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Described in detail in Angeles Martinez, de Angelis, Forshaw, Platzer, Seymour [1802.08531]

The soft evolution algorithm

We dress the hard process density matrix with
iterative real and virtual operators:
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By working in the colour flow basis, we can expand the exponentiated anomalous
dimension as a series in 1/N_ Platzer [1312.2448]:
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Keeping track of colour
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At each step in the evolution, the
colour state after the action of the real
and virtual operators is sampled. This
defines each event as a trajectory

in colour space.

We count every factor of 1/N,
included at each step. There are four
possible sources: the reals, the
virtuals, the scalar product of the final
colour states, and the hard process.

Thus, we can expand the cross-section
in this way:
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Significant developments

]

* Implemented "rings and strings" in the calculation of real emission
matrix elements, which exploit the collinear-finiteness
of subleading colour.
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See Forshaw, Holguin, Platzer [2112.13124] ' [

*  Switched from an angular collinear cutoff to a s
rapidity-type cutoff.

* Added functionality to write event data in HDF5 format, allowing
for reanalysis of data and reducing computing time significantly.
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* Alot of different improvements to the sampling - notably the Z if\rgﬂgm (C{Lm + + .
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ability to count colour orders and specify the desired colour
accuracy of the evolution.

We could force the evolution to stop here, for example
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e*e 9 q | gaps between jets

Breakdown in powers of 1/N. for a specific multiplicity
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e*e 9 q | gaps between jets

Breakdown in powers of 1/N. for the whole cross-section
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e*e - qq | unitarity check
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We can run the evolution fully
inclusive, accepting every
emission.

We expect all the virtual and

real emissions to cancel, which
serves as a sanity check

No gap...
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e*e - qq | gaps between jets

Lorentz invariance
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Effect of the subleading colour

e*e - qq | gaps between jets
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Effect of the subleading colour

\1T/4

> g

Full colour m—

[

Full cross-section 0 emissions 1 emission

2 emissions 4 emissions 5 emissions

J

s g
e 10 :____,,7*"""

0.1
0.08
0.00
0.04

-0.02
-0.04
-0.06
-0.08

0.02
o i/\ﬁv/\

-0.1

(SFuliColowr - OLC) / (OFuncolou)

10!

sx107!

Fernando Torre Gonzalez

PSR24, July 3rd

10



Full colour m— [ Full cross-section 0 emissions 1 emission ]
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Full colour m— Full cross-section 0 emissions 1 emission
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qq @ qq | Coulomb exchanges

1 emission, broken down in powers of 1/N_
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We can simply insert

the Coulomb/Glauber phases in
the anomalous

dimension, and the algorithm is
able to resum them.

Perfect agreement with
independent calculation.
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e*e - qq | event generator mode
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Until now we have only

discussed using CVolver as a
resummation tool for gaps between
jets.

But it can also be run as an event
generator -- evolving all events down
to some infra-red scale y, and

then applying the measurement
function to generate a differential
cross-section.
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Summary and next steps

We have implemented a full colour soft evolution algorithm that keeps track of
every source of subleading colour in a systematic way.

We have performed every cross-check we can think of.

It has provided plenty of evidence that there is significant non-trivial subleading
colour coming in at phenomenologically relevant scales.

It is ready to produce lots of other interesting physics -- for example we can
study differential observables in event generator mode (like colour

reconnection) and Glauber effects.

The algorithm design is such that we can "plug in" new features, which are
under development:

Full kinematics parton shower, with hard process elements.
k¢ ordering.

Hard-collinear physics
See Forshaw, Holguin, Platzer [1905.08686]

We workfem
tomorrow
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Appendix: PRL plot for qqbar
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Colour reconnection
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Figure taken from the L3 collaboration [hep-ex/0303042]
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