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Abstract

In this note, it is shown how to compute in special relativistic
mechanics with numerical formulas which either are Lorentz
invariant or are related directly to Lorentz invariant formulas.
Applications are made to the study of a relativistic harmonic

oscillator and to the motion of an electric particle in a magnetic
field.
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APPENDIX 2
*RUNs/R GREENSPAN, 9724

TEURSSTZ

C ELECTRIC PARTICLE IN MAGNETIC FIELD - CASE OF 1/R#R DECAY

C DOUBLE PRECISION MODE

IMPLTCT T DOUBTE PRECTIS TON TB=H30-2]
C INIT POSITION, VELOCs> AND ALPHA
5 READ (55105END=500) XsYsVXsVYsALPHA

TO FORMAT (GFT055F 20557
C PRINT INITIAL DATA
WRITE (6515) XsYsVXsVYsALPHA

5 FORMAT I XS4 TUT Sy P20 10
C INITIALIZE PARAMETERS
I=0
ITPRINT=ETD
DT=OGOOOl
VX1=0.0
VYT1T=U3T
EPS=190E‘15
ZERO=0.0
W=Te\J
C CALCULATE NEW PDSITIONS
20 X2=X+VX%DT
YZEYFVYFDT
C CALCULATE H
17 H:lOO@O/(1«0+ALPHA*(X*X+Y*Y))

CTCATCULATE NEW VELUCTTTES
F=1eU-VXHVX=-VYH#VY
A=—H#VYRDT %F

B=H¥VXFDT#F

VX1=VX
VY1l=VYy
24 CI=T . 0=VXT*VXI=VYI®VYT -
IF (C1.LT.zEROY GO TO 70
C=5QRT(C1)
25 k VX = (VX =R VR =V I AR TR T 7 TC=REVR T

Dl=1e0-VX2#VX2-yY1l#VY1
IF (D1.LT.2ERD) GO TO 70

D=SARTIDTY
26 VY2= (VY1-WH(VY1-VY+B*D)¥D) / (D-R#VY])
S=EABS(VX2-vX1)

. T=ABSTVY2=VYTY
27 IF(S.LELEPS! GO TO 28
VX1=VXx2

VYT=Vy?2
GO TO 24
28 IF(T.LE.EPS} GO TO 29

VX1=VX2
VY1=VY2
GO 10 24

C COUNTER
29 I=1+1
C PRINT EVERY 10 STEPS

T CAODT T IPRINT . EW- O WRITE (65503 TX25Y25VRZ5VY2

50 FORMAT (1X;1504F11.8)
X=X2

Y=Y2

VX=VX2

VY=VYZ
C CALCULATE 5000 sTEPS
IF (1,17T.5000) GO 1O 20

70 G0 105
500 STOP
END






