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Overview

Brief recall of Beam Ex 2003 program
Run 2003 scheduling statistics
Summary activities during the shutdown
(Offline Model)
Beam Experiments organization and plans for 
Run 2004



Beam Ex: motivation, goals

GOALS
Improve machine performance (longer time scale than ‘now’ machine 
performance)
Luminosity, upgrade (RHIC-II)
Development of beam diagnostics techniques
Inter-lab collaborations (common goals, exploit synergies, exchange 
personnel, remote operations etc.)
Beam experiments operations
Examples runs 2001, 2003:
IR correction: skew quadrupole, sextupole
Chromaticity measurements via radial wiggle
Octupoles around transition
PLL high resolution tuning
Tune scans in collision working points



Beam Ex Organization Run 2003

AC dipole (twiss, coupling) M. Bai
Beam-beam W. Fischer
Chromaticity S. Tepikian
Collimation, diffusion A. Drees, R. Fliller
Nonlinear studies V. Ptitsyn
Instabilities M. Blaskiewicz
Pressure rise, e-cloud S.Y.Zhang
Stochastic cooling M. Blaskiewicz
Transition C. Montag

www.rhichome.bnl.gov/AP/RHIC2003/BeamEx2003



Beam Ex Organization

Proposals – WEB based form
Prioritization (Accelerator Experiments Approval 
Committee)
(met 2 times, prior to d-Au and to pp run)

Up to 12 h of beam time/week during physics 
running (not during set-up and ramp-up)

WEB tools: Beam Experiments web-page, Beam 
Experiments  electronic logbook
for Run 2004 BeamEx logbook integrated with operation 
logbook – but with advanced indexing capability for easy 
search into beam ex sessions (entry tags) – tested during 
dry-run



Beam Experiments time 2003

85126156total 2003

202636pp run

65100120d-Au run
(10 weeks)

243660first 5 weeks

Beam 
available (h)

Scheduled (h)Planned (h)period

Scheduled/planned ~80 %
Beam/planned ~55 %
Beam/scheduled ~66%

Useful figures
for 2004 planning

Regular scheduling meeting on Monday very good
Time meeting, Mach-Ex meeting, Beam Ex meeting integration also
worked (spin-off from Retreat 2002)



Summer shutdown activities
Analysis of 2003 data

Use the AEAC worksheet on the WEB to collect results from 
studies – link to written documents or published papers
mostly PAC2003 papers, write CAD notes for missing!
Existence of written analysis will be a factor in experiment
evaluation and scheduling next run

RHIC Model (Offline)
AC dipole, IR correction, physical apertures, dynamic aperture, 

diagnostics, beam-beam etc. etc.
SXF, SXF Filters, interface to MADX, interface to RE/online

Use Beam Ex Meeting (Fri 11am) as a working group on Data 
Analysis and Modeling

mid June end August: Nikolay Malitsky organized the modeling 
meeting, effort now continuing as a by-weekly “Modeling Meeting”



???
AP NoteResults 2003 - table



RHIC Offline Model – then and now 

RHIC design years:  MAD8 + Fortran Teapot

Fortran Teapot UAL MAD8 MADX
UAL much wider capability than Fortran Teapot but
RHIC offline modeling software had to reconvert over 

the years (when focus was on operations)

Emphasis on modeling now for operation analysis, beam 
experiments, etc.
MAD8 MADX, space charge,… integration of RHIC 
and AGS, Booster offline model
Working group and regular meetings (Malitsky, Fliller, 
Ptitsyn, Luccio, Pilat, etc.)



RHIC Offline Model - now

MAD8

backup, legacy post-processing

MADX

SFX Filters:
(sxf_fix)
sxf_swn
sxf-field
sxf_align
sxf_irfilter

sxf_aperture

MADX

SixtrackRHIC errorsBNL responsible for the SXF
Parser module in the MADX
distribution

Lattice
database

RHIC SXF RHIC SXF

UAL 1.8

TBT data

ROOT/COORANT



RHIC Offline Model - issues

Short term (< Run 2004)
MADX SXF UAL OK
UAL SXF MADX fixed Nov 14 (NM)
SXF aperture filter finish development
SXF IR filter debugging now
Post-processing add some capabilities
SXF from online model

Longer term (> Run 2004)
SXF arc field error filter
Beam-beam in UAL
Spin tracking in UAL



Post-processing – phase space
Post-processing package ROOT/CORAANT  Ray Fliller

horizontal horizontal

vertical vertical

Yellow
2004
lattice
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2004
lattice



Post-processing       Tune FFT’s
Blue 2004 lattice

verticalhorizontal
1 sigma
particle

6 sigma
particle



Post-processing    tune FFT’s

6 sigma
particle

6 sigma
particle

horizontal vertical

Yellow 2004 lattice



Post-processing  - tune footprints



Beam Ex 2004: Organization

AC dipole studies M. Bai
Beam-beam R. Tomas
Chromaticity S. Tepikian
Collimation, backgrounds A. Drees
Nonlinear studies V. Ptitsyn
Instabilities M. Blaskiewicz
Pressure rise, e-cloud S.Y.Zhang
Remote Operations F.Pilat/T.Satogata
Stochastic cooling M. Blaskiewicz
Transition C. Montag

www.rhichome.bnl.gov/AP/BeamEx/BeamEx2004/



Beam Ex 2004 – cont’

AEAC  meeting in ~mid december (+ possibly follow-up 
in  ~march). Missing written results to be submitted 
prior to that.
Program & coordinators similar to last year (with 
appropriate additions and inclusion of new arrivals)
More discussion/integration with RHIC physics 
experiments
Continuation external collaborations
Limited start of Remote Operation Experiments
parasitic” to experiments already in the program
identify collaborating institutions/individuals
FNAL, CERN, existing collaborators a good start



Beam Ex 2004 - Scheduling

Assume here that the weekly scheduling process from 
Run 2003 is retained:

Scheduling Meeting Monday
Experiments Meeting Wednesday
(beam experiment time) Wednesday
Beam Ex Meeting Friday

Propose to identify a “leading beam experiment” in each 
beam-ex session, that is given more time (~1/2 of the 
shift) and priority.
Better preparation for the experiment
Focusing of the beam experiment session goals
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