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What is HighTEA q in a nutshell?

A tool to make state-of-the-art collider phenomenology ...

* ... available to everyone

* No computing resources needed

* No access to complicated codes required

* ... accessible to everyone

No specific programming skills required

No expertise in theory or HEP tools needed

e ...sustainable

Only a fraction of Computing cost to conventional computations



Basic idea

> Database of precomputed “Theory Events” Not so new idea:

LHE [Alwall et al ‘06],

> Equivalent to a full fledged computation Ntuple [BlackHat ‘08'13]

> Currently this means partonic fixed order events

> Extensions to included showered/resummed/hadronized events is feasible

> Analysis of the data through an user interface
> Easy-to-use
> Fast

> Flexible: Observables from basic 4-momenta

* Free specification of bins

* Renormalization/Factorization Scale variation
* PDF (member) variation

* Specify phase space cuts
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(Partially) Unweighting

The hadronic cross section 1 A
in collinear factorization: do(Py, Pp) = zb://() dxldx2fa(x17U%’)fb(x27/L%)daab(xlplax2p2)
‘ . (0) (1) - (2)

) B 3
Gab—+X = gyl sx T Ogpx + s x +O()

Using MC method for integration: Beyond LO events might

1 n m;
Otot = — E E wi’j correspond to more than
n = F one kinematic:

Hit-And-Miss Algorithm: Subtraction events!
S
A N
Accept each event i with probability: Z we? | /Wmax

. . ,J 1,
Store each sub-event with weight: % / Zws
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Factorizations

Factorizing renormalization and factorization scale dependence:

Wy b = ’wPDF(MF,J?l,iCz was MR E ng

PDF dependence:

wppr (1 1, 22) = > fal@, 1) fo(w2, 1)

ab&channel

as dependence:

Wa, (1) = (as(p))™

Allows full control over scales and PDF
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HighTEA interface

Simplicity

Flexibility
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The server

30.5.23 RADCOR 23

Server HPC?
. P ’
A 4 N
Uvicorn server Server CPU
. urrentl
running App kel EAI"ISIZ l - ﬁ\tel(R)tx{eon(R) CPU ES5-
1 cheduler 2650 v2 @ 2.60GHz
Wlth OpenAPI 16 cores (a 2 threads)
+ 64 GB RAM

Database containing
compressed event
files
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Available Processes

Processes currently implemented in our STRIPPER framework through NNLO QCD

Availability

*V processes include leptonic decay mode(s)

A

Currently available through

ete- - jets
MATRIX /MCFM
Vioww  VH
" H(+decays) Available at Release
VA ttbar
AAA
diff. DIS Some way ahead!

ttbar + decays
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Di-jet
V+ jet e
AA+jet
AIV+2 jet Tri-jet
.
Complexity
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The Vision

Provider
, Madgraph,
' NNLOJet, MATRIX,
\  STRIPPER,...

\

Request
q The User

- ‘ Experimentalist,
Phenomenologist,

theorist, student,

Provides 'Use
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More information
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Publication

HighTEA: High energy Theory Event Analyser
[2304.05993]

Michat Czakon,” Zahari Kassabov,” Alexander Mitov,° Rene Poncelet,’ Andrei Popescu®

¢ Institut fiir Theoretische Teilchenphysik und Kosmologie, RWTH Aachen University, D-52056 Aachen,
Germany
PDAMTP, University of Cambridge, Wilberforce Road, Cambridge, CB3 0WA, United Kingdom
¢ Cavendish Laboratory, University of Cambridge, Cambridge CB3 0HE, United Kingdom
E-mail: mczakon@physik.rwth-aachen.de, zk261@cam.ac.uk, adm74@cam.ac.uk,

poncelet@hep.phy.cam.ac.uk, andrei.popescu@cantab.net

Webpage
https://www.precision.hep.phy.cam.ac.uk/hightea
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