
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From On-Shell Physics to the (Positive) Grassmannian (II) ~ Grassmannian Geometry of Parke-Taylor Amplitudes
Building-Up the Grassmannian Correspondence: On-Shell Varieties Generalized Parke-Taylor ‘Amplitudes’ & Grassmannian Residues
The Classification of On-Shell (Cluster) Varieties The Positroid Stratification of the (Positive) Grassmannian

Exempli Gratia: Iterated Residues of Lg 4

Take a generic C € G(4,8), c, €P3, and impose the
following sequence of consecutive constraints:

4

Permutation Label

o(2)=4

Amplitudes, Cosmology, Holography & Positive Geometries Lecce, Italy Part II: Stratifying On-Shell Cluster Varieties



From On-Shell Physics to the (Positive) Grassmannian (II) ~ Grassmannian Geometry of Parke-Taylor Amplitudes
Building-Up the Grassmannian Correspondence: On-Shell Varieties Generalized Parke-Taylor ‘Amplitudes’ & Grassmannian Residues
The Classification of On-Shell (Cluster) Varieties The Positroid Stratification of the (Positive) Grassmannian

Exempli Gratia: Iterated Residues of L3 4

Take a generic C € G(4,8), c, €P3, and impose the
following sequence of consecutive constraints:

4

Permutation Label

o(3) =8
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From On-Shell Physics to the (Positive) Grassmannian (II) ~ Grassmannian Geometry of Parke-Taylor Amplitudes
Building-Up the Grassmannian Correspondence: On-Shell Varieties Generalized Parke-Taylor ‘Amplitudes’ & Grassmannian Residues
The Classification of On-Shell (Cluster) Varieties The Positroid Stratification of the (Positive) Grassmannian

Exempli Gratia: Iterated Residues of Lg 4

Take a generic C € G(4,8), c, €P3, and impose the
following sequence of consecutive constraints:

4

Permutation Label

o4)=17
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From On-Shell Physics to the (Positive) Grassmannian (II) ~ Grassmannian Geometry of Parke-Taylor Amplitudes
Building-Up the Grassmannian Correspondence: On-Shell Varieties Generalized Parke-Taylor ‘Amplitudes’ & Grassmannian Residues
The Classification of On-Shell (Cluster) Varieties The Positroid Stratification of the (Positive) Grassmannian

Exempli Gratia: Iterated Residues of L3 4

Take a generic C € G(4,8), c, €P3, and impose the
following sequence of consecutive constraints: °

4

11

Permutation Label

o(5)=3+8=11
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From On-Shell Physics to the (Positive) Grassmannian (II) ~ Grassmannian Geometry of Parke-Taylor Amplitudes
Building-Up the Grassmannian Correspondence: On-Shell Varieties Generalized Parke-Taylor ‘Amplitudes’ & Grassmannian Residues
The Classification of On-Shell (Cluster) Varieties The Positroid Stratification of the (Positive) Grassmannian

Exempli Gratia: Iterated Residues of L3 4

Take a generic C € G(4,8), c, €P3, and impose the
following sequence of consecutive constraints: °

4

10

Permutation Label

o(6)=2+8=10
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From On-Shell Physics to the (Positive) Grassmannian (II) ~ Grassmannian Geometry of Parke-Taylor Amplitudes
Building-Up the Grassmannian Correspondence: On-Shell Varieties Generalized Parke-Taylor ‘Amplitudes’ & Grassmannian Residues
The Classification of On-Shell (Cluster) Varieties The Positroid Stratification of the (Positive) Grassmannian

Exempli Gratia: Iterated Residues of Lg 4

Take a generic C € G(4,8), c, €P3, and impose the
following sequence of consecutive constraints: °

4

Permutation Label

o(7)=1+8=9
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From On-Shell Physics to the (Positive) Grassmannian (II) ~ Grassmannian Geometry of Parke-Taylor Amplitudes
Building-Up the Grassmannian Correspondence: On-Shell Varieties Generalized Parke-Taylor ‘Amplitudes’ & Grassmannian Residues
The Classification of On-Shell (Cluster) Varieties The Positroid Stratification of the (Positive) Grassmannian

Exempli Gratia: Iterated Residues of L3 4

Take a generic C € G(4,8), c, €P3, and impose the
following sequence of consecutive constraints: 14

4

Permutation Label

o(8)=6+8=14
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From On-Shell Physics to the (Positive) Grassmannian (II) ~ Grassmannian Geometry of Parke-Taylor Amplitudes
Building-Up the Grassmannian Correspondence: On-Shell Varieties Generalized Parke-Taylor ‘Amplitudes’ & Grassmannian Residues
The Classification of On-Shell (Cluster) Varieties The Positroid Stratification of the (Positive) Grassmannian

Exempli Gratia: Iterated Residues of L3 4

Take a generic C € G(4,8), c, €P3, and impose the
following sequence of consecutive constraints: .,l 14

4

9
— WA U000

7
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Permutation Label

{5,4,8,7,11,10,9, 14}
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From On-Shell Physics to the (Positive) Grassmannian (II) ~ Grassmannian Geometry of Parke-Taylor Amplitudes
Building-Up the Grassmannian Correspondence: On-Shell Varieties Generalized Parke-Taylor ‘Amplitudes’ & Grassmannian Residues
The Classification of On-Shell (Cluster) Varieties The Positroid Stratification of the (Positive) Grassmannian

Exempli Gratia: Iterated Residues of L3 4

Take a generic C € G(4,8), c, € P, and impose the
following sequence of consecutive constraints: .,l 14

4

9
— WA U000

7
123456738

Geometric meaning of the permutation o (a) =b

Permutation Label

For each column «, there is a unique, nearest
column b > a such that a €span{a+1, ..., b—1,b} {5,4,8,7,11,10,9, 14}
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From On-Shell Physics to the (Positive) Grassmannian (II) ~ Grassmannian Geometry of Parke-Taylor Amplitudes
Building-Up the Grassmannian Correspondence: On-Shell Varieties Generalized Parke-Taylor ‘Amplitudes’ & Grassmannian Residues
The Classification of On-Shell (Cluster) Varieties The Positroid Stratification of the (Positive) Grassmannian

Exempli Gratia: Iterated Residues of L3 4

Take a generic C € G(4,8), c, € P, and impose the
following sequence of consecutive constraints: .,l 14

4

9
— WA U000

7
123456738

Geometric meaning of the permutation o (a) =b

Permutation Label

For each column «, there is a unique, nearest
column b > a such that a €span{a+1, ..., b—1,b} {5,4,8,7,11,10,9, 14}
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From On-Shell Physics to the (Positive) Grassmannian (II) ~ Grassmannian Geometry of Parke-Taylor Amplitudes
Building-Up the Grassmannian Correspondence: On-Shell Varieties Generalized Parke-Taylor ‘Amplitudes’ & Grassmannian Residues
The Classification of On-Shell (Cluster) Varieties The Positroid Stratification of the (Positive) Grassmannian

The Positroid Stratification of the Grassmannian

The dimensionality of the configuration is encoded
by its permutation label as follows: .,l 14

4

9
— WA U000

7
123456738

Geometric meaning of the permutation o (a) =b

Permutation Label

For each column «, there is a unique, nearest
column b > a such that a €span{a+1, ..., b—1,b} {5,4,8,7,11,10,9, 14}
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From On-Shell Physics to the (Positive) Grassmannian (II) ~ Grassmannian Geometry of Parke-Taylor Amplitudes
Building-Up the Grassmannian Correspondence: On-Shell Varieties Generalized Parke-Taylor ‘Amplitudes’ & Grassmannian Residues
The Classification of On-Shell (Cluster) Varieties The Positroid Stratification of the (Positive) Grassmannian

The Positroid Stratification of the Grassmannian

The dimensionality of the configuration is encoded
by its permutation label as follows: .,l 14

4

9
— WA U000

7
123456738

Geometric meaning of the permutation o (a) =b

Permutation Label

For each column «, there is a unique, nearest
column b > a such that a €span{a+1, ..., b—1,b} {5,4,8,7,11,10,9, 14}
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From On-Shell Physics to the (Positive) Grassmannian (II) ~ Grassmannian Geometry of Parke-Taylor Amplitudes
Building-Up the Grassmannian Correspondence: On-Shell Varieties Generalized Parke-Taylor ‘Amplitudes’ & Grassmannian Residues
The Classification of On-Shell (Cluster) Varieties The Positroid Stratification of the (Positive) Grassmannian

The Positroid Stratification of the Grassmannian

The dimensionality of the configuration is encoded

by its permutation label as follows: ol 14
13
12

; 4 ¢ 1
1 o éO

o r 8

o> 7
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s 1

12345678

Geometric meaning of the permutation o (a) =

Permutation Label

For each column «, there is a unique, nearest
column b > a such that a €span{a+1, ..., b—1,b} {5,4,8,7,11,10,9, 14}
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From On-Shell Physics to the (Positive) Grassmannian (II) ~ Grassmannian Geometry of Parke-Taylor Amplitudes
Building-Up the Grassmannian Correspondence: On-Shell Varieties Generalized Parke-Taylor ‘Amplitudes’ & Grassmannian Residues
The Classification of On-Shell (Cluster) Varieties The Positroid Stratification of the (Positive) Grassmannian

The Positroid Stratification of the Grassmannian

The dimensionality of the configuration is encoded

by its permutation label as follows: ol 14
13
12

; 4 ¢ 1
1 o éO

o r 8

o> 7

6

Z

407

3

1/ 5

1

12345678

Geometric meaning of the permutation o (a) =b

Permutation Label

For each column «, there is a unique, nearest
column b > a such that a €span{a+1, ..., b—1,b} {5,4,8,7,11,10,9, 14}
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From On-Shell Physics to the (Positive) Grassmannian (II) ~ Grassmannian Geometry of Parke-Taylor Amplitudes
Building-Up the Grassmannian Correspondence: On-Shell Varieties Generalized Parke-Taylor ‘Amplitudes’ & Grassmannian Residues
The Classification of On-Shell (Cluster) Varieties The Positroid Stratification of the (Positive) Grassmannian

The Positroid Stratification of the Grassmannian

The dimensionality of the configuration is encoded
by its permutation label as follows: .,l 14
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Geometric meaning of the permutation o (a) =b

Permutation Label

For each column «, there is a unique, nearest
column b > a such that a €span{a+1, ..., b—1,b} {5,4,8,7,11,10,9, 14}
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From On-Shell Physics to the (Positive) Grassmannian (II) ~ Grassmannian Geometry of Parke-Taylor Amplitudes
Building-Up the Grassmannian Correspondence: On-Shell Varieties Generalized Parke-Taylor ‘Amplitudes’ & Grassmannian Residues
The Classification of On-Shell (Cluster) Varieties The Positroid Stratification of the (Positive) Grassmannian

The Positroid Stratification of the Grassmannian

The dimensionality of the configuration is encoded

by its permutation label as follows: ol 14
13
12

; 4 ¢ 1
1 o éO

o r 8

g
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Geometric meaning of the permutation o (a) =b

Permutation Label

For each column «, there is a unique, nearest
column b > a such that a €span{a+1, ..., b—1,b} {5,4,8,7,11,10,9, 14}
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From On-Shell Physics to the (Positive) Grassmannian (II) ~ Grassmannian Geometry of Parke-Taylor Amplitudes
Building-Up the Grassmannian Correspondence: On-Shell Varieties Generalized Parke-Taylor ‘Amplitudes’ & Grassmannian Residues
The Classification of On-Shell (Cluster) Varieties The Positroid Stratification of the (Positive) Grassmannian

The Positroid Stratification of the Grassmannian

The dimensionality of the configuration is encoded

by its permutation label as follows: ol 14
13
12
‘ 4 11
1 ] o
*—, /8
l &' 7
s
[
/
r 3
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12345678

Geometric meaning of the permutation o (a) =b

Permutation Label

For each column «, there is a unique, nearest
column b > a such that a €span{a+1, ..., b—1,b} {5,4,8,7,11,10,9, 14}
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From On-Shell Physics to the (Positive) Grassmannian (II) ~ Grassmannian Geometry of Parke-Taylor Amplitudes
Building-Up the Grassmannian Correspondence: On-Shell Varieties Generalized Parke-Taylor ‘Amplitudes’ & Grassmannian Residues
The Classification of On-Shell (Cluster) Varieties The Positroid Stratification of the (Positive) Grassmannian

The Positroid Stratification of the Grassmannian

The dimensionality of the configuration is encoded

by its permutation label as follows: ol 14
13
12
~ . =
1 r 5 9
»— 17 3
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- 2
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Geometric meaning of the permutation o (a) =b

Permutation Label

For each column «, there is a unique, nearest
column b > a such that a €span{a+1, ..., b—1,b} {5,4,8,7,11,10,9, 14}
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From On-Shell Physics to the (Positive) Grassmannian (II) ~ Grassmannian Geometry of Parke-Taylor Amplitudes
Building-Up the Grassmannian Correspondence: On-Shell Varieties Generalized Parke-Taylor ‘Amplitudes’ & Grassmannian Residues
The Classification of On-Shell (Cluster) Varieties The Positroid Stratification of the (Positive) Grassmannian

The Positroid Stratification of the Grassmannian

The dimensionality of the configuration is encoded

by its permutation label as follows: ol 14
13
12
; 4 ¢ 1
1 o éO
7
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Geometric meaning of the permutation o (a) =b

Permutation Label

For each column «, there is a unique, nearest
column b > a such that a €span{a+1, ..., b—1,b} {5,4,8,7,11,10,9, 14}
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From On-Shell Physics to the (Positive) Grassmannian (II) ~ Grassmannian Geometry of Parke-Taylor Amplitudes
Building-Up the Grassmannian Correspondence: On-Shell Varieties Generalized Parke-Taylor ‘Amplitudes’ & Grassmannian Residues
The Classification of On-Shell (Cluster) Varieties The Positroid Stratification of the (Positive) Grassmannian

The Positroid Stratification of the Grassmannian

The dimensionality of the configuration is encoded
by its permutation label as follows: 14
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Geometric meaning of the permutation o (a) =b

Permutation Label

For each column «, there is a unique, nearest
column b > a such that a €span{a+1, ..., b—1,b} {5,4,8,7,11,10,9, 14}
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From On-Shell Physics to the (Positive) Grassmannian (II) ~ Grassmannian Geometry of Parke-Taylor Amplitudes
Building-Up the Grassmannian Correspondence: On-Shell Varieties Generalized Parke-Taylor ‘Amplitudes’ & Grassmannian Residues
The Classification of On-Shell (Cluster) Varieties The Positroid Stratification of the (Positive) Grassmannian

The Positroid Stratification of the Grassmannian

The dimensionality of the configuration is encoded

by its permutation label as follows: 14
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~ - v i
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77 !
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Geometric meaning of the permutation o (a) =b
For each column a, there is a unique, nearest Permutation Label

column b > «a such that a €span{a+1,...,b-1,b} | {5,4,8,7,11,10,9, 14}
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From On-Shell Physics to the (Positive) Grassmannian (II) ~ Grassmannian Geometry of Parke-Taylor Amplitudes
Building-Up the Grassmannian Correspondence: On-Shell Varieties Generalized Parke-Taylor ‘Amplitudes’ & Grassmannian Residues
The Classification of On-Shell (Cluster) Varieties The Positroid Stratification of the (Positive) Grassmannian

The Positroid Stratification of the Grassmannian

The dimensionality of the configuration is encoded

by its permutation label as follows: 14
Dimensionality of a configuration labelled by o: B
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Geometric meaning of the permutation o (a) =b

For each column «, there is a unique, nearest Permutation Label
column b > a such that a €span{a+1, ..., b—1,b} {5,4,8,7,11,10,9, 14}
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From On-Shell Physics to the (Positive) Grassmannian (II) ~ Grassmannian Geometry of Parke-Taylor Amplitudes
Building-Up the Grassmannian Correspondence: On-Shell Varieties Generalized Parke-Taylor ‘Amplitudes’ & Grassmannian Residues
The Classification of On-Shell (Cluster) Varieties The Positroid Stratification of the (Positive) Grassmannian

The Positroid Stratification of the Grassmannian

The dimensionality of the configuration is encoded
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From On-Shell Physics to the (Positive) Grassmannian (II) ~ Grassmannian Representations of On-Shell Functions
ian Correspondence: On-Shell Varieties Iterative Construction of Grassmannian ‘On-Shell’ Varieties
The Classification of On-Shell (Cluster) Varieties Characteristics of Grassmannian Representations

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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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)
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
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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
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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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From On-Shell Physics to the (Positive) Grassmannian (I) 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.
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From On-Shell Physics to the (Positive) Grassmannian (II) Warm-Up: Classifying On-Shell Functions of G(2,n)
Building-Up the Grassmannian Correspondence: On-Shell Varieties Definitions, Stratifications, and Conjectures
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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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From On-Shell Physics to the (Positive) Grassmannian (II) 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 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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From On-Shell Physics to the (Positive) Grassmannian (II) Warm-Up: Classifying On-Shell Functions of G(2,n)
Building-Up the Grassmannian Correspondence: On-Shell Varieties Definitions, Stratifications, and Conjectures
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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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From On-Shell Physics to the (Positive) Grassmannian (II) 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 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:

(46) (63) (34)
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From On-Shell Physics to the (Positive) Grassmannian (II) Warm-Up: Classifying On-Shell Functions of G(2,n)
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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)
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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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From On-Shell Physics to the (Positive) Grassmannian (II) 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:

fr=

(23)(31)(12)(56) (62) (25) (46) (63) (34) (45)(51) (14 ) CHN)
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From On-Shell Physics to the (Positive) Grassmannian (II) Warm-Up: Classifying On-Shell Functions of G(2,n)
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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:

fr=

T3 31713 (36)(62) (25) (46) (63 (34) 43 (5 1y (1) (€ 7) 3
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From On-Shell Physics to the (Positive) Grassmannian (II) 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 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:

fr=

(23)(31)(12)(56)(62) (25)(46)(63) (34) (45)(51) (14) 3 HCH) 6 (CHN)
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From On-Shell Physics to the (Positive) Grassmannian (II) Warm-Up: Classifying On-Shell Functions of G(2,n)
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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:

fr=

(23)(31)(12)(56)(62)(25)(46)(63)(34)(45)(51)(14) 52x4(C*. 7) 52X2(C*~X)
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From On-Shell Physics to the (Positive) Grassmannian (II) 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 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:

fr=

(23)(31)(12)(56)(62)(25)(46)(63)(34) (45)(51)(14) 52X4(C*~77) 52><2(C*'X)
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From On-Shell Physics to the (Positive) Grassmannian (II) 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:

fr=

(23)(31)(12)(56) (62) (25) (46) (63) (34) (45)(51) (14 ) CHN)
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From On-Shell Physics to the (Positive) Grassmannian (II) Warm-Up: Classifying On-Shell Functions of G(2,n)
Building-Up the Grassmannian Correspondence: On-Shell Varieties Definitions, Stratifications, and Conjectures
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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:

fr=

(23)(31)(12)(56) (62) (25) (46) (63) (34) (45)(51) (14 ) CHN)
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From On-Shell Physics to the (Positive) Grassmannian (II) Warm-Up: Classifying On-Shell Functions of G(2,n)
Building-Up the Grassmannian Correspondence: On-Shell Varieties Definitions, Stratifications, and Conjectures
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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:

f ((34)(51)(62) + (14)(25)(63))
fr= (23)(31)(12)(56)(62)(25) (46) (63 (34) (45) (51) (14)

52x4()\_ﬁ) 52x2()\5\)
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From On-Shell Physics to the (Positive) Grassmannian (II) 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:

f ((34)(51)(62) + (14)(25)(63))
fr= (23)(31)(12)(56)(62)(25) (46) (63 (34) (45) (51) (14)

52x4()\_ﬁ) 52x2()\5\)
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From On-Shell Physics to the (Positive) Grassmannian (II) 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:

f ((34)(51)(62) + (14)(25)(63))
fr= (23)(31)(12)(56)(62)(25) (46) (63 (34) (45) (51) (14)

52x4()\_ﬁ) 52x2()\5\)
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From On-Shell Physics to the (Positive) Grassmannian (II) 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:

f ((34)(51)(62) + (14)(25)(63))
fr= (23)(31)(12)(56)(62)(25) (46) (63 (34) (45) (51) (14)

52x4()\_ﬁ) 52x2()\5\)
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From On-Shell Physics to the (Positive) Grassmannian (I) 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)

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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From On-Shell Physics to the (Positive) Grassmannian (II) Warm-Up: Classifying On-Shell Functions of G(2,n)
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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:

52><4(>\. ﬁ)ézxz(A-X)
(12)(23)(34)(45)(56)(61)

PT(1,2,3,4,5,6) =
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From On-Shell Physics to the (Positive) Grassmannian (II) Warm-Up: Classifying On-Shell Functions of G(2,n)
Building-Up the Grassmannian Correspondence: On-Shell Varieties Definitions, Stratifications, and Conjectures
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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:

1 2

52><4(>\. ﬁ)ézXZ(A-X)
(12)(23)(34)(45)(56)(61)

PT(1,2,3,4,5,6) = &6 3
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From On-Shell Physics to the (Positive) Grassmannian (II) 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)

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:

1 2

52><4(>\. ﬁ)ézXZ(A-X)
(12)(23)(34)(45)(56)(61)

PT(1,2,3,4,5,6) = &6 3
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From On-Shell Physics to the (Positive) Grassmannian (II) 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)

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:

1 2

52><4(>\. ﬁ)ézXZ(A-X)

PT(1,2,3,4,5,6) = 713733y (34) (43 (56) (61

<6 3
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From On-Shell Physics to the (Positive) Grassmannian (II) Warm-Up: Classifying On-Shell Functions of G(2,n)
Building-Up the Grassmannian Correspondence: On-Shell Varieties Definitions, Stratifications, and Conjectures
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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:

1 2

52><4(>\. 77)52><2()\,X)
(12)(23)(34)(45)(56)(61)

PT(1,2,3,4,5,6) = &6 3

[E—
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From On-Shell Physics to the (Positive) Grassmannian (II) Warm-Up: Classifying On-Shell Functions of G(2,n)
Building-Up the Grassmannian Correspondence: On-Shell Varieties Definitions, Stratifications, and Conjectures
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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:

1 2

52><4(>\. 77)52><2()\,X)
(12)(23)(34)(45)(56)(61)

PT(1,2,3,4,5,6) = &6 3

[E—
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From On-Shell Physics to the (Positive) Grassmannian (II) Warm-Up: Classifying On-Shell Functions of G(2,n)
Building-Up the Grassmannian Correspondence: On-Shell Varieties Definitions, Stratifications, and Conjectures
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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:

52><4(>\. 77)52>< (
(12)(23)(34)(45)(56

4
(e ZD
% 3

T(1,4,3,2), PT(1,2,4,3)

PT(1,2,3,4,5,6) =

[S—
I~
N

(oY)
p—
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From On-Shell Physics to the (Positive) Grassmannian (II) 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)

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:

52><4(>\. 77)52>< (
(12)(23)(34)(45)(56

4
(e ZD
% 3

T(1,4,3,2), PT(1,2,4,3)

PT(1,2,3,4,5,6) =

[S—
I~
N

(oY)
p—
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From On-Shell Physics to the (Positive) Grassmannian (II) 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)

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:

52><4(>\. 77)52>< (
(12)(23)(34)(45)(56

4
(e ZD
% 3

T(1,4,3,2), PT(1,2,4,3)

PT(1,2,3,4,5,6) =

[S—
I~
N

(oY)
p—

Amplitudes, Cosmology, Holography & Positive Geometries Lecce, Italy Part II: Stratifying On-Shell Cluster Varieties



From On-Shell Physics to the (Positive) Grassmannian (II) Warm-Up: Classifying On-Shell Functions of G(2,n)
Building-Up the Grassmannian Correspondence: On-Shell Varieties Definitions, Stratifications, and Conjectures
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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:

1 2
52><4(>\. ﬁ)ézXZ(A-X)

PT(1,2.3:4,5.0) = 1137723} (34) (45) (36 (61) < ¢ 3

fp = ZPT(Jl,...,Un),

{o€(6n/Zn)|NTET: 01 <0, <0y}
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From On-Shell Physics to the (Positive) Grassmannian (II) Warm-Up: Classifying On-Shell Functions of G(2,n)
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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:

1 2
52><4(>\. ﬁ)ézXZ(A-X)

PT(1,2.3:4,5.0) = 1137723} (34) (45) (36 (61) < ¢ 3

fp = ZPT(Jl,...,Un),

{o€(6n/Zn)|NTET: 01 <0, <0y}
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From On-Shell Physics to the (Positive) Grassmannian (II) 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)

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:

1 2
52><4(>\. ﬁ)ézXZ(A-X)

PT(1,2.3:4,5.0) = 1137723} (34) (45) (36 (61) < ¢ 3

fp = ZPT(Jl,...,Un),

{o€(6n/Zn)|NTET: 01 <0, <0y}
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From On-Shell Physics to the (Positive) Grassmannian (II) Warm-Up: Classifying On-Shell Functions of G(2,n)
Building-Up the Grassmannian Correspondence: On-Shell Varieties Definitions, Stratifications, and Conjectures
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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:

1 2
52><4(>\. ﬁ)ézXZ(A-X)

PT(1,2.3:4,5.0) = 1137723} (34) (45) (36 (61) < ¢ 3

fp = ZPT(Jl,...,Un),

{o€(6n/Zn)|NTET: 01 <0, <0y}
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From On-Shell Physics to the (Positive) Grassmannian (I) Warm-Up: Classifying On-Shell Functions of G(2,n)
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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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Toward a Brute-Force Classification Beyond MHV (k >2)

Beyond MHV (k >2), we propose a brute-force approach:
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Beyond MHV (k >2), we propose a brute-force approach:

o construct all on-shell diagrams, and enumerate the functions that result
(not as trivial as it may at first appear...)
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@ although the map from on-shell diagrams to on-shell varieties is direct
(and easy to implement)
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From On-Shell Physics to the (Positive) Grassmannian (I) 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)

Classifying On-Shell Varieties: Definitions and Conjectures

Definitions:
@ A diagram is reduced if dim(C) =d(I")
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Definitions:
@ A diagram is reduced if dim(C) =d(I")
@ Two varieties are isomorphic if there
exists a volume-preserving
diffeomorphism between them
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Definitions: Conjectures: (all well-tested)
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@ Two varieties are isomorphic if there their diagrams are related by
exists a volume-preserving ‘square moves’/mergers

diffeomorphism between them

Amplitudes, Cosmology, Holography & Positive Geometries Lecce, Italy Part II: Stratifying On-Shell Cluster Varieties



From On-Shell Physics to the (Positive) Grassmannian (II) 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)

Classifying On-Shell Varieties: Definitions and Conjectures

Definitions: Conjectures: (all well-tested)
e A diagram is reduced if dim(C)=d(I') e Two varieties are isomorphic iff
@ Two varieties are isomorphic if there their diagrams are related by
exists a volume-preserving ‘square moves’/mergers

diffeomorphism between them
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Classifying On-Shell Varieties: Definitions and Conjectures

Definitions: Conjectures: (all well-tested)
@ A diagram is reduced if dim(C)=d(I") e Two varieties are isomorphic iff
@ Two varieties are isomorphic if there their diagrams are related by
exists a volume-preserving ‘square moves’/mergers

diffeomorphism between them

@ The boundaries of a variety are those
of all reduced diagrams obtained by
removing edges from its diagram
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Classifying On-Shell Varieties: Definitions and Conjectures

Definitions: Conjectures: (all well-tested)
@ A diagram is reduced if dim(C)=d(I") e Two varieties are isomorphic iff
@ Two varieties are isomorphic if there their diagrams are related by
exists a volume-preserving ‘square moves’/mergers

diffeomorphism between them

@ The boundaries of a variety are those
of all reduced diagrams obtained by
removing edges from its diagram
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Definitions: Conjectures: (all well-tested)
@ A diagram is reduced if dim(C)=d(I") e Two varieties are isomorphic iff
@ Two varieties are isomorphic if there their diagrams are related by
exists a volume-preserving ‘square moves’/mergers

diffeomorphism between them

@ The boundaries of a variety are those
of all reduced diagrams obtained by
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Definitions: Conjectures: (all well-tested)
@ A diagram is reduced if dim(C)=d(I") e Two varieties are isomorphic iff
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exists a volume-preserving ‘square moves’/mergers
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@ The boundaries of a variety are those
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Classifying On-Shell Varieties: Definitions and Conjectures

Definitions: Conjectures: (all well-tested)
@ A diagram is reduced if dim(C)=d(I") e Two varieties are isomorphic iff
@ Two varieties are isomorphic if there their diagrams are related by
exists a volume-preserving ‘square moves’/mergers

diffeomorphism between them

@ The boundaries of a variety are those
of all reduced diagrams obtained by
removing edges from its diagram
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Classifying On-Shell Varieties: Definitions and Conjectures

Definitions: Conjectures: (all well-tested)
e A diagram is reduced if dim(C)=d(I') e Two varieties are isomorphic iff
@ Two varieties are isomorphic if there their diagrams are related by
exists a volume-preserving ‘square moves’/mergers

diffeomorphism between them

@ The boundaries of a variety are those
of all reduced diagrams obtained by
removing edges from its diagram
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Definitions: Conjectures: (all well-tested)
e A diagram is reduced if dim(C)=d(I') e Two varieties are isomorphic iff
@ Two varieties are isomorphic if there their diagrams are related by
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diffeomorphism between them
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Classifying On-Shell Varieties: Definitions and Conjectures

Definitions: Conjectures: (all well-tested)
e A diagram is reduced if dim(C)=d(I') e Two varieties are isomorphic iff
@ Two varieties are isomorphic if there their diagrams are related by
exists a volume-preserving ‘square moves’/mergers
diffeomorphism between them @ Two varieties are isomorphic iff
@ The boundaries of a variety are those their boundaries are isomorphic

of all reduced diagrams obtained by
removing edges from its diagram
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Classifying On-Shell Varieties: Definitions and Conjectures

Definitions: Conjectures: (all well-tested)
@ A diagram is reduced if dim(C)=d(I") e Two varieties are isomorphic iff
@ Two varieties are isomorphic if there their diagrams are related by
exists a volume-preserving ‘square moves’/mergers
diffeomorphism between them @ Two varieties are isomorphic iff
@ The boundaries of a variety are those their boundaries are isomorphic

of all reduced diagrams obtained by
removing edges from its diagram
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Classifying On-Shell Varieties: Definitions and Conjectures

Definitions: Conjectures: (all well-tested)
@ A diagram is reduced if dim(C)=d(I") e Two varieties are isomorphic iff
@ Two varieties are isomorphic if there their diagrams are related by
exists a volume-preserving ‘square moves’/mergers
diffeomorphism between them @ Two varieties are isomorphic iff
@ The boundaries of a variety are those their boundaries are isomorphic

of all reduced diagrams obtained by
removing edges from its diagram

o The stratification of a variety is the
graph of the poset generated
by its iterated boundaries
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Classifying On-Shell Varieties: Definitions and Conjectures

Definitions: Conjectures: (all well-tested)
@ A diagram is reduced if dim(C)=d(I") e Two varieties are isomorphic iff
@ Two varieties are isomorphic if there their diagrams are related by
exists a volume-preserving ‘square moves’/mergers
diffeomorphism between them @ Two varieties are isomorphic iff
@ The boundaries of a variety are those their boundaries are isomorphic

of all reduced diagrams obtained by
removing edges from its diagram

o The stratification of a variety is the
graph of the poset generated
by its iterated boundaries
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Classifying On-Shell Varieties: Definitions and Conjectures

Definitions: Conjectures: (all well-tested)
@ A diagram is reduced if dim(C)=d(I") e Two varieties are isomorphic iff
@ Two varieties are isomorphic if there their diagrams are related by
exists a volume-preserving ‘square moves’/mergers
diffeomorphism between them @ Two varieties are isomorphic iff
@ The boundaries of a variety are those their boundaries are isomorphic

of all reduced diagrams obtained by
removing edges from its diagram
o The stratification of a variety is the
graph of the poset generated e
by its iterated boundaries 126 WeHW) e
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Classifying On-Shell Varieties: Definitions and Conjectures

Definitions: Conjectures: (all well-tested)
@ A diagram is reduced if dim(C)=d(I") e Two varieties are isomorphic iff
@ Two varieties are isomorphic if there their diagrams are related by
exists a volume-preserving ‘square moves’/mergers
diffeomorphism between them @ Two varieties are isomorphic iff
@ The boundaries of a variety are those their boundaries are isomorphic

of all reduced diagrams obtained by
removing edges from its diagram

o The stratification of a variety is the
graph of the poset generated
by its iterated boundaries e WE
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Classifying On-Shell Varieties: Definitions and Conjectures

Definitions: Conjectures: (all well-tested)
@ A diagram is reduced if dim(C)=d(I") e Two varieties are isomorphic iff
@ Two varieties are isomorphic if there their diagrams are related by
exists a volume-preserving ‘square moves’/mergers
diffeomorphism between them @ Two varieties are isomorphic iff
@ The boundaries of a variety are those their boundaries are isomorphic

of all reduced diagrams obtained by
removing edges from its diagram

o The stratification of a variety is the
graph of the poset generated
by its iterated boundaries  w@w
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@ A diagram is reduced if dim(C)=d(I") e Two varieties are isomorphic iff
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exists a volume-preserving ‘square moves’/mergers
diffeomorphism between them @ Two varieties are isomorphic iff
@ The boundaries of a variety are those their boundaries are isomorphic

of all reduced diagrams obtained by
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o The stratification of a variety is the
graph of the poset generated
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Classifying On-Shell Varieties: Definitions and Conjectures

Definitions: Conjectures: (all well-tested)
@ A diagram is reduced if dim(C)=d(I") e Two varieties are isomorphic iff
@ Two varieties are isomorphic if there their diagrams are related by
exists a volume-preserving ‘square moves’/mergers
diffeomorphism between them @ Two varieties are isomorphic iff
@ The boundaries of a variety are those their boundaries are isomorphic

of all reduced diagrams obtained by
removing edges from its diagram

o The stratification of a variety is the
graph of the poset generated
by its iterated boundaries

@ Two varieties are called W
equivalent if they are
related by relabeling
and/or parity
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Classifying On-Shell Varieties: Definitions and Conjectures

Definitions: Conjectures: (all well-tested)

@ A diagram is reduced if dim(C)=d(I") e Two varieties are isomorphic iff

@ Two varieties are isomorphic if there their diagrams are related by
exists a volume-preserving ‘square moves’/mergers
diffeomorphism between them @ Two varieties are isomorphic iff

@ The boundaries of a variety are those their boundaries are isomorphic
of all reduced diagrams obtained by @ Two varieties are equivalent iff
removing edges from its diagram their stratifications are

o The stratification of a variety is the isomorphic as graphs

1)(2

graph of the poset generated
by its iterated boundaries

@ Two varieties are called @
equivalent if they are
related by relabeling
and/or parity
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Definitions: Conjectures: (all well-tested)

@ A diagram is reduced if dim(C)=d(I") e Two varieties are isomorphic iff

@ Two varieties are isomorphic if there their diagrams are related by
exists a volume-preserving ‘square moves’/mergers
diffeomorphism between them @ Two varieties are isomorphic iff

@ The boundaries of a variety are those their boundaries are isomorphic
of all reduced diagrams obtained by @ Two varieties are equivalent iff
removing edges from its diagram their stratifications are

o The stratification of a variety is the isomorphic as graphs
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From On-Shell Physics to the (Positive) Grassmannian (I) 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)

Summary of the Classification of On-Shell Varieties of G(3,6)

Classification of On-Shell Varieties for 6-Point NMHYV (k=3)
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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)

Summary of the Classification of On-Shell Varieties of G(3,6)

Classification of On-Shell Varieties for 6-Point NMHYV (k=3)
@ 24 (equivalence classes of) top-dimensional cells
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Summary of the Classification of On-Shell Varieties of G(3,6)

Classification of On-Shell Varieties for 6-Point NMHYV (k=3)

@ 24 (equivalence classes of) top-dimensional cells
e cach yields an identity among ‘leading singularities’
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Summary of the Classification of On-Shell Varieties of G(3,6)

Classification of On-Shell Varieties for 6-Point NMHYV (k=3)

@ 24 (equivalence classes of) top-dimensional cells

e cach yields an identity among ‘leading singularities’
e 22 of which are ‘bridge constructible’
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Summary of the Classification of On-Shell Varieties of G(3,6)

Classification of On-Shell Varieties for 6-Point NMHYV (k=3)

@ 24 (equivalence classes of) top-dimensional cells

e cach yields an identity among ‘leading singularities’
o 22 of which are ‘bridge constructible’; 1 is planar
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From On-Shell Physics to the (Positive) Grassmannian (II) 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)

Summary of the Classification of On-Shell Varieties of G(3,6)

Classification of On-Shell Varieties for 6-Point NMHYV (k=3)

@ 24 (equivalence classes of) top-dimensional cells

e cach yields an identity among ‘leading singularities’
o 22 of which are ‘bridge constructible’; 1 is planar

@ 10 (equivalence classes of) 8-dimensional varieties (‘leading singularities’)
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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)

Summary of the Classification of On-Shell Varieties of G(3,6)

Classification of On-Shell Varieties for 6-Point NMHYV (k=3)

@ 24 (equivalence classes of) top-dimensional cells

e cach yields an identity among ‘leading singularities’
o 22 of which are ‘bridge constructible’; 1 is planar

@ 10 (equivalence classes of) 8-dimensional varieties (‘leading singularities’)
e all of which are ‘bridge constructible’
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Summary of the Classification of On-Shell Varieties of G(3,6)

Classification of On-Shell Varieties for 6-Point NMHYV (k=3)

@ 24 (equivalence classes of) top-dimensional cells

e cach yields an identity among ‘leading singularities’
o 22 of which are ‘bridge constructible’; 1 is planar

@ 10 (equivalence classes of) 8-dimensional varieties (‘leading singularities’)
o all of which are ‘bridge constructible’; 1 is planar
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From On-Shell Physics to the (Positive) Grassmannian (II) 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)

Summary of the Classification of On-Shell Varieties of G(3,6)

Classification of On-Shell Varieties for 6-Point NMHYV (k=3)

@ 24 (equivalence classes of) top-dimensional cells

e cach yields an identity among ‘leading singularities’
o 22 of which are ‘bridge constructible’; 1 is planar

@ 10 (equivalence classes of) 8-dimensional varieties (‘leading singularities’)

o all of which are ‘bridge constructible’; 1 is planar
e 3,000 distinct functions
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