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Intercomparison of a ]34Cs solution (July-September 1974)

A. Rytz

In their answers to the Questionnaire (1974-03-26), the members of
Section Il of the Comité Consultatif pour les Etalons de Mesure des Rayonne-
ments lonisants manifested much interest in the standardization of 139Ce and

4Cs. Therefore, the working party for advising on future intercomparisons
decided to carry out small comparisons of these radionuclides. The participants
in the present comparison of 134Cs were: :

L.M.R.l. Laboratoire de Méfroiogie des Rayonnements lonisants, Saclay, France
N.P.L., National Physical Laboratory, Teddington, United Kingglom

B.1.P.M., Bureau International des Poids et Mesures, Sév.res, France.

Each participant received a secled glass ampoule with 5 g ofc ]34Cs

solution (approximately 1 200 s~ -1 mg=1) containing 550 g of CsCl'in

HC1 0.1 M. This solution was generously distributed by LMRI who carried out
measurements using 4TTB(PC)-y, 4T B(LS)-y counting and 4Ty counting with

a large Na! well crystal. The two other participants did 4T7B(PC)-y counting
only. :

Extensive information regarding the 47 -y measurements and the sources
has been collected in order to be able to compare the results and to fix
the shape of the reporting form for a large scale intercomparison. The
information received is summarized in the following tables. The complete
information is given in the following pages, together with a graphical summary
of the results. v



JULY 1g}4 LM RI | O NPL T BIPM
S (Aistribvtor) '
Souroes
Was the original sol Tution dilutesd? ugte no \yes
If yes s -number of dilutions prepared - - 3
- -apm'oy!.mcfe iluiion fczctm’s - - 2.8 2.6 . |
- diluent - - HCC 0.4 ™
Source mount .. Nature Al Al stainless steel
Outerdiameter mm 38 38 4o
Inner dia neter mm 22 25 16
Thidznes ™mm 3 .46 0.1
Bqde\ug Nature ) Cellulose VYNS VYNS
_ ‘Mass per cin Hgem ~ A0 40 40
Numbay 0( metollized faces 0 2. 2 1 (sandwich)
Total mass o {metal perem® |pGem’ 80 40 4o
Source on metallized -Facei yes yes . o
Wehmg agam A N Insuline [0.03% in waler|{ludox SM,J‘G[‘“
Range of source mass mg | 4S - 25 | 45 - 26 -70
Num ber of sources prer.)av’ed 24 &5 30
Numbev of sources used infinal vesult 11 43 A4
-Counuhq equl )cment_
41! DTQPO_Y LLO}_'_\_C_I_YL Q_OL_}_ﬂ_i._e:f__ ‘ top and bottom:Cus bra 8%,
“wall ma’tu.TLOJ . perspeX sides: herspax gold, plated.
. height of each half ™Mm 22 . 22.5 20
Anodo nature : W Phosnhox brondd statnless steal
wive diameter @m 20 35 50
wire length mm 80 35 55
dLsLance source/wire mm 40 4L 44.5
max. path length of mm 4o 55
- ’Jam\g.le; N oqs o o
anode vohicqg‘> RY 2,15 - - 2.32 3.4
Gas mwature | CHy4 Ar [CH, (3:4) CHz
PU“’L‘&Y o/-:) 98.9 ' tec'nnica’&s pure
pyessurs : atmospherte atm, atm.
&as C\m’ﬂ\F- |actor . 40 000 240 000
plaxeau length V1 4oo 150 200
lateau slope Yo /1001 0.0% 0.13 0,66
discrim, level energy) eV| 400 300 ~ 300
§_9th119££0£7_¢§_&£1@: ~
Number of erystals 2 2 R
Nature Nal (T Nal Nal (7€)
Diameter ™mon EXeS 35 16
Height Hamm 1A 15 50
Full ch h of half max eV 50 85 400
of the *4Mmn J-eine (662 keV 133 (s)
Dead JC'YYIeS cma %hot’* meenam{\es: |
Lfg, s |5 o4 | 454 *o0,04[348 * 0.05
Ty Ms |15 rod |24 284 |s42to. T
’ CQLhcuclonCe ’resogvmf; time
L,/. (ls | 0.30 £0.04[0.536 2 0.040/4.05 X0.05




INTERCOMPARISON OF A*3%Cs SOLUTION (CoNTINUED)

(40 1;5(?{‘.3 ¢ METHOD)

LM R NPL BlP M
Counting data R S S : o
| | T S
1annel setting he‘f‘530/670?¥30/860i12?0/1 470! 300/ 900500 /690690 ] 905 1300 156
Badkgroundl rate s3 s 2.0 ¢+ 24 24 A 0.8% 036 081
T st 48 | 09 | 08 0.5 4.08 | 0,80 | 0,103
c s o.002! 0.005! 0.007 | 0.01 | 004 | 0.03 | 0,003
Numbher of sources used 1 17 1 40+ 3 41 11 >
Numbbr‘OF po'mts measured ; : 58 58 13
Range of &x. % |80 -55:92~- 62 38 - So0 92 65182~-712 193 -F6] 80 — 4¢
P-rOC."dLMe used for ‘ aa’clufaorz of foils :
variaticn of x4 ' , 1 |
Slope / inter ceat %smo +14 -4 k26 3 18.3 24 | 637
Intercept (e>4) 57 'md% 3.8 | 44623 4468 | 1166.2 [4464.3 14162.4 4162.9
1834 -07-04, OH UT | | SR
Ranclom unte(‘wmt (18) afmﬂ 0.3 0.06° - 4 0.1} 2.3 3.8 3.0
Meaw measuringtime s | 4200 | 4260 4200 500 |3xGoe | ¥ X Gool10 x Soo
l‘oy‘ one ]OOLYxt ; o ' 3u.1-\3 3 '
F sch of measuremam 53\“‘ Sept. . Sepl jgouyiay| Jume 24— Avgust 4
Half -life adoptecd, . 5 /W:JS 040 +405) H | i
- o -»{L RiI ,—— NPL L BlpwM
Final result(ins’mg} 4167, | 1166.2 1163.6
Radicactive concentration. Reference dale: 1934-03-04 OH UT
_ _ . v A , : L ©.02% %
Random uncerfainly | o.005 3% 0.045 % LR 0045
fss : (8 0,15 %)
‘How was it obtained? X Stq"'a'm‘~’7'-e\’TOT’ of the mean | s.e.om. of M resulls
(P=68.3%) iof measureinentson 43 sourceg extropolatﬁo'v US'.T?Q
correcied for clecay scheme parameter ("stope”)

|using parzmeterablained frcm deteyminad from 58 point
- measurernznta on 3 sources
: {
Syste-mw UGCPTLQLI’)Jf

dre to dead Tumes o.M4 o <£0.04 o/, 0.002 <%
resolving time | 0,068 0,06 : 0. 41
bac’aamuhd .- .0, 04 ‘ ©.002
exu'a;cola 10¥7 . 0,025 5 0.1 , ; 0. 11
weigning o : 0,05 ; 0.04
othevs | 0.053 , - o -
; — — : —_—
total (\inear sUm)i 0.26 % | 0-23 % .27 %
Formulae used N, N,- [ L NS =27Ty (N,'3+N;f)] '. T;s='i_g:,'f—
LR | Ne™ ey L T-T (NG (BTyant)  Te <
- 1 - \ - —T ~ "b
N = N ;Mg ‘[4-(,,.(&\1‘ +N »)]{1— ¢ }w}. —Lk» Né,»+(u3+'v%.~-tc)f\}£ ]
. o
No and & Ep wWere measured on 43 soU Tees N was obtained
| usz.no No=N (li ~*Eny 0.030)
— i o £

V ~ } i
N - '{"\\! I 4 . )
1 P M N = MM [ Lr(f\’ﬁ 1_3?} T ots the shorter of Tsand Ty,
- ! (Ne-& LrNﬂ“va)('f—LNc) Te <T
. 1 , -
Nj SN B are obssyved count vales (uncor *CC\"Q/

No Ny Ne  are count rates corrected for background.



ADDITIONAL MEASURZMENTS my 1 MR,

AN BSY - ¢ o |
oources | Counfing eaulpment
Number oFdiluti.oms - 2
Appreximate dtlution factars 550, 300 £ detector: 2 photomoltipliers RCA 8830
Diluant ‘ !oTUPne - ¥ defeclors 2 Nal(1€) QTyStO“S
Scintillgtors bu‘cyl PBD 10¢ /dms (CL_/{QO win 2= 25 v
: - BIBUR ‘ngdm dead times ‘—/s (5.0 x0.1) &s
Comnplexing agent DBP  10% L Tp=(50 -t-o,fz) (s
Volume of vessel | 2.8 em? Resolution time Ty =(1.c05 2e.040)wus
Counting datq ' 1 i iT
§ - dnannel setting’ ~ keV o | @ 220 / gao | 1210 [ 1440
Bacieground rate /3 S‘j 15 15 : 15
& - s~ 19 13 o} 9
: e 5= 0.2 o1 | o0
Number o\ sources measured e a4 A
Range of &3 A ‘95 - 84 95 - §4 93 - #9
Procedure used forVaerg £J3 _ Shift of _dt.acx“cmm“t_uoh level
Slope/ intercept Y%smg |+ 3.6-40"% —-0.0025 [+ 0.0192
Intevcept (8= 4) s mg* 4461 168 A1
1914-01~04, 04 UT » , - | o
Random uncertqmty (1a) - s7 ﬁta . 0.6% |. .  0.8%  0.13
Mean measuru’xo tiree forone point & = 40% x40  w 40%
Epoch of measurement | 1934-08-26 to 19%4-08-05
. | . i

_Formula used for calculating the activity: the came as with Aﬁf?c)-;{’ inethod

. Tyy v y o X A . ) . A = .., -~ o e
Resull: Radioactive concentvaticn = 4 168 347«7}\ (1 *-u't,oH,u;)
tsg

Random unertairnty (AS)4oo-X = 0.01%
S};s\ema e u}’1C°7"'0mT 252 X

Aeacl t\ﬂ’\eS 0.0 Yo 'to’ttﬂ ©.33 O/g
vesolving time 0.0 e —
bodqgrouncl 0.0%
exbra;ooT ation 0.20
WOLQnLho .06
L9 ¢ (well \x\:sxm) _ A .
Sources , . Countu’) equL awﬂ.enL
4 ang{ZLO‘A’!) -:'C‘sk‘.‘.{_'DT 2 42 well CY‘SSEC\)\ Nal (Te)
DiLUeh.{: . HC?. 0. “”l DLG"YV){: Y3 A5 vam
Cayrier @ GOl 4o ug pev g of solution Helght: 402 min
Source bading:  Mylar : Wdﬁ okm,pu_\ : 4% mm
Diameier: A0 ymim ce| ath e 50 wmm
(the scurce is plastified) Th"c&a:s‘, lx.mna A mm (Be)
Nusiber of sources wmeasured: 19 Denel Uma =(8.0xo0. 1) LS
: Ca‘c.ﬂa”’-‘" efflciey l"\:’
Resull ‘ for 13HCs oo sp%Lrum* 0,253
’ Counting time foreach source: Goos
Radioaciive coicentralion = 1465 s'mg™ Counting epoch  Sept. 42/,3,1914
(1834-01-04, OH UT) _
Raoandort uncertainty (a) ©.022 % Total sgs{‘smsﬁic unceria.in'T_\j: 0.1 %
Sy s{:emawc uncertainiies: - ' A —
Tead time 0.05 Y%
Badgrground .40
Weighing R

Efflciency caleolalton 0.4



PARISON OF A28 soLUTION
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