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POSED SYMBOLS TO BE USED FOR DIMENSION

AND PARAMETERS OF THE 100 MeV ACCELERATOR.

1., Magnet Geometry.

(a) Azimuthal dimensionst to be specified in terms of angles in radians

subtended at the centre of the accelerator.
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magnet period (half of (+) magnet + short straight section +

_ 2r_ whole of (~) magnet'+ short straight section+
]

N half of (+) magnet) "

M = magnet superperiod (measured from centre of a long straight
section to the centre of the next equivalent long straight section)
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P = angle subtended by iron of one pole
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" " " ghort straight section
(i.e. between edges of adjacent poles)

angle subtended by long straight section.
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(b) Radial dimensions: to be specified in terms of radii in metres from the

centre, measured in the median plane.
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R = minimum " inmer " " "

meximum (overall) outer radius of magnet
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= outer radius of iron

inner radius of iron

i

= outer internal radius of vacuum chamber
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(c) Vertical (axial)dimensions.

G . = minimum gap between pole faces

ml

Gﬁv = internal vacuum chamber gap at R = RMF
= 1" " " 1" 1 -

GMV R RmF

ZM = overall vertical dimensions of magnet measured from the median planes

2 Fields and Orbits.

T k :?ﬂ
Basic field equation: B = - Bo (';:') bj sin jM o
) $=1

B and B are in Weber/sq. metre.

T is an arbitrary radius at a particular azimuth at which the induction has

the value Bo.
k = magnetic field index (momentum compaction parameter)

@ = azimuthal co-ordinate

r = radial "
bj = PFourier coefficients of field
M = superperiodicity (integer)

Orbit co-ordinates:
r,9,z
scale factor S, r = 8.P
Scaled co-ordinates: Py @, 4

Canonical conjugate variables:  p°, pp
i;,pci

Linearised betatron oscillation variables: X, p
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Application of suffixes to scaled canonical conjugate variables:

e =
Po ? ppo at € 0
pe ’ ppe at equilibrium orbit
Peo? Poeo values of p_ 4 ppe at €=0

L = Integrated orbit length. Sceled value: A ; L =35, A

1

LS
{

scalar magnetic potential (in calculating \P s Ty Z are scaled by

factor §,; T =50, 7= Szc)

B =-A§

e = electronic charge (coulombs)

o ¥

o) = o = nyYvV v = particle velocity

3+ Acceleration Parameters.

=1
{2 = particle revolution frequency in rad. sece
. -1
Y o= Q/on = particle revolution frequency in cycle sec

) = R.F. gap voltage frequency in rad.secm:L

(A -1
f = —= =M " " " cycle sec

e
; NI
h = harmonic number = < U
Suffixes 3, i, t refer to the synchronous particle of stacking energy

(e.g. 100 MeV), injection energy (e.g. 2 MeV), and transition energy, respectw

ively.
E = total energy of electron (usually in MeV)
Eo = rvest " " " ( 1" " " )
1
_ 2 -2 . X
Y “E/Eoz’(l‘ﬁ) i B = c
' = 0 (an/aE) = 4a0/av

W?S‘}‘%‘

Canonical conjugate variables: W , ¢

PS/432
/43 " " dl (scaleé)= Yy V



-l -

U = gap voltage (peak) in volts

Qs = phase of synchronous particle (stable fixed point)
fﬂ = gin o, = "acceleration parameter"

A = bucket area in eV.sec. (suffixes s, 1 apply)

a(rﬂ)= a special function of f’

g = bucket growth factor = AS/Ao

a = frequency modulation ratio = fi/fS

R = radial co-ordinate of an equilibrium orbit at a specified azimuth.
AR 1 AE

2 S T +1) E (for v —>c)

LLRS = radial spread of electrons of a single stacked bucket

'ho. of stacked buckets

B
fl

RT = total radial spread of n stacked buckets.
AE

1 7
N mi——
22 nBR =2 = B_

AT = total phase-space area occupied by n stacked buckets Qin.As

o+
{

time variable
t = acceleration time

a
T = phase oscillation period (small amplitude oscillations)

Note.

If anyone wants to change any of these symbols, will they please think about

the consequential changes and then get in touch with one of us.

The idea is for symbols dealing with aspects of theory and/or design not yet
worked out to be chosen taking into account the above list of symbols already
allocated to other things.

M. Pentz N. Vogt-Nilsen.
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