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T LABGAESNT ~ JEFAAR U SR8 B MRS RETR R T 1% 2 RO B e - 655k
HESE e TSR T — RS2 TA -

ICRM &3 5% T2 2 U HR A R FARE B B = LR 20 (R Eraapad
AN F AR AR A > AR R WPR L B M) (Bureau international des poids et measures,
BIPM)ji iR i 5% 202 & & (Consultative committee for ionizing radiation,
CCRDFT#RAA » ICRM 8H 1% ~ BIER ~ IE RTERE -
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Gamma-ray spectrometry » 51455
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ISRl (Nuclear decay data)fR%% 102 1Y 1B -
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84~ B PREE T~ 4 BT CsT @R {Eim s ~ ELBRH R -
HPGe {ER#RRY IS ARAERE G Rt FREA R (iR as
fgeR B L U-230 2 @ i 80 K- 2 HAlATH U-230
PRIV 4 15 AHRERZRAPEY T Pb-210 1R
B TAER TS B A RIERY -
BHIAETE K 2228 (Measurement standards and reference
materials)ffif% 83 CIHESRE » FEIRHET S Ro-222 R4
b & W Bl 1Y 8 iR (Development of the primary
measurement standard for gaseous radon-222 activity) * SE—
fodh T 5 7 L e o () [ R A M Mg 22 (Korea research
institute of standard and science, KRISS)f#$s « ik R » &
{3 AR R 1 27F Rn-222 i3 /0 T-{E¥w #fi(cold point)
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M Yokogawa ABAEHH] 4.1 A5 EFTE BRI MK Ao
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HHRBUIEHIT(Source preparation techniques)ffiilf 47 [15H
et o EERES Bl Ho-166m > EEHHRYHT /734 ((A new
measurement of the half-life of Ho-166m) - ££ 1965 £ » Ff
I3 Ho-166m FYRFERARS 1200 SRR RIAHE A HEME R
15%) o ‘s Rt AR TE R Ho-166m » 53451 F 2 ilcde
ATH B E R E RS B Ho-166m [F-F-HY8H - 11 H
ALY Ho-166m 9<PZEM BLIAL A 1132.643.9 47
(k=1) » 41 1965 CEFTFHEIMEARZRG » (B EIAEFRAIY
PRI AT 5.6% @ M HUERERE S 43 % Frbldcs
Ho-166m FIZRSEMIRREG M » A3 TTRE R (E2 St
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RAGTEHY x SR T T TR © 38 P FE S T
PEUM IR B class] BB E T 108769
PEATREHAE 5% - BRUL » ATATE IR BLRIGE R 1R
SR & T A - AR R R 0 R Y
Nal {55 » 3 AR 2 e TE A I 53—
S ASMEATE B AE (SR SR - AP EEAE R ATIERY
FRiE b o SEFERR R RERS 13 244 « BER 10
25y FLETRER 50 HICRIGEEIEER » BHMEARRL T LIS
S A TR IR o S8 T FEMRHEF A Co-60 ~ Cs-137
Co-57 B¢ Am-241 HYfZAES >t o] DUES 2R 1-129 J¢ Pu-238
T EHEHR -

HIFEHER4(Gamma-ray spectrometry )R 140 $£ L I#RA:
PR 3 B2 5 0 #4043 6 B8 P — BUA P 19 48 TF (The
coincidence-summing correction of the Compton-suppression
spectrometer) * AT LA (UR I NI AL Ra(High purity
germanium (HPGE) gamma spectrometer)3a i P FA I
B PERGRT - BEePAS B AL B R e
A 7 RS B SR - 4 BRBEORE A RIS
BT SRR S T U TS
AT » 5 — LA MR S AR 25 i
T B P HEARE S0P — RS AR MR IE
HPGe SR ZIAR - ] HPGe {4458 5 Nal(T){Ef
16 60 % 1115keV HYRELINER - MRFAERLEHRE 60 B
2800keV [Ff » 55 KRRAMURIKIS MCNPAB B8 - T
—45 » & Co-60 ~ Ba-137 J Cs-134 fZHFENEREHYEHIHE
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Compton-suppression spectrometer(CSS) #9 & iF &2 1R #§
HPGe {HEERIMHE

VR BRI AR (Liquid scintillation counting techniques)
Sl 19 IR - AR — LT SR A
BB $7 - (193¢ 5 (Determination of micelle size in some
commercial liquid scintillation cocktail) o 7EHRTBE K P 2EUR
MR K EERE » TR PR A AT SIS
KLTPY » 20— T PR D A A T
iSRG R » (R RS ROR ST TR A T o - i
BRSSPI, - SRATIEETAON - AR
TT-(Auger electron)BHY THIR B A KIHE - 35—
HIFAE I K R 1O P 257 8 BSR4 e P
R TR - 1 E AR TS R M - 2
PSR IR AT - K AT TEREE
BT AR/ « UL BHAY Fe-S5 ZEiEiibty o
FI 8nm EA 4nm BURIASHS O SEG HBOBRISH, 0.4%%
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A AR R AU A R S Bt (Radionuclide metrology in life
sciences)ifaf 132 [EHHS » 1ERYai% B BOG R IUH
PEVE B B 069 58 OR 58 i 2 (The NIST radioactivity
measurement assurance program for the radiopharmaceutical
industry) o % BER b AR EEIRETS BE RO B RO B LA
TR FAZAERG B FRIE I R BB Y - BB AL HE RS
TRAEHERF U M 28 G P BORIASHE R IET - AR RFE
FH 45 BB I8 22 5% 2 # (International reference system, SIR)[
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SRR A S BRI B — 3k

10) Ak K H Ak FHEFE(Alpha-particle and beta-particle
spectrometry)ifa 93 ISR - FERmALEE FRIRE A EAR
A% 5 S 8 BOE RS 19 3% JR (Development of decay energy
spectroscopy using low temperature detector) o {5 FI IR {H
IR ER TR R AT R R BIRE B R P ok 1 R > T8k
RABEE An SIBITERZAA  HATasEE T - B
BEAZARAN Am-241 ~ Cm-244 ~ Pu-238 ~ Pu-239 ; Pu-240 f§
TR R TR R Q YERR BN - EIRER Q
YeRt > EE—EINERRRBGEE  GAEE N Q ER
Rtk o A EAERHA okeV ) FWHM SfATRERY Q
JeEE » SEHIEE L YETMIERRY Pu RARAERY
BRI - H A E G AR RINEE AR 4n B
B S o

11) '} 313E5%(Special session: Invited talks about Fukushima
NPP)EEEGH IR A 311 MR T L BB T B E
WEEERE  B—RERE S-0DR AR EHREF AR
F1.00(NDC) $+ ¥ H AR T R AE— 5347 (Analysis of the
Fukushima accident by the French national data center) » 254

Bk CEA-DAM & NDC H BN ERTE - RIEKAT
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B RRRSR S-02)R H B AR PRI e 1 EE
AR BN H AR AL BB RS R R ICRP2007 RS B
W73 JiE(Radiological protection based on ICRP2007
recommendations-emergency response in Fukushima NPP
crisis ) » ICRP2007 g /> —FHIREE RN - RIGTE - 5
B - SR T ATRERIRTL - IRSS PR R R
JEF R BRI » HURHREE R = B B ~ AR B
B Rt o ICRP ol F = (REATG# A » RIIEE L
B B PR B PR AR [FIORR BRI » FLrp B SRR
AEHBEIRRR o H PR PR SR AR B R DA R IR
—{AZHRIEEHREE A E AR IR R B E A BT - thoR E
A o B T 1 [ AR Y 1R T G 22 R T G B R AN P T
gy MR R REH Il AR &R - HAFR AR
JE - ICRP S ASR s L Ul S R B TAE SR B0
HEAGHIFRAERE WK a2 » T AR 2K ICRP
H TR RSO RIH K IE R B H -

BEREERSE S-0) R HARE S —ERLTH
&4 o [ 448 16 [ 88 (An aspect of learning lessons from
Fukushima daiichi accident) )5 it (RIERZ GG - 1847
EERMMANE ~ FER BB AR ST A 4 B i Al kAt
JEA R TER R B S T S BRI A - BB R AR
T T EASERIEE JTRYTRSY R - AT EER
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3. ICRM & TAE/IMEGT e i (Working Group Meeting)

1) EEREREMN/MELLMT-WG) © FEES=IER
AR BRI B IR P PRI BOR SR A =t - K
LLMT &r3554 2012 AR iR S A UE B I 3 (KRISS) L -

2)  JBTERTERE BB/ DMERMT-WG) ¢ CCRI-S7 LR
R K BBF A E R A T 5 E
R TG R A K -

3)  YRAEPOEEERIEG/ ME(LSC-WG) : FPGA 1l FH 7/t TDCR
¢ CIEMAT #IEH:1l7 » 55 TR LSC S 2012 E1E{EE]
PTB EH =280 -

4) ARl INELS-WG) © IS R OGRS TG R TR L
2 BRI Metrology for molecular radio therapy 31254
W2 > ERATERHIR - I & KR sE -

5) PRI R H kL FRERE NAEH (o~ B-WG) 1 BT
Actinid ZEEEIE > Cf-252 ~ Pu-240 ~ Pu-242 k U-238 Z£ 22
TRAZARI BB IR Se R B e » TEE M -
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Intercomparisons > 2155

Nuclear decay data » 755

Measurement standards and reference materials » £1655
Low level measurement techniques > 145

Source preparation techniques * {155

Radionuclide metrology techniques ° 161
Gamma-ray spectrometry > 1355

Liquid scintillation counting techniques > E15%5
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95— 8 OB FREAE R ERE AR AR IR AR s B R 0 B
FERREG 3 AR EEATIES, - —RRTTIO RIS R SR B S AR R SR FE®
AR R (E 4) - SRV E R “Evaluating practicability of alternative

method for routinely monitoring gross alpha and beta activities in Taiwan” °

(Il 4y &t T P RN R IR S UM SRR

gigr A B ARG IRR I L ZNE R 2 RN - TS BRI
N BESTHIFRIRIIRSE » a8 e S AT 2 NEER] © AFT#Rs3
B AL YGER 40 Al Proficiency test for clearance mixed-nuclide samples (ff55P-046) ~
The performance evaluating of a movable gamma-ray counting system for radwaste
measurement ({7 5 P-011) ~ Evaluating praciticability of an method for routinely

monitoring gross alpha and beta activities in Taiwan (FF57P-043) °

HRBR 46 YFH e AR AT am B AR RS ML TR T RS HERTHIE (Proficiency test
for clearance mixed-nuclide samples)([&l 5) » /35 &8¢ SRS RIS RIS @
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BRKESILEMYE - HMSE] 40 BRI < EEFMERRBURIT A2 AT
I FASHERE RG> B) Ens 1 ZRMETE-25%% 50%[H » TEERASHERYHIE
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57 K #E B i 2 (National Radiation Standard Laboratory, NRSL)ff# it LL{E » {E{hH —Lk
S HHTE LM W BEE] k=2 WT{ER o SATTE R = MR R AR B
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FerhE K e diler A BOER - R SRR L R e R i R A AT R 6
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MaE 118 WG @AE PR T 9 R PR B o &8 8 1B B9 TR JE (Correction
coefficients determination for soil depth profiles measurement )([& 8) » SEABIFN4 H 19
T A T ERAEER G B2 P IS AEAR 9 (Gamma surveyor) 25 2R [FIA4AERE » B
QOYRT S R A B IERS SR » Horp Gamma surveyor J2 ] 2R BRAISRE R SBTRAYRR
i » PUSE R BERS 33 If Nal(T &L BRI 2 SUE NS ST ARFERE 8 - BR8] Gamma surveyor
2R BN PR RE BV PR - SIS AR SR R FH BB = 1Y 36%AH BRI
HPGe NI REFE AT RS LIRS - LR R 10 A PREERHIASHY 8 8 AR -
AEHF ARG RSB LE - BRSPS R ENE - ARRAFEEE F LR e 4
MR —ERTRE - S B ERBEZ & -
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115 45 B 2 i S ¥ 3 19 15- 28 35 {1 5% 155 [0 B H £% Simwulation  of Cherenkov

photons emitted in photomultiplier windows induced by Compton diffusion using
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Evaluating practicability of an LSC method for routine monitoring P-043
gross alpha and beta activities in water samples in Taiwan
. Chi-Kenp Lin, deng-Jon i (¢ ] ﬁg‘

- Distiite of el

Abstract

A procedure wang hguad semiilation counning Tor the monttosing of gross alphi amd beta actvines m environmental waler wa
mplenented - omprove the conventional procedure using GEPC adopted - Tniwan, The new procedure was acyuired thiough
cithibraton and valdation, and then was apphied 1o the monioging of suiliee witter - Faiwan. Fhis procedure con improve 24 times of
detection elliciencies und takes only 780 4 of analysis e with rediable acentsey, With these featines, the newly developed

provedue is ivorable dmimg an criergeney situations,

Introduction W0 o0
The routine method i monitorng gross alphicand betaachivities in . . A

Fiwan relies on gas-low propottional cotntiig (GEPCY. However, Hoy o * . H N .

several stidies have suggested using the Tgund scullation vounting 3 R * AERAEE RN ELT) @

(SCY methad in place of GEPC due o its advioages o higha ‘; v

detection elficienvivs. sunpler opertion and faster analyzing time 4 &0

o ? i

Opmumns,

LRURCAZS YRR T) ; -
Vididation o) the o 1L
Calityation ol the hid I Determination of Gioss " F
Connlang Metlods
Laguad Seantiliaon ol the feut alphabety Avtivity
N IR S F4% - .
Cotiier ! . Rual Sanples 100 ¥ v - v ¢ v o
Provadines 687 50 les) 720 145 1460 784}
Quench Leved, SAPIE)
Fig ¥ Quenel cueves optnized PSAlevel B detection
. eltivicney toralphee, @ dotection efficiency fin bt
fable T Resuliv ol vatidavion tests ¢k 1)
Conntlng  Referenve vadue (/) Meavure value (By'l) Deviatdon (Mo} fable 3 Resnlts of vivitonmental imomtonng
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The TSC proceduse has heen implemuented for routime monitoring of siclioactivity mowater samples in Taiwan. The procedae reduces
ample processimg e for E-2 hours wath seeeptable aecunevs i comparnon o the conventional GEPC method o wdditon, the

procedure fis been applied o the eovironental monitoring of water in Tuiwan, with tesults showing comphinmee witle the regulation
liomts on the idioactivity of water guadity
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Proticiency Test for Clearance Mixed-Nuclide Samples

Chin-Hsien Yel *, Ming-Chen Yuan , Bor-Jing Chang

Abstract

10 2010, the National Radiation Stamdued Laboratory held a proficiency test for measurement and analysis of clearmee mixed-nuclide
samples. Two types ol samples, box-shape and drum-shape, containing, “Co and #7Cs mixed solutions were measured by the participatiog
laboratonies and their resalts were then compared with the reference values, Seven participants used plastic scintillntor counting systens
and two pasticipamts used HPGe speetrameter sysiems 1o join in this study, abtaining 30 measurenent results, Vhe evaluation results
showed that all the participants pussed e requirements of this proficiency test, £, < 1, and the disceepancy (8,) was betwen <25 % and 50

Table 1, Specifieations of box-type and drum-type mixed-nuclide ssmples

Methods
When the onclide composition of the sample is known and @ relercoee Ssmple Ty Hus g fnumayps
nuctide is selected, the relationship bewveen the activity of the
. . . . Surnple h A i MO
reference nuctide mud the net counting rate Is wriden: Supte §01 A ' Mo 1
A, = By e gy i g gy My Mw
: Tt wlivity in
A2 wtipla LH)
1944 340 RIS ELLE 12637 16X 10sd 20039
A, dhe activity of the selected ouclide,
N net counting, tite,
& the counting efticlency ot the selected nuclide,
v v U} N - . N . . Ta 1 Tvyoi i ‘ by Y% o T
£, = detection efficieney eatio ol the &t radionuelide against the Table 2. Typical uncertainty budget of the participant’s coumting resull,
selected nuclide. Sunrce of unceetalary ttelative sarsard vrestainiy 26, 8-1)
Ry == aetivity ratio of the j-rintionaclitde against the selected nuelide. o Semlia o
3 s N . . . . Net cesiting tfe ey penk area 21 sl
S0, the nctivity of the f-th radionuclide. A7, could be cxpress s (,,cwﬁ,‘“,q',;.i“h;w‘,:d iztion
ircluded)

A Ri xds,

Cousthing en'eier: 20 ra
fwe e winagice ingtad
Results
Most participanls had measurement uneertaintics hetween 6,5 % and 12 Weghing "5 ot
Y.L anly participunt “ I showed their measurement uncerainty much 1 ene temmn stab iy 10 1
Iseger than athers (probably beeause participant *” used one portable Fitve hage o ol
HPGe detector lo measure the samples under shieht-less conditions),
1ow counting efficiencies nnd high background varintions caused the Cotibld standund urcutiingy ie b
greatest measnrement uneerainty.
All of the measurement results conld gl the criteriu of this testing, ic., Fxpaided bty -3) IS i
£n 5 1 and the Bi between <023 and 0.5, and 1nost of the A7 values of
participants were within the range of 0,2 10 0.2, 1.2, the diserepancy
hetween the reference value and the results of panticipants is loss than 20
Y. Fig . The I, value and B; value of this proficioncy test.

Conclusion |

[n this proficiency test, pucticipants were not strongly .
requested 10 evalunte the atio of Cs:CO, Most PO e e g
participants used the vtia value provided by NRSL., but '
still here were some participants (Hand 1) who tied o, R e e
evalunie them and obtain acceptable result in &2 2 . . AN
confidence level. That gave us some confidence for the ‘.
vouperation and teehnieal exchimpes butween &
faboratories in the real-life measuremeny situation in the
future,

In the future proficiency test plans, the ecomplexily of e
the sample and the strictness of eriteria will be increased
step by step, At that time, more nuclides wilt be added in
solid, inhamagenous or heterogenous smmples and the
participants would be asked to report the activity of cach
nuctide infally from their own evaluation.

unot e
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The examination of source distribution in a large sample by Monte Carlo simulation
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Technical note (P-107)
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Simplified methods for coincidence summing

corrections in HPGe efficiency calibration
Alexander Mauring™* and Jon Drefvelin’

Reasons for the project

Low-energy sensitivity of n-type HPGe deteclors pose
challenges with regards to true coincidence summing when
calibrating for detector efficiency.

Peak sfficiency curves

[ — g g-type detector
== 50% ntype detector
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Corrections are needed when establishing peak and total
efficicney curves. Commonly encountered "coincidence
calibration nuclides™ Co, ©Co, 88Y and 'Ce

Methods
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A virtual pask is introduced to calculale the peak efficiency
of **Co. as well as the lolal efficiency of Co and $°Co.

\ "M Ce spectium on ntype detector
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Simple peak addition is performed for the gamma-x-ray
summing of #Y and "*Ce:

NN Y
Correcled poak efficency: R ?u
|) > }_\ . }'\
Uncertainty: 1. \; R P i

Ea ey oy op,

Virdual peak energy: I ’
B Pt
N'EN
Virtual peak efficiency: T
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Uncertainty: V- "
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Resulis

Correction factors vary between 0.93 and 1.17. Validation
of the methods througb compariative measurements of
two independent reference solutions shows excellent
agreement between nominal and calculated values.
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Conclusion

The suggested corrections are simple. practical and
successful in providing a solid foundation for subsequent
activity calculations!

' Norweglan Radiation Protection Authority. P.O, Box 55, NO-1332 @steras, Norvay

* Corresponding author, E-mail: Alexander Maunnggnroa no
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ACTIVITY STANDARDISATION OF “Ca AND *T1 USING THE NEW TDCR SYSTEM AT CMI

[RRERITT TR RS N P

we -
pioe
] .
' 1
. b
1 Ll N
‘ . ! foa
.
. [
A
4 4

DB SRR I T SR 4
Feadinalagens)

Y tvate Sy

setanTr st il

HoO
L]
4 +
+ [
=) ‘ .
2 ‘ : P
:';. » L) ] ]
e . P
a8k
Rl o,
4
bl
{ 4 4 1 oW oH
Valasiener{

Bt VD brsd (g2 o I B et

P
sy e
. et

1 ) £
wrsdebaly
Ty Deankan stien iy ot b ool e e d

WY - - S

VAN . .

3

my ) .

X

e [N

s .

VA M
=B 1T D LR PRI T €22 B £ (TR 3 41

sthensg

€ b died i i e b

Hetsncors
Patmiddy & fionse Bk, 134 Sgin bzl s slay
Sk )
Bramad ) et

yata nfadala K
a8 ggrar SR e by
Raded b3 1 43

S ngen ), T JOV Btk . 3 Tarelione Db s
Stddaing st o e ccdeminng b ] gl Sy s

stgzectpay
SR TR

O3 e VR e S Bt (e &
Caanrte X MaMi TG A I D0 Nrnk LW
£ Eabersbdo ot DNG LAY S LB Ve et bee
€F Sl <

ekt b

R A Y L (R




F1Ca AND T USING THE NEW TDCR SY?

b Sechueandt’, P A, 2 Dot

ACTIVITY STANDARDISATION O TEM AT

Waeeh Metralopy Tnstitue, Pragus, Coec Republic

MRIM, Prapue, Croch Repablic

$,.2, V71 aetivity standardisation

ity daeavs by § uni o fiest forbiddir transition fo by ground state of "'P‘D (7085 and by choxmon caphue b s ground statg of P (2.92%) The maxioni beta eacrpy 1
T63 TheV, eterples of K Nerays anoina raingeof 128 - §7.0heV aind everjies uf Augen elocions are it a tange o 3.1 - 14 eV tlsé a1 al )

The anyrinat safution was éilited intwe ways, s Tor e eficrency tracet method (approx. satwity 220kBae, carser sofution 1oL TICE « 1) M HUT) asd ane for LS
measyrements (approx sctvity | S0k, earmer solution 3mpL, TIC 4 08 MAICH

0 spatees T 150 mesnements wone prepated sty § plastie and € plass 20wl vizbs ABquol veipht around 24ng3 was edded o 10mbL of wirtillizor (Ultinas-Gold} in cach vial,
Th vieds were msnred repeatedly - nmnvd aely alter Coeng then siter 34 ard 48 hours Ko upmlicans decacase 1n caleulated avtvity was obaenved,

TR gl

The effiziency was clumgad by defocusmy Witk & enunding it st by vertical pasitionting (8 cothtig, padsts 03 man) The macinum achievsd elMiciency wag OIS, the nittinton
Witk 096 fi dt"u*lmrg and 088 far verhicn v Bl sstinaly Galentations wery msele fie sl BIE o eange Fom 1009 o .01, A shown o Figz, 8 e spread of results
for dutfereat K15 value was aboat 0.0%, For she fralresalt, the vduz 0,01 waes used bovase of thae minsnnd dependence of resulting activity on the TBCR valee The mfluenee of 1O
trraneh was acosunted for and d2 found coio of EC av B laaech qhuum vaits U021

ERivivacy e wiethed.

That vived nluhun was preged asing o/ Casolution gt Ol L + Bl HOL appean. speatie iistivily 206k, pretonimly sundadised iuding the coinzidence eountisg
metled, ard o Casedution, with m,\hp tatis ot 20 'ls“'u; salution 00 sodution). The soarces wese propacd by cepasting 1 5-28ue aliqrats of ns solulion ol comduct
izold carted VYNS fors e Wap.g Tueered wab Ludox and smsulin, The bety efficieney was varied u mlmmwlaw priatbsd (Sewchorova a2 e, 20681 Ax fouind presinsly, f
sesreds with sl antouet of material 1ee. las camer \'\‘vhl‘.mh MLy and sufficrently crouy speditie mlmh (M00kBA Y no sssue with ialisnapeseiy wes observal The
quadsatis efficiensy tencion (1) for g saloalation was eyami form s the itenal 1.9 - 0983, so the toth the Trasches B and BC we inzhided.

Fhe resulting activities and yncermainly dudyet e methads ace shown ia Table 1. Becauss two ditforeat sxlutions wore wessuted. the resulting actvity sas wveateutated wieng dlutivg
Tnetir To avesd ang eoss orrars, a cantrol measansnent tamg  calibexed Tnearh 3100 TR device wes pesiocated, with a resubt of (106 G+ 1 $) ks

fribion

| TBCR ¢ cHiciency taver
ahivity eancenbit g (kIR I 120 1)
ungestanm bkt (5} ,‘
cointing statistics al Y
d\l\mun [ : nes j
X [} :
ot SR
N 3 063 i)
dead e : [ 8 ;
isuntes skabiny ] i
Isnusee homnpemely 0.2 |
0.2 i
Lptit paattieters aed statistical medel, quanchng om :
e of ellieruey vonve . ny :
.6} sHa
mmhmed WIRCITAT Y WS [ et
wulnacd wivertmnty ik 1162 |1

Table b The resulis and uncedany budget of * 11 activity measuccmens

3.4, O activity standardisation

* (Jd.uw by 1 wemrepue simgehe ot tnssmniteasts to dhe gronind stire of 7S (90 9985) (Lagouting er al | 19853, the 0 D317 braneh Teading to the exctted siate of 8¢ 1o nepligtbla and

o b evasidarad i Peerites with aomastinie bats cooy of 150keV

1 rurees Jon LSC waoucments Ui 5 platic and § phiss Sl saled voore prepasd from sdinncose solietan centunmg 20mg/L CaCly « 38, 00T Seinhilasor (Uitim-Caldy was
sadibed 1 2 clrages o seliton (ol vweightstours 25w gt D Smkof govwr o obson tetal anaa of N1 o cach vial The vials were teeared rpzatedly « utmedicely after
cloting, o ales 2 and 48 iy A bt decreas (01975 Breaant Gies inall chaonebs after 24 hosns way obesrved, bat oo stgntficunt dygrence mealeudged acusiy

TOCR mathd

Kounting poiets with different efficioncies wew messared. The ellicioney was vaniod by defocasiig (400-650V) zod by vertival positioang (61 2} Th nraxiimnam schicved
efficiercy was 4 952 mimtocin was €337 for defovusing and 8.60 1o witical pashoning. Alec asgssnont of agtivty dqvmu.n.g o THOR vafuet er different &8, the b1 vitue of
G0E} s sl

Elliewnry wacer methad:

Fhie ™ Cor soletson 2000 GCH & Sl HUD was dibted Lo sshievs 2 specifie ativity of salution of sppronimately 135hBo%, tnarehing the pretiminary determised activity
soluion Pl sreeelie senssty swan determined nsing e eotnedence methed. The Co sid € sudutions were mived sith o 111 s ey

]h\. soutces wee prepeted by degitiog 25-30ne by ol mived sobibion ente condusting Toit frokt costed VY'NS foils - 3055073 treated with Ludox aeed insatin, The Teta
wiey wits virted using wet exirspolation metked Cosnting efficeney s i shaned for Ca was deenined fram efficrency function {13 for oy 0 A range of O 84 85
The resulting ety of s el THCR stetbsd ate shava i sable 2, the neaudt of sartrol messirgnent wing Tecarh wis (133 $:09) 58q

actmity corsentestion (KBae) I

uneeroinzy budpet 145

‘counbing st dies i il 01

hltipn 7T 008 0os )
weiphing PN . l> h!

backpround : 0od Wi

e e : [

sousce slability ] i o oy . )

soaree homopaneity 02

e - B b2

sl patngiees sl viabishizal pradel, quenching nls

nlrnmhnun of elticieney cuirve Gl

halffife an i

combiued uncerteiiy ~ ER%] 454

sombited wncentmnty (kKig) ER N D B S i

Tt LU pentilts sl enceniaiaty hesdper of 0 2ty meastreniens

b Contlusions

Anew TDUR svatem wis comdictod 3 OMand ity e stres wore senfied by ihe ' selbtom memtnament: Althguph companison of efficerey vanabon methads siowed oo
AR in waulting nw\ ity 1wl metheds, fuiluniog wi el ;(u\um awnler e o of etftcrencus i de b methed, wrepeable s din b sproted mdamnataly
Wwo puglides P T ‘a\d Ca were weasieed wing TDCR methed innber 1o prose its feasinly 351 rephiwernen of the clifieteney traver mothod e precedures for sonples
preparotion wen verfiad and the sabibly of sowmees wies tated. Mo vespiion ea il or hiffusson ws absenal v wathier ghass o plastic vals Avinalios wese ttteubed by the sae
vorle, Wiieh is based on the TDUR-2p code, The rosilts were e pood agsoaneat. Th wwostiaity of 7D et wis slmost tniee o bow as e mssenainty of e e meihad
The THUR ystean ar ONT ean b suecaestiully s for stxndandizanen of pute §iocides wath Jowor feneigict becsass ofits Righ detsetion effeicney (abisat 9595 for 4 and Ui
s sinuple wileulation nnded U ntune eBos wall Braus o micbdes with eomaien decay sehemes, ard releted estersion of g sofwiny

31



