
SNU Nuclear Science

(Metrology)

SNU Nuclear Science

(Measurement):
-

(VIM3)
- (KOLAS-G-020)

(Quantity): 
- , ,

(VIM3)
- (number)

(Value): (magnitude)
(Measurement result):

- (VIM3)
- ( , !!)

SNU Nuclear Science

(Measurement unit):
- ,

(Measurement standard, etalon):
- , (quantity)

, (quantity)
(Uncertainty):

- , 
(VIM3)

- / , 

!!

SNU Nuclear Science

: 

(1) (SI)

'Le Systeme Intenational d' Unites'
' ' .

' '
, 1960 11

(CGPM)

SI 7 ,

, 21
.



SNU Nuclear Science

: 

(2) (Calibration)

, (quantity) (
) ( ) ,

.

SNU Nuclear Science

: 

(3) (Traceability)

, .

Unbroken chain of comparisons to the SI units,
all having stated uncertainties

(or Primary dosimetry lab.)

SNU Nuclear Science

: 

(4) (Uncertainty)

SNU Nuclear Science

: V&V

(5) (Validation and verification)

(Validation):

(Verification):

:
: ( )



SNU Nuclear Science

?

(Radiation) (Activity)

Sv/hr Bq

-
( )

-
( )

(CPS) -
(Sv/hr)

(CPS(E)) -

(Bq)
/ (cps)

( , , )

/

SNU Nuclear Science

A(dps)
- : ( ) x A(dps),

- : N(cps), solid angle

SNU Nuclear Science

SamplingAssay vs Subject Assay
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*  k n o wn as GUM2
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Guide to the Expression of Uncertainty in Measurements, 
(GUM), ISO, 1993.

, KRISS-99-070-SP,
, KOLAS-G-

002 (2016)
Guidelines for Evaluating and Expressing the Uncertainty 
of NIST Measurement Results, NIST Technical Note 1297, 
NIST, 1993.
Quantifying Uncertainty in Analytical Measurements, 
EURACHEM, 1995.
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E (A) .
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1.
Energy, FWHM, low tail
Efficiency

2.
Peak search, centroid, FWHM
Net peak area

3.
, ,

4.
Nuclide matching, Activity, MDA

5.
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Peak Tailing
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(Efficiency Curve)
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(Efficiency Curve)
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In commercial Softwares (Gamma Vision, Genie 2K),
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HPGe
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Peak Search
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Net Peak Area 
Summing : gross area continuum

(singlet) : default
Non-linear LSQ fitting : Gaussian fitting

(multiplet) Gaussian fitting : default
Gaussian fitting : Option
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Peak Area 
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Peak Area 
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Gaussian fitting

Non-overlapping single peaks will be fitted by Gaussian functions only if
the singlets box is checked in Peak Area setup

(not normally recommended, but can be useful for some applications)
Peaks considered as multiplets are always fit with Gaussian functions
Calculation of peak areas for these conditions is performed by integrating
the Gaussian function within the channel range of the established ROI
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Net Peak Area

Blank ( )

electronics MCA

Live time cps 

(random summing or pulse pileup)
(input count rate, ICR)

pulser( point sources)

(coincidence summing) 
2 cascade 

Software
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( s) event

(random summing, pulse pile-up)
(energy, geometry )

Pulser
(coincidence summing, cascade summing)

,
, geometry

X
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- (cascade decay)
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(internal conversion)
K- (L, M,

X- ,
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Energy
(keV)

Uncorrected / Corrected

450 mL 1000 mL
898.04 0.937 0.949
1173.23 0.911 0.928
1332.49 0.904 0.921
1836.05 0.911 0.928
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(Quality Assurance)
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Minimum Detectable Amount (MDA)
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Currie Equation

LC: Critical Level ( , )

LD: Detection Limit( )

LQ: Quantitative Limit( )
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Minimizing MDA 
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