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Taiwan Accreditation Foundation

Certificate No. @ L3475-180604

Certificate of Accreditation

This is to certify that

National Pingtung University of Science and Technology
Radioactive Analysis Backup Laboratory of Disaster Prevention and
Mitigation Technology Research Center
IB001, 1. Shuefu Road, Neipu, Pingtung 91201, TAIWAN

is accredited in respect of laboratory

© ISO/IEC 17025:2005
L3475
* Junc 04,2018

Accreditation Criteria
Accreditation Number
Originally Accredited
Effective Period
Accredited Scope

* June 04, 2018 to June 03, 2021
* Testing Field, see described in the Appendix

Ch?dhaav

Chung-Lin Wang
President, Taiwan Accreditation Foundation
Date : June 04, 2018

P1, total 2 pages

The Appendix forms an integral part of this Certificaie, which shall be invalid when use without the Appendix
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ORTEC g v - 1 ( 55) Env3Z2
PMUNINEIRNERE 2 e 1
NPUST
NPUST-12.Anl

Sample description

1070411-107041141-4.5cm BB

Spectrum Filename: C:\User\NPUST Spectra‘\NPFUST-12.An

Acquisition information
Start time:
Live time:
Real time:
Dead time:
Detector ID:

Detector system
DSPEC-LF

Calibration
Filename:
Live Time:10000 Sec

Energy Calibration
Created:
Zero offset:
Gain:
Quadratic:

Efficiency Calibration
Created:
Knee Energy:
Above the Knee:
Log(Eff) :

Below the Knee:
Log(Eff):

Library Files
Main analysis library:
Library Match Width:

Analysis parameters
Analysis engine:
Start channel:
Stop channel:
Peak rejection level:
Peak search sensitivity:
Sample Size:
Activity scaling factor:

Detection limit method:
method
Random error:

ORTEC g v - i ( 55) Env32
pMIERIEENERrace 2
NPUST
NPUST-12.Anl

Systematic error:

GB800W064

4/11/2018 ﬁ;ﬂ“ﬁ

Spectrum name:

L IN

o]

4/11/2018 9:53:41 AMEETESIINSHENING

3000
3374
11.08 %
1

4.5em 1070111-10000Sec (KERMA) .Clb

1/23/2018 12:18:12 pMINENEEINNN

0.287 keV
0.508 keV/channel
-5.563E~08 keV/channel”2

1/23/2018 12:30:30 PMEIGEMNSNN

361.00 keV
Quadratic

Quadratic
-8.447740E+00 +
{ -2.794374E~01*Log(E) "2

Uncertainty =

Uncertainty =
{ 2.506929E+00*Log (E} }

1070201+ B A ARIAI-1 . Lib

0.750
Env32 G800wW06d
20 10.45keV )
4086 ( 2074.72keV )
100.000%
3

1.0000E+00 +/- 0.000E+00%
1.0000E+00/( 1.0000E+00*
1.0000E+00

Traditional CORTEC

1.0000000E+00

GBOOWO64 4/11/2018 2:47:02

Spectrum name:

1.0000000E+00

160

1.0000E+00)

1.01 %
1.952776E+00 + (-9.728801E-01*Log(E) ) +
{ 1.194220E-02*Log(E}"2 )

0.87 %

+

=

%



65
66
67
68
69
10
91
T2
13
74
15
76
17
i
75
80
gl

82
B2

B85
f
87
88
B9
90

92
53
94
95
9%
97
a8
99
100

102
103
104
105
146
107
108
109
110
131
112
113
114
115
118
117

118
118

120
121
122
123
124
125
126
127
128
129
130
131
132

Fraction Limit: 75.000%
Background width: 5
Half lives decay limit: 12.000
Activity range factor: 2.000
Min. step backg. energy 0.000
Multiplet shift channel 2.000
Corrections Status Comments
Decay correct to date: YES 11/1/2017 12:00:00 AMTRINNIESNR
Decay during acquisition: YES
Decay during collection: NO
True coincidence correction: NO
Peaked background correction: NO
Absorption {Internal): NO
Geometry correction: NO
Random summing: NO
total peaks alloc. 0 cutoff: 0.00E+00 %
Energy Calibration
Normalized diff: 0.0050
EEREE SUMMARY OF PEAKS IN RANGE ¥k Aok
Peak Area Uncert FWHM Corrctn Nuclide Brnch. Act. Nuc
Energy Factor Energy Ratio Bg/kg
41.43 2976. 507 0.00 5.043E-02
65.94 1630. 18,54 1.00 5.789E-02
67.20 2415. 12.85 1.00 5.806E-02
70.67 3601. 8.71 1.01 5.847E-02
72.90 5101. 6.27 1.01 5.868E-02
82.86 4451. 7.36 1.02 5.922E-02
88.01 199415. 0.27 1.02 5.930E-02
121.99 158024. 0.41 1.07 5.765E-02
136.41 19450. 1.89 0.99 5.6832E-02
165.82 115054. 0.49 1.04 5.317E-02
217.48 555. 61.91 0.85 4.738E-02
255.01 7928. 4.01 1.14 4.343E-02
279.08 50974. 0.92 1.16 4.109E-02
310.93 872. 34.47 1.30 3.822E-02
391.60 173801. 0.33 1.32 3.239E-02
358.88 262. 82.83 1.19 3.1%0E-02
513.590 137780. 0.39 1.41 2.587E-02
535.41 465. 51.33 1.14 2.501E-02
636.04 224. 87.37 1.25 2.171E-02
661.66 346526. 0.21 1.47 2.102E-02 661.66 85.100 6.522E+03 C5137
683.08 208. B86.69 2.04 2.04BE-02
776.55 388. 57.91 2.27 1.845E-02
814.03 2826. 6.43 1.60 1.776E-02
821.59 707. 24.77 1.61 1.762E-02
ORTEC g v - 1 { b55) Env32 GB00W064 4/11/2018 2:47:02

PMIDIEININMEage 3
NPUST
NPUST~12.Anl

pk energy area uncert fwhm
850.46 315. 61.37 2.29
898.04 236278. 0.26 1.63
920.63 519. 45.58 1.60
1173.24 281905. 0.22 1.78
1194.48 172. 61.36 1.48
1235.33 179. 74.21 2.21
1324.94 4180. 3.08 1.94
1332.54 258274, 0.20 1.95
1836.05 145243. 0.28 2.21
1959,56 142. 46.74 3.40

Spectrum name:

corr nuclide brnch. act. nuc
1.714E-02
1.640E-02
1.607E-02
1.321E-02
1.302E-02
1.268E-02
1.198E-02
1.1938-02
9.239E-03

B.775E-03

1173.24 99.974 7.539E+03 CO60

1332.50 99.986 7.649E+03 CO60

77

161



‘1313
134
135
136
137
136
136G
140
141
142
143
144
145
146
147
148
149
150
151
152
153
154
155
156
157
158
159
160

172

173
174
175
176
177
178
179
1890
181
182
183
184
185
1686
187
188
18¢
190
191
192
193
154
185
186
157
158
159
200

kkkskkkkrd*x UNIDENTIFIED
Peak Centroid Background Net Area Efficiency Uncert

PEAK

S UMMARY e ek e e ek W ek

FWHM Suspected

Channel Energy Counts Counts * Area 3 Sigma % keV Nuclide
81.00 41.43 12967. 2976. 5.902E+04 15.52 0.000 =~ s
129.27 66.17 44831. 1630. 2.816E+04 55.61 1.003 - sD
131.74 67.42 46952, 2415. 4.159E+04 38.56 1.004 - D
138.5¢6 70.89 47437, 3601. ©.159E+04 26.14 1.007 - sD
142.96 73.12 48666. 5101. 8.691E+04 18.82 1.008 - D
162.58 82.81 51388. 4451, 7.516E+04 22.07 1.017 - D
172.72 87.96 45225. 199415. 3.363E+06 0.81 1.022 - D

239.61 121,99 94551. 158024. 2.741E+06 1.22 1.075 =

268.02 136.41 54936. 19450. 3.454E+05 5.66 0.9%89 -

325.92 165.82 78771. 115054. 2.164E+06 1.47 1.042 -

427,63 217.48 55873. 555. 1.171E+04 185.73 0.853 -

501.53 255.01 44372. 7928. 1.825E+05 12.03 3.137 =

548.92 279.08 62361. 50974. 1.241E+06 2.76 1.161 -

611.63 310.93 40691. g§72. 2.282E+04 103.41 1.303 - s
770.49 391.60 52126. 173801. 5.366E+06 0.98 1.321 -

784.82 398.88 24613, 262. B8.207E+03 248.50 1.191 = c
1011.32 513.90 47654. 137780. 5.326E+06 1.17 1.409 -

1053.68 535.41 24549, 465. 1.858E+04 154.00 L.138 = s
1251.85 636.04 19040. 224, 1.032E+04 262.12 1.251 = sc
1344.50 683.09 17086. 208, 1.018E+04 260.08 2.039 - sC
1528.57 776.55 19990. 388. 2.100E+04 173.74 2270 = s
1602.40 814.04 15088. 2826. 1.592E+05 19.28 1.602 - D
1617.28 821.60 14970. 707. 4.010E+04 74.32 1.607 - sD
1674.14 850.46 16888. 315. 1.B41E+04 184.12 2.288 - s
1767.85 898.04 41124, 236276. 1.441E+07 0.79 1.627 -

1812.34 920.63 25243, 519. 3.229E+04 148.73 1.605 =~ 3
2351.76 1194.48 5483. 172. 1.321E+04 184.08 1.478 =~ sc
2432.21 1235.41 6733. 179. 1.414E+04 222,63 2.208 - sc
2608.79 1324.93 6177. 4185. 3.492E+05 9,22 1.942 - sD
3615.70 1836.05 3488. 145243. 1.572E+07 0.83 220 =

3855.08 1859.56 1324. 142. 1.614E+04 140.21 3.400 - s

[ ]
ORTEC g v - i ( 55) Env32 GB00OW0O64 4/11/2018 2:47:02

PMITIEEEERC - ge 4

NPUST

NPUST-12.Anl

s - Peak fails shape tests.

D - Peak area deconvoluted.

L - Peak written from unknown list.
C - Area < Critical level.

Spectrum name:

This section based on library: 1070201-c0.0,+3EEEAMOAI-1.Lib

deode e e e e ke o W e 1D E N T I F I E D P

E RAK SUMMARY deode v e Rk ok ek ke ok bk

Nuclide Peak Centroid Background Net Area Intensity Uncert FWHM
Channel Energy Counts Counts Cts/Sec 3 Sigma % keV
€s-137 1302.30 661.66 49922. 346526. 115.508 0.63 1.472
CO-60 2309.92 1173.24 22161. 281905. 93.968 0.65 1.783
Co-60 2623.64 1332.50 4884. 258274. 86.091 0.60 1.946D

s - Peak fails shape tests.
D - Peak area deconvoluted.

ekl SUMMARY OF LIBRARY PEAK USAGE et Mk R
- Nuclide - Average =  ———-——======= Peak ==-===—===—=——-
Name Code Activity Energy Activity Code MDA Value
Bg/kg keV Bg/kg Bg/kg COMMENTS
C0-60 F 7.5945E403

162
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1.93E+03

201 1332.50 7.649E+03 ( 2.942E+00 2.00E-01 1.00E+02 G
202 1173.24 7.539E+03 ( 5.644E+00 2.16E-01 1.00E+02 G
203
204 Cs=-137 I 6 2E+03
1.10E+04 o
205 661.66 6.522E403 ( 5.957E+00 2.08E-01 8.51E+401 G
206 ( - This peak used in the nuclide activity average.
207
208 * - Peak is too wide, but only one peak in library.
208 ! -= Peak is part of a multiplet and this area went
210 negative during deconvolution.
211 ? - Peak is too narrow.
212 @ - Peak is too wide at FW25M, but ok at FWHM.
213 % - Peak fails sensitivity test.
214 $ - Peak identified, but first peak of this nuclide
215 failed cone or more gqualification tests.
216 + = Peak activity higher than counting uncertainty range.
217 - - Peak activity lower than counting uncertainty range.
218 = - Peak outside analysis energy range.
219 & - Calculated peak centroid is not close enough to the
220 library energy centroid for positive identification.
221 P - Peakbackground subtraction
222 IR
223
224 CRTEC g v = 1 ( 55) Env32 GBOOWO64 4/11/2018 2:47:02
pMITIEUEENEC2ge 5
225 NPUST Spectrum name:
NPUST-12.Anl
226
227
228 Nuclide Codes: Peak Codes:
229 T - Thermal Neutron Activation G - Gamma Ray
230 F - Fast Neutron Activation X - X-Ray
231 I - Fission Preduct P - Positron Decay
232 N - Naturally Occurring Isotope 5 - Single-Escape
233 P - Photon Reaction D - Double-Escape
234 C - Charged Particle Reaction K - Key Line
235 M = No MDA Calculation A - Not in Average
236 R - Coincidence Corrected C - Coincidence Peak
237 H - Halflife limit exceeded
238
ZHY SNa s I o o DD S B SE o mEeE BIh T SNE B s GRS S s S
240
241

2d2 ek ke e ke ok e o ok o e e e D I S c h R D E D I s 0 T o P E P E A K S LR R R R R R R
243 Nuclide Centroid Background Net Area Intensity Uncert Bctivity

244 Energy Counts Counts Cts/Sec 3 Sigma %

245

248 P - Peakbackground subtraction
247
248 Analyzed by:
24%

Wei-Shuang

250

251 Reviewed by:

252 Supervisor
253

254 Laboratory: NPUST

255
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iR B 1 BERT L
HEA KEFTR?
L TR R Ay (F 0 EARGMEERG ¢ EAREHDE

5 € di > 2010 -
2. “Textbook of Radiological Safety”’; K. Thayalan (Author), G.K. Roth (Ed.);
ISBN 10: 8184488866 / ISBN 13: 9788184488869; Published by Jaypee Brothers

Medical Publishers (P) Ltd., 2010.
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311 Fukushima nuclear disaster caused by global nuclear power plant safety concerns
and radiation leak panic. After that, it is imperative to provide proper radiation-related
knowledge and establish appropriate radiation protection concepts for students of National
Pingtung University of Science and Technology(NPUST) due to the only 80 km
straight-line distance from Taiwan Third Nuclear Plant to NPUST. This course will help
students understand the basic principles of radiation by making use of the easy-to-follow
instructional content and methods. At the same time, the course also introduces the
relevance and application of radiation and daily life to establish the correct concept of

radiation. The main contents of the course are discussed in four aspects, as following:

1. Basic principles, types, sources and characteristics of radiation.

2. Radiation protection methods, protection principles, dose limits and biological effects
on radiation safety, including soil, water, food and the environment.

3. The application of radiation in medicine, industry, environment, agriculture, archeology
and energy and so on.

4. Case analysis of risks and accidents in Nuclear Power as a radiation disaster prevention
measures and contingency measures of the exercise materials.

"Radiation and Safety" is a course that allows students to understand the characteristics and
applications of radiation. At the same time, it also shows that radiation and life are closely
related, can not be avoided. Through the popularity of radiation education, so that students
attach importance to how to do radiation protection in order to avoid radiation damage.
Students will not encounter problems arising from time to time panic and ultimately this

course enlightens students on the pros and cons of radiation considerations.
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Bl 2 TAF & 5 & A % 4.5 2 A 24

3. et B
FEEatr i LA RBL R IPAATHR - B PFES 4545-134 - £5-137 2
G-60(F1 G ARB%BEP WG SN HATR R EEF LS PEARAL B
B4R AR 30,000 F) > T EAFA T T UB-T0E EREF o

4, M
AP T R EGEE S L 1 B R TS Co-60 PifEIRT 3
Lt R 4 A WAEYEE = o

% 1107 & TAF $k - Bl1E R

AR (2 ER) Cs-134 Cs-137 Co-60
1th 45.59 47.06 43.64
L 2th 46.02 46.39 43.55
¥ 3th 43.82 46.59 42.86
E 45.14+1.17 46.68+0.34 43.3520.43
1th 253.65 254.0 263.4
1k 2th 256.16 255.1 261.7
3th 255.60 25470 261.3
Eages 255.14+1.32 254.60+0.56 262.1341.12
4 g 1th 39.41 37.34 3871
2th 39.33 37.38 38.99




3th 37.46 36.98 36.14
= 38.73+£1.10 37.23+0.22 37.95+1.57
1th 36.49 32.74 36.74
K 2th 37.95 34.28 36.96
3th 37.54 33.59 38.00
= 37.33+0.75 33.54+0.77 37.23+0.67
1th 22.94 26.47 26.79
[~ 2th 22.57 26.61 26.64
3th 22.61 26.81 26.13
= 22.71+0.20 26.63+0.17 26.52+0.35
Ith 56.04 48.94 49.94
L 5E 2th 52.17 45.86 48.12
3th 55.02 46.73 49.54
= 54.41+2.01 47.18+1.59 49.20+0.96
1th 50.58 50.36 49.31
+ 2th 50.47 48.79 49.52
3th 47.26 4731 47.97
= 49.44+1.89 48.82+1.53 48.93+0.84
1th 0.060 0.055 -
. 2th 0.059 0.054 -
e A
3th 0.060 0.054 -
R =] 0.06£0.00 0.05+0.00 -
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I1I.

uc(P)
P

=./(0.117)2 = 0.117 %

uc(P)
P

=./(0.073)2 = 0.073 %

e B RBRIZ AR

A, R EBFESF D FETR

L gk ¥ (counts) | ECPEFR t(s) u(Cs)/ Cs
Y-88 (989.04 keV) 1392357 10000 0.085 %
B. »ef i SED N TR
B AR g % (kev) | B oo F ORI p of o/Esr
391.69 0.03208 0.03239 0.04% 2.71 %
514.01 0.02597 0.02587
661.66 0.02161 0.02102
898.02 0.01604 0.01640
1173.24 0.01313 0.01321
1332.50 0.01193 0.01193
1836.01 0.00930 0.00924
C. R WiRFER DI FETR
REMRES Ua
Y-88, 99 %
1.16 %
confidence level

PR R FE TR

=VA2 + B2+ €2 =,/(0.085)% + (2.71)2 + (1.16)% = 2.95 %

e REBFROFELTERDT ETR

Bk p FRREE
Cs-134 (%) Cs-137 (%) Co-60 (%)
9% 1.32 1.55 1.63
4 1.42 1.49 1.85
e 1.58 1.73 2.02
il 1.23 1.34 1.54
B 0.39 0.39 0.46
Sv ey 1.67 1.96 2.26
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R A A7 % % 3 IR Sample-1 2485 Co-60 ~ Ba-133 ~ Cs-137 2 Cs-134 ;
Sample-2 +%#8% Mn-54 ~ Co-58 ~ Cs-137 ~ I-131 ~ Co-60 %2 Cs-134 ; Sample-4
483 K-40 ~ C-60 ~ Th-232 ~ Ba-133 ~ Cs-134 ~ CS-137 2 Ra-226 > 4r# 2
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BAt = 427 134.58 106.45 61.21 28.04 46.47 26.53
%3 TABA 4 B a7 4 52 mra R 5 4
B - S B! ik 2 ik 4
z §id A & 125.7¢g 1279¢g 2159¢g
A i a5 Gk 4.5cm 4.5cm 4.5cm
L EEI IR | FF 2 EITAR | B2 RIA
€8 FETR %V) — “(‘?VV) 0.080% 0.078% 0.046%
L . u(H)
(1)% oz ESEN; W W 0
DEIEFFETAR
u(v) _ \/(L"V))2+(@)2 0.080% 0.078% 0.046%
\4 w H
R S T W
u(Cs) — 1 0.0859% 0.0859% 0.0859%
Cs JS - ts
R SR R RE R - W@ 1.16% 1.16% 1.16%
@8 e RE T A A
RERE 5 2.71% 2.71% 2.71%
Ey
LR A FEER
u(E 1) :\/(u(c)) +(u(a)) +(0,) 2.95% 2.95% 2.95%
En
M(CR) Co60 (Bal33|{Cs137|Mn54| Co58 |Cs137| K40 | Co60 (Bal33
(3)# 2tipl  |[FEFAREA Cr % 1.02 | 1.84 | 1.76 | 0.84 | 2.65 | 0.11 | 1.18 | 0.68 | 0.98
(4 2c B g 47 1 Su gt o) Cs134 1-131 | Co60 |Cs134|Cs134|Cs137 |Th232

177



137 | - - |621]218|010] 078|093 |2.96
; - - ; ; - |Ra226| - -

- ; ; ; ; - 206 - -
Co60 |Ba133|Cs137|Mn54| Co58 [Cs137| K40 | Co60 [Ba133

3.12 | 3.48 | 3.44 | 3.07 | 3.97 | 2.95 | 3.18 | 3.03 | 3.11

v L7 ):
(4) ARt &3 AERA © D0 Cs134| - - |1-131 | Co60 |Cs134|Cs134|Cs137 |Th232
u(A) u(C R) (NE n) oouw) 325 | - - | 688367 |295]|3.05]3.09| 418
(—— ) +( )
Ex v
- ; ; - ; - |Ra226| - -
; - - ; ; - 360 - -

(5) HrrmETA
U=kxu(A)=1.96xu(A)

5. F @3RS
AFEHRFHELITRAFRE RAPIF AR FRTE ~ ByrE -2 ek
o3 107 &£ 90 145 Bady > 2 ¢ Sample-2 A 1t fa Y [-131 &
c&%,ﬂénui%wﬁyS%,{ﬁJﬁﬁ%kjﬁiﬁegilﬁa

S0 FL G R AR o

6. i ? FHEH
H#ipl% % &t Sample 1 e Ba-133 5 B R & L HF R AR 7 &% 5 Sample 2
1 Co-60 % _%Er}ii{m e @R A X Sampled K40 5 Brr i X 2
@ii?irr‘i’—— T RRmEREIMFERAETES > AR 4 P77 o J—WFF’Q%?-
NN iﬁd*%%maﬁﬁ BRF2 A AR FLFEL B HEP
%ﬁﬁam#’ﬁﬁ?%%é%ﬁﬁ%raﬁou‘%wﬁﬂﬁaﬁi’u
P AR RALE A o s R 2

—

Final Score
VIERRA <
NEGREARERY FH&C
WRSARRE"  HERA TR
Evalanon Resut Tabie for Sample 1
Sargie Coin | dvaign | Tegei venes | Togmiiie | s | fes vees | tep e | S Bies | Mabeni 50 | 2liow | Accuny | 2 | Pecwsn [ Fos tesw
te b 2 2 2 : | -
L] Cadd e (1] " - - anmw . e - e | - -
Cora? » 03 e » am Jaas X [T . wx | a A
Evaluation Result Table for Sample
Larye g e - nhaty - - wy e | St B Baw - -
- ey ™ "
2 ) b " " na i Jaas wiz jem . = . .
- . 5
H 43 14 nw o am jams 3 (154 A Jsm . A
Evaluation Resut Table for Sampile 4
ey Cotw | dewytn | Tosger vinn | Twgetim | 1smn | nan v | teyp v |t 0 | Mot 00 | 2 8enw | Ao r races | Fan tove
“ Load Wik ar AN L sy LT AN (&] (E - b1+ A A
carar “r (¢t ] B " am Jamn . tue N . A A
- e 0 n3 13 ns » A al 1588 % “w "= - mos ~ -

B 4 JAEA 240 $38 5%k 5 %

178




o

1= -

Kf‘

1075 AR DM MM 30M 247 4E ) DKM 2 SIS 18 X

T e E A:478

WS

1WAt O0asRLeAng) JOAMA LA 2R 4050 L%)

SOMA LR o OARALS) TOARALLFMENARMALSSFNE)
SOIRMIN A me) 10 ML/ S ME)

# H B R

F ¥R (Atla)

T EU(Cytlo)

MDAM(SAMDA)

“Ce

263.40
261.70
261.30

1038
1031
10.30

liA#1a)

(Astla)
(Aytla)

262.13

*

L2

Lo2

1.‘4‘: s

(A tla)
(Ayxla)
(Aytla)

253.68
156.16
255.60

9.97
10.07
10.05

255.14

1.32

e

(Atla)
(Aytla)
(Astla)

254.00
25510
215470

9.98
10.03

| e e | e

LoS

"sr

(Atla)

(Astla)
(Astla)

#DIv/e:

*

DIV

mHe

(Axla)
(Astla)
(Atla)

FDIv/o!

=

DIV

(A+la)

(Aytla)

(A,+10)

MDIVio!

E 3

DIV

o B ok

L ERE:

RikaHk:

(N mRTi#: 800006
{H‘Srﬁ'ﬁ:

()08 T4 4

“@'He b

(ieAhEwad: AdARS
) "Srér#t:

(348 B &4 ¥ :

'HE ¥

()i B 08 88 5 41
@)"Seér b
(AT P
' HE

019

a0 A ik () AR
()" Srir#t:
()48 B4 B

@'Ha

“Cot

bt o™
"Sr:
Gp:

L19%
2.10%

A%

102 Ao 20004 30w’
10 o) 2000 4 30w’
1005 o) 20004 3 0m’
102 20m’

Tk

Mes: 189 %

179




1075 SRR WU AN M 30 5 37 46 ) B8R - 47 LI & 48 K

T e ® A W:I475

R

SO rng) o ORERA LA TORBARL SR HESARALETFHE)

SORMAA/RA.ME) WOIHMAL /LA NE)

AL RF Y MEAKALRFRE) JORMA L/ 2F2R) AIRRA LR

un e T K & R F 3478 K Atla)

¥ EW(Cyla)

MDAM(=AMDA)

43.64
43.55
42.86

1.89
1.89
1.86

(Axla)
(Astlo)
(Asxla)

4335 = 043

“Co

129

[(Ax1a)
[(As£10)
[(Asz10)

45.59
46.02
43.82

1.90
1.91
1.82

ey 4514 =

LO7

l(Az10)
l(Asz10)
(Astla)

47.06
46.39
46.59

1.97
1.94
1.95

e | [ i | |

(Axle)
(Asxlo)
|(As%10)

#DIV/O! = #DIV/!

ltax10)
[(As£10)
[(As£10)

R ¥DIV/O! £ WDIV/O!

l(A,£10)

[(A:210)
[(As210)

H DIV £ DIV

o M o B (ARt 800008
(2)"Sririf:
(348 R b5 ¥

' HE ¥

aHHk:

RARERE:(Kiklos: Witms
@) "'sror#:
(3)48 A 45 ¥

@'Ha ¥

R (%)

137

“Co:
Cs:
S

Gp:

(1) 1% 46 W 4 9 -
) "sriri:
(3)i B 4k 45 45 :
) Wi

L19%
2.10%

Rifar ¥

(1) Ao 28y 4 4 40 0,092
(II*SrQ'ﬁ:
(3)il | e 5 ¥ :

' HE ¥

1L F o) 20004 3 0m’
100 Ao 20004 30w’
1005 Foeo) 20004 3 0m’
1024 20w’

ko

es: 1.89 %

3
H:

180




107 5 BUR LA AR AN 4 4008 937 48 ) D8 7 37 SRR & 16 X

x M E LW :I4TS

AL

LERALERRE) XORKAL S ME) SORMA L2 2 R) LEARARH)
SO ROUL/R A 8) 6CIRR R TORMOUR/ A5 £ 88RO LR 5 M E)
RYREME)

LIRS ) 100)5 M

# W & A

F34578 A ( Atla)

R A(Cytla)

MDAM(SAMDA)

“Co

(Ax1a) | 36.74 1.56

(Ast10) 1.87

(Astlo) 1.61

3123

*

0.67

0.83

IMC‘

(Asxla) 1.51

(Aytla) 1.57

(Ay*la) 1.55

3733

0.78

0.77

IJ'.'C‘

(Axla) 1.38

(Asxla) 1.44

1.41

3
b
IGd LA A GI LA LA I LA L3

(Ast10)

3354

0.77

0.79

"sr

(Atla)

(Astla)

(Astla)

#DIVA! £

#DIV/D!

s R

(Aytla)

(Aztla)

(Aytla)

DIV =

DIV

H

(Atla)

(Astla)

(Astla)

DIV =

#DIV/0!

LR 3 E

AEARE:

AR i &

(e B0 45 800008
(2)"Srar#5:

()48 B f& 4 5

Mg

(e BERTH: RiAeS
(2)"Srép ¥ :
(3)i B & 4 ¥ :
(40 ¥

(1) ho % 46 W 5 47 : 0.126
@) Srar#:

(3)a8 | &4 4 :

(' HE #:

o F ik (D Bk
()"Srar#i:
(3)i B 4 5 46 :
(' H4 ¥

“Co:

Wies:
S
Gfi:

1.19%
2.10%

£ (%)

1L o) 200 # 30w’
102 F k08 20204 30m’
1008 F o) 20004 300w’
10a s 200w’

LwaH

Mes: 1.89 %

n:

181




1075 R ORI MM M2 ) SRR I RERS B A

LE 3 E18 AT

WA LrmALefRY 2DAMALLFRE) JTEMAL LY 2R) AR L)
SEFRLALERRE) RBALA) TORBALLFHESNBALEFHE)
SR MOA L/ e NJHMAL &K NE)

U] A ¥ ER(Atlo) # FM(Cptla) MDA (=AMDA)
(Ajkle) | 3871 % 170
“Co |(Ajtlo) | 3899 + 172 | 3798 & 187 1.08
[(Ax10) | 3614 & 150
l[(Ak10) | 3941+ 166
Mes |(Ast1e) | 3933 £ 166 | 3873 & 110 102
[(Ast10) | 3746 & 158
[(As10) | 3734 & 160
Wes  f(aste) | 3738 & 160 | 3723 & 022 1.09
[(A;tla) | 3698 + 158
ltAx10)
"sr |(Ast10) #DIVA! =  #DIV/D!
(Aytla)
(A +la)
wA%  [(Axla) EDIVA! +  #DIV/O!
l(Ax1a)
(Axla)
W |iagle) #DIVA! =  4DIV/0!
[(A+19)
R (DBl 80000# a0 Ak (1o B 668 2 4 : oW
(2)"Srar i (2)"Srér#:
(3 A 44 ¥5: (38 R o5 ¥5:
'N4#: )'Ha ¥
EEAB:(NeBkdok: HEARE (%) “Co: L19% Mes: 1.89 %
(2)7Srér#: Vs 2.10%
(3)i8 R 44 052 Sz
(' Ha ¥ Gp: *H:
SRS (1)de S 4 54 0.091 L o) 2000 3 Jm'
()™Srér - 10 o) 2028 30w’
(3)48 B 46 47 ¥ L) o) 2.0 0 3 0m’
A'HE #: 102 # 20w’

182




10745 5 S SO MM 11 404 947 AR ) SRR 9 47 LR 6 X

X E AR5

WHRE: L rRAASARE 2OAKALSFRE) JJRMA L 2N R) AR LF)
SOsmM/ersg) eORRA LS TORRARLSF M ESEARAL/2F.NE)
SOOEMOA A A ) 10 JEmMA L 2R Y

" a K F K F34E R( Axla) f FU(Cytla) MDA(= AMDA)
(Atle) | 2679 + 119
“Co  |(Astle) | 2664 + 119 | 2652 = 035 0.88
(Agtlo) | 2613 + 117
(Aitle) | 2294 + 1.00
Yoy lAstle) | 2257 & 098 | 2271 = 020 0.77
(Aytlo) | 2261 + 098
(Aitle) | 2647 + 115
Wes  |(Astle) | 2661 £ 115 | 2663 = 0.7 101
(Atla) | 2681 + 116
(Axla)
"sr |(Ast1ae) DIV £ #DIV/O!
(Aytla)
(Atla)
wHe  [(Aszle) UDIV/O! = #DIV/O!
(Aytla)
(Axla)
H (Astla) DIV & #DIV/D!
(Astla)
o ® s} (DB 800008 oA F ik ()b Bl 0¥ S E 3.4
(2)"Srér #: 2)"srar
(38 A & 4 ¥ (38 A 4e 5 ¥5:
@' Ha ¥ “'HR ¥
AERB:(DoBElrd: REARS HE (%) “Co: 119% Mes: 189 %
(2)"Srar #: Yes: 2.10%
(3)i8 R &4 #: "Sr:
@' Ha#: Gp: H:
WIS E: (KRN 0.110 LR o) 2000 3 0m’
(2)"Sréris: L8 Foeo) 2002 # 30m'
()08 R & 9 4 : L% F o) 2002 4 30w’
@' Ha ¥ LOa# 20w’

183



1079 ML SR A ML 4008 5 37 8 ) SR 9 37 LR IS 18 X

TaE WIS

RS L ERALLFRY) 2ORSHA LA RE) MM L 232 R) 4IARM L ®)
SOs et o ARMAALS TORBMALLF N ESINBAL/RFNE)
SRS LR HE) 10 MR LN ME)

L ] a K & AR F 398 R(Azla) # EW(Cytla) MDA (=AMDA)

liagzle) [ 4931 + 207
“Co |(Astlo) | 4952 + 208 | 4893 &+ 084 0.94
[(Az10) | 4797 &+ 201
liazlo) | s058 + 207
Moy l(Agtle) | 5047 £ 207 | 944 &2 189 038
(Astlo) | 4726 + 194
(Axle) | 5036 + 208
Wes  l(Astle) | 4879 ¢ 202 | 4882 & 153 101
ltiastle) | 4731 =+ 195
ltA,210)
“Sr |(Asz10) MDIVA! & #DIV/O!
[(As210)
l(A218)
BRE [(Aslo) #DIVA! £+ #DIV/O!
l(A£1a)
(A21a)
n (Astla) #DIV! &  #DIV/O!
[(Aszla)
o BN (e KEWRS: 800008 505 ik x (1) ho M 6 0 4 4 iR
(2)"Srérif: 2)"Srar#:
() M fe ¥ (3)i8 R e i 4
'HE ¥ “4)’HA ¥
RERS:(hERsH: REAKRS ®E (%) “Co: 1.19% Mes: 189 %
(2)"Srr ¥ Wies: 2.10%
()48 A &4 ¥ g
@' HE ¥ Gp: M:
PO TS VY TS S 0.108 L seow) 2000 4 3w’
(2" Srir#: 102 Foo) 20024 3 0m’
(34 R e o ¥ LA Foos) 200 30w
@'HE#: 1o 20m'

184



1074 55T AR A 14 404 5 47 46 ) SRR 2 7 S & 46 K

T E AR5

R 5

LOAMAA/&r e 200eR A/ &rne) JIRMAL/EFRRA) 4 )A®R(AL#)
SO+ L/Sr e 6JAMMA LA TORMA LS NERINA L/ SFNE)

MRl L E ST TRy 19

L. | a B & K i8R (Atla) # £ M(Cytla) MDA (S AMDA)
liatla) | 4994 & 236
“Co [(Atle) | 4802 £ 218 | 4920 = 09 149
[(Astle) | 4984 + 224
liaisle) | 5604 + 238
Moy f(Astle) | 5207 2 222 | sS4 = 200 119
l(Axle) | 5502 ¢+ 234
liAzla) | 4894 + 2.4
Wes  f(Atle) | 4586 £ 201 | 478 & 189 1.60
liatle) | 4673 & 208
lia£10)
“sr  |iAst10) #DIVA! £ #DIVD!
[(Ast19)
[ta,210)
WA [(Atle) #DIVID! & #DIVA!
l(As+10)
[(As£10)
o |atie) EDIVO! & #DIVA
[(Ast10)
ot MR (DKW S 800008 a8 F ik (1) e B W4 47 P 32
(2)"Srér#: 2)"Sra#5:
(3)i M 4k 50 4 (3)4 B 4 4 4 :
@'Ha @'HY ¥
AFRE:(NKikait: wtNks R (%) “Co: 1.19% s 1.89 %
(2)"Srar 45 Wes:  2.10%
()4 R 4e 5 ¥4 "Sr:
(' Ha ¥ Gp: H:
8 e ST Y § PR 0.058 LB Ao 20004 30w’
@)"Sesr b 1O f o) 2004 30w’
()4 A 4 4 ¥ L0 ) 2004 3 0m’
4)'Ha#: 1O 200w’

185




107 5 B R SRR M 1404 247 8 7 38R 5~ 47 BB & 46 X

X e AR 33475

€ 30 H

LA/ 2F0E) 2088RALL2FNE) JIEERAL/2H2R) 40KKA
SO4RA /R R 6ARRA L) TORRRAR/ A/ REBTARMRAR/ 2R A

OLTA M A/ M E) 101 MA /2 Fr S E)

a W & R

3498 B ( Atlo)

# K AL(Cytlo)

(A,%10)

(Axlo)

{A“tlo}

#DIV/0!

%+

#DIV/0!

I.M(Ts

[(Axla) 0.060 0.0028

(Astlo) | 0.059 0.0028

(Asxla) 0.060 0.0028

0.06

0.00

7
1¥ Cs

(Axle) | 0.055 0.0025

(Axla) 0.054 0.0025

A G G G G G G s

(Asxlo) 0.054 0.0025

0.05

0.00

(A£la)

(Astl0)

(Asl10)

#DIV/0!

+

#DIV/0!

(Axleo)

(A1o)

(Asla)

#DIV/0!

#DIV/0!

(Al0)

(Asxlo)

(Asxlo)

#DIV/0!

#DIV/0!

it B 8§ M) :

EERS:

LS TR S &

(1) 10 2% 6 3 247 :
(2)"'Srar#:
(3)48 B 49047 :
) Har ¥

10000#

(S HkRRS
2)"'Srar#:
(3)48 R 45045
@)'H4 4
(M BiElad: 500,000
@) 'Sréar#:

(3)8 R 4654

@) Har ¥ :

o8 F ik (1)ho S5 46 38 9 47
(2)"'Sror#:
()48 R4 47

(4)'Hy ¥

“Co:

137
"Sr:
Gp:

2% $ (%)
5.14%

LA Fose() 2024 3 lin’
102 F o) 2024 3.0m’
LA frose (%) 20024 3.0m’
102 # 2.0m’

186



L -

|EK5% - 107-EMPT-003 AER:B 1A £5H

107 4 B 38 37 3 A% A 5 LA 48 5947 B ) 38R
R AL

AT AEBBREABREXRET
sk BRETREE AR E XL 1000 5

ZRER  BIFRHABREREHRABAR T @
BHETHERTRE
Moik : B RMPRIE RN SRS 1 R

?iﬁ-ﬁ&:fﬁf 71% 5,,
THEE: A L%
TH®EAFTA: %&’g‘ %

#HEBH: PERHE 107 £ 108 318

BERAEERRETRE
ITH R TR B AR L AT

187



RE5HE : 107-EMPT-003 Rk :B2H RS K

1> BRM AN R WM T AT 107 5 S0 0 WK A L AR A 2 4 A6 ) IR - AT
BT

BRZAM106F 11 B1a~1065%11 4308

" By 107#6A11 8~10746A4H158

oMM II07 88108

o Rt 107E£10H48

© RS AR AT AR Ao A i BRI (R T) KK Fil(l) -
MR MR KK BRARAR R AR E Ak 0 TR AE - A4 K 5 3 R IE TAF
MBI AR AL R R(XH B/ - TAF-CNLA-T09)
AMDA(TH @ RMENMMAIAZ 101008482 » AXBETGRREH
TERIRAENBENREZHBRRANMN S0 F oMK% E AR
ACKRESE  TREFSAF oML R B 7478

RS AR TTAF MR OR R R R N RS R YA
HGEEARNMERAFT R L LHEQET R BE SN R - KT Hik
Fi

H-mMRAWH P RiANTHENNRA (FI MBSt HmTANR) 6
£ it - Br,» i&*’T :

&% : 107-EMPT-003 KA RIR- RS K
dispersion) * # H 2 K4 F :

Br— Br
Br

Se=[3 AN 2

Sm— o

S=[3(8r - B (N-1)]"?

S,. A S; 5&-40%£+40%-tl’-1 * 16’“‘ b

188



.t 107-EMPT-003 AX:BRAA RS H
107 SRR AR A L R 48 A7 6E ) SR i B R
aKER PR BhelbR [ WNBE | FHANEE HHAERL BUNUTR | HURER
(A#U) * k=1 | (A2U) * k=1 [(AagU) * k=1]| (Br) | (0235 W5405) | (S,204) | (53504) =
262 & 10 | 262 & 10 | 282 &+ 4 | -0.074 -0.072 0.004 0.004 44
261 & 10 -0.07
5 | 254 & 10 |_-0.067
MCs (2% + 10 | 255 + 10 | 272 + 5 | -0.058 -0.062 0.008 0.005 e
2% + 10 -0.060
%4 & 10 0038 |
Wios 258 & 10 | 255 & 10 | 264 = 4 | -001) 0,038 0.002 0.002 )
m + I_!
“_ = 2 0,026
“Co | 44 &+ 2 1434 4 19 426 = 20 | 0023 0.019 0.010 0.010 s
49 + 2 0.007
. 46 =+ ] !m
Mes | 46 & 2 |45 & 19 407 & 20 0004 0.083 0.026 0,028 e
44 = 2 0,051
47 & 2 0078 |
Wies [ 46 & 2 1467 = 20 (438 & 201 | 0059 | 0.066 0.007 0.008 FE
47 = 2 0,064
1. 10060 0,003 0089 _
Cs 0,089 4 0,003|0.060 +0.003 0,035 + 0.001 0071 0.083 0,010 0.010 s
0.060 + 0,003 0,089
. (0058 £0,003 0099
Cs 0,054 4 0,003 0.054 + 0,003 |0.050 + 0.001 0,079 0.086 (0 0012 FE)
0,084 + 0,00} 2079
3Nz 2 -0.038
“Co | 37 & 2 |372 2 16 |382 + 16 | -0.003 0028 0018 0.018 iR
3 : 2 -0.005 5
* b o+ 2 -0.006
) OMCs | 38 &+ 2 1373 2 185|367 = 1S | 00M 0.017 0.020 0021 s
M o+ 2 0.021 =
N o+ 1 -0.007
"ics | M & 1 (3385 & 14 |230 & L5 | 0.040 0.017 0,023 0.023 His
TR | 0.019
¥ & 2 0,007
“Co | 39 ¢ 2 379 % 17 390 ¢+ 18 | 0000 -0.027 0.041 0.040 T )
% & 2 0073
*+ 39 & 2 0.071
| ™Mo | 39 & 2 (387 % 16 368 £ 13 | 0009 0.053 0,028 0,030 Ha
37+ 32 0.018
) 37 o+ 2 0018
Wes | 37 £ 2 |32+ 16 368 & 17| 0016 0012 0.006 0.006 s
3 & 2 0.005
27 & 1 -0.017
“Co | 27 = 1 |265 + 12 |272 & 13 | 0022 -0.027 0.013 0.013 His
W & 1 -0.041
# A 0.042
@ "MCs 3 s 1 227+ 10 220 % 10 0028 0.031 0.009 0.009 Y
0 o+ 1 0.027
% & 1 -0.022
Wes [ 27 2 1 |26 2 12 270 & 12| 0017 -0.016 0.006 0.006 E
7+ 1 =0.010

WE BAR Mt B A M R RMARKRER RGN Bekg KILA Bl 2HA Bem’ -

189




& %3 107-EMPT-003

ARR:BSAKXSNA
107 53030 SRAA ML A0 48 7 47 0 ) S8R 247 38 R ()

wal ua FHAR PHER Db |RHBE | PN E NN ER | EHAEL | MR
(A2U) s k=1 | (A=U) « k=1 [(Aa2U) s k=1 | Br) | 02ssms09 | (5,204) | (5,504) usd
L S0 = 1 | 0073
“Co| 48 + 2 1492 % 22 |466 = 22 | 0033 0.057 0.019 0.021 Y
0+ 2 0.064
& % & 2 | 0248
“ Moy 782 & 2 840+ 23 449 + 20 | 0162 0.212 0,037 0.045 T
5 & 2 0.226
9 & 2 0.164
"ics |46 & 2 (472 & 20 | 420 2 21 0122 0034 0,038 s
47 = 2 0.112
L 49 &+ 2 0028
“Co | 50 & 2 489 &+ 21 (481 & 21 [ 0029 0.017 0.017 0017 A A
48 & 2 -0.003
r_;u_z_* 0102 |
Mol e 50 a2 44 e 20 459 4 1x 00w 0.077 0.038 0.041 a4
47 + 2 0029
- . 0083
YCs | 49 & 2 488 & 20 (465 £ 22| 00%0 0.050 0.031 0.033 CE
47 & 2 0018

we

DA Mt B A A RH RHRARRERR A Boky - AILA Byl - THA Bom' -

190




Individual Evaluation Report
for the World-Wide Open Proficiency Test IAEA-TEL-2018-03 Part 1l

Individual Evaluation Report

Participant Infarmation: Contact Information:

Dr. S8heng-Chi Lin 8. Tarjan

Disaster Prevention and Mitigation IAEA Reference Materials Group
Technology Research Center . A

Mational Pingtung University of Tma_ | Environmant Laboratary
Seience and Technalogy NPUST NA Environment Laboratories NAEL
Cuqnputar Center B1, 1, Shuefu Road International Atomic Energy Agency
Meipu A-2444 Seibersdar - Austria
Fingtung, 91201

Email: s tarjan@iaea.org
Tel: + 43 12600 28242
Fax: + 43 1 2600 28222

hitp:/inucieus iaea.aralpst!

DISELAIMER: This rapart has been genarated sutomatically and s for your personal infarmatian anly, The cfical results of the proficency best wil b piblisned In e fnal rapart ¥ you find, that sny infarmatian pravided
an this form might be incomect pleasa contact us a5 S00N &k possibie, This repart i ondy complete in combiration wih Fart |

Page 1af5

Proficiency Test IAEA-TEL-2018-03 Evaluation Report Part Il

Created on 2018-10-03
Evaluation Tables for Labcode 209. (Values and uncertainties expressed in Bg/kg)
Evaluation Result Table for Sample 1
Sangn Coow | Arwiee | Tege vk | Topel e | WAES | Sep vises | S e | S Ges | Sotew 50 | 2 Goew | Acsesy | P e
] 1) e el " » g BE LY " . A e L] -
[ Ceor ”e os " L am |anw 4 an - M - A
1 L=t L oy W L anu IS m an [ ) A A
+ low] » o2 fue | » | aw foaw | ov Jow | a Juw] .
Evaluation Result Table for Sample 2
Sarngw Comw | Avatvee | Torge vk | Vot Use | A0S | Sep Vet | e Lvw | S S | Setast 80 | 280w | Acoswey | P Pyomes | Fra boee
2 Cotn i o T ™ an Jams [} [T - 0% [] -
2 v bl L ne ny an j3as AL LU A 1. L] LY
) Ca 13 = o Hw T .II“ 13% ma OIIII Q i, L) .\l
I T [ i B )] L L L] aw Jars 110 A_le A A

CHBCLAMER They or s e Jerae! arnan et e 3 1r (5u (owra shrvas ooty The offsl sy of fo oribomy B b e [nbaied 1 P e et 1 o Wl g ey et pepeaied
Ty bev Pt b SOo e [leeee COrREC! #) 86 SO0 % Frestis TR gt & ordy oewiers o sotbeetorn e Pt |

Fage Jurd

191



Proficiency Test IAEA-TEL-2018-03 Evaluation Report Part Il
Created on 2018-10-03

Evaluation Result Table for Sample 4
[wm]nﬁ-[rq-m T m}mlnmluw]uu an»lxmlum[- | T

m“mmmmnm“-—

nmnp—mnmmmmnmnn

mh—n&l--ﬁl-“ﬂnh:m“ﬂ Trw fons sws iy of P wobomen vl e uiing W s el . e
Py e el ot v i
Paga 10t

Proficiency Test IAEA-TEL-2018-03 Evaluation Report Part Il
Created on 2018-10-03
Intercomparison Parameter Evaluation: (Values and uncertainties for sample 1 and sample 4 are expressed in Bg/kg)

arngse Code Sotas Waat ket b0 el Ced ) I b bossabon
4 THIL o 33 £ () Lk A
DOCANEN The Pl -l-.': of e -l e Fo w it 1 Vel Py R et e
-ty bwe ey l-l.—;—*--—_‘lbtl

Page dafs

192



Proficiency Test IAEA-TEL-2018-03 Evaluation Report Part Il
Created on 2018-10-03
Tra srav/ies Istnd o th tatee Deow hive Boin S0°tAGd bul re noF Dresett 0 Pe sampiet (Tt poslg )

argms Lo e s

DOCLABES The (ogee s T Joss be] SR e dly 850 & % sod pavorg rorratr sy T (B 08 (w0 of Pt pefoes od o8 te podwed © Pe e w1 e Vel P @y e reton e
= P b ragl b cr el s R U 9y Mee  aaiee T agarl 8 e Tk @ ordel o vl et |

Fage taf 8

193



it

RAL-M19-S01

LEHRMBALF RN THARE
SRATREA

Mk am: 1075100038 %5 © 0010

2018 & [AEA MRR T 048 F 8248 /) (1t 98 S8 % + )L+ Sample-] +#)
Ba-133 i # - Sample-2 ¥ ¢) Co-60 ik # + & Sample-4 ¥ & K-40 x4k - 3t
HEEAT(RS)-

A ST RARSGE SN HNRRNS  LHFARWPEZIRE
B AARSENEORRE WREMHHFATAWERAZR]

SEAR: N
AR R o BERSE2 1RE | s 3 008 Be
0¥, %iﬁtﬂz.muniﬁ ns (B85

RAATR 307 1?1#“5%3157

Ei‘.

.-Iu;

HIEANR G

HBAR

st Rt e E o Bk 7 - m&

Mon¥ L R 2 Red RIRIT -

TEAFPELEASICETIEMINIREFERE SYBRANEAR

=

=EX
. A % 3,

194



