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Minimum Detectable Activity(MDA) for Analysis
of Noble Gas in Atmosphere
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Summary

I. Project Title
Minimum Detectable Activity(MDA) for Analysis of Noble Gas in Atmosphere
IT. Objective and Importance of the Project

It is important to determine whether radioactivity of noble gas in atmosphere exist or
not. It is also difficult to know the real value due to radioactivity or the fluctuation of

background, specially among ultra low background counting sample such as noble gas

analysis in atmosphere.

I. Scope and Contents of Project

This report has following contents:
* Introduction of the general MDA
* Method of MDA calculation for noble gas analysis

¢ The reduction method of MDA

IV. Result of Project

The MDA value has been estimated in radioactivity analysis of noble gas in

atmosphere. It is proposed how to reduce MDA in ultra low background sample and
introduced several type of MDA used in the field. The minimum MDA value for total

xenon is 0.4 mBq/m3 and the range of MDA value is almost below 1 mBq/m3. This
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factor is lower than that value proposed from the company of Germany. Here the MDA

of ¥Kr is proposed and the minimum time is determined.

V. Proposal for Applications

The MDA value has been introduced in radioactivity analysis of noble gas in
atmosphere and it has been calculated. It is applied in how to determine the singular

value of radioactivity for noble gas or not.
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¥ 2-1 w3 LLNL FWolM = Cso Puel A gH(Gar: LLNL HalA)

Table 4-3. Cesium and plutonium in LLML and LWRP sanitary sewer efflugnts, 2003

Cesium-137 (uBqg/ml] Plutenium-239 [nBg/ml]
Manth LLNL LWRP LLNL LWRP
Rodicactivity | MDC Radicachivity MDT | Radicactivity | MDC | Rodicactivity | MDC |

Jan ERTEEE I EV 0.666 = 3.3 29 4995 + 465 [52 202 =17 [41
Feb 083 =36 |32 S151.0 =4 35 2235 =50 |65 | -1.53 =077 |60
Mar 099 =37 (33 0.203 =042 |12 5402 =75 (7.0 1.84 1.3 1.6
Apr M 46 (39 21,585 + 41 a5 7770 £16 |26 | -0.70 £38 |5
Moy 041 +39 |34 0143 +4.4 38 4884 =11 |19 1.21 =40 10
Jun -1.39 £50 |42 1.006 = 4.0 3.8 78.07 =16 |62 034 x0.68 |40
Jul 239 £ 46 |41 -0.548 = 4.6 4.0 8436 =132 |20 111 =2 1.6
Aug 1.75 =41 (38 0.039 =43 as 127.7 =23 |64 | 020 +058 (24
Sep 100 =37 37 0.840 = 3.7 35 2882 +34 (7.0 1.79 =315 34
Ot .71 +23 (28 -0.977 + 6.4 38 880.6 + 105 |21 444 +8.4 14
Mo 1.89 =31 (29 -0.559 = 6.9 6.1 5430 =14 |65 | -1.41 =37 7.5
Deac 414 =59 |52 3123 =51 47 4736 =14 |71 0.63 £28 |56
Mexdian 1.4 0.09 &6 0.87

IGRIE 2.6 1.5 46 2.2

H2AEWA s 5 =(MDA: Minimum Detectable Activity)S AWsl7] oM A

o
)

|(Lower Limits of Detection, LLD)2] 7ol tigt Ado] Heslr}y LLD9
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AEZ]O wA 5ogE AEvh BAstE gl AbEsfol dinh gy BE MDAE
LLDE 7o 2 s A5 7] we] Al LLD A9 ovj& ofof sfa o
W& Currie7t & Aelstel Attt & BauMolr= AA Curried] A& A
Eati 2 Al gk MDAE AFEskolth

7 AEAILD) #%=

AZ3A A (Lower Limits of Detection, LLD)2] 7@ AlZ SAAQ i <
A Aot a7 2-144 1 AdS & vehla . Curries Al 714 99
o2 yro] Adsiart. WA EABASA (L, ¢ Critical Level), H&%HA(L, :
Detection Limit), A &FA4A (L, : Determination Limit)s =2 F&3tith W
A EABAFA(L, : Critical Level) 4% 1 7|54 unkold S5 2435
7 olAolHA HEIA(L, : Detection Limit)P]vte]™ EAsl7]E A9 A&

o] wmeksirta AT HAESA(L, © Detection Limit)o]dolA A FAA
Al (L, @ Determination Limit)P|REQ1 4ol = &A= F4lsta HE= Silete

SAE FAHA, BFEAZEA (L, @ Determination Limit)e]ldSl 4-¢+ A& %

AFAagoe] gtdsitta Adsqet. HAHEWA s FE(MDA) = EARASA(L,
Critical Level), #A&%74(L, : Detection Limit), AZFAGA (L,

Determination Limit)& 7o =2 247 5+& 4 QlaL of ] 7|3 2 =7kl A thekst
A ARSI T S 2 HE7IE F2o] F4HE @gE od JEs o]&stY
MDA =voll whebas thefabAl ghel & & eSS woalof gt = od 7]
HA M= HESA(L, : Detection Limit)E 7|2 i, o2 7|HM = A
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of webd S48 AselA MDAE ZAl Wl WA Aol7h Ui AL & 57t 9
MDAE of®l 3} ofwl stebrlgE Agshiipel meb tde ghe 7H4
sith. o714 el@ Fe MDAZH v el £3 MDA B& zlo] #E7]9
E4o] mrp} #d @ 5 9t olwA BAE W 2 MDA ol 314
slof s Aotk & the MDA AHgald wlashs e Felngd HE 44

Gl o5 FHsh= F5-7F A

rr

oo

=5

2-4 ZmteE EA A48 MDA Fel wE ghel w3t

Uncertainty 2 Sigma
MDA Type Activity Count ing Total MDA Yalue
BaA Ba/L Ba/L

RIS0 0.152 0.0619 0.0622 1.780
Currie Limit 0.152 0.0619 0.0622 0.629
Hureg 4.16 0.152 0.0619 0.0622 1.84%
BEF-France 0.152 0.0619 0.0622 2.33
Traditional ortec method 0.152 0.0619 0.0622 0.553
Critical level-ortec method 0.152 0.0619 0.0622 0.89°
2 sigma(.lapan) 0.152 0.0619 0.0622 1.130
3 sigma(.Japan) 0.152 0.0619 0.0622 1.73
LLD—ortec method({US-HRAC) 0.152 0.0619 0.0622 0.88
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1=

3-1 fr&=2ell wep AJgtel] wE MDA #tel ¥st

Currie &lofl M

Currie &lofl A

DIN

MDA T5H= DIN H1& ot 1t 95
t_b=t_mo| &S t_b,t_mo| ct=
s H12Z 12 95 % | %, Al 25 T2
H1,25 22 95 % |H1,25 B2 95 %
99.99 %
1 2 3 4

t_m(h) [t_s 1 2 3 1 2 3 1 2 3 1 2 3
14| 50400[0.66| 0.93| 1.13| 0.58| 0.82| 1.00| 0.49| 0.68| 0.83] 0.89| 1.24| 1.51
16| 57600(0.62| 0.87| 1.06| 0.55| 0.78| 0.95| 0.47| 0.65| 0.79] 0.85| 1.19| 1.45
18| 64800[0.58| 0.82 1.00| 0.53| 0.75| 0.92| 0.45| 0.63| 0.76] 0.82| 1.15| 1.40
20[ 72000/0.55| 0.77| 0.95| 0.52| 0.73| 0.89| 0.43| 0.61| 0.74| 0.80| 1.11| 1.35
22| 79200|0.52| 0.74| 0.90| 0.50| 0.71| 0.87| 0.42| 0.59| 0.72| 0.77| 1.08] 1.32
24| 86400/0.50| 0.71| 0.86| 0.49| 0.69] 0.85| 0.41| 0.58| 0.70| 0.76| 1.06] 1.29
26| 93600|0.48| 0.68| 0.83| 0.48| 0.68| 0.83| 0.40| 0.57| 0.69| 0.74] 1.08] 1.26
28| 100800| 0.46| 0.65| 0.80| 0.47| 0.67| 0.81| 0.40| 0.56| 0.68| 0.73] 1.02| 1.24
30[ 108000| 0.45| 0.63| 0.77| 0.46| 0.65| 0.80| 0.39| 0.55| 0.67| 0.71| 1.00] 1.22
32| 115200| 0.43| 0.61| 0.75 0.46| 0.64| 0.79| 0.38| 0.54| 0.66| 0.70| 0.98] 1.20
34 122400/ 0.42| 0.59| 0.72| 0.45| 0.64| 0.78| 0.38| 0.53| 0.65| 0.69| 0.97| 1.18
36| 129600 0.41| 0.57| 0.70[ 0.45| 0.63| 0.77| 0.37| 0.52| 0.64| 0.68] 0.96] 1.17
38| 136800 0.40| 0.56| 0.68| 0.44| 0.62| 0.76] 0.37| 0.52| 0.63| 0.68| 0.95| 1.15
40| 144000/ 0.39| 0.55| 0.67| 0.44| 0.61| 0.75| 0.37| 0.51| 0.63| 0.67| 0.94| 1.14
42| 151200/ 0.38| 0.53| 0.65| 0.43| 0.61| 0.74| 0.36| 0.51| 0.62] 0.66] 0.93] 1.13
441 158400/ 0.37| 0.52| 0.64| 0.43| 0.60| 0.74| 0.36| 0.50| 0.61| 0.66] 0.92] 1.12
46( 165600/ 0.36| 0.51| 0.62| 0.42| 0.60| 0.73| 0.36| 0.50[ 0.61| 0.65 0.91 1.11
48| 172800/ 0.35| 0.50| 0.61| 0.42| 0.59| 0.73| 0.35 0.50| 0.60| 0.65 0.91| 1.10
50| 180000| 0.35| 0.49| 0.60| 0.42| 0.59| 0.72| 0.35| 0.49| 0.60[ 0.64| 0.90| 1.10
52| 187200| 0.34| 0.48| 0.58| 0.41| 0.58| 0.72 0.35| 0.49| 0.60] 0.64| 0.89] 1.09
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