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Measurement of Gamma Ray from Fuel of High
Temperature Engineering Test Reactor

-Method of Measurement and Results-

Nozomu FUJIMOTO, Naoki NOJIRI, Eiji TAKADA, Kiyonobu YAMASHITA,
Takayuki KIKUCHI, Sigeaki NAKAGAWA, Takao KOJIMA, Masayuki UMEDA,
Osamu HOSHINO, Makoto KANEDA, Shoichi KOBAYASHI,
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Department of HTTR Project
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Japan Atomic Energy Research Institute
Oarai-machi, Higashiibaraki-gun, Ibaraki-ken

(Received January 5, 2001)

To obtain information in the HTTR core directly, gamma ray from fuel blocks
was measured when fuel blocks were discharged from the core and reloaded to the core.
Gamma ray was measured using GM detector, CZT semiconductor detector installed in
a door valve and area monitors installed in a stand pipe compartment. The
measurement was carried out for 20 fuel blocks in 4 columns considering the symmetry
of uranium enrichment distribution in the core.

Relative axial distribution in each column obtained by the GM detector and
CZT detector agreed with calculated results. However, calculation values showed higher
values than measured values in upper region of the core, lower those in lower region of
the core. The axial distributions were also evaluated by the area monitors. The
measured values agreed with calculated values. It became clear that it was possible to

obtain the data inside the core by this method

Keywords : HTTR, Gamma Ray, Fuel Handling Machine, GM Detector, CZT Detector,

Power Distribution,

+Department of Advanced Nuclear Heat Technology
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3. BRBHED S DI > <RI HHER DfFAT

RIERFIC BT HREUEDH > <R 2 FHES 5720, HT T RER AT I— R X
T I OR NRIRLAAERR - THIRETE 0 — R ORIGEN-JRVIC K B8t 2170 /=,

3. 1 @A

PREUAD 5 ORI o RS 2 TS 5 7 O0— 24 3.1.1 RITRY. BREMES DT —%
EICIT, BB TFEIE O — R DELIGHT-7 RO EFHEE I E T — R TWOTRAN-Iic kv, #F
DEFERBEREERL. 3XTHREIE I — R CITATION-1000VP 2L D, FLROHAE
BN BRI 5. SIEUED H 1B EE 70 S ORENFE, 1R S RIS -
HETE I — K ORIGEN-JR % HW TEMREMRD T > < iRE 2 HH U 7z,

EOH N ERFHERQ), QBT HEEE RN 55 3.1.2 ROER/ Ny — > 2&E Uiz, BTF
HI73 sSMW. 9MW. 15MW @ 3/39—ZRBEL. HAD LR RN FHEHRE 2 2D REE %
RETHEIICAT v TIROEEE/ Y — > 2HREL,

FRHAEESHORIMIHT T REGERT I— RO AT L2 RAWTTo /2. BTN
EFINE. EBRFBRICHNWZ 24 Xy P adEEETI 9EANWTITo /2. BOSHEL T
ZNTN1 0 BRBEL T Xe ML /2R EMTEE Uiz, £, BRHEEBBEIRNE cE
ENEbOZMEAL. HiEC L sHNBESHAOHEEZEE LT,

IREHRD & DR > < SRBREE OFRITE. BT L7z BE A H R ORE U 7oEis/ Ny — > h
5 RNAERR - ERETE I— R2AWTITo 2. BTFENAZSLLETHA S BRS BO1 AT
LBIED 10 A 30 HET 115 HTH DT, M THE 120 HOEZMBITESE L, £z B
BEEEAW) 280MWd/t E/NE WD, AR ZERIIN S DH > BRI DO B 2 & U THWE,

3. 2 FRTRER

% 3.2.1 BI~% 3.2.3 KIZHHTIC X DESNZ SMW. IMW KX 15MW DIFNHSTEE S 7R
ARG . T/, 55 3.2.4 RICHH 120 HOBMEUEN S OB > <#358E (photon/sec) %
A5 LBIRY . FAOHNEESM. HEEiEOHEE 2T, M <70 HEEAE
NEL7RBITONE—T DBEIYFLO EFITBEIL T, E£=, BT > <RsEs i,
BRI DRV OMW O NEESTORITINZ ERTFRISNS,
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HHEE (W/ce)

0.50
0.40
A =
0.30 ;/
0.20
0.10
] 2. 1MWHI{HIEEGIE  2030mm
0.00 l I |
1 2 3 4 5
Lo DA

BO1 C02 D02 DO1
0.06 0.06 0.07 0.09
0.21 0.23 0.22 0.24
0.35 0.38 0.36 0.35
0.30 0.32 0.30 0.31
0.25 0.26 0.24 0.25

Gl IN|—

$£3.21F MW QIMWTOHRAZFES T (RETJToysFy)
(BT 10H B4, BR &I & (I B 2030mm)
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1.50
LA
PP N
g = \
04
1.00 ,,’
/7,
7 v \\ .
/l \\%
y/

0.50 =—=8=—=B01 [
= A= C02
wemmm] oo [) ()2
=== D01

OMWHIHIEEIE 2320mm
0.00
1 2 3 4 5
e DB FMAER SR
BO1 C02 D02 D01
1 0.44 047 0.47 0.58
2 1.10 1.20 1.15 1.21
3 1.24 1.35 1.30 1.28
4 0.90 0.96 0.91 0.95
5 0.68 0.72 0.68 0.70

£3.22K IMWTOHAIFELSHm (KB ITOvIEY)
(414 10 B BT . B S S 61 B 2320mm)
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'_\;-Q
. \\
7 N\
Pl N
Y2/ A\
i/ )
/. &
oY
&
e B () 1
= A= C02
s e (02 | |
=== D01
- | | 1SMWHIIHESIE 2465mm
1 2 3 4 5
LS DOBRFURERE
B H A% EW/co)
BO1 C02 D02 DO1
1 1.03 1.10 1.09 1.25
2 1.98 216 2.08 2.15
3 1.94 2.13 2.04 2.01
4 1.33 1.43 1.35 1.40
5 0.97 1.04 0.97 1.01

83.2.3F 15SMWTOHIZES T (B IOvsFL)
(BHELgit 10 B PAKE, BSR4 fHE 11 B 2465mm)
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v #2502 (photon/sec)
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3.00E+13 |

2.00E+13 |

el BEP AN
TN\
9 A\
s N
/1)
7y &
/4 S
#/ PR, &R -
=G B ()1
= A= C02
] e D02
—X- DO
i 2 3 5
oD RERER S
B y $E M ZE (photon/sec)
BO1 C02 D02 DO1
1 1.30E+13 | 1.38E+13 | 1.39E+13 | 1.67E+13
2 2.99E+13 | 3.27E+13 | 3.13E+13 | 3.28E+13
3 3.27E+13 | 3.58E+13 | 3.44E+13 | 3.39E+13
4 2.37E+13 | 2.562E+13 | 2.39E+13 | 2.49E+13
5 1.78E+13 | 1.90E+13 | 1.77E+13 | 1.84E+13
85t 1.17E+14] 1.27E+14} 1.21E+14] 1.27E+14

#£324F BIE{EIL120BBOH U THERHE
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4. HIERSE

ARIEEEIL. RS HUS OB EISOUFERL D DR 12 48 10 B 18 B0 5 AR 12 € 11
A 21 HO&t 85 HEMNI Tiro /2. DS BHIEIL. AR 12 4 10 A 30 HBOD,10 A 31 H
(Bo1),11 A 1 H(C02),11 A 14 HD02 XU 11 A 15 H(DO1D D& 5 HEfT - 72,

4.1 GM BER U CZT BRI K B R
BRI U720 5 ADIREHE 2 0RIZDNWT, TNENWNY I 7570 2 RRIE. HREMEERD L
BEDRIE. MEMASEREFD STEEDRIEZTo. Nv 77572 RlE. BEHEEDHL
RFOBIEICBNWT, JIE T THSKROAERTIENTTY, T TITRBISZHEAE DA A
TWBSEREUAN S DEEAHIET 57-OICHW, 3EEOREICB T 3HEXMEZE 4.1.1
BITRY,

411 GMEDEL VVHANSEL Y PHANDEEIIDNWT

BE ORIEMIT BN T, GM R CZT MR T35 R OT—F BSHUFFIREN E 5 7
ZHWTT 572, B01 A5 LD 1 BEERU 2 BEICDWTTHRRIE 2172 7. GM BT DWW T,
SHAREBH DR % 2EORHBEHEL., PEIRUTRHMEITS> Z&ELE.

FRBEOHE., HENUDFZELTHS CME LT, BLPHGMEENWD) DFHK
ZNTFHEL T EL D BEL. BIZ2BBIIOWTIHIHE EOFHEE LRIGEVETH 0.,
BAHEELMNRDEL R TWBEHIM U, 72, X3 &, SEHIE T SBHAIC
BESITEWH BB REFOLOH D ZENTFRIN. 51T, B0l A5 AEIHEZ
LU TREMEDAZ RTINS Z L1720, #EHAE = R 5 Z £i2/25 D02,D01 A 5 AT
ENTREMEANBE R A 28NHZDT, €I TIE. ISITKEREERNTFHREINS, £D
728, GM BT DWW TIE, FEFREN K D E L. BREKEMENGME LT, &L > PHGM
HEWD) KEETBZEELE. BL 2 PVH GM Bk 38lET—4 %25 4.1.2. KKK
CVHAGMEEEL > VH GM BEOEARIEZSE 4.1.1 RITRT .

Z0%. BLUPHAGCMEBCXBREET-ETS, BAFELLODBRNT—INELN
7= (ELV VR CM EBAZ L LRIEIIRKT 1%EE) ., KL > PHOGMEORA R E L
EOHEAGEEZR S, Bl O GM BT BHEFREEL > CH M BEORAEFEL
HEZTo-AIEREEE B L. MEEIEBLEDDESE 4.1.3 KIRUE 414 KITRY. £
OREER, BV > VH GM EORIEMEEREL > D/ GM BEOJEREHE 1 B EICBNWT, 10D
FARIT DWW T X W—BE RN BEHE 2 B BIC DWW T &L > P H GM B OFHIEEL 15000
AT MBENSREL ERL, BL O PHGMEBOEEBRICOWTRES &S, Znh
5, KL VHGM BT DWTIREHERIARETELD TR EA K L LHENEATE
BWERICH D Z EnNbhs, £oT ELCHGMEMNSEL O PH GM BEORHUIZY
BHDEEZ D,
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4.1.2 GM EIC K BHEAAKRH A > < HRREE 27

GM &1 1 R TR OTHZ T > TWAD T, MEMAE GM ENER L T 50T
— 1 3REHMA R (REHMAE X 580mm) 247% D IREMAER D H U THI 70 K. MBMASERRE T
K12 ATH B, BEUAE GM ENER L TWBEDT — 4 2REHEN 5 i X5 1 > <
& U7z, BEHERE GM BEDTER L TWAROT— &R, MEMAED H LT DWW T, &t
BROIE LD RO TEROHFEHEAMEHRGRIC Y25 & L, OO 70 R2ERT
BEIT LTI, Fin BEMAERIFCDWTIE, SHEEMREVEIC 12 HOT—5% %
BT LTIT> 7=

T, RREFEEONY 7757 RORHIE. BIEREOUEET- . NEREICXK 5%
AHEE LOBHEOAFIUTORICE o 7.

n : EOFHEER (counts/sec)
m : FIEINZE5HEE (counts/sec)
T AN (sec)

INw 277572 ROBIE. )Ny 7757 > REIEN SEREMEN R 7 )NV T & Bl Uik
BEOVYOFEREEHRL, #2225 Z&k&o TTo k. RIEEER 1 BERICHE
SNEFEEDNRT Y OHFIRIBDEL T, BEEFEEZD 1 o 2RIEHREE L,

N5 LTONT, BRUZREUEE DT — 4 2R TORE LR UL DIC02iie 0
28 4.1.5 B~ 4.1.8 RITRT, 122 MESSHUSOEROME] TRz DT, R,
REMA R OV DI E DS 5 MBEIZRIR D DT, 15 MECRIESGNER D, BlEitRiT
EBNS DNTEEIDEANTTL 5, 55 LA TOR-ER. REMER OURIE O ERIRL. 2
419 KITRT LI > TS, BO1 A TALECO2 HITLIZDNTIL, GM EFICEHET 54
BHEDMEIEH 180° BixB5D T, C02 /15 LHIETD GM EiIMEHE TR YT IIVE> DH
ZHEMIICERT S Z &1z, sHIRIINE /2o TW3, /2, B0l & C02 HTLER
720, D02 & D01 15 ASHEEYINEMET L Z)SA 27738 2 PURiE O SRR BN EE § 572
O, IHE OBEMIC K SEANWIRIC K DEBRBOEHNR S NS,

4.1.3 CITHRHEBITEBH AT M

CZT BHEHI X B < MRARY MV, Cs 137 DR > <#i (662keV) D SIRBEEZ
T 272DICHNS 2 EEELTWe, TRIF—RKIEE, RIERNTEHERIED Cs-137 &
BnwTiTok,

H I HRARY FIVDBIERERORENZHDEL T, CO2H T LADREHERIBEHDH D%
#4110 KITRT. BIERERERS &, 7T60keV HAICRDAERE—INRLN, ZTOILR
WE—DH R ATERZ D DI/ > TS, Cs-137 ITL DM E— 73RN
PRI T 23U, HBERANE W8, BRI O T SNRENZD EEZ 5N S,
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4.14 BEMAEDOKRI AT > <Rl e 57

BN T BTN TEREMEN S OB > < REEEL. TheOWESEEDOLEZDN T A
DEREHAE OB EHERT 4 & L7z,

CM BOHE. FMEURIZDOWTERIR L =BREHAORIEEEEE L. T SHEEfEDY
YEE D ERD -, FREETAEREER-THD., BEEORE#RZE L TUTORE
A,

0=va? o)

o EEHEDORERZEC
oi: BIR(EDBRIEFEC)
si: BIEME (counts/sec)

ZZT,

72b, MEMEOBS, SREHEORERZEL S o & U THEMEOMEEEZEH Lz,

CZT RHEBOBEL. &F ¥ o RINIDNWT, TRTOFHEEEEL . TN SHEEEDFE
HEEDLLERD T, T BIEERERONY 7750 ROFEEELFIK ZEREDFHIE
{107,

BT S MTDONTOMBURED T > R EIA TR DRI DWW T ORERZEE 4.1.2 R~
% 415 RITRT . T TNTNOH T ATDONT. GM BTk 2R D H UEKE, GM
B K HMEHASERIRE, CZT BHBRIC K 2MBUAER D I UKE, CZT 1Tk SR BHARSERTRr D&
ZHEBL7ZHOZE 4.1.11 K~ 4.1.14 KITR T, GM HIZ L BEMAER D H UKE, #REMASE
RO I DONTIL, MFIRAERECHFZBA D LA H IR —HL TV,

4.15 fRAF{E & DLk

FRATIC & D18 5 N RBHMED B D A > < $RBREE D T3 & o bt & BiE E A ek
DHAAOHBITDNT, GM B L BEMAT D HHUEE, GM BT & 2R BHREERF, CZT B
TR DIREHAEL D (HUIRE, CZT [T K DMBMARRIRF D b D 2L 4.1.15 K~35 4.1.18 KR
T, BIEESEAHEIZEARFED EERA/NE <, TERRKREWH ERSEENH D, BRABRT
DOHFETHRNMN & FREOMER 2725 TWW5s, ZHUL. 0 EIRICH 5 BRI & 5 i1k
DR ATASE/NC RAES > TWAFIREENH 2 T LItk 2B A 5N 5, ottt
RINEEZ BN RS > TWA Z &3, FHEFEEE B/ NITHES 2 2 SITDAt0, it
B A EFRBICEB B HHEREMEOR/NHEOER E —BT 25D 29TH D, 5H0%K
FINETH S,
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42 TUTESHIZEHEER
AE 2 RNNA TRITRREBE LT 7EZF L 24 BiERG TRIERT> TWa 70, BREMEAD
BHFEOEREEDOT—F 25 L T3,

(1) BO1 /1 5 LK CO2 /1 5 L TORIERRE

BO1 15 LKTKCO2 71 5 LADBETIE, BEURIENL X & > RN T2ERT 2. ®mL>
POLVYTEZY EUTHRHEB A KOBHEB 2, KL > PO 7EZY EUTHRIHEC
ERWE, BIERREOFIELT, B0l IS5 LTO2BEHDBEME (EhS 2 BrH OBREHE)
DD H U KRR ORIERER ZE 4.2.1 RRUEHE 422 RITRY., ZOEE, BRHEB
SIIAEEREBEEED I ENTERNO 2,

BHER C I2DWT, FE—OREMADE D H L R UERIFORREZ BTS2 L, E—2DfE
WEERICTH S, L., E—2IGELE, ROHURHE 2 MEEFHEBL THSHREY
BRIEOERSTNEDIIH L., BRI — 7 1C85EE 30 B & TREYERN YO &
Bo T3, TR 5222 KITRT LD, BEHKII EARNSSBRO T v /NICk -5
TOOTRTFENTHEHL TWSzD, B0 H URHIREMAIBRIHEEDI B 2B DB ETHR
BHENS DA AR ERETED DI L., Hhfkad, BEMADBRHEBONBZEDARED
& BBUEAD EERICH 2 7)) w INOEANVWIRDZD, BIELERLRE7D T RWhEE
ABbNb,

BHHEE A ORERIIHRIHES C DR EHET 2 &, MO UBHIE— 7 DEMEL EAEL
20, HOESDEDKREL, BT OBOBEDEDNTH D, ZHud, BRHE A ORIE
#EAAY 10uSv/h 205 100mSv/h THB DT, JIEHH FRFHLTORE &725 2 &, Bl
DFHEDOEZICLBZDDEEZENS,

(2) D02 BT D01 11 I L TORERER

D02 15 LR D01 71 5 LDRIETIE, MEHKII NG X5 > RIS T%@#T B, ZIT
W Bl PO T7EZY EUTRHEEA Z, BL PO 7TEZSYELTREREC K
U D 2z, BIERROFEL T, D02 15 LTOD2BREDOREME (Eh5 2%H
DIREHE) OELD H U R DRI OPIEME R ZE 4.2.3 KR 4.2.4 KITRT,

KL > DEZS ThHDHER C RURHED T, B0 HURROEREEE S E—2 OfE
RIEERE CEIZR > Tnd, B HUR SRR OLEETIE, B0l 75 LK C02 540D
P EFRRIC, RO LUBRIE— M 5BET I RENENDOIIHN L., EFIE—2 808
ENRL o Tnw3,

BHiZR A DFERS BO1L 4 7 ALK C02 115 ADK &R, BUD H LEEDIFES I — 27728
RELZ>TWS, LBLEBRSZEOEIINEZo>TNS,

(3) MEMBROBEEEIC &L B ik

BRSO LR 21T 5 720, IRBU BROMEHEIC X 5 e o /o, BEEDE I,
TNETNORUBITONT, MEYELEP LF LD D EX O 5 HEOWGEENY I TS
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TREL, INEZELEWEEE 15 5iChHzo THEL TR, ZNTNOHh T LD
BEMAEEOERG R 2 4.2.1 BNSE 424 RITRT, Fiz. ATLBIT. BT LOVHE
K9 570w 7 OEOHMMED )R SBEROUIRD, ENENOREIRITONTOR
REtE 425 HN5E 4.2.14 KITRT.

R A ICXBEERIT. WTNOh T ATBWTHE D H UK SO RDZENTAE
<s MOFMEEDEDREN, T, RIEZOMEGFD FRFATOREICLDHD
ThHDEEZEND, ZNUTH UKL > DORNER TH 2SR C RUBHIZE D OfERI,
RHER A S SBO H LR EERIFORBREN L B L TWB, T EE OB TH,
RERTINIVTDICEE Lz GM BICK DR EERRD, Ik —H L Tnwa L3I
RAx%, LpLans, B EERTRIBIEEIMRATEL 0 {EDIZZ D, PO T TIEEDIC
RO TNDZ &% GM BT L BHERHREOBELENASNS,

KIZ, LY TEZAIZEDHE T, GM B CZT MHERDOSM & Lk U ThikBHAR &5t
PROEBEEN D 2 Z &, MBHRIC & 2 =R B R ORIE Th D AU IUNE O &)
CGM B CZT RHESOBER LB L TNSWEEZ ENS ZENS, BT AR EE
THBEEZERTz. TI T AT LBRBEYBEREEE L BROUREITo /2, BRES
425 RITRT., ZZ TR &7 0y 7 OBEEZMEL TH 9 ADRELEOREEHEZ KD,
ZDOHEIZRTBEN T LDLLERDZHDTH 5, FHEICBWTIE. HEADENIZE
BHEHEROE(LE. ORIGEN-JR OfTHRZEREICHIEL =,

FNTNDA T LAOHEEED. FIHEIZKTT 2 EIE ORI KR OEITE & O bk s EIc
55 4.2.15 B &5 4.2.16 RITRT,

INSOENS, MUAY > RINA TEERLZBOL T4 E CO2 1T LADHETIE, Z
D2DODAT LIFEFERI CHATH D ENWA D, ERRIZ, D02 1 5..5E D01 AT LDHET
H, ZO2200HTLIFERCHATH B ENWZ S,

LU S, EilRd 2 25 2 RS TRERUTREEIC R 2 BRI E IR
BBIEMS, IN54ADDT—FDOEENRHEIIZOEETIIRETHD EEZ 5N,
ZDREH. WTNORTH C02 7T.5ED02 AT LADOBIIMHIRTORNWT NG,

ZDEDIT, BARODFZDOWTORNIZDEETIIRETH 2D T, 5% GM Fi
LB RUERESE T D < 2R U Tk 03l Rat 28D 2 NENH 5,
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#F41.1F GMEDOLARILE:

KLV>>PHAGCME BL>CHGME
iz 7P1201 7ZP1301
B (cps/mGy/h) 1330 34.6
IR (us) 110 13
Bl (mGy/h) 103~40 101~104
$4.12%F B0l TOFEROEEE
f177 > N EOTEEE
B GM & CZT WHER
moHL Emr HERoHL 7
1 1.39E+04 2.31E+03 7.80E+04 1.34E+04
2 3.18E+04 5.22E+03 2.11E+05 4.20E+04
3 3.79E+04 6.34E+03 2.51E+05 5.30E+04
4 2.88E+04 4.81E+03 1.80E+05 3.66E-+04
5 2.22F+04 3.67E+03 1.39E+05 2.518+04
5 2.69E+04 4 47E+03 1.72E+05 3.40E+04
TEMEC XS B EE
Be# GM & CZT %Higs
BmoHL w7 BOHL i)
1 0.52 0.52 0.45 0.39
2 1.18 1.17 1.23 1.23
3 1.41 1.42 1.46 1.56
4 1.07 1.08 1.05 1.08
5 0.82 0.82 0.81 0.74
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$413% C02 TOHEROEEHE

AT NEROBEEE
By CM & CZT BHigs
BOHL AT BOHL AT
1 8.61E+03 1.47E+03 8.79E+04 1.61E+04
2 2.18E+04 3.69E+03 2.60E+05 6.20E+04
3 2.69E+04 4.47E+03 3.25E+05 7.72E+04
4 2.01E+04 3.33E+03 2.23E+05 5.49E+04
5 1.54E+04 2.56E+03 1.51E+05 3.71E+04
Y1 1.86E+04 3.10E+03 2.10E+05 4.95E+04
VHEEIC NS B ES
2= GM & CZT RHigs
BROHL ey mOoHL £Efr
1 0.46 0.47 0.42 0.33
2 1.17 1.19 1.24 1.25
3 1.45 1.44 1.55 1.56
4 1.08 1.07 1.06 1.11
5 0.83 0.82 0.72 0.75
$F4.14F D02 TOEBOMEE
H1o 2 NEROMEE
BB CM & CZT #Hiss
BRoHL AT BOHU A )
1 7.57E+03 1.12E+03 5.64E+04 8.86E+03
2 1.90E+04 2.72E+03 1.68E+05 2.75E+04
3 2.30E+04 3.44E+03 1.97E+05 3.59E+04
4 1.70E+04 2.65E+03 1.51E+05 2.47E+04
5 1.34E+04 1.97E+03 1.08E+05 1.65E+04
s 1.60E+04 2.38E+03 1.36E+05 2.27E+04
EIMEIC NS B EIE
Bedk GM & CZT RRHigs
HROoHL i) HBROHL i)
1 0.47 0.47 0.42 0.39
2 1.19 1.14 1.23 1.21
3 1.44 1.44 1.45 1.58
4 1.06 1.11 1.11 1.09
5 0.84 0.83 0.80 0.73
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$4.1.5% D02 TOFHEROEEE

AT MEOMEE
B GM & CZT gz
WOHL L WoHL A
1 9.31E+03 1.41E+03 8.22E+04 1.25E+04
2 1.92E+04 2.84E+03 1.72E+05 2.99E+04
3 2.18E+04 3.33E+03 1.86E+05 3.60E+04
4 1.75E+04 2.71E+03 1.52E+05 2.55E+04
5 1.28E+04 2.08E+03 1.10E+05 1.70E+04
15 1.61E+04 2.47E+03 1.40E+05 2.42E+04
AT B EIE
B GM & CZT ®itids
ROHL 3G HROHL LRy
1 0.58 0.57 0.59 0.52
2 1.19 1.15 1.22 1.24
3 1.35 1.35 1.33 1.49
4 1.09 1.09 1.08 1.05
5 0.79 0.84 0.79 0.70
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$421F% TVUTEZHNIZKS B0 AT LOHERE (10 A 31 HEE)
HEREYUE (mSv]
B BRHER A KethEs C
Jijrda i HH BT
1 1.73E+00 3.25E-01 4.42E-01 1.95E-01
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