08 Callision_3D.nb

Proton-Proton Elastic Collision with Coulomb Repulsion

(Force is assumed to be c rr—z)

(Local) In[93]:=
Cl ear ["d obal " *"1;

m Various constants (masses assumed equal):

(Local) In[94]:=
val ={c £0.1, mL £1, n2 £ 1};

= Function for distance between the protons:

(Local) In[95]:=

L1 = (L[] -x2[t1)2 + (yL[t] -y2[t1)?;

m Equations of motion in 2 dimensions (m a=c riz):

(Local) In[96]:=
eql = {

mL x1''
m y1'"
m x2''

m y2'

= |nitial conditions:
y1[0] isimpact parameter - increase for more glancing collisions
x2[0] = +10, x2'[0]=-1 for CM collision

(Local) In[97]:=
init ={x1[0] &-10, x1' [0] &1,
y1[0] &-0.1, y1' [0] &0,
x2[0] &0, x2' [0] &0,
y2[0] &0, y2' [0] a0};
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m Solvefor trajectoriesnumerically: get coordinatesasfunction of t

(Local) In[98]:=
eg2 =Joinf[eql, init] /. val;

(Local) In[99]:=
sol =NDSol ve[eq2, {x1, y1, x2, y2}, {t, 0, 203}11[[11];

m Define a plot of the proton positions as a function of t
and tabulateit for ten t valuesfrom 0to 20

(Local) In[100]:=
Cl ear [coordlpl ot ];
coordlplot[t_]:=
ListPlot [{{x1[t], y1[t]}} /. sol, PlotStyle £ {PointSize[0.03], RGCol or [0, 0, 1]},
GridLi nes £ Automatic, Frame £ True, Pl ot Range £ {{-10, 10}, {-5, 5}}]

(Local) In[102]:=
Cl ear [coord2pl ot 1;
coord2plot[t_71:=
ListPlot [{{x2[t], y2[t]}} /. sol, PlotStyle £ {PointSize[0.03], RGCol or [1, 0, 0]},
GridLi nes £ Automatic, Frame £ True, Pl ot Range £ {{-10, 10}, {-5, 5}}]

(Local) In[104]:=
pl ot array = Tabl e[ {coordlpl ot [tp], coord2plot [tp]}, {tp, O, 20, 2}71;

m Combinetheten plotsinto one plot

(Local) In[105]:=
Show[pl otarray];

: :
)
2 o
°
®
Oo—t+fo—0.
)
-2 .
°
4 ]
2



