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1. INTRODUCTION 

The high rapidly rotating neutron star is one of the enormous accelerators of high energetic particle in 

the cosmos. So, we infer that the energetic cosmic rays iare possibly produced by a pulsar. Karakula et 

al (1974) had suggested a prediction of the theoretical model of the origin of cosmic ray emitted by 

pulsar according to the theory of Ostriker et al (1967-1969). The theory had obtained the total energy 

of cosmic rays emitted by the pulsar .The energy of cosmic rays calculated by using this theory may 

reach the observable order,  Li (1988) had made the accurate corrective formula for the work of 

Karakula et al.. The total energy of cosmic rays calculated by using this corrective formula is lower 

than the work of Karakula et al.. In addition the total energy of the cosmic rays decreases with time 

gradually.. This paper examined the theory of the decrease of cosmic rays with time due to magnetic 

radiation dipole. 

2. THE THEORETICAL FORMULAE FOR TOTAL ENERGY OF COSMIC RAYS EMITTED FROM   

PULSAR  

The formula for total energy emitted by the pulsar during its lifetime is given by Karakula et al 

according to the theory of Ostriker and Gunn, which can be written as [ 
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Where zE is the energy produced from the early stage of domination of gravitational loss to the later 
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stage of domination of magnetic loss: i. e, the energy ZE  is occurred in the stage of the magnetic 

radiation 
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Where P is the period of the pulsar at time t and
dt

dP
 is its rate of change, and I and   are the 

moment of inertia and cllipticity 

The author Li (1988) had deduced an accurate corrective formula for the above formula (1) given by 

Karakula  
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In the formula (3) pp
dt

dP
P   is contributed from magnetic dipole radiation. 

3. THE MAGNETIC DIPOLE EQUATIONS AND ITS SOLUTION  

It is as shown in the section 2 that the first stage is the dominant role of gravitational radiation loss in 

almost 81 year after pulsar was born, and then, the second stage of dominant role of magnetic 

radiation loss is transformed. The energy EZ  is a most important parameter, which is the change 

energy in the magnetic radiation loss transformed from the early stage of gravitation radiation loss. It 

also is the function of total energy of cosmic rays .However the change of EZ dependent on the period 

P and its rate 
dt

dP
 in the magnetic radiation. Hence the variation of total energy of cosmic rays 

dependent on 
dt

dP
P  in the magnetic radiation. So it is necessary to solve the magnetic dipole 

equations in order to get 
dt

dP
P  or PP   in the magnetic radiation. Such equations and its solution 

can be written as Li (2020)：  
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We use 
P

2 . P is period of pulsar.` 

The equations (5) and (6) become as 
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We use primary condition ,0t    0pP   0     0   in equation (7), we have  
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In this section we study the magnetic radiation without magnetic decay constant0    in the 

equations (7)-(8) 

Substituting (9) into the equations (7) and (8) , the equations (7) –(8)  become as 
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The equations (10)-(11) can be given 
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Integrating the above equation 
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The equation (11) can be written by using (13.): 
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Integrating the above equation 
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This expression can be written as 
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4. THE DECREASE OF TOTAL ENERGY OF THE COSMIC RAYS WITH TIME DUE TO THE MAG

NETIC RADIATION OF PULSAR 

It is as shown in the section 3 that the variation of 
dt

dP
P  is the function of the energy ZE , which is 

the magnetic radiation energy loss transformed from gravitational radiation energy loss. Hence it is 

necessary to get the variation of 
dt

dP
P with time in order to get the energy ZE  in the magnetic 

radiation. This may be obtained from solution of magnetic dipole equations in the previous 

section    .  

In the previous section 2 the equation (10) can be written as 
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The equation (15) can be written as  
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Substituting (18) into the equation (17), we obtain 

 







 tt

P

P
PPPP 0

2

0

0
00 cot2exp 


                                               (19) 

Substituting the above expression (18) into the formula (3) of the energy ZE ,, we obtain  
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Substitution of (20) into the corrective expression (4), and then, we obtain that   total energy of 

cosmic ray emitted by pulsar decreases with time  
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If we put primary time 0tt  , the expression (18) can be written as 
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In which 0P  and 0P  are values in the magnetic radiation or they are curry values 

Hence the total energy is given by the above ZE .which also is the curry value 

5. NUMERICAL RESULTS 

It is well known that PSR0531+21(Crab) is a pulsar emitted cosmic rays. We calculate the case for 

decrease of the cosmic rays with time by using the date of this pulsar 

),(0030975.00 sP   
15

0 1069.422 P Allen (1973) ，4102  Rees(1974)  
02.59 Davis 

& Goldstien (1970)  ),.(105.4 245 smI  Shapiro &Teukolsky (1983) ,1067.6 8G  

).,(103 110  tsc  Substituting these data into the formulas (20) , ,and then, into (4) and (21), we 

obtain the numerical results of Table.1 and 2 as follows: 

Table1. The current values obtained from observable data : 0P  and 0P  

        00PP  ））（s1510      0)( ZE )(1014 ev    0)( totE 6010 )(ev  

   9900245.13            14.0082115         1.6198455 

Table2. The theoretical values due to magnetic dipole radiation 

)(10)( 15

M sPP   yrevE MZ /)(10)( 14  yrevEt /)(10)( 54

M   ( yrevEt /)(1060

M ）      

13.9860179       14.0019979        1.6196135      -0.000232 

6. DISCUSSION AND CONCLUSION 

(1) In the Table.1 all values 00PP  ））（s1510 0)( ZE )(1014 ev    0)( totE 6010 )(ev are 

calculated from the current observable values 0P  and 0P . The total value of energy of cosmic rays is 

approximate value ev60106.1  in the reference Li (1988)   

(2.) The decrease of total energy of cosmic rays due to magnetic radiation is )(10000232.0 60 ev  in 

one year. 

(3.) The limits of decrease of total energy of cosmic rays emitted from Crab pulsar due to magnetic 

radiation : 1.6198455 .0ev(1060  tE）   as  0 < t  <  

(4) It can be seen from (15) that the inclination angle  , decreases with time t  . 0  as 

.t . In addition it can be seen from (21) that 00PPPP    as 0  we can obtain the current 

values of energy zE  and the total energy tE  of cosmic rays. Moreover, the total energy decreases 
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with the magnetic inclination angle decrease. The total energy of cosmic ray decreases to zero as the 

magnetic inclination angle decrease to zero.. 

（5） We conclude that the origin of the cosmic rays come from some celestial bodies. The most 

important celestial body is pulsar. The total energy of cosmic rays emitted by pulsar decreases with 

time, which is determined by magnetic dipole radiation 
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