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Inter—Comparison of Ultralow Background Garmnma
Counting System Performance
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Abstract
This experiment was carried out to inter-compere performances of FNINL and
KAERI's ultralow backzround gamma counting systems, Enwvironmental sample
(gcil) analwsis result showed that there were past nuclear activities in Hanford sites,
Because KAERI instrument has the backzround effects from the copper and radon, it
was appeared that the background lewel of KAERI instrument is higher that FPNINL

one, Both instruments were estitmated to hawve good enough sensitivity to count the

ultralowr radicactivity in crder to monitor uhdeclared nuclear activities,
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PHNL2] SAzH ®MI2=E d0bd S3dZRE 0183519 FHNNL H3
A WAL 28 AFEE O™ 12 3R = PNNLAA AA E4 . A &Et
=3 2 AEY 27 E 2 R E F&7 AT Antechamber S5
B3l Y= ZAOIU ® 12 KAER], PNNL 23 EAe 2H24F Hn 24
Atgoity, o] ARd 2stH PHNNLES SEAR 3238 U Z2HE £ 1= 2t
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L J0= Tz EE 3507 s EA - &2 PNNL £33 3= KAER
A2 Mo] Hls] AEo] AT WIJSE ST Y WEE FHHUT T PNNL
HAA 2] Sample Holder A ACZ00mm > 200mm > 200mm)= I 22 KAERI S333] A A
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MDA(Ba/e) = Tt

o 74,
Lp= 2. 71+4.85 V up ¢ Lewer limit of detection,



t ¢ Acquisition live tme (s)
g ! Efficlency {counts per garuma) at the energy of interest,
A ¢ Branching ratio of gamma energy (garma per decay),

wt ! Sample weight,

-

2213, FCs(E,: BEZ keV, Tie : 300 v) AIUA 99 st HPGe HE 714
FWHI = 203 keV,
Gain = 1.0 keV/channel 211

1.4 FWHM = 1.4¢ lgﬂﬂﬁ;{?ﬁh y = 7.84 chamnel O]T

HOZtEE HAf0 EEL okt ERARAAE BHY 2 HE o HEFZ 0 A
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725 keVIS WOTIEC d9c® HAFsHD, 18002 F9F FESH 5852 counts/channel
ol MOZLEE As&= Y50 0] YA 904 HAZEE BEHA pe =

For 1.4a
tp — L[58 counts/ch.)(2.84 ch.) = 16.472 counts 011
dETA Lp =

Lp(l.da) 2.71+4.85Y 16.472 = Z21.58 0]tk

(FCs : 9 pClig, wt @ 26392208 310 662 keV O LA HollA
ZAs dEEss Usdh 20 AddstALh

(90 pCifgl = (2639.22)(0.037 Ba/pCi) = 878,85 disintegrations/second,
v{E, 662 keV, ™Cs) : 085 +/disintegration,
(87885 dfs) = (085 +/d) = 747 +/s OIT}
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- T1689 counts _
£ mesma)(S/Y) = oy 100 5y 00624 efy Ol

EsdHlwiinet) = 6382 gle S 24T Ed, FALAL Hi2AdSchEl
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2158

MDA (149} = “Hamm omad(0. 860 mae.y 02 mEa/g
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t = 3600 seconds,
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- . Antechamber
Germanium Diodes - L "’_" D ;
Preamplifier Y, h 3 R -

Glove Ports
Plastic Scintillator

Phototube 1 d Sliding Lead Door
ui

; ; I 15cm Thick
\ -
Nitrogen Boil-Off # f':} - 15cm Lead

Liquid Nitrogen Dewar

0.05 cm Cadmium
N - Plexiglass
— __5__',_,___.-;,-:-'-"
Lifting Jacks
e, '-'!;:'-
- e .
: Shield Support

3% 1, PNNL 2A &4 Mazlsc Zdokd 2334

Cosmic shield (plastic scintillation detector)

Low background lead shield (< 5Bg/kg, thickness : 130 mm)

Ultra-low background lead shield (<10Bg/kg, thickness : 20 mm)

—l Phototube

\H Ultra-low background copper
shield (thickness : 4 mm)
I m Plexiglass (thickness : 4 mm)
I I I HPGe detector

Preampilifier

2 KAERI 27 %9 Waglec Zold =3 735



3 1. KAERL PNNL 237A9 24 g2 HW

KAERI

PNHNL

HPFGe detector

Helative efficiency @ G022
Energyv res, at 1332 keV
P19 keV

End cap ' copper

Belative efficiency @ 31624
Energy res, at 1332 keV
$ 1898 keV

End cap ! copper

&ctive shield

Flastic scintillator (100 mm)

Flastic scintillator (100mm)

Fassive shield

Folrethvlene (100mm)

Boron sheet (3.2m)

Low background lead shield
(<h0Bagfkz, 130mm)

Ultra-low background lead
shield (<10Bq/kz, Z0mum)
Ultra-low background copper
shield (dmm)

Plexiglass (dmm)

Cadmium sheet (05m)
Low background lead shield
(160 mm )

Others

Nitrogen-toil-off

Mitr ogen-toil -off
Antechamber
Flexiglass alr tight inclosure

Sample Holder

A00mm =400 mm = 400 mm

200 mm = Z00mm = 200 mm




® 2 EKAERI SAF9 #O=7c Z0kd 233A 04 &4
WOere A0 WE #E

E[;n;}g]y Radionuclides Observation Origin Remark
BE.7 Ge-73m e, v )G cosmic detector
748 Fb Kal cosmic lead
gd z Fh K&l costmic lead
1221 Co-57 activation of Cu COSHIG COpper
1397 Ge-75mm Gein, v MG cosmic detector
159.7 Ge-T7m Geln, y 17 Ge cosimic detector
174 9 Ge-7lm MGeln, v ) cosmic detector
1860 Cu-G6 Souln, ) cosmic copper
1933 Ge-Tlm Geln, v V™G cosmic detector
2780 Cu-G6dm SCuln, v FCu cosinic COpper
295 2 Fh-214 uranium chain radon
35118 Fh-214 uranium chain radon
5110 Amnihilation p?}ic'ﬁriﬁiﬂ%ii cosmic

BB 6 Fh-207 *hinn’, v 7 Ph cosmic lead
B354 Ge-74 MGainn v MG cosmic detector
B09.3 Bi-Z14 uranium chain radon
B33 4 Ge-T2 ZGainn v )G cosmic detector
503 3 Pb-206 "phinn’, v " Fh cosmic lead
962.1 Cu-G63 SCulnn', ¥ 1™y cosmic copper
11203 EBi-Z214 uraniurm chain radon
1460.8 E-40 envirenmental

17650 Ei-214 uranium chain radon
22750 H-2m Hin, v F™H cosmic plexiglass
26150 T1-208 therium chain radon
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