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Motivation e e

* Contribute to NNNLL Jet impact factor ém A -
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* Prepare complete set of PEVs and CEVs for y - ——

high logarithmic correction (radiative) for : o

BFKL program (kernel) 3 S 3
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* The amplitude-like identity, photon decoupling, Kleiss Kuijf, SUSY Ward
|dentities

 Summarizing all known PEVs and CEVs and tabulating them to Mathematica
files (using minimal set of variables)



Extraction of high energy building block: In total 3(n-3) variables

Expressing amplitude in suitable minimal set of variables to describe n point amp
with spin
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Convenient for high energy factorization
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The extraction formula CEV
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Some results: parton colour ordered CEV
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All tower of results extracted for PEV and CEV up to 4 emissions
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[Results summarized in Github codes]
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We have tabulated them all in the Mathematica in minimal set of variable representation and checked



Checking the result: soft, collinear, or high energy factorization

* Large rapidity limit
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Checking the result: parton pf;soton decoupling identity |
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Checking the result: parton photon decoupling identity
Power suppression
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Checking the result: photon decoupling identity (off shell)

Example
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Checking the result: parton Kleiss-Kuijf relation
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Conclusion

* We expressed amplitude in a suitable minimal set of variable

* We extract parton PEVs and CEVs up to 4 emissions with all colour
orderrings and all helicity configurations.

* We check them by examining factorization properties or on
amplitude-like identities, (onshell/offshell) photon decoupling,
Kleiss-Kuijf, SUSY Ward Identities.



Future Directions : ;
e “Squaring” PEVs and CEVs %m
and get radiative corrections to jet impact factors or BFKL kernel * : %

q2

* We can extract 4 parton soft current from 4 emission CEVs

Plot by [Del Duca, Duhr, Haindl, Liu, 22]



The end

e Thanks |



Additional slides



Spinor product

Mandelstam invariants

Momentum components

ie. ptp~ ptp™*

Minimal set of
variables

1,*
Xa < Qf- QIJ




Aside: Minimal set of variable: easy to get rid of spurious pole
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e Spurious pole cancellation: finding common denominator
* Can show analytically BG=BCFW
* No need to tedious spinor algebras




From high energy limit of [GGT package]

Some results: parton colour ordered CEV %
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R’s physical pole (rational), A’s spurious pole (rational)

Finding common denominator eliminate all spurious poles (A)’s



Checking the result: SUSY Ward |dentity
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Checking the result: SUSY Ward |dentity
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From high energy limit of [GGT package]

Compare with known gluon CEV X
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C’s physical pole, A’s spurious pole

Finding common denominator eliminate all spurious poles (A)’s



Extraction of high energy building block

pi = (p.p; . piL)

= [piL| (€¥",e7Y"; cos @5, sin ¢;)

Y = Ui
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High-energy building blocks:
CEV: C,
PEV: P




s=(p1+p2)? t=(p1+ps)? u=(p1+ps)?,

leading logarithmic accuracy (LL): oy L™
next to leading logarithmic accuracy (NLL): a2 L™t .

where 1, — |p = LT (s » —t).

t 2

One loop
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s=(p1+p2)?, t=(p1+p1)* uw=(p1+p3)? (s > —t).
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Tree level

One loop

Two loop




Unique representation of Amplitudes also PEV and CEV
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Extraction of high energy building block:

Expressing amplitude in suitable minimal set of variables

In total 3(n-3) variables
to describe n point amp

with spin
3 P4 Ps Ps Pn—2 Pn—1
P3 X Xo X3 Xn-4 Xn-3
-t = Pt < L P
2] 29 g ,:/:3 Zn—4
e -
Qf_ qé— C]:gL Tn—1 q(n—B)
P2
4 1
Piio qii+1
Pits Plit3)
Suitable minimal set of variable <‘) ,H } |
X, _ 5'1(-?‘.+2) I = <2‘!5|1]
* Separate longitudinal and transverse T os1aes (2 \pH;g\ 1} H 21]
e Convenient for high energy
factorization p; = (pﬁpipu)
1 (3

* Free of spurious pole

piL] (¥, e7¥"; cos ¢, sin ;)

Pn

P



