* Point & wide area sources * Gamma .

Gamma standard sources

CERCA LEA manufactures two categories of gamma standard sources: sources for activity calibration,
and gamma sources for efficiency calibration.

* Gamma sources for activity calibration

These sources enable direct activity calibration of all y detectors and spectrometers.

* Technique

The sources are characterized in terms of activity, expressed in kBq.
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Figure 1: Graph of activity calibration for a Ge-HP
spectrometer plotted using standard sources

* Gamma ray sources for efficiency measurements

These standard gamma sources are indicated by a fading grey band in the table on p. 2.12 - 2.13.

* Technique

These standard sources are characterized in terms of photon flux within 4 & sr, expressed in s?,
for each specified gamma line.

The activity in Bq is given as an indicative value.

Where radioactivity standards are used to determine the efficiency of a gamma spectrometer as a function
of photon energy, certain decay scheme parameters are required (number of gamma photons per
transition, internal conversion coefficient, etc.).

The calibration uncertainty is the combination of the uncertainty with respect to the activity of the standard,
and the uncertainties pertaining to the decay scheme parameters.

These sources were designed to allow direct efficiency/energy calibration without knowledge of decay
schemes.

They therefore enable high precision calibration, as shown in the diagram (figure 1).

Radioactive standard point sources with 3 mm active diameter are hot-sealed between two thin plastic foils (total mass
per unit area: 28 mg.cm?).

They are mounted in a plastic ring to ensure rigidity and best handling.
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* Point & wide area sources * Gamma .

6 types of sources are available:
* Y point sources
(typesA,E)

The active diameter (3 mm) is hot-sealed between
two thin plastic foils (total mass per unit area:
28 mg.cm?). It is then mounted in a plastic ring to
ensure rigidity and ease of handling.

* ¥ wide area sources
(type C)

The source is uniformly distributed over
the surface of a disk 50 mm in diameter.
It is then hot-sealed between two thin
plastic foils and mounted between two
plastic disks (total mass per unit area:

460 mg.cm?) to ensure rigidity and ease

of handling.

* Plastic 'y sources (type B,V)

This quasi-point source is deposited in the cavity
(3 or 10 mm in diameter) of a rigid, leaktight plastic
holder.

* v sources with
cylindrical holders (type D)

This point source is mounted at the end of a plastic
rod (9 mm in diameter). The rod can be fitted with a
disk enabling it to be used in automatic sample
changers.

These sources were specially designed for
calibration of well-type Nal scintillation counters.

* Made-to-measure sources upon request

Activity on request

Type of holder

Radionuclide _ﬁlsromized)
AM241EGSAGO0KBQ
-

Required activity
(60 kBq)

Type of product

(Gamma standard)

Special holder
Type of holder

Radionuclide (non-standard)

AM241EGHS 150KBQ
—

-
Type of product
(Gamma standard)

Requested activity

¢ Multigamma sources (9MLO1), '**Eu, '**Ba
and kits of gamma sources
in the Spectrometry chapter
pages 5.6 and 5.7.
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* Point & wide area sources * Gamma .

* Available source holders

Non-biding color

¢

|>
TYPE TYPE ~
A A: active area, diameter 3 mm B A: active area, diameter 10 mm
B: diameter 16 mm B: plastic holder, thickness 10 mm
C: plastic ring, thickness 3 mm CLASSIFICATION C22212 (NFM61-002 / 1SO 2919)
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|
C A: active area, diameter 50 mm
B: holder, plastic disk, thickness 4 mm

F &'\
TYPE 230
D A: active area
38 B: plastic holder
f - ﬁx\ o
\\‘ ‘ % Non-biding color
A B C

(3]

TYPE

E A: active area, diameter 3 mm
B: diameter 22 mm
C: plastic ring, thickness 3 mm

V A: active area, diameter 3 mm
B: plastic holder, thickness 6 mm
C: plastic plug, thickness 1.5 mm
CLASSIFICATION C22212 (NFM61-002 / 1SO 2919)

2 oll April 2009 version



* Point & wide area sources * Gamma .

Gamma sources
for activity calibration and efficiency measurements

Radionuclide Radiation energy Product code v flux within Activity Holder Measurement
Half-life (MeV) 4 1 sr Diameter Type uncertainty
Y s'(®) kBq (*) uCi mm %
241Am 0,060 AM241EGSA10 4 1,1x101 25 A 3,5
4,33 x 102 years AM241EGSA15 4 x 101 1,1 25 A 3,5
AM241EGSA20 3,6 x 102 9,7 25 A 3,5
AM241EGSB15 4 x 101 11 38 B 5
AM241EGSB20 3,5 x 102 9,5 38 B 5
AM241EGSC15 4 x 101 11 75 C 3,5
AM241EGEA10 3,3 x 104 9 x 101 25 A 3,5
AM241EGEE10 3,3 x 104 9 x 101 38 E 315)
133Ba 0,081 BA133EGSB15 4x 101 11 38 B 5
1,05 x 101 years 0,161 BA133EGSB20 4 x 102 1,1x10t 38 B 5
0,223 BA133EGSB40 3,5x 103 9,5x 101 38 B 5
0,276 BA133EGSA25 7 x 102 19x101 25 A 5
0,302 BA133EGSV25 7 x 102 19x101 38 \Y, 5
8222 Other models available on page 5.7
109Cd + 109Agm 0,088 CD109EGSB15 4 x 101 11 38 B 5
4,63 x 102 days CD109EGSB20 4 x 102 1,1x101 38 B 5
CD109EGSB40 3,5 x 103 9,5x 10! 38 B 5
CD109EGEA10 3,3 x 104 9 x 102 25 A 2
CD109EGEE10 3,3 x 104 9 x 102 38 E 2
139Ce 0,166 CE139EGEA10 3,3 x 104 4x 101 25 A 143
1,38 x 102 days CEISOEGEE10M 13,31 104 4 x 10?1 38 E n5
141Ce 0,145 CE141EGSA15 4x 101 11 25 A 2
3,25 x 10 days CE141EGSC10 4 1,1x101 75 C 3,5
CE141EGSCI15 4 x 101 1,1 75 [} 3,5
57Co 0,014 CO57EGSA10 4 1,1x101 25 A 2
2,72 x 102 days 0,122 CO57EGSA15 4 x 101 11 25 A 1,7
0,136 CO57EGSA20 4 x 102 1,1x101 25 A 1,7
CO57EGSA25 7 x 102 1,9x101 25 A 25
CO57EGSA40 3,7 x 103 1x 102 25 A 25
CO57EGSB15 4 x 101 11 38 B 5
CO57EGSB20 4 x 102 1,1x101 38 B 5
CO57EGSB40 3,5 x 103 9,5x 101 38 B 5
CO57EGSC10 4 1,1x101 75 C 3,5
CO57EGSC15 4 x 101 11 75 C 3,5
CO57EGSD10 4 1,1x101 9 D 1,7
CO57EGEA10 12} 8} o il 3,4 x 101 25 A 2
CO57EGEE10 3,3 x 104 3,4 x 101 38 E 2
CO57EGSV25 7 x 102 1,9x 101 38 \Y 5
CO57EGSV40 3,7 x 103 1x102 38 \% 5
60Co 1,173 CO60EGSA10 4 1,1x 101 25 A 2
1,93 x 103 days 1,333 CO60EGSA15 4 x 101 11 25 A 1,5
COB60EGSA20 4 x 102 1,1x 101 25 A 15
CO60EGSB15 4 x 101 11 38 B 5
COG60EGSB20 4 x 102 1,1x101 38 B 5
COBOEGSB40 3,5x 103 95x101 38 B 5
COG60EGSC10 4 1,1x101 75 C 3,5
COB60EGSD10 4 1,1x101 9 D 2
51Cr 0,320 CR51EGSA10 4 1,1x 101 25 A 2
2,77 x 101 days CR51EGSA15 4 x 101 11 25 A 2
CR51EGSA20 4 x 102 1,1x101 25 A 2
CR51EGSD15 4 x 101 1,1 9 D 2
CR51EGEA10 3,3 x 104 3,4 x 102 25 A 1,5
CR51EGEE10 218 il 3,4 x102 38 E i85
137Cs + 137Bgm 0,662 CS137EGSA10 4 1,1x101 25 A 2
3,02 x 101 years CS137EGSA15 4 x 101 1,1 25 A 2
CS137EGSA20 4 x 102 1,1x101 25 A 2
CS137EGSB15 4 x 101 11 38 B 5
CS137EGSB20 4 x 102 1,1x101 38 B 5
CS137EGSBA40 3,5x 103 95x101 38 B 5
CS137EGSC10 4 1,1x101 75 C 3
CS137EGSC15 40 11 75 C 3
CS137EGSD10 4 x 102 1,1x101 9 D 2
CS137EGEA10 3,3 x 104 4 x 101 25 A 145
CS137EGEE10 |« 3,3 x 104 4x101 38 E 5
152E

1,35 x 101 years EU-152 gamma sources in spectrometry chapter page 5.7

(*) Manufacturing tolerance +30%
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Radionuclide Radiation energy Product code v flux within Activity Holder Measurement
Half-life (MeV) 4 sr Diameter Type  uncertainty
Y st (*) kBq(*) uCi mm %
131 0,080 1131EGSA15 4 x 10t 11 25 A 1,7
8,02 days 0,284 1131EGSA20 4 x 102 1,1x101 25 A 1,7
0,364 1131EGSC15 4 x 10t 11 75 C 3
0,637
0,722
54Mn 0,835 MNS54EGSA10 4 1,1x101 25 A 2
3,12 x 102 days MN54EGSA15 4 x 10t 1,1 25 A 15
MN54EGSA20 4 x 102 1,1x10t 25 A 15
MNS54EGSB15 4 x 10t 11 38 B 5
MN54EGSB20 4 x 102 1,1x101 38 B 5
MNS54EGSB40 3,5x 103 9,5x 101 38 B 5
MN54EGSD10 4 1,1x101 9 D 2
MN54EGEA10 BispJoz 3,4 x 101 25 A 15
MN54EGEE10 243 & il 3,4 x 101 38 E 1.3
22Na 0,511 NA22EGSA10 4 1,1x 101 25 A 2
9,50 x 102 days 1,275 NA22EGSA15 4 x 10t 1,1 25 A 2
NA22EGSA20 4 x 102 1,1x101 25 A 2
NA22EGSB15 4 x 101 1,1 38 B 5
NA22EGSB20 4 x 102 1,1x 101 38 B 5
NA22EGSB40 3,5 x 103 9,5x 101 38 B 5
NA22EGSD10 4 1,1x101 9 D 2
11380 + 113|nm 0,255 SN113EGEA10 BIIBhqHIOd 5 x 101 25 A 2
1,15 x 102 days 0,392 SN113EGEE10 3,3 x 104 5 x 101 38 E 2
853y 0,514 SR85EGSA10 4 1,1x101 25 A 2
6,49 x 10! days SR85EGSA15 4 x 10t 11 25 A 15
SR85EGSA20 4 x 102 1,1x101 25 A 15
SR85EGEA10 3,3 x 104 3,4 x 101 25 A 15
SR85EGEE10 Sgpelil?y 3,4 x 10t 38 E 1L
88y 0,898 Y88BEGSA10 4 1,1x 101 25 A 2
1,07 x 102 days 1,836 Y88EGSA15 4 x 101 1,1 25 A 15
Y88EGSA20 4 x 102 1,1x101 25 A 15
Y88EGSB15 4 x 10t 1,1 38 B 5
Y88EGSB20 4 x 102 1,1x 10t 38 B 5
Y88EGSB40 3,5 x 103 9,5x 10t 38 B 5
Y88EGSD10 4 1,1x101 9 D E
657Zn 1,115 ZNB5EGSA15 4 x 10 1,1 25 A 2
2,44 x 102 days ZNG65EGSA20 4 x 102 1,1x101 25 A 2
ZN65EGSB15 4 x 10t 1,1 38 B 5
ZNG65EGSB20 4 x 102 1,1x 10t 38 B 5
ZN65EGEA10 BIBh4HIed 6,5 x 101 25 A L3
ZNG65EGEE10 SIS PAHIOz 6,5 x 101 38 E 1L
Legend:

Gamma sources for efficiency measurement

(*) Manufacturing tolerance +30%

* Accessories

Lead box

Product Zout(mm) In(mm) Out height (mm) In height (mm) Reference
Lead pot for gamma sources 65 55 26 16 9ACETFT
Empty kits

Product (mm) Reference
Empty kits for 10 sources 25 9ACETCR
Empty kits for 10 sources 38 9ACETCS

To order : see Commercial Information on pages 1.1 - 1.6 of the INFORMATION section
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