CO—

The Lumi Spectrum Challenge

January 8, 2005
MDI at the ILC Workshop
SLAC

Eric Torrence
University of Oregon

Eric Torrence 1/8 January 2005



SR -2

0.08 |-
007 |
0.06 |
0.05 |
0.04 |
003 |-
0.02 |
001 |-

0 ] L T Ll L
490 492 494 496 498

A 1= E;
ete O 77 e'e O mmg N2 ete Oete
v

Eric Torrence 2/8 January 2005



_ea Luminosity Spectrum OChallengeO

Goals

¥Demonstrate that we can extract a physics quantity
(my, my) using only experimental observables

¥Understand the technical issues in extracting and us-
ing thedL od./s information in a physics analysis

¥Expand interest in this subject worldwide

¥Better coordinate existing efforts

Caveats

¥We should concentrate first on something simple
as a learning experience but ensure an outcome

¥This can also be used as leverage to improve the
global tools for simulation and analysis

¥Full-blown Omock data challengeO is not really a
good idea at this time
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_ea Event Generators

Precision Measurements

¥ Need precision tools
¥ Must be integral part of MC generators

http://home.cern.ch/jadach

DonOt we know how to do this? 1snOt this trivial?
| hope so, but | doubt it...
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Need(pM+ p™ (4 parameters) to generate hard process
Must at least provide/s, b, distributions™(EE)

extracted from real data (not jugs )
BSL production not independent for each beam
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Simple Version

Generation Layer Simulation Layer Analysis Layer

Machine : :
Parameters| — T
peam params

I : PATATS 1 aL/de

_ _ , . Extraction
GuineaPig , >

. ! output beams
Physics : :> *
Generator : four-vectors: ‘ physics‘

¥We should have several different data samples
representing different operating conditions

¥Machine Parameteshould be varied within a single
data set and should include non-optimal mean values
(energy imbalance, jitter, beam offsets, ...)

¥GlenO# Feedback filesan be put to use here

Detail in simulation layer can be increased as time
goes on. Probably start with simple parameterized
smearing (or even start witio simulation at ally?
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More Sophistication

dL/dE extraction

¥Ultimately, we use MC as an analysis tool
¥Simulation of dL/dE must be input directly

» | Extracted
dL/dE param:l

L ]
dL/dE dL/dE sim

Analysis Generator

? d Dete!:tor Sin1

OData lOMC

Physics m
Analysis [— "H’ Mtop

Need iterative ObootstrapO procedure to get dL/dE
parameters for MC simulation

(from Jadach...)
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Other Thoughts

¥With full generation information, events can be re-
weighted to simulate different machine conditions

¥Should save four-vectors in format suitable for feed-
Ing to full detector simulation some day

¥Want to leverage existing sophisticated analyses and
analyzerqlike Klaus Desh)

¥Try to build framework and documentation to make
It easy for casual users to pick this up

¥Many questions about which approximations are OK
and which are not

¥Important to identify and reserve critical reference

reactions(say ée’ O ZZ) that other detector groups
might also want to use for calibration...
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Proposal

| personally think we should get started
on something like this soon as an
iInternational effort with something
to report by Snowmass

Immediate To-Do list

¥Characterizgg™ p™ variations in GlenOs files
(GP does not write out all information...)

¥Investigate technical problems willeneration layer

¥Look at existing formatd_CIlO) for defining events
or decide to use our own simple format

¥Evaluate how sophisticated we want to make
the simulatiorlayer (start with none?)

¥Find people to be responsible fomalysis layetasks

| see this as a first step in a long program.
Should design things to be modular, easily upgradable,
and open to international participation (ie: donOt tie
to closely to one particular detector or analysis package).
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