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' BUDBIT
(Programme 157)

G. A. Westlund

This program was inspired by letters from L. J. Laslett (q.v.)
dated 30 September 1957 and 7 October 1957. . Its object is to investigate

the motion of protons in the magnetic field of a Budker beam.

The program integrates the following equations using floating point

arithmetic:

;‘_9[)7(9)%5;:' = /\[’?(9) - I+(Z'xf)§+(l;—gf)l (X—Xf)]
fé['l(e)%‘}] =A [c - ,m,xﬂfﬂj_wr (4- w)]

where: )((9)= Mechanical linear momentum
Max. stable mech. linear momentum

oAl 1l ) <

x: R 4L a5

e r¥ _
Mand C are constants; 0€C<1.
During the first n integration steps:
Le=Ay + By1d + Cxlq)2 + Dxl(p3
Ys = Ayp + By O+ Cy19% + Dy ¢
During the next NRK - n integration steps;
Ag = AxZ + sz(p + CxZ(DZ + Dx2¢3

2
$r = AyZ + Bysz + Cy?.(l) + Dyzq)S«

where (b =8/2MW, mod. 1.

The variab'le 8 1is carried in units of 2W and can be represented as:
- (8/2M ) =k + 8 where k is an integer and 0€ 8'< 1. Initial values ko
and 8,5 may be given to this variable. The program accepts an eleven

digit k,, but prints only the last five digits of k.

NRk integration steps are used on an interval A@/2T) =1,
are printed every N, steps and the entire run lasts for N steps.
counter for N may%

is printed after Np + (Cp)o steps.

Results
The

e given an initial value (Cp)o, so that the first result



BUDBIT AGENDUM (PROGRAMME 157)

1. All parameters will be zero unless set otherwise {except 7)(dx/d8) =

max
Xmax = 1 ({dy/d8)max = ymax = 10). Do not enter such zercs.

2. All values are held from run to run. Ina series; enter only those
parameters which change on subsequent sheets.

3. For backward integration, replace NRK with ﬁNRK"

4. To eliminate computation of the x-equation (SS4 up), check box:

5. To eliminate computation of the y-equation (SS5 up), check box:

6. For application of the search feature (SS6 up), check box:

Paraméter Address | Value Parameter Address Value
ID No. 101 Ny 105
Ng 102 (Cp)g 106
NRK 103 Kq 107
n 104
END INTEGERS
' N |EXP | N EXP
8o 110 A, 126
By 127
7(“%46)o 112 ~ Cj:_:l 128
Xo 113 D, 129
7(:!%9)0 114 ' A2 13¢
o | 115 B I B, - 131
N s)wax | 116 |t Cx2 132
X max 117 + Dy> 133
P Vaa)max | 118 |+ Ayy 134
¥ max 119 |+ Byl 135
A 120 Cy1 136 ‘
C 121 | Dy 1 137 ‘
e 122 ' Aya 138
V-4 123 Byp 139
Y 124 Cy2 140
é 125 Dy 141
END FP NOS




The number of integration steps between printing may be vnsuahzed
with the help of the followmg diagram plot'ted along a 8/2M-axis:

8/2W:  ky+8'y kot1 | kgt2 Ko+ 3

cb Coeffs: 1 2 1 2 1 2 ere,

Print: % (init. conds.)

r—— n-0 'ONRK -—-F——,NRK-n--t-— n —7-— NRK—n—-(—— n ——qn——NRK=n_——>

Steps: —————Np g (1-6'0) NRK NRKk—

(CP)0+ NP ; 'J%NP""NP‘I"NP'#NP*!
, ' ' £ # & N

The print format of initial conditions is as follows:

00157 - " 'ID - , _
00157 NRK n Np (c.)

N o
00157 P](Ex(dom Xpaax Vdyltlhpox  Yrrax - P

00157 A - C

00157 oL B Y - §
00157 Ag1 Byi Cx1 ‘ Dy1
00157 Aﬁ;z BxZ Cx2 Dx2
00157 A i B Cv1 D
vl y1 2 yl
4 5z sS4 sg5 SS6

In order to save computation time, the sense switches 4 and 5 are
provided. If SS4 is up, the entire x-equation and the quantities x, X,, and
dx{d® will be ignored by the computer. Similarly, if SS5 is up, the
y-quantities will be ignored.

The standard Search Feature is provided for a series. If sense switch ¢
is up, the first run of a series which reaches Np steps will terminate the
serxes

The average time per run is 13+ (. 04+. 6/Np)NE seconds.

A sample agendum sheet is attached. All parameters will be regarded
as zero unless specifically set, except the overflow constants )Y(dx /de)max =
Xmax = 1(dy/d8)may = Ymax = 10. All parameters are retained from run-to-
run in a series. The agenda for a series should be carefully stapled together.
Only those quantities which change should be entered on subsequent sheets.
The program accepts an eleven digit ID number, where

ID = (HUMAN ID) 102 + RUN ID.



BUDBIT SERIES AGENDUM SHEET
- (Programme 157)

To follow and be attached by staples to at least one standard BUDBIT AGENDUM SHEET.
If other than the below specified quantities change from run to run, use a standard sheet
for each run.

Based on BUDBIT number as first of series.

INTEGERS FLOATING POINT NUMBERS
ID No. ko 86 7(*%4a), Xo PV ds)o | Yo
101 107 110 112 113 114 115

e s i i e
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