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THE APPLICATION PROGRAM "TK!Solver"

TK!Solver is the registered trade mark of an application program which is available on
microcomputers, like the Macintosh, and the IBM PCL. It allows the user to define a physical model by
specifying a set of variables, and a set of equations connecting the variables. Some of the variables are
labeled as input, and others as output. Upon command, TK!Solver solves the equations to find the
values of the output variables corresponding to a given set of input variables. If the model equations are
under- or over-constrained, only a partial list of solutions will be produced.

It is not necessary to write equations as the assignment statements familiar from most
programming languages, so that expressions like a*b=c+d and a*x"2 +b*x +c =0 are valid. Itis
a trivial task to relabel input variables as output, and vice versa, a common practical need. Units are
attached to variables where necessary, and linear conversions between units may be specified. Variables
may also be labeled as "lists", so that output lists can be solved as a function of an input list. Any of
these lists can then be plotted, or tabulated.

Further detailed information about TK!Solver is found in the User Manual, which can be
obtained from one of us (JMP or SGP). In addition there are sample models, and further
documentation, on the disk "SSC! Solver", which we are making available for use on the CDG
Macintoshes.

THE MODEL FILE "SSC Parameters 1"

"SSC Parameters 1" is a TK! Solver model file which describes the SSC, as defined by a set of
84 parameters (variables) and 56 equations, in different 'sheets' of the file. No attempt will be made



except to include listings of the sheets at the end of this note. Each sheet is broken down into the same
set of logically associated groupings of equations or variables, such as INTERSECTION REGIONS, or
SYNCHROTRON RADIATION, et cetera. However, it is emnphasised that some of the tions are
approximations, and the user must bear the primary responsibility for understanding the physics behind
the equations, in order to make his or her own estimate of the accuracy of the results. We are, of course,
very willing to discuss, and if necessary revise, the contents of the model.

The disk "SSC! Solver" containing the model file can be obtained from one of us, or may be
found in the CDG library. Later versions of the same model are under development, and will be placed
on the same disk, as "SSC Parameters 2", et cetera. For example, it is hoped to include a description of
longitudinal phase space behaviour as soon as possible. In the meantime, every attempt has been made
to make the initial parameters in the file consistent with SSC parameters as they are currently defined?.

"SSC! Solver" is not a 'start-up' disk, and so must be used with a second disk containing a
system folder.

If a recent system is being used, the "Imagewriter" option in “"Choose Printer” must be chosen
before invoking TK!Solver, if printing is to be successful.

Try "Use Reduced Font", in the "Settings” menu.

Help is available through "About TK !Solver”, in the € menu.

REFERENCES
1 Software Arts, Inc., 27 Mica Lane, MA 02181
2 see, for example, J.M.Peterson, Parameter Meeting Notes, 11/21/85, SSC-N-79



THE VARIABLE SHEET OF "SSC Parameters 1"
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THE RULE SHEET OF "SSC Parameters 1"
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“FUMDRMENTRL MACHINE PRRAFETERS
Briw = Egle
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" INTERSECTION REGIONS
sstor = sorilestbeior/osd
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"SIHGLE BUNCES -
Mt = M

S = Cire

o*Th = Sb

“HRNY BUNCHES

Bu = lav/ip

lavtTh = Nb*qe
Ip*slong*sqri(2*PI()) = lav*Sh
Us = Ni*Es*qe

“BEAM DVIRICS
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“SYNCHROTRON FRDIRTION

ucrit = 1. S%hbartctas ™ 3/rho
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“REGULAR CELLS, ASSIHMING THIN QUADS 11! APPROXIMATIONS 111
LERLOL 360 = 28 hbove
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“DIPOLES
Bfield®rho = Brho
rho*thela = Ld

Nod*thata = 2% 10

“QUADRUPOLES 11! APPROXIMATIONS 111t
q = Z*sfihAh
bilg*.quad = g¥Brho

komax = bigeok/Brho

"SEXTUPOLES 111 APPROXIMRTIONS 11t
g0 = g/ {(PFeming

sfo = q/(2%emax)

sd = sdo*chinatl/(Ncel i*chicell)

s{ = sfo*chinatl/{(Noel itchicell)
blsd¥sexi = Tsd*Brho

blefH.gaxt = Zeg{Brin

“UNIVERSAL CONSTANTS
Cg = (4%P103/3%rp/Mp*3
rp = qal(4%P1( Ye0%p)



