The reliability evaluation on atomic collision measurement by I1SO guide 98-3
(Guide to the expression of Uncertainty in Measurement)

Chang Geun Kim* !, Kyun Shik Chae* and Hyung Seok Shim *

* National center for standard reference data, Korea Research Institute of Standards and Science, 267, Gajeong-Ro,
Yuseong-Gu, Daejeon 34113, Rep. of Korea

Synopsis The demand for atomic collision cross sections has been highly increased in recent year. With these
needs, nemours researches have been done and are still going on. These scientific measurement results are flood-
ed from the paper, data book, etc. as fast growing of internet. We meet many different measurement results on
the same measurand (atomic collision process). But we could not sure about reliability on data. Even expert feel
difficulty to distinguish the accurate and reliable scientific data from these measurement results. For this reason,
the reliability evaluation on measurement result (data) is getting more important [1]. These movements are wide
spread to many areas of science with needs from industrial users and scientists [2]. In this paper, the application
of evaluation method (ISO guide 98-3) on atomic collision will be represented briefly.

1. Reliable measurement in Metrology

For the evaluation, several contents should be
surveyed such as measurand, measurement
method, tracebility, reproducibility, uncertainty,
etc. Furthermore it is necessary to define the
evaluation criteria shown in Fig.1.

__Descriptionof___

Mesurand,

_ Measurement
TT—Method —
___—Reproducibilit—___
— oy
Reference No _,-——*I*-:-,_,_
———— Uncertainty ——

/Research  [—=—"_ 3 ——
D ———Evaluation ———
ata s

No ——
Qualified SRD el B
[vaidarea swo J-—

Consistency 7_-:__:__5_':-*

©  —— Review by —— __
TT—expert

Certified SRD

Figure 1. The procedure on evaluation
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2. Uncertainty Evaluation by GUM (I1SO
guide 9-3)

The “Guide to the Expression of Uncertainty in
Measurement” (GUM) provides general rules for
evaluating and expressing uncertainty in measure-
ment across a broad spectrum of measurements [3].
Whether the individual results of n measurements
are statistically different or not, the overall uncer-
tainty can be determined by combining the uncer-
tainties of the individual results [3]. The multiple
method will be applicable on the evaluating atomic
collision cross section. In this section, the multiple
method will be introduced.
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3. The Application on atomic collision data

This evaluation method will be applicable on al-
most photonic, electronic and atomic collisions. For
example, the case of total cross section on e+Ar ,
there are several measurement results on the same
measurand as shown in Fig.2. In other to use these
results properly, data evaluate has to be done to get
recommended value. In this section, evaluation on
these results will be introduced.

Total scattering cross section for Ar
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Figure 2. The examples for total cross section on
e+Ar
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