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Trumpet curve
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Trumpet curve
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All response values
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number 1333
σ+ 1.39

mean 1.02
σ− 0.66

min 0.02
5.0% 0.24

25.0% 0.87
median 1.04

75.0% 1.24
95.0% 1.53

max 2.79

All
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Photon response values
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number 977
σ+ 1.41

mean 1.12
σ− 0.84

min 0.21
5.0% 0.72

25.0% 0.94
median 1.10

75.0% 1.28
95.0% 1.56

max 2.79

photon
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Beta response values
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number 270
σ+ 1.10

mean 0.67
σ− 0.24

min 0.02
5.0% 0.12

25.0% 0.25
median 0.66

75.0% 1.05
95.0% 1.35

max 1.68

beta
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„Mixed“ response values
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number 86
σ+ 1.24

mean 0.99
σ− 0.75

min 0.28
5.0% 0.60

25.0% 0.85
median 1.01

75.0% 1.16
95.0% 1.35

max 1.50

mixed
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Frequency distribution of all Responses (R)
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Individual results
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All response values
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Response values distribution
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Photon radiations
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Beta qualities
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Coefficient of variation (CV) 
of response values R
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number 526
σ− 15.6%

mean 6.8%
σ+ -2.0%
min 0.0%

5.0% 0.6%
25.0% 1.9%

median 4.2%
75.0% 8.2%
95.0% 21.2%

max 97.5%

All
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Angular response photon/beta
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number 72
σ− 1.00

mean 0.90
σ+ 0.81

min 0.64
5.0% 0.77

25.0% 0.86
median 0.91

75.0% 0.95
95.0% 1.02

max 1.26

ratio RQR3 60°/0°
number 72

σ− 0.64
mean 0.43

σ+ 0.22
min 0.16

5.0% 0.18
25.0% 0.26

median 0.38
75.0% 0.58
95.0% 0.83

max 0.93

ratio Sr-90 60°/0°
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Linearity RQR9
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number 112
σ− 2.46

mean 1.21
σ+ -0.05

min 0.82
5.0% 0.92

25.0% 0.97
median 1.01

75.0% 1.08
95.0% 1.42

max 11.60

ratio: H/L
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Reported background values
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number 72
σ− 0.37

mean 0.24
σ+ 0.11

min 0.00
5.0% 0.05

25.0% 0.19
median 0.23

75.0% 0.30
95.0% 0.39

max 0.86

Dose mSv

3 systems with 0 mSv
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Outliers (numbers and fractions)

19

Radiation Quality Ph PhB B All
Kr-85/0° ##### 67% 0% 64%
Sr-90/0° ##### 0% 0% 0%
Sr-90/60° ##### 64% 75% 64%
all betas ##### 44% 25% 43%
RQR3/0° 11% 7% ##### 9%
RQR3/60° 9% 2% ##### 5%
W-80/0° 5% 5% ##### 5%
RQR9/0° 8% 10% ##### 9%
Cs-137/0° 4% 1% ##### 2%
all photons 7% 6% ##### 6%

mixed Sr-90/Cs-137 ##### 2% ##### 2%
all 7% 16% 25% 13%

beta

Outliers (%)

photon

Radiation Quality Ph PhB B All
Kr-85/0° 0 58 0 58
Sr-90/0° 0 0 0 0
Sr-90/60° 0 55 3 58
all betas 0 113 3 116
RQR3/0° 6 6 0 12
RQR3/60° 5 2 0 7
W-80/0° 5 8 0 13
RQR9/0° 9 17 0 26
Cs-137/0° 2 1 0 3
all photons 27 34 0 61

mixed Sr-90/Cs-137 0 2 0 2
all 27 149 3 179

number of outliers 

beta

photon
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Number of outliers per system
(approx. 1 out of 10)
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accepted are outliers of 10%
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# outliers (sys) 0 1 2 3 4 5 6 7 9 14 15 all 0-2 > 2
B - 1 1 - - - - - - - - 2 2 0
Ph 24 - - - 1 - - - 1 1 - 27 24 1

PhB 7 3 4 6 14 3 3 1 1 - 1 43 14 27
All 31 4 5 6 15 3 3 1 2 1 1 72 40 28

56%
32

44%
40

All systems
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Mean response of Ph only and 
B only systems

mean response
reporting ID > 10 11 16 18 22 24 25 26 27 28 32 37 38 40 45 47 48 51 52 56 58 59 60 61 64 65 70 15 17

Kr-85 0.64 0.97
Sr-90 1.37 1.27

Sr-90/60° 0.47 0.32
RQR3 1.00 1.28 1.20 0.99 1.09 1.35 1.15 1.73 1.37 1.18 2.59 1.20 1.07 1.38 1.42 1.03 1.81 1.24 1.11 0.82 0.97 1.14 1.38 0.97 1.10 1.01 0.95

RQR3/60° 0.89 1.18 0.96 0.93 1.24 1.23 1.10 1.57 1.24 1.05 2.39 1.07 0.84 1.22 1.42 0.88 1.79 1.13 1.06 0.74 0.84 1.05 1.30 0.80 0.85 0.87 0.89
W-80 0.97 1.16 1.22 0.95 1.01 1.21 1.04 1.50 1.27 1.14 2.43 1.03 1.04 1.24 1.32 0.92 1.51 1.09 1.03 0.88 0.99 1.07 1.40 0.98 1.05 0.93 0.94

RQR9-H 0.81 1.16 1.18 0.75 1.10 1.21 1.08 1.50 1.26 1.14 0.23 1.01 1.02 1.28 1.35 0.98 1.71 1.11 1.06 0.82 0.81 1.04 0.99 0.79 0.97 1.02 0.74
RQR9-L 0.95 1.20 1.16 1.00 1.19 1.23 1.09 1.52 1.27 1.16 2.66 1.02 0.99 1.22 1.30 0.96 1.71 1.10 1.02 0.74 0.96 1.05 1.35 0.94 1.01 0.97 0.94
Cs-137 0.86 1.10 0.98 0.85 0.99 0.88 0.76 1.13 0.94 0.80 1.78 0.71 0.68 0.84 0.92 0.71 1.32 0.72 0.72 0.93 0.88 1.03 1.22 0.88 1.13 0.66 0.84

Sr-90/Cs-137
All 0.92 1.18 1.13 0.92 1.09 1.19 1.04 1.49 1.23 1.08 2.07 1.01 0.95 1.20 1.29 0.92 1.62 1.07 1.00 0.83 0.92 1.06 1.29 0.91 1.02 0.91 0.89 0.83 0.85

outliers - - - - - - - 4 - - 14 - - - - - 9 - - - - - - - - - - 1 2
Sr 60°/0° - - - - - - - - - - - - - - - - - - - - - - - - - - - 0.35 0.25

RQR3 60°/0° 0.89 0.92 0.80 0.94 1.13 0.91 0.96 0.91 0.90 0.89 0.92 0.90 0.78 0.88 1.00 0.86 0.99 0.92 0.96 0.90 0.87 0.92 0.94 0.83 0.78 0.86 0.93 - -
RQR3 H/L 0.85 0.97 1.02 0.75 0.92 0.98 0.99 0.99 1.00 0.98 0.09 0.99 1.04 1.05 1.03 1.02 1.00 1.01 1.04 1.12 0.84 0.99 0.74 0.84 0.96 1.05 0.79 - -

Ph B
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Mean response of PhB systems
mean response

reporting ID > 1 2 3 4 5 6 7 8 9 12 13 14 19 20 21 23 29 30 31 33 34 35 36 39 41
Kr-85 0.25 0.12 0.15 0.02 0.12 1.10 1.03 1.11 1.29 1.00 1.20 1.11 0.14 0.33 0.97 0.17 0.14 0.20 0.38 0.14 0.20 0.15 0.16 0.20 0.32
Sr-90 0.98 0.98 1.10 0.64 1.00 1.37 1.40 1.26 1.62 1.31 1.40 1.21 1.24 1.36 1.49 0.93 0.65 0.75 1.17 0.90 0.53 0.97 1.04 1.08 1.03

Sr-90/60° 0.41 0.29 0.34 0.26 0.32 0.25 0.53 0.87 0.90 0.76 1.08 0.96 0.30 0.93 1.25 0.18 0.17 0.23 0.30 0.32 0.27 0.40 0.23 0.28 0.45
RQR3 0.70 0.58 0.39 1.08 1.10 1.30 1.35 1.35 1.58 1.11 1.37 1.13 1.47 1.29 1.47 1.57 0.98 1.07 1.17 1.25 0.77 1.53 1.46 1.50 1.52

RQR3/60° 0.65 0.73 0.73 1.08 0.83 1.20 1.13 1.33 1.49 1.10 1.31 1.01 1.45 0.91 1.34 1.37 0.84 0.94 0.93 0.97 0.75 1.27 1.35 1.30 1.45
W-80 0.63 0.74 0.76 1.10 1.04 1.22 1.22 1.23 1.71 1.12 1.37 1.10 1.41 1.24 1.48 1.37 0.91 0.98 1.20 1.13 0.71 1.36 1.38 1.35 1.37

RQR9-H 0.66 0.63 0.84 0.80 0.80 1.20 1.23 1.29 1.60 1.20 1.42 0.98 1.28 0.78 0.82 1.35 0.94 1.03 1.15 1.19 0.72 1.26 1.34 1.40 1.28
RQR9-L 0.71 0.85 0.79 1.07 1.09 1.22 1.13 1.20 1.60 1.13 1.16 1.06 1.24 1.31 1.49 1.35 0.93 0.98 1.12 1.09 0.69 1.20 1.40 1.33 1.53
Cs-137 0.92 0.97 1.07 0.85 0.89 1.12 1.15 1.11 1.41 0.95 1.23 1.07 1.35 1.05 1.16 0.94 0.64 0.70 0.96 0.73 0.49 0.92 1.07 0.92 1.09

Sr-90/Cs-137 0.98 0.89 1.04 0.64 1.03 1.26 1.21 1.22 1.46 1.16 1.32 1.11 1.31 1.17 1.35 0.99 0.67 0.69 1.04 0.77 0.50 1.00 1.01 0.99 1.17
All 0.68 0.68 0.72 0.79 0.84 1.13 1.14 1.20 1.49 1.09 1.29 1.08 1.15 1.06 1.30 1.05 0.70 0.78 0.97 0.87 0.58 1.04 1.08 1.06 1.14

outliers 7 6 5 4 4 2 1 - 9 - 1 - 4 2 - 5 4 4 4 4 4 4 4 4 5
Sr 60°/0° 0.42 0.30 0.31 0.40 0.32 0.18 0.38 0.69 0.56 0.58 0.77 0.79 0.24 0.69 0.83 0.19 0.26 0.31 0.26 0.36 0.51 0.41 0.22 0.26 0.44

RQR3 60°/0° 0.92 1.26 1.88 1.01 0.75 0.92 0.84 0.98 0.94 0.99 0.96 0.89 0.99 0.71 0.91 0.87 0.86 0.88 0.79 0.78 0.97 0.83 0.93 0.87 0.96
RQR3 H/L 0.93 0.75 1.06 0.75 0.74 0.98 1.09 1.07 1.00 1.06 1.22 0.92 1.04 0.60 0.55 1.00 1.01 1.05 1.03 1.10 1.05 1.05 0.96 1.05 0.83

PhB

mean response
reporting ID > 42 43 44 46 49 50 53 54 55 57 62 63 66 67 68 69 71 72

Kr-85 0.14 0.19 0.14 0.17 0.10 0.13 0.31 0.10 0.28 0.15 0.05 0.99 0.97 0.17 0.77 0.49 0.88 0.84
Sr-90 1.19 1.08 0.83 1.04 0.78 0.98 0.77 0.80 1.01 1.17 0.67 1.15 1.27 1.13 1.14 1.00 1.12 1.25

Sr-90/60° 0.25 0.20 0.22 0.38 0.48 0.35 0.46 0.44 0.39 0.73 0.25 0.18 0.49 0.54 0.18 0.71 1.04 1.14
RQR3 1.75 1.41 1.23 1.30 1.31 1.43 1.30 1.34 0.89 1.01 0.92 1.10 1.28 1.05 1.10 1.00 1.03 1.24

RQR3/60° 1.62 1.14 0.78 0.99 1.24 1.48 1.12 1.28 0.79 0.87 0.90 0.85 1.07 0.91 0.93 0.94 1.11 1.22
W-80 1.62 1.37 1.06 1.46 1.18 1.35 1.10 1.14 0.84 0.85 0.87 1.04 1.27 1.02 1.23 0.94 1.24 1.36

RQR9-H 1.71 1.28 1.05 1.39 1.27 1.50 0.94 1.14 0.77 0.73 0.88 0.99 1.19 1.13 1.13 0.90 1.07 1.33
RQR9-L 1.60 1.39 1.04 1.40 1.27 1.56 1.00 1.15 0.80 1.10 0.88 1.02 1.29 0.64 1.15 0.92 1.02 1.34
Cs-137 1.15 1.10 0.69 1.01 0.90 0.96 0.76 0.81 1.01 0.88 0.65 1.14 0.88 1.08 0.52 0.85 0.95 1.10

Sr-90/Cs-137 1.17 1.00 0.77 0.99 0.84 0.92 0.74 0.84 0.28 1.03 0.70 1.13 1.11 1.16 1.00 0.95 0.99 1.16
All 1.26 1.05 0.81 1.05 0.96 1.09 0.87 0.93 0.72 0.85 0.70 0.97 1.10 0.90 0.94 0.88 1.06 1.21

outliers 15 4 4 3 3 6 3 3 6 2 4 2 1 3 3 - - -
Sr 60°/0° 0.21 0.19 0.27 0.36 0.61 0.36 0.59 0.54 0.39 0.62 0.38 0.16 0.39 0.47 0.16 0.71 0.93 0.91

RQR3 60°/0° 0.93 0.81 0.64 0.76 0.95 1.04 0.86 0.95 0.89 0.86 0.97 0.77 0.83 0.86 0.84 0.93 1.08 0.99
RQR3 H/L 1.07 0.92 1.01 1.00 1.01 0.96 0.94 0.99 0.97 0.67 1.00 0.97 0.92 1.77 0.98 0.98 1.05 0.99

PhB
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Certificates of perticipation

23
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Additional certificates (report)
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Summary 1
Number of participating systems was increasing

(from 59 to 72)

Radiation qualities:
 For x-rays wide sprectra qualities (W-80) and Diagnostic qualities (RQR3) qualities 

were used
 For Betas Kr-85 and Sr/Y-90 were used as in 2008

Fraction of outliers :
 43% systems show no outliers of the trumpet curve criteria.
 56% systems fulfil the ISO 141406 performance criteria 

(max. 2 outliers are allowed)

 Overall performance results - number of outliers: increased (from  16% to 13%)
 Ph performance increased (from  18% to 16%)
 PhB performance increased (from  8% to 4%)

26
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Summary 2
Responses:
 Median response for Photons 1.10
 Median response for Betas 0.66

Calibration:
 Better results could be achieved by improved calibration procedure by some 

services

Radiation qualities/Problems:
 The radiation Quality Kr-85 and Sr/Y-90 show significant under response by 

most systems

Coefficient of variation:
 Typical CV for identical irradiation condition are 2 - 10%

27
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Plans for the future 
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Next Intercomparison

IC2008
IC2009ext

IC2010
IC2012
IC2012n

IC2014
IC2015ext

29

IC2016
IC2017n

Intercomparison for
whole body
dosemeters (photons
and neutrons)
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Registration for IC2016 
(whole body)

Page 30

Contact: coordinator@ic2016.org
Registration: http://www.ic2016.org

mailto:coordinator@ic2016.org
http://www.ic2015ext.org/
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