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Abstract PBO Lab andthe architecture ofthe software has been

] ] ) developed specifically toun onseveral different operating

The Particle Beam Optics Interactive Computer systems. An overview of each of the primary components

Laboratory (PBO Lab) is a new software concept to aid the PBO Lab has been presented elsewhere [1]. Here we
both studentsand professionals in modelingcharged describe the first two key elements of the PBO listed
particle beamsand particle beam optical systems. The, the apstract: the graphic usaterfaceshell and the
PBO Lab has beedesigned torun on several computer peamiine construction Kit.
platformsandincludes four key elements: (1) graphic One emphasis in the PBO Lab is on assistingrs
user interface shell, (2) a graphic beamline construction jjtine set upandrunning of the optics programs without
for users to interactivelyand visually construct optical requiring any knowledge dhe format, syntax, or similar
beamlines, (3) a knowledgedatabase orelectric and requirements ofthe input. Beamlines and accelerator
magnetic optics elements, including interactive tutoria@stems are graphically constructed on the comyseteen
on the physics ofthargedparticle opticsand on the using drag and drop icons. Default parameters are
technologyused inparticle opticshardware, and4) a set jncorporatedfor all required inputs so that both the
of charged particle optics computational engines thffbpology of the beamline and a complete set of irjata
computes transport matrices, beam envelopes apd defined automatically during the graphical construction.
trajectories, fitsparameters tooptical constraints, and Setting up aparticular design isreduced toediting the
carriesout similar calculations for thgraphically-defined \5jyes of parameters, whicire displayed in windows

beam lines. The primary computational engines in thgyether with the parameter descriptions. Different
first generation PBO Lab are the third-ord@ANSPORT  parameterset optionsare available for defining optical

code,the multiple ray tracing program TURTLEN & elements,and avariety of units options may based.
new first-order matrix code that includes an envelspgce Eypert system type rules provide guidance for editing input
charge model with support for calculating single parameters, and additiordisplays, such asffective focal

trajectories in thepresence ofthe beamspace charge. |engthsandphase spacplots, provide users withfurther
Progress on the PBO Latevelopment isdescribed and seful feedback otheir input. The graphic usémterface

illustrations from the Widows 95implementation are ghe|| andthe beamline construction kit focus dhese

presented. objectives.
1. INTRODUCTION 2. GRAPHIC USER INTERFACE (GUI) SHELL
The increasing variety adcceleratorapplications in The conceptual foundation for the PBO Lab GUI

research andndustry places a growinglemand upon gshejl is derived from a unique graphic usenterface
scientists and engineers involved in developing neWesignedspecifically for codes used inthe accelerator
accelerator andbeamline designs. Particle Optic%ommunity, known as the Shell for Partiodecelerator
simulation codes play a key role in the design process fidated Code§S.P.A.R.C.)[2]. A new multi-platform
enhancedsoftware tools offer the promise ofimproved (mp) version of theS.P.A.R.C. environment hasbeen
productivity for beamline designers. Another benefit %veloped tosupport a number oflifferent operating
improved softwareools is a significanteduction in the systems [1]. S.P.A.R.C. MP iswritten in C++and has
time required tatrain newresearchers ithe use of optics peen constructed using a modular apprahel provides a
simulation programs. This paper summarizes progressyfdd framework forimplementing a cross platform
one such new tool: The Partidi@amOptics Interactive yersjon of the GUI. Figure 1 illustrates the PBO Lab GUI

programming (OOPRpproach has beeadoptedfor the
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Figure 1. Example of the PBO Lab graphic user interface for TRANSPORT using S.P.A.R.C. MP.
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Figure 2 illustrates a Piecandfgw for the

Quad element of TRANSPORT [3] or TURTLE [4]. The
A Pieceindlow is accessed by PBO Lab Piece \Mdows have several featursat assist
“double clicking” on the icon of thedesiredbeamline users in editing input data.
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Figure 2. Example of PBO Lab Piece Window for editing parameters of a magnetic quadrupole element.
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construction tasks. Once a selectiomiade, it may then
3. BEAMLINE CONSTRUCTION KIT be Copied, Cut, Deleted, or dragged up to the W\Bphce
The construction of a beamline usigP.A.R.C. Pane for future use. Pieces from the Work Space may be
MP follows the basicapproach used irthe original insertedin, or droppedonto t_heendsof, the beamline on
S.P.A.R.C. environment [1]. A beamline is built bythe Model Space.SelectedPieces may also beefined as
selecting and dragging (with the mouse) the icons from thetblines” to be used in constructing beamlisesmposed
Palette Bar for individual transport elemeatsidropping ©f repetitive elements (e.g. a lattice). A number of
them onto the Mdel Space Pane. Graphical OPerations on Sublinesire being developed,such as
representations of components (Piece icoms} then Expand, Inverand Rotate operation_s. A powerf_uli object
displayed on this pane. Figure 1 illustrates a M@fiice Model has beerdeveloped[5], which very efficiently
beamline composed inthis way that containsdrifts, descrlbes e|ther_ hlerarch|o(é£ub!|ne), flat (S|ngIeP|ece),_
quadrupoles and hending magnet. Transport element@" Mixed beamline representations, that forms the basis for
(Pieces) can be snapped to eitted ofthe beamline and this grqpmc functionality. Figure 3 |Ilgstral_tes example
may also bensertedinto themiddle ofthe beamline, by ©Of Subline use, where the arc shown in Figure 1Hees
selecting a drop location that is near one of the connectf#fined as a Sublinandthen replicated Stimes. Sublines
lines between elements on the beamline. may containadditional Sublines, as well asndividual
Individual Pieces or groups of Pieces on thEI€ces.
beamline may beselectedfor use in other beamline
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Figure 3. Using Sublines to construct a beamline composed of a repetitive group of elements.
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