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Introduction
Due to the mass resolution problem, the fission yield for each product nuclide

measured by kinetic energy or double time of flight methods is not a real one, but a
fold of the yields at this nuclide of Gaussian extension for all nuclides concerned.  To
get a real one, they must be corrected for the mass resolution.

1. Correction Method and Code
According to Schmitt[1], the correction can be done with following formula:
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where YC, YU are the corrected and uncorrected yields respectively, and  is the mass
resolution, half width at half maximum(it was said in the paper that  is full width,
which is not correct).

To avoid the effect of the statistical fluctuation, the data were smoothed before
correcting, fitted with 2 order function for each 5 data points
                    2)( cAbAaAY ++=                     (2)
and the yield of center point was taken as new yield at the corresponding mass A. For
the first and last two data points, the fit values of the first and last 5 point fitting were
taken.

The coefficients a, b, c were got from following equation group, which was
deduced by least square method for each 5 data points:
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Where N=n+5, n=1,2,……,(M-4), M is the points of the data to be fitted.
The double differential of the function (2) to A is 2c, so the equation (1) becomes
                 2)()( σ−= cAYAY UC          (4)

The data were corrected with formula (4). σ  is given according to the experimental
condition, and usually, it is given by the author in the corresponding paper.

A code was developed. Instead of )( AYC , )(AYU  was used as 0 rank of

approximation in the double differential, because )( AYC  was unknown. )(AYU  was

smoothed and a0, b0, c0 were obtained from equation group (3). By using coefficient
c0, YC1(A) was calculated from formula (4)
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Smoothing YC1(A), coefficients a1, b1, c1 were obtained from equation group (3), and
using c1, YC2(A) was calculated with formula (4’), and so on. Iteration was continued
until it was convergent. In the code, it was defined as = (YCn+1(A) -YCn(A))/
YCn(A)<0.000001 for all mass number A, which makes the YCn+1(A) and YCn(A) are
completely in agreement within 5 effective figures.      

    2. Code Test
The method and code were tested. In Figs.1, 2 are shown the Zoller’s data,

including original, smoothed, and corrected one at 13 and 7 MeV respectively
compared with the corresponding data measured with radiochemistry method by LI
Ze[2,3], LIU Congqui[4], and Champan[5]. The  σ  used in the correction are 3.3 and
3.675 respectively for 7 and 13 MeV, which were given by the author. It can be seen
that the corrected data are basically in agreement within the error bar with the data
measured by radiochemistry, for which there is no this kind of problem.

By using the code INTERP[6], the corrected data(smoothed for 7 points) at 13
MeV were folded with Gaussian extension with σ =3.675, which is the same as one in
the measurement. The results should be the same as measured data. As shown in
Fig.3, the folded data are in agreement with the measured ones very well, which
proves the reliability of the method and code.
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Fig.1 Comparison of corrected Zoller’s data at 7 MeV with
          the data measured by radiochemistry method
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Fig.2 Comparison of corrected Zoller’s data at 13 MeV
      with the data measured by radiochemistry method
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Fig.3 Comparison of corrected data extention 
            with measured data at 13 MeV
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3. Practical Correction
In the practical processing, it was found that the measured data are not smoothed

enough with 5 points as shown in the equations. In this case, the iteration can not be
convergent, and there are some unreasonable fluctuations for the corrected data, even
wrong results appear with increasing the iteration times. To solve the problem, the



4

data can be smoothed two times, but it does not work sometimes. More efficient
method is soothing the data for 7 points, when N=n+7, and n=1, 2, ……, (M-6) in the
equation group (3). Investigations show that in this way the iteration can be
convergent and can give more reasonable corrected data(see Figs 1,2) for most of the
data measured by Vives, Zoller and Hamilton, except for Zoller’s data at 50
MeV(both post and pre neutron emission) . For the Zoller’s data at 50 MeV, they were
smoothed for 9 data points. In this case, the iteration was convergent and reasonable
result was obtained. Attached data were corrected in this way, namely, first soothed
for 7(or 9) data points according to equation group (3), and then corrected according
to equation (4).
    In the correction, to what extent to smooth the data is key point. If the measured
data are under smoothing (take less data points in the equation group (3)) for the
statistical fluctuation, the iteration would not be convergent and there would be
unreasonable structures for the corrected data. If the measured data are over
smoothing (take more data points in the equation group (3)), the existed structures in
physics may be wiped out. In our practical case, it is reasonable to take 7 data points
for most of the measured data, and to take 9 data points for the measured data with
larger fluctuation.
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Appendix The Corrected Data Measured
by Vives, Zoller and Hamiltan
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