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ABSTRACT 

We correct from the previous paper: the first, second and third order derivatives of the Bondi metric function J at the 
ISCO of the binary system consisting of a Schwarzschild black hole and a point particle. Previously, these derivatives 
where not correctly determined and that resulted in the incorrect determination of the emitted gravitational radiation at 
null infinity. The now correctly calculated gravitational radiation is now in full agreement with that obtained by the 
standard 5.5 PN formalism to about ninety eight percent. The small percentage difference observed is due to the slow 
convergence property of the PN formalism as compared to the null cone formalism, otherwise the results are basically 
the same. 
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1. Errors 

1) Equation (13) in [1] should be correctly read as 
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where   is the orbital frequency of the system. 
2) Also in the original paper by the author [1], there 

was an inherent numerical error due to the incorrect 
determination of the first, second, and third order  
derivatives of the Bondi metric function  0J x  and  
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The correct derivatives are now here given by 
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where 1 2x s   x  at the black hole horizon (i.e.  
regular singularity). We used the Matlab ode 45 solver to 
solve the initial value Ricatti type Equation (1) for . 
After the transforation 

v
1x r , and now with  having 

been numerically calculated, the above derivatives then 
simplifies to 
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From which we get the simplified expressions for J  
and J  in Equation (2). We use these expressions in the 
remainder of the computation as discussed by the author 
in detail in [1], and they are given by 
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After further computations as outlined in [1], we were able to get the following system of equations from the junction 

conditions at  (the ISCO) 0r
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We solve the above system of equations for the 
constants , , and . The theory of how these 
constants and those expressed in the Appendix in [1] 

come about is explained by the author in that paper. The 
correct numerical expressions for , , and  are 
now given by 

1c 2c 6c

1c 2c 3c

 1 0.5722276842 0.484 ,   9522675c i m     (16) 

 2 0.01759330111 0.01 ,c i  m961301970    (17) 

 6 1.792120050 0.1006643777 .c i   m      (18) 
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From the above corrections we were able to find the 
following correct graphs of the Bondi metric variables 
J , , and U  . 

Theoretically, the metric functions J  and  are 
smooth throughout the entire computational domain as 
outlined in [1], and this behavior is indeed confirmed in 
Figures 1 and 2. The metric function 

U

  does not have 
this property as can be observed in Figure 3, but it is 
crucial in the calculation of the gravitation radiation in 
the entire domain. All other metric functions are 
intergrated radially from  to . The above results 
indicate that the junction conditions at 

 
0r 6  were 

implemented correctly and that our numerical methods 
worked properly. 

Then finally, we were able to find the gravitational 
news function as 
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from which the Bondi mass loss is given by 
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20.000849049m  .               (21) 

We finally validate our gravitational radiation result in 
Equation (21) by comparing it to the results of Poisson [2]  
 

 

Figure 1. The graph of   Re 0J r ,   Im 0J r  and 

  Re 0J r ,   Re 0J r  for the Schwarzschild space- 

time. 0.0 7  and . 2

 

Figure 2. The graph of ,   Re 0U r   Im 0U r  and 

  Re 0U r ,   Im 0U r  for the Schwarzschild space- 

time. 0.07  and 2 . 

 

 

Figure 3. The graph of ,   Re 0r   Im 0r   and 

  Re 0r ,   Im 0r  for the Schwarzschild space- 

time. 0.07  and 2 . 

 
and Sasaki et al. [3], who used the  PN formalism to 
study the emitted gravitational radiation for the same 
problem as in this thesis. The  PN formula up to the 
leventh order is given by 
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where  Mm m M Mm M m      since , 
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which implies that 
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For , Equation (22) then simplifies to 0 6r 
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The above comparison shows that our results are 

approximately consistent with those obtained from the 
PN formula. This also validates our approach to the 
gravitational radiation studies using null coordinates, as 
opposed to well known standard spherical coordinates. 

The author would like to thank Professor Nigel Bishop 
for pointing out the error in the code. 
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