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Systematic error of the centroid of X-ray peaks
from adding histograms with gain drifts correction

There are some gain drifts in a cycle of E5S70 experiment,

so about 8-12 runs are packed as a unit of a data set.

As a gain of a data set isn’t same as the gain of other data set,
a histogram isn’t same also.

When all histograms are added to get the final result after
channel to energy conversion, it is not clear that the centroid
of a X-ray peak is same as the energy used as calibration.

In this report, it is checked by a simulation using two pure
Gaussians as Ti and N1 Kal peaks.



|. Two pure Gaussians (simulation)
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meanTi = RandGaus(1450,10) meanNi = RandGaus(2450,10)

the mean of Gaussians change with the histogram 1d
as a Gaussian distribution (0 = 10 ch).



2. Gain drift simulation

slope = (E(NiKal) - E(TiKal)) / (meanNi - meanTi)
E(NiKal) = 7478.15 eV, E(TiKal) = 4510.84 eV
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histid remark : this gain drift is
over estimation.



3. Fitting added histograms
with gain drifts correction

the number

e — /
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4. Fit results

number of hist TiKal [eV] NiKal [eV]
10 4510.80+0.24 7477.70 £ 0.29
30 4510.85+0.14 7478.00 = 0.20
50 4510.80+0.11 7478.25 +0.13
70 4510.80+0.11 7478.25 £0.13
100 4510.86 = 0.08 7478.09 = 0.09

calibrated values :

E(TiKal) = 4510.84 ¢V, E(NiKal) = 7478.15 eV

we can conclude “‘systematic error << statistical error™




low statistic test ()

1000 events pure gaussian
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the number of histograms is 50.



Simulation : ev/ch |

low statistic test (2)
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TiKal = 4511.24 +£0.34 eV
NiKal = 7478.28 +0.40 eV

if the statistics i1s changed as 1/10
times, the centroid of X-rays are
not changed .



Summary

The systematic error from adding the histograms
with gain drifts correction is estimated by

simulation using two pure Gaussians as Ti and Ni
Ka|l X-rays.

The systematic error is smaller than the statistical
error enough to neglect it.



