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Table 1—Values of group source strength per logarithmic energy interval for a
spontaneous fission source

5

2ct

Neutron energy, £ A— Neutron energy, £ ~A—B-2-—
AIn(E/E,) AIME/E,)
MeVv s-? MeV s-!

4,14 x 10-? 2,80 4,42 x 10!
0,01 4,40 x 10-5 3,00 4,27 x 10—
0,05 274 x 10-3 3,40 4,01 x 10-?
0.10 1,24 x 10-2 3,70 3,66 x 10~
0,20 3,33 x 10-2 4,20 3.25 x 10-!
0.25 6,04 x 10-2 4,60 2,78 x 10-?
0,30 7,90 x 10-2 5,00 2,39 x 10~
0,40 1,07 x 10— 5,50 1,99 x 10-?
0,50 1,46 x 10~} 6,00 1,61 x 10-1
0,60 1,84 x 10 6,50 1,28 x 10-7
0,70 2,2t x 10 7,00 1,01 x 10-!
0,80 2,55 x 10-? 7.50 7.92 x 10-2
1,00 3,01 x 10-! 8,00 6,16 x 10-2
1,20 3,53 x 10-! 8,50 476 x 10-2
1.40 3,95 x 10-1 9,00 3,65 x 10-2
1,50 4,19 x 10-! 9,50 2,79 x 10-2
1.60 4,32 x 10-} 10,00 2,13 x 10-2
1.80 4,46 x 10-! 11,00 1,42 x 10-2
2,00 4,58 x 10-? 12,00 8,04 x 10-3
220 462 x 10-1 13,00 451 x 10-3
2,30 4,61 x 10-! 14,00 2,50 x 10-3
2,40 4,59 x 10} 16,00 1,08 x 10-3
2,60 4,53 x 10-7 18,00 3,20 x 10-4

Table 2—Values of group

241

Am—Be (a,n) source

source strength per logarithmic energy interval for a

Neutron energy. £ —i Neutron enargy, E —AL

AIn{E/E,) AInlE/E,}
MeV s MeV g1
4,14 x 10-7 5,68 6.19 x 10-?
on 1,15 x 10-3 5,89 567 x 10~
0,33 3.0+ x 10-2 6,11 4,95 x 10-1
0,54 6,35 x 10-2 6,32 523 x 10-?
075 8,56 x 10-2 6,54 596 x 10—
097 9,72 x 10-2 6,75 579 x 10-!
1,18 1,08 x 10-! 6,96 532 x 10-1
1.40 1,16 x 10-1 7,18 5,39 x 10-1
1.61 1,25 x 10-1 7.39 583 x 10—
1,82 1.57 x 10-* 2.61 6,42 x 10-1
2,04 1,95 x 10-} 7.82 6,75 x 101
225 2,19 x 10~ 8,03 6,37 x 10!
2,47 2,41 x 10! 8,25 5,31 x 10~V
2,68 2,79 x 10~ 8,46 385 x 10!
2,9 3,74 x 10-1 8,68 2,54 x 10—
n 5,09 x 10-1 8,89 1,78 x 10}
3,32 5,64 x 10-! 9.1 1,50 x 10-1
354 5,39 x 10-! 9,32 1,67 x 10-1
375 532 x 10-! 9,53 2,27 x 10-!
3,97 5,26 x 10-1 975 2,74 x 10~
4,18 522 x 10-1 8,96 2,58 x 10!
4,39 584 x 10-7 10,18 2,14 x 10-1
4,61 6,50 x 107 10,39 1,81 x 10-1
4,82 6,90 x 101 10,60 1,39 x 10-!
5.04 7.47 x 10~ 10,82 7,37 x 10-2
5.26 7.45 x 10! 11,03 1.89 x 10-2
5,47 6.67 x 10-1 11,09 0




Table 3—Values of a group source strength per logarithmic energy interval for a B2t
spontaneous fission source in the centre of a D,0 sphere witha radius of

150 mm
Neutron energy. £ —Ae';— Neutron energy, £ _A_B."_
AINE/E,) AlnlE/E,)
MeV s-! Mev Pl

4,14 x 10-7 7.0 x 10-? 5,08 x 10-2
1,0 x 10-6 2,15 x 10-2 8,0 x 10-! 5.08 x 10-2
1,0 x 10-5 2,74 x 10-2 9,0 x 10-1 4,88 x 10-2
50 x 10-% 3,75 x 10-2 1,0 3,39 x 10-2
1,0 x 10-4 4,57 x 10-2 12 4,10 x 10-2
20 x 10-¢ 4,92 x 10-2 1.4 547 x 10-2
40 x 10-4 5,51 x 10-2 1,6 6.84 x 10-2
7.0 x 10-4 5,86 x 10-2 18 726 x 10-2
1,0 x 10-3 6,29 x 10-2 2,0 7,66 x 10~2
30 x 10-3 6,88 x 10-2 23 8,57 x 10-2
60 x 10-3 7,34 x 10-2 26 1,18 x 10~
1,0 x 10-2 7,42 x 10-2 3,0 1,04 x 10-!
20 x 10-2 7,83 x 10-2 35 8,01 x 10-2
40 x 10-2 7,38 x 10-2 4,0 6,13 x 10-2
60 x 10-2 7,30 x 10-2 45 6,88 x 10-2
80 x 10-2 6,95 x 10-2 50 6.21 x 10-2
1,0 x 10! 6,52 x 10-2 6.0 4,77 x 10-2
1,5 x 10-! 6,10 x 10-2 7.0 3,20 x 10~2
2,0 x 10-! 5,54 x 10-2 8.0 1,81 x 10-2
25 x 10-! 5,12 x 10-2 9,0 1,10 x 10-2
30 x 10! 4,88 x 10-2 10,0 7.27 x 10-3
35 x 10-! 4,26 x 10-2 11,0 4,65 x 10-3
40 x 10! 3,66 x 10-2 12,0 1,86 x 10-3
45 x 10-! 2,25 x 10-2 13,0 1,55 x 10-3
50 x 10-1 2,98 x 10-2 14,0 8,00 x 10-4
55 x 10-! 4,41 x 10-2 15,0 4,10 x 10-4

60 x 10-1 473 x 10-2

Table 4— Values of group source strength per logarithmic energy interval for a
Am—B (a,n) source

241

Neutron energy, E -—ABO— Neutron energy, £ -i
AIME/E,) AInlE/E,)
MeV s-! MeV s~
4,14 x 10-7 4,41 4,49 x 10-1
0,82 1.2t x 10-3 4,55 3,19 x 10-1
1,03 3,97 x 10-2 4,69 2,46 x 10-1
1.34 3,91 x 10-2 483 1,16 x 10-1
1.56 1,38 x 10 4,96 8,26 x 10-2
1.78 3,44 x 10-1 5,09 4,49 x 10-2
1,98 5,93 x 10-!? 5,22 1,20 x 10-2
217 8,72 x 10-1 5,35 1,09 x 10-2
2,36 1,06 5,48 9,83 x 10-3
2,54 1,26 5,61 492 x 10-3
2,72 1,41 574 6,34 x 10-3
289 1,37 5.86 6,74 x 10-3
3,05 1,31 5,98 1,37 x 10-2
3.2 1.3 6,11 8,28 x 10-3
3,38 1.03 6,19 2,24 x 10-2
353 9,26 x 101 6.25 0
363 7,62 x 10!
3.8 7.59 x 101
3,98 6,57 x 10-1
4,13 5,35 x 10-!
4,27 5,17 x 10-1




Table 5— Reference radioactive neutron

sources for calibrating neutron measuring

devices
e Specific photon
. . Specific neutron dose P 4
Source? Half-life 30:9 oquuvalanzt‘ Specific soc;:ca Psquivalent rate ::s dose equivaient
erage energy strength 1 m distance® rateS at 1 m
distance®
a® MeV s-lkg-! Sv.s~Tkg-?! Sv.s=lkg-!
221 10,0 moderted:” 2,65 22 2.1 x 1018 15 0,25
{sphere 300 mm
in diameter)
%2t 2,65 2,4 2.4 x 108 65 0.31®
a MeV s-t.Bq~! Sv.s~tBq-! Sv.s-i.8q-1
241Am-By, 432 2,8 1.6 x 10-5 50 x 10-2 1.8 x 10-19
241Am-Be, ,, 432 44 6,6 x 10-5 2,0 x 10-1® 19 x 10-1

1) In addition to the sources listed, meBe‘mm is 8lso used. However, it is recommended that laboratories shouid not start using plutonium-

beryllium sources if they are not already doing so.

2)  Neutron spectra of sources are given in figures 2 10 5. Definition of the dose equivalent average energy is given in 3.19.

3] The specific source strength is the source strength B related 10 the mass of 1 kg or the source activity of 1 Bq. Information on the sources is given
for mederated 252Ct in references {1, 2 and 3], for 252C1 in [4), for 243Am-8 in (5], and for 24'Am-Be in [61.

4) For 252Cf.sources, this is related to the mass of cafifornium contained in the source; for the other sources, this is related to the activity of the

241Am contined in the source.

5} Conversion of exposure to dose equivalent was performed using the factor of 0,01 Sv.R-1,

6} 1a = 1 mean sofar year = 31 556 926 s or 365,242 20 days.

71 Yields of neutrons for 300 mm diameter heavy-water sphere covered with cadmium shell of thickness approximately 1 mm.

8} For approximately 2,5 mm thick steel encapsulation.

Table 6 —Neutron

radiations for determining the response of neutron measuring

devices as a function of neutron energyl)

Neutron energy . Reference
MeV Method of production (see bibliography)
2,5 x 10-8 {thermal)™ Moderated-reactor or acceleratorproduced neutrons 110]; (7}
00005 Sb-Be,, . radionuclide source, water-moderated {8l
0,002 Scandium-filtered reactor neutron beam or acceterator-produced [8l; 110}
neutrons from reaction 45S¢,, o, 5Ti
0,021 Sb-Bey, ,y radionuclide source mi: na
0,024 Iron/ aluminium-filtered reactor neutron beam or accelerator-produced 191; 110}; 113)
neutfons from reaction $S¢, ) “Ti
0,144M Silicon-filtered reactor neutron beam or acceierator-produced 19}; [14}; 115]: 6}
neutrons from reactions T, ,, 3He and 7L, , 7Be
025" Accelerator-produced neutrons from reactions T, o, *He
and Liy, ., 7Be
0,565" Accelerator-produced neutrons from reactions Ty, ,j 3He
and TLi, . 7Be
1.2 Accelerator-produced neutrons from reaction Ty, , 3He
. 4): 115];
25" Accelerator-produced neutrons from reaction T, , 3He 1141: 151: hé)
282 Accelerator-produced neutrons from reaction Dyy ) 3He
5.0 Acceierator-produced neutrons from reaction Oy oy *He
14,812 Accelerator-produced neutrons from reaction Ty, ‘He
18,0 Accelerator-produced neutrons from reaction Ty , ‘He

1} Energies at which international intercomparisons of neutron fluence measurements were performed 71,

2) Accelerator-produced neutrons, with a deuteron energy of a few hundred kiloelectronvolts.
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FIG. 1 Neutron spectrum from a252Cf spontaneous fission source in the centre
of a D, O sphere with a radius of 15c¢m (2,3)
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FIG, 2 Neutron spectrum from a252Cf spontaneous fission source (4)
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