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IAEA 2002 Test Spectra
Home Page | Test Spectra Page
L’'esercizio pro pOStO consiste These spectra were created at the Technical University of
, . e . . Delft by Menno Blaauw and used in the 1995 TAEA
nell'elaborazione ed analisi di spettri intercomparison of software for gamma-ray spectrum
R I analysis. The references to this are below.
gamma resi disponibili nel 2002 o . L
. i . Brief details of the spectra are given on the TUD website.
d a | | ’AgenZ|a | ntern aZ|0na|e per | ’ E nerg|a There is more detail in the downloadable files. Please note
At ) ", bt d . d . that these spectra, and the associate companion material, The following files are available for download
are made available to vou on this site by permission of g p .
. omica nelllambito aiun prog ramma di Menno Blaauw as a private person, not under the aegis of With the exception of the textual ReadMe file, all
terco an’O nto the TAFA. are .ZIP files containing all the original files plus
In . converted specira in the specified format.
The spectrum set is very comprehensive and this is no place .
to go into full details. Spectra were created in a variety of * W b
different specirum formats (SPE, CHN and ASC), Thev were * %ge—(lﬁé é 8—}'kB
obtained by measuring sourees in Marinelli and pillbox * Pogi.}me.ntatwn l(lp f 887 kB) df 6 kB
geometries. Calibration speetra in both geometries are * W%@% 7kB)
provided with a number of point source spectra of * The Intercomparison (pdf 125 kB)
individual nuclides intended to allow true coincidence . T :
summing corrections to be made (in fact, the only set of test * Primary dowload site
spectra to do that). There is also a special calibration
spectrum to allow GammaVision to perform those
correctons using the algorithms developed by Menno
Blaauw and colleagues.
The documentation is very full, with description of the
source geometries and copies of the nuclide supplier's
calibration certificates. An interesting aside.
mix2neq20
10E05 . | . | . .
10000 -
1000k
= :
® ol
10k
Practical Gamma-Ray Spectrometry ; ' T | %8 | 77 ' s
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Taratura
E (keV) P% T1/2 m
f&eTe
AM-241 59.5409 (1) 35.92 (17) 432.6 (6) a ANALYTICS At Comg 3098 USA
CD-109 88.0336 (10) 3.66 (5) 461.9 (4) d prove 520
S CERTIFICATE OF CALIBRATION
CO-57 122.06065 (12) 85.49 (14) | 271.81(4)d A Standard Radionuclide Source
CO-57 136.47356 (29) 10.71 (15) 271.81 (4)d
64922A-11

CE-139 165.8575 (11) 79.90 (4) 137.641 (20) d 100 mh Solid in 135 mh PP Nalgene Jar

Thi§ standard radionucl%de source was prepared grgvimetrically.frgm
HG-203 279.1952 (10) 81.48 (8) 46.594 (12) d Seintillation somting. Bo3 other ragionselloes were taiimrated joiid

ion chamber that was calibrated by the National Physical Laboratory,
SN—113 391698 (3) 6497 (17) 11509 (3) d Teddington, U.K., and is directly traceable to national standards.

Tay cpectromerry 3 Libuid seintiniaticn oy Y Mormantun gama.
CS-134 563.246 (3) 8.342 (15) 2.0644 (14) a rate and assay date for this source are given belgv'w can deewy

ANALYTICS maintains traceability to the National Institute of
Cs-134 569.330 (2) 15.368 (21) | 2.0644 (14)a SEandrpis oA, echaclony throwan wessyronencs asaurance Brogians o
CS-134 604.720 (3) 97.63 (8) 2.0644 (14) a geis:.f:’;tz?tséligo&liiiixull{lspg‘/:igt GB2,149,194B; CA. Patent 1,196,776.
CS-137 661.657 (3) 84.99 (20) 30.05(8) a CALIBRATION DATE: November 1, 2002 12:00 EST
CS-134 795.86 (1) 85.47 (9) 2.0644 (14) a ISOTOPE ACTIVITY HALF-LIFE TOTAL SYSTEMATIC  RANDOM

(dps) UNCER(:I)-\INTY UNCER('ETI)%INTY UNCER'}'AINTY

CS-134 801.950 (6) 8.694 (16) 2.0644 (14) a ) *

Am-241 5403 4.322 E2 y 5.0 4.0 1.0

cd-109 63190 462.6 d 5.0 4.7 0.3
MN-54 834.848 (3) 99.9752 (5) 312.19(3) d Ce-139 2136 137.6 d 5.0 4.7 0.3

Co-57 1424 271.79 d 5.0 4.7 0.3

Cs-134 8909 754.2 d 5.0 4.7 0.3
Y-88 898.042 (11) 93.7 (3) 106.63 (5) d %;EEZ Eégz gi:gz El Y :-s 22 o3

n- . 5.0 4.7 6.3

ZN-65 1115.539 (2) 50.22 (11) 244.01(9) d g?ggj 308 %EE% § o a7 0’3

n- . .0 4.7 0.3
CS-134 1365.194 (4) 3.019 (8) 244.01(9) d +99% confidence level.

Impurities: y-impurities <0.1%
Y-88 1 836.070(8) 99.346 (25) 106.63 (5)d

http://www.nucleide.org/DDEP WG/DDEPdata.htm

http://www.nucleide.org/Laraweb/index.php
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. E (keV P % T1/2
Campione (keV) > /
BA-133 80.9979 (11) * 35.94 (36) 10.539 (6) a -
EU-152 121.7817 (3) 28.41 (13) 13.522 (16) a &9
ANALYTICS s e
EU-152 244.6974 (8) 7.55 (4) 13.522 (16) a —
Fax  (404) 352-2837
BA-133 302.8508 (5) 18.31 (11) 10.539 (6) a & CERTIFICATE OF CALIBRATION
Standard Radionuclide Source
CR-51 320.0835 (4) 9.89 (2) 27.704 (4) d
EU-152 344.2785 (12) 26.59 (12) 13.522 (16) a s4924a-11
100 mL High Density Sclid in 125 mL PP Nalgene Jar
BA-133 356.0129 (7) 62.05 (19) 10.539 (6) a This standard radionuclide source was prepared gravimetrically from
hepartment Des Appiications Et De La Netrologie Des Rayonmemente
BA-133 3838485 (12) 894 (6) 10539 (6) a Iogj.sant?d(DAMRI) , _izf\}r)isé deance,_ as hlf}rl,;:r’lberhhziz‘oo‘ 11}%’1 to;h;r
the Natiomal Physical Laboratory, Teddingtom, U.K., and is directly
EU-152 411.1165 (12) 2.238(10) 13.522 (16) a traceable to national standards.
Radionuclide purity and calibration were checked by germanium gamma-
EU-152 443.965 (3) 3.120(28) | 13.522(16)a ray spectrmoetoy mad llauld scintilistion combing, ' The muclesr Gecay
EU'152 7789045 (24) 1297 (6) 13522 (16) a gﬁﬁggigi a‘:xadin'lt‘:;ci}?nsolotg;acte;fjl};ltl:yl‘de§§ur;n?eentsNali:sj-s;ll?alnceIn;Ei;E;ss Zg
described in USNRC Reg. Guide 4.15, Revision 1.
EU'152 867380 (3) 4243 (23) 13522 (16) a Density of solid matrix 1.6 g/cc.
EU-152 964.079 (18) 14.50 (6) 13.522 (16) a CALIBRATION DATE: November 1, 2002 12:00 EST
EU-152 1 085.837 (10) 10.13 (6) 13.522 (16) a 1S0TORE Ay FRLETLIFE N T
(%)
EU-152 1089.737 (5) 1.73 (1) 13.522 (16) a R T -
Co-60 799 5.271 y 5.0
EU-152 1112.076 (3) 13.41 (6) 13.522 (16) a S L P e At
Na-22 1063 950.4 d 5.0
CO-60 1173.228 (3) 99.85 (3) 5.2711 (8) a *99% confidence level.
EU-152 1212.948 (11) 1.416 (9) 13.522 (16) a frenrisiess yimpurities <03t
NA-22 1274.537 (7) 99.94 (13) 2.6029 (8) a
EU-152 1299.142 (8) 1.633 (9) 13.522 (16) a
CO-60 1332.492 (4) 99.9826 (6) | 5.2711(8)a Fage L of ®
*33.31(30) +2.63 (19) | fu-152 1 408.013 (3) 20.85 (8) 13.522 (16) a
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QUALITY ASSURANCE DATA SHEET

GEM Series HPGe (High-Purity Germanium) Coaxial Detector System

<
Model and Serial Numbers Important Reference Data \;-T .
Detector Modei No.  (BEM = W10 - P Ship Date /A-11-90 \| X
Cryostat Configuration %,ﬂ 7’0,ﬂ Serial No. 30’ T /94 g / qug \
Dewar Model _ When calling Customer Service, always refer-

ence this Detector Serial No.
Cryogenic Information \

Dewar Capacity Static Holding Time

Detector Cool-Down Time /;2 Z’Q \

\
Dimensions
Crystal Diameter 75’ 5 mm Absorbing Layers Q
Crystal Length 47' / mm Aluminum /' 0 mm
4 0. \
End Cap to Crystal mm Inactive Germanium ____tl___ mm N
—
Total Active Volume cc {
High Voltage Bias N
N
Recommended Operating Bias, POSITIVE _3_‘50__0__ v
Performance Specifications*
Amplifier
Warranted Measured Time Constant
Resolution (FWHM) at 1.33 MeV, *’Co L) /0 keV /' 8f2 keVv é us
Peak-to-Compton Ratio, “/Co 30' / 47' / é s z/n,ol_
Relative Efficiency at 1.33 MeV, “Co g0 w 96.3 o A s Iw @ hickmars 'CO‘P L‘be —Cap
Peak Shape (FWTM/FWHM), “’Co .00 /. 8% 6 s L Hoickhknans sioke 2and cato
3.00 / A vbmm @
Peak Shape (FUFLI/PUIAD. "G y 7 * Uik i amel_cop to top of ouplad
Resolution (FWHM) gt 122 keV, “"Co 1200 . Mev Y @ clistence ?j;m i -
Other W NUCA # 1854, 0,05m@) Ahickuss top o amownting - cuye
&J?Q p/‘/'l # 2333 o;gnm@ £ fickners ade c)£ mmw‘td»\%_u%
B . awd it lomeved  corte
Data Certified By /%W Date /4' // 40 W,ﬂs & @ A Oﬁ

853 () Aeight of remeved cotl

“Measured at a nominal rate of 1000 counts/s unless otherwise specified.
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6.0 cm

e
Y

Sono inoltre forniti gli spettri delle
sorgenti puntiformi di radionuclidi
mono-gamma emettitori di cui alcuni
software necessitano per potere
effettuare la taratura “peak-to-total”
353 m necessaria per implementare

l I'algoritmo che esegue le correzioni
] L 0.30cm i A \ A per somma in coincidenza.

Campione
Densita: 1.6 g/cm3
Composizione chimica: C 40.5% - H 2.85% - O 35.6% - Ca 21% (poliestere + carbonato di calcio)

Taratura
Densita: 1.15 g/cm3
Composizione chimica: C 72.1% - H 6.0% - O 21.9% (poliestere)
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[ Inizio taratura ]

A 4

/ Attivita da certificato /

y

Efficienza “standard”

Report

[ Fine taratura }
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712+ 0.0 30.08Y0
137
55C5g7 \
Qlgs}=1175.63 keV 17 %)  Logft
B-: 100 %
04.70 9.625 661.7 2.552 M
661.7
5.8E-4 16.61 . 283.5
283.5
5.30 12.079 v L 0.0
137
568951
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5+ 0.0 1925.28D 14
S9co33 \
Qlgs}=2822.8 keV 2 I(%)  Logft
B-: 100 %
99,22 7.512 . ’ 2505.7 3.2 PS
347.1, 0.0075 %
1173.2, [p9.85 %
2505.7, 2.0E-6 %
0 =14.0 . . 2152.6
826.1, 0.0076 4 [
2] 58.6, 0.00120 %
0.12 14.70 3 4 1332.5 0.9 PS
1332.5, 99.9826 %
1173.228 (3) + 1332.492 (4) £=2505.720
4 ¥

0.0  STABLE
60,
2aMi3o
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a4+ 0.0 2.0652Y 4

134
55C579 \
Qlgs}=2058.7 keV 4 (%) Logft
B-: 99.99970 % 10
27.27 6.490 » ’ 1969.9
326.6, 0.0162 % |
560.3, 15.373 %
802, 8,688 %
1365.2, 3.017 %
2.499 0.6528 . 1643.3 78 PS
242.7, 0.027 % | |
475.4, 1.477 %
1038.6, 0.990 %
70.17 £.8849 . " 1400.6 0.83 PS
232.6, 5.E-4 %
1795.9, B5.46 %
0 ' p¥ ¥ 1168

I
563.2, 8.338 %
11638, 1.790 %

795.86 (1) + 604.720 (3) £=1400.580

0 13.1 ¥ Y » ¥ 604.7
604.7, b7.62 |

v ‘ 0.0  STABLE

134
568375
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1/2+ 0.0 10.551 Y11
133
568977 \
Qlgs}=517.5 keV 10 (%} Logft
£ 100 %
85.4 6.627 ' 437 =150P5S
53.2, 2.14 %
276.4, 7.16 %
i | 356, €2.05 %
14.5 8.020 ¥ I . 383.8 44 PS
223.2, 0.453 %
302.9, 18.30 %
383.8, 5.04 %
356.0129 (7) + 80.9979 (11) X=437.0010
0.05 >11.2 ¥y 160.6 172 PS
79.6, 2.65 % I
16(16, 0.638 %
0.10 >11.1 81  6.283NS
81, 3p.0 %
A 4 Y ¥ 0.0 STABLE
133
550578
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40,0%

31@1365,19 keV

30,0%

20,0%

Cs137@661,66 keV

Sn113@391,7 keV

Mn54@884,85 keV

Zn65@1115,64 keV

10,0%

Hg2p3@279,2 HeV

Co57@136,47 keV

Y88@898,04 keV

0,0%

-10,0%

Am241@59,54 keV
Cd109@88,03 keV
Cel39@145,86 keV

Cq57@122,0q4 keV

-20,0%

Cs1B4@604,72|keV
Cs134@795,86 kgV

Ck134@801,95 keV
Y48@1836,09 keV

-30,0%

Cs134@563,2% keV
Cs134@569,33 keV

-40,0%
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100

Campione
Densita: 1.6 g/cm3
Composizione chimica: C 40.5% - H 2.85% - O 35.6% - Ca 21% (poliestere + carbonato di calcio)

10 A

cm2/g
(==Y

Taratura

°11 Densita: 1.15 g/cm3
Composizione chimica: C 72.1% - H 6.0% - O 21.9% (poliestere)
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01| Taratura
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Composizione chimica: C 72.1% - H 6.0% - O 21.9% (poliestere)
0,01 T T
10 100 1000

10000
keV


mailto:d.lunesu@arpalombardia.it

dD y Workshop Spettrometria gamma ad alta risoluzione - Milano, 19 settembre 2018

Wa L’esercitazione: come NON fare

per la Protezione Ambientale per s Profezione Luca Albertone - Iuca.albertone@arpa.DlemOnte.lt

delllAmbiente

9,00E-02

8,00E-02 A

7,00E-02 A

6,00E-02 -

5,00E-02 A

4,00E-02 -

3,00E-02 A

2,00E-02 - e —

1,00E-02 A

0,00E+00

0 200 400 600 800 1000 1200 1400 1600 1800 2000
keV


mailto:d.lunesu@arpalombardia.it

dD ) Workshop Spettrometria gamma ad alta risoluzione - Milano, 19 settembre 2018

L’esercitazione: come NON fare
per la Prote e Reglonle e Ta Bratezione. Luca Albertone - luca.albertone@arpa.piemonte.it

delllAmbiente

-40,0%

Campione
40,0%
30,0%
>
I
>
O <
20,0% =7 -
5 5 2
~ @ Pt
© ¥ —
S S 8
. S 2 &
10,0% © i =
= © w
0 m
L
(@]
O'O% - l_l ._l
—I I_I e [
X
% % > > ©
X X 3} > > > =)
-10,0% - L0 0 = () % oL
070 0 ~ i = X < >
= S 3 > 2 s g 3
< %) o0 - ~ pay =
8 (2] To) > ~ <t - ® 3
® ® Yy e PN & 2 N > > o
2 3 2 > e 9 ® & 5 3 v 8 g
-20.0% - ] = o) [ <) 10 Y ) = - s D S
' g ] < N Q E ] o I M > o X o
> @ I 3 w P o 3 @ < o g ~
Q) pu ® 24 S hr 0 N ~ )
X < o - L — o @ ™ —
~ ® 9 8 ® o g Q d
_ % - S N T «Q Q N o ®)
30,0% ~ ™ i S 2 o ) = 2
I ™~ ® > o o ® < w ©o
— N I (I} =1 o~ N 8
) = o = 0 N
® ® 5 w = —
5 § @ i
A Al A
< = ©
m m z


mailto:d.lunesu@arpalombardia.it

Workshop Spettrometria gamma ad alta risoluzione - Milano, 19 settembre 2018

Alﬁ-ﬁzg% - L’esercitazione: come NON fare

per la Prote e Reglonle e Ta Bratezione. Luca Albertone - luca.albertone@arpa.piemonte.it

dellAmbiente

{ Inizio analisi }

[ Inizio taratura ]

A 4

No coincidenze
Composizione e densita
uguali

Attivita da certificato

No coincidenze

Utilizzo efficienza “standard”

Efficienza “standard”

Report

A 4

Report

[ Fine taratura } [ Fine analisi ]
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Campione diverso dalla sorgente
Scarti sulla singola emissione fino al 30%

Somma per coincidenza
Scarti sulla singola emissione fino al 20%

Differenti composizioni chimiche e densita
Scarti sulla singola emissione fino al 10%

Le mancate correzioni hanno effetto anche
sui limiti di rivelabilita
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