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The movement of the charged particle in the magnetic field 

ia described with ordinary differential equations of the second 

order as followa
111

: 

x"= ag ·2~21/2[ ,,· ·2 ']"'( '') (1+x +y ) B x y -B (1+x )+By =w x,y,z,x ,y , 
p X y - Z 

( 1) 

y";:c _ag(1+x' 2 +y' 2 ) 112 [B (l+y' 2 )-B x'y'-B x']=f(x,y,z,x' ,y~ ), 
p X y Z 

where a= 0.2998, q= ±1,±2, •.• - particle charge, p- its 

B •B ,B - vector components of the magnetic field ~ at 
X• y z ' II 2 2 

momentum, 

the point 

(x,y,z), x = X= x/dz, x = d x/dz . 
The solution of equations (1) can be obtained by numerical 

integration with Runge-Kutt method121 at the initial conditione: 
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' I i i i i 

yi+1= yi+ 1/6(k1+ 2k2+ 2k3+ k4)h, 

where h= 6z- integrating step, 

i "' ' ' i m,= '+'1 (xi,yi,zi,xi,yi ), k,= 

i "' r ' ' i m2= "'2(::(i,i£i,!,i':(i,C£i), k2= 

f 1 (x1 ,y1 ,z1 ,x~,y~), 
f2(Xi.~i''i·~~,iE~), 

i "' r • • i r ' • m3= '+'3(oi,wi,!,i'oi,wi), k3= f3(0i,wi,!,i,oi,wi), 

i "' ' ' i ' ' m4= '+'4(fi,Ui,,i,ti,Vi)' k4= f4(fi,Ui,~i'fi,Vi), 
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2 
- ' i - ' ih '- ' ' ' 1 - ' + i ' - + fi-ti(Xi'~i'Xi,m2 )-Xi+Xih+m22 ,f1 -f1 (xi'~i'm3 )-Xi m3h,s1 -z1 h, 

I i I ib2 
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vi=Ui(yi,~i'yi,k2)=yi+yih+k22 ,vi=Vi(y '~i,k3)=yi+k3h'~i=zi+h. 
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Thus, when the momentum and magnetic f~eld map are known, 

the t:ra.jectory of the charged particle moving will be presented 

with the collect-ion of (x,y,z)- coordinates for N points. 

Very often it is necessary to solve the inverted task: to 

reconstruct the particle momentum using the given N points of 

the movement trajectory and magnetic field power at these 

points. While solving such a task in many cases it is necessary 

to calculate derivatives using the momentum as a parameter at 

the given points of the trajectory described with the particle 

movement equations. 

The aim of this work is to get presentations for derivati

ves with respect to the momentum from the solutions of the move

ment equat~ons (2). In work131 the general view of presentations 

for the derivatives with respect to the parameters for solutions 

of the ordinary differential second-order equations of the type: 

x" ~ ' ' ~(p 1 , ••• ~pn,x,y,z,x ,y ), 
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y" = f(p
1

, ••• ~pn~x,y,z,x' ,y' ), 

where p
1

, ••• ,pn- parameters. 

Let us use the results of work131 for equation (1) supposing it 

looks as follows: 

x" = !)>(p,x,y,z,x' 1 Y
1 

), 
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y" = f(p,x,y,z,X

1 

,y' ), 

where p- particle momentum is a parameter. 

Then we perform differentiation in (2) with respect to 

parameter p: 
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a' a' a 1 a 1 ai ai yi+1 yi k1 k2 k3 k4 
ap =-ap + 1/B(ap + 2ap + 2ap + Gp )h. 
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Taking into account designations (8)-(10) of the present work 

· {o"'i oki}4 
for ~-J,-J we shall get: 

Qp Op j=-1 
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Putting (11 l, (12} in (7), we get the final expressions: 
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oii .. Hllo• B.r. 
]J,HQx!JepeHI.\HpoBaHite no napaMeTpaM ypaaHeHHH 1\BHJKeHHll 
3ap.SI)I(eHHOft llaCTHU,hl B MarHHTHOM nOlle 
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IToJJy'leHbl npoH3BOI\Hble no HMnyJJ&cy KaK no napaMeTpy OT pellleHH>I 
ypasHeHHH ,n:sHxeHH.R JapsntceHHOH llacnm,hl u MamHTHOM none. PemeHH5~ 
ypasHeHHH npeAcTasJieHhl s BHJI:e pa3HOCTHhiX ex eM PyHre - Kyna c H31·HlJib

HhiMH yCJtosHHMH KoiiiH. TipHBeJI.eHhl cl>oPMYJihl npoH3BO.Il;HhiX. 

Pa6oTa BhlnOJJHeHa a Jla6opaTOpHH caepxahlCOKHX :mepmii OIUII1. 

Coo6u~eHHC Ot'Yhc,n:HHCHuoro HHCnnym II,QepHbiX HccneJJ,ooaHHM. JJ;y6Ha, 1993 
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The derivatives with respect to the momentum as a parameter frop! the 
solution of the charged particle movement equation in the magnetic field are 
obtained. The solutions of the equations are given in the form of difference 
Runge- Kult schemes with Cauchy initial conditions. The derivatives formulae 
are presented. 
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