Supplementary Material of the paper 
Accurate calculation of radiation damping parameters in the interaction between very intense laser beams and relativistic electron beams. 
Alexandru Popa 
NUMERICAL CALCULATIONS WITH MATHEMATICA 7 
We have the following equivalences between the notations from the paper and the symbols used in the script: 
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The input data are 
[image: image47.wmf]L

I

, 
[image: image48.wmf]L

l

, 
[image: image49.wmf]L

t

, 
[image: image50.wmf]P

, 
[image: image51.wmf]0

E

 and 
[image: image52.wmf]i

h

. 
The output data are 
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The Mathematica 7 script is as follows: 
Input data. 
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Calculation of kinematic quantities 

[image: image57.wmf]([][])

([][])

[{}PlotRange]

[{}PlotRange

æö

ç÷

èø

;

;

;

,,,,®;

,,,,®

22

1

2

f1p=-a1*Sin-Sini

f2p=-a2*Cosi-Cos

γp=*2+f1p+f2p

f3p=

γp-1;

xp=f1p/

γp;

yp=f2p/

γp;

zp=f3p/

γp;

Plotxpii+4*CPi{{0,14}}

Plotypii+4*CPi{{0,

hh

hh

b

b

b

bhhh

bhhh

]

[{}PlotRange]

;

,,,,®;

14}}

Plotzpii+4*CPi{{0,14}}

bhhh

 
Calculation of 
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Calculation of average kinetic energy 
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Calculation of damping energy 
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Calculation of ratio between damping energy and average kinetic energy 
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Calculation of average external force 
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Calculation of damping force 
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Calculation of the ratio of the forces 
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Calculation of average kinetic energy in ultrarelativistic regime 
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Calculation of damping energy in ultrarelativistic regime 
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Calculation of ratio between damping energy and average kinetic energy in ultrarelativistic regime 
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Calculation of average external force in ultrarelativistic regime 


[image: image79.wmf],,+

,,

Fzp=-a1Lp(1-zp)Cos[];

Fzp=-a2Lp(1-zp)Sin[]);

Fzp=-Lp(a1xpCos[]+a2ypSin[]);

Plot[Fxp,{ii4*CPi},PlotRange{{0,14}}];

Plot[Fyp,{ii4*CPi},PlotRange{{0,14}}];

Plot

mc

mc

mc

*****

*****

*******

®

+®

wbh

wbh

wbhbh

hhh

hhh

,,

,,

,,

,,

[Fyp,{ii4*CPi},PlotRange{{0,14}}];

Sfdx=NIntegrate[Fxp2(

Δ),{iiΔ},AccuracyGo

al12];

Sfdy=NIntegrate[Fdyp2(

Δ),{iiΔ},AccuracyG

oal12];

Sfdz=NIntegrate[Fzp2(

Δ),{iiΔ},Accu

Ù

Ù

Ù

+®

/+®

/+®

/+

hhh

hhhhh

hhhhh

hhhhh

racyGoal12];

Fdavp=(1/Uaf)*Sfx+Sfy+Sfz

®

 


[image: image80.wmf]239286

.

 


Calculation of damping force in ultrarelativistic regime 
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Calculation of the ratio of the forces in ultrarelativistic regime 
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