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Computer Studies of Interactions of Particles

with Differing Masses

by

Donald Greenspan

Abstract

In this paper a new type of modeling of physical phenomena is
developed for systems of particles of differing masses. Initial value
problems must be solved by means of modern, high speed digital computa-
tion. Of basic importance is a natural, self-reorganization property
of any particle system so modeled. Extensive computer examples are

given.
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TABLE 1

Pi %0 Yi0 Pi  X,0 Vi
Pyg 4.5 0.87 Prg 2.5 2.6
Pyg 0 -1.73 Peg 2.5 2.6
Pyy O 1.73 Peg 35 2.6
Py -1 =1.73 Pep 3.5 -2.6
Pag 1 -1.73 Pep 3.5 2.6
Pag -1 1.73 Py 3.5 2.6
P ] 1.73 Peg O =346
Py -2 -1.73 Pes 3.46
Py 2 -1.73 Peg -1 -3.46
Pag -2 1.73 Pey ] -3.46
Pyg 2 1.73 Peg -] 3.46
Pio -3 <173 Peg ] 3.46
Ppy 3 -1.73 Prg -2 -3.46
Ppp -3 173 P2 3.6
Piy 3 1.73 Pry =2 3.46
Pag -4 7173 Pyy 2 3.46
Pis 4 <1.73 Py 3 -3.46
Pig =4 1.73 Py 3 -3.46
Pl 4 173 Pog -3 3.46
Pyg C:5 2.6 Py 3 3.46
Prg 0.5 -2.6 Prg 0.5 4.3
Pey 0.5 2.6 Phg 0.5 -4.33
Pgy 0.5 2.6 Pgy 05 4.33
Pg, -1.5 -2.6 'P81 0.5  4.33
Py 1.5 -2.6 Py 1.5 -4.33
Peq 1.5 2.6 Pgy 1.5 -4.33
Pes 1.5 2.6 Pgg -1.5  4.33
Peg -2.5 -2.6 Pgs 1.5 4.33
Pe; 2.5 -2.6 |
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TABLE 2
.in— x” y L v'v
10000, 0000t 1.56030 2.79100 ~48SH1ED ~11.94170
1J012. 023900 2.53430 1.67530 ~39.J3610 47.14220
. 138J0.,0003) o 1el3120 1427290 ~29.76250 _  2.54300
10000.0000U 23500 2.13320 Jen53540 LosLUTUL
1033030000 1.46159 42230 87.60250 ~24,216380
__1Uul0,850u) 218440 3.37400 20-7UL70 9.13000
13002.30299 1.10230 4,52J40 ~21.75620 16, 74070
7000.500G4 59720 3.73040 23,20220 31,4740
— . 7003.0000)  _ __2,32530 127170 ~06.43120 ~8.277740
7600.05300U 2,83890 . BU570 1521524 3.07%L0
7000, 00000 3.10220 2.24LL50 -20.373¢0 -1.77340
7000,00004 -.12470 3.20130 26.85020 ~1.8635¢6
7233,3003) 83082 3.04339) 48.01350 “53.96630
7000.0000U 2.30410 224880 -5.58200 -32.33970
_____ 7000.00009  4.238449 1.38340 -12.16270 ~51.0656¢0
7000.G00G0 3.91840 3,00010 4.78840 I VYA Y
7090,20030 +15480 2043340 ~49,2333) ~22.18740
70080.56050 3,9370C0 2.11820 14.11930 37.,J2920
7630, 00004 3.18763 2005130 (5.57523 ~29.8L813
7000.50000 2.98830 3,13420 ~43,L2630 “16oul2706
e 7300630600, +.5000Y 238650 ~11.71109 71.38840
7000.00000 2.76430 4.,03b40 1.03910 1340070
7U30.0U0000 2.,00730 447150 33.57680 7-74530
—_—2000,G00uY 237376 2 ,54850 -4 2.60330 22.0G124
70230, 32020 1.54579 ~o34850 ~33.78829 -4.39879
2000.90000 2.02210 1.06230 15.64410 4.,102bL0
e .J20006.0000) 211220 ~e25130._ o 0a22250 0 ~20.23950
7000.6000U 235380 1.56540 ~5.40L50 27.9333u
7203+ 30304 -1.53330 J403150 ~7.20172 21.22859
707000004 3. 808175 26565 ~42,75540 -4. 33050
7060,0000uU -1.5257u 1.64030 -3.79430 11.7260L3
703000000 -.22500 290510 -14,00210 4L.25230
7000.00000 84,7053y 2,.557%0 3u.30750 ~16.55160
7020.03900 1.42630 3.74770 8.45250 19.908953
7000,.00000 3.,360480 1.49100 ~3,03360 -10.47150
700000329 ~, 43330 1.,70330 70, 49240 -76.71200
7000,0000U 1.71870 1.85040 ~5.53250 24.02676
4000000000 ~+10830 ~1.2934L0 ~-34.25870 ~13.33550
. 8000,00U00 3,.39890 -2.,03840 «31140 -5.47410
400000000 4,28740 5.,19970 ~25,62640 “19.45880
4000.00000 4 ,30430 .00690 2.41410 44,70230
4000.00209 2.33470 4,326060 -97.66210 ~18.13270
4000.060000 - UF500 -~ 220310 38,0530 -3.53890C
4300.00900 5.32580 1.73333 -14.76320 ~2.42810
___4000.00000 3.4970u 3.74720 -47.,227460 16.7935G
4002, 20000 231110 4,33270 5.39230 23.53150
4000,00G600 3.62040 4.52510 -34,14450 2.1349u
4G50.20099 2.59240 -1,84149 7140459 83.67520_
40u0.00000 -1.87570U -.52700 3G.07200 ~7.73950C
4900.00000 -2.648480 26430 -25.73690 70.97110
4000.0000U -1.37490 -1.,05370 74L.48730 5.1331¢
8000.6Ga0GL ~1.03270 .99730 “L.2FEED “TX.TEIEC
4000. 90000 3.13570 5.732490 ~67.94810 1673080
. bC00.G0000 4.38690 «8LLT0 2.62650 41.41030
4093.033J9 -1.,70500 3.35870 ~17.45540 T 2865340 7
4060.20000 2.,58120 L .76550 -4 ,10720 -38.79370C
4000.90090 -1.,874830 2.42330 92.37920 42.41370
4000.000uu 1.44989 5.35226 24.,L2040 ~25o4%19C
4000.9000) 4.,41710 4,03720 5.57530 22.108790
___H0CO0.0000Y _5.270L0 3.34710 ~14 47650 38.0904C
40006 900UY 3.59740 BRIV A Y DS YT £ -1 Nt DA TA § T R
4U00.00000 ~.93420 ~212260 5¢.20810 21,4501 0
4520.2003040 1.56580 L.15382 17.77293 484,086250
40600.60000 1.6269u 1020500 -37e93260 ?22.u0cu
4020.30000 - 674630 3.86170 15.57210 -4, 37460
. HUCD.BO00U ____ 2.30%3u e 52040 =17.31100_ -13.16010
4090,000009 «BLTT0 ~1.03330 22.782%0 ~33.60600
4G00,00000 -.87210 2.0LL700 47.28610 -102.73510
40300 U0N0Y 2 6U6LT] 524557 ~3.70840 -21.21010
4000.LU00U -2.340060 1.48330 ~13.37190 25.21530
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