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Measurements of Thermal Neutron Flux in In-Core

Experimentsl Holes of JRE-4 Using Activation Detectors

Takao TOJO and Makoto KONDO
Nuclear Engineering School, Tokai, JAERL

(Received 3 June 1972)

The neutron flux distributions in vertical in-core experimental
holes (K- and S-pipe) of Japan Research Reactor No.4 (swimming-pool
type) havé been measﬁred with activation detectors, and the results
are given., These measurements were necessary, because of increase in
fhe loaded fuel and change in the hole position. For the measurements
of relative neutron flux sctivation wires of Cu, Au and Lu-Al =21lloy were
used, and Au foils for ithe messurements of absolute thermal neutron
fluz, both by cadmium-ratio techniques.

The thermal neutron flux at the pesk of its distribution for K-gpipe
and for S-pipe are 3.05 x lOl3 nv I5% and 3.46 x 101:6 nv 15%, respec=-
tively, at full power of the reactor.

Presented here is not merely a technical report; it is intended to be
used as an experimental manual for Nuclear Engineering School, JAERI.

S0, emphasis in description is msinly on this respect.
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IR  HezWHOE 10 RE

B OB (O Au In Rh 25 ) * 230 p*
20 1.0053 10192 1.023 09759 1.0487
40 1.0064 10231 1.027 0.9711 1.0623
60 1.0075 10270 1.032 0.9665 | 10777
80 1.0086 1.0310 1.037 09622 1.0952
100 1.0097 1.0350 1.041 0.9581 1.1150
120 1.0108 1.0391 1.046 0.954 3 1.1373
140 1.0119 1.0432 1.051 0.9507 1.1623
160 1.0130 1.0473 1.056 0.9473 1.1898
180 1.0141 1.0515 1.061 09441 1.2200
200 1.0152 1.0558 1.066 09411 1.2528

CHRRCHBEELE FOHEFABBRLES,
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%% (absolute full-energy peak efficiency) ('SFFP)ab LT, (sFEP)ab
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25Mn L097x10“i55Mn 100 %6 Mn 2.58h 13.2+0.1
»7 Co L022x10ﬂ}5°00 100 50 Oo 528y 20.2+1.9
o Cul 9.48 xloﬂlﬁscu 69.09 84 (y 12.87h 4.41+020
107 Ag 51.35 W Ag 2.3 m 4544
L Ag| 558 x10%
109 Ag 4865 oM Ag 253d 3.2+ 0.4
w0 In| 525 x10%| % 1In 9577 AL 54.12m 160+2
e Dy| 371 x 102 4Dy 2818 | %7y 140m 800+100
79AU 3.055X1021 lg?AU 100 198Au 2.695d 98.5i0.4
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A TOBERE, Dy Xolo, 01,4 (LAFVBED LW O s%2E L,
AP FEORTCRAATE FEEELT ABPE FHUED , LD — OGP T
L A HEILEZFML, TO0FELBRRLATNE A LT N,

BIRCTETCEL, Au® ] n TEEPHF x4 X — G0 T O GBI fi s (K
KENDOT, COFMKGET LHEETCIBRFIENE LA B, —FH, M4 2WENS -
T aAELAEBEr 3 A ¥ — 2 FHITNEC OEBCEITLIPHEFT Aoy — 227 F 2+ O
EAAEEL AL, COHMIKEAI A S BRI ABA LR UE (B) & Lidnh b,

#H3H RE B2 LB R LBREEE

B | R e 8 S U8 B 5 409
% 1 +

(%) | xAdax—(ev) B & (=)
23 Nga 100 2850 24 Na 1 50h 0.075+001
** Mn 100 337 5% Mn 258 h 6.0+1.2
*® Co 100 132 80 (p 524y 50+12
%% Cu 69.09 580 8% (u 12.8h 2.4+0.5
%5 Cu 30.91 227 * CGu 51m 1.2£0.5
15 Inp 9572 1.457 1emp 54.0m 2000300
186 Wy 2 8.4 188 18T W 24h
197 Ay 100 4906 | '°* Au 2.70d 1505+20
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1.3 — , I , :
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Cadmium Correction Factor, Fed

] ] J 1 | | |
0] 20 40 60 80 100

Gold Foil Thickness (pum}

L3N SBEOCEILAVIvVAIAHIRFOEE (HAVFIYvass—0EZX ] 1mm)

BEdBREESORSHTFERDR S IUVRER+BALACLEK IS TOEEKEFTO S -
2= - B Y BEHETFHEIE P (f lux depression) DB T 5.
chbLoMRofMeExr R4S,

Foil Detector
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\ Flux Depression

Self - Shielding
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Neutron Flux
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T, 27, BAEHETOBERR S —F —— ¥ v HREABRTE 5.

B EHE LU —F —~— v o2 Y OBBE OB LS HHLEOBRT2HET 2R FE
— s —~—v, vHET (perturbation factor)fp LN 5,

S5 AR KBS A BA DEROERICHT 55 —2 — —v 2 YN TOBEEZT
+.,%

o O R (O BT A ok B OBE RN CH FHET AL R Do B O
AR N, ORITHEE LT, Bl Qo (£,c0 )/ 2 TRD AN T B, @o(lige 0 ) HTHE
T omTske RS N AFT 5B 5ORNFEXL (absorption probabil ity) Thb , K
R Lo TEDbLAN D,
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ERL, Rac W BERFMABRRER TS D , sac= A /P lcm¥8 ) Thz 60, Jld
BEZOES (£ cm?) Th 5.

FEHICEATE (e T1) T, Qo (Macd ) =1 8% D, FEFKH#HAFBHTE , Qo (Hacf )
Y DTS

EDEHI, o ARG oBRAEREDT) AN TEA R BREEIC DV TROED € &
BTEBDT, fH b KDL, ,
BEDrL., B 6MICBATE FCHT L ERHOECBRET Gep 2 FORIOEEL L
TR+ ) B0 Gepi RUTHERHIRAZ N L 8 O RBLEICH T 2ERDR T T T 25
ftEoMEE TRb &L, FHESLF AL X -DOTHR% 068e VELTSHELAIOTS 5,

1.0

0.8

0.6 —

Self-Shielding Factor
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| | |
10°° To T 1072 Tolk 10
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3-1 & % B ®

I RR— 40 FOREEER ILEoMETETES e L U8 PlET RO BIE & i H Lk
m%%m%fﬁﬁm,c@EME&D%K%ﬂﬁ?$&Kom1@E%&%bétt%m.c
D EAL TR I s A PETEA SR ECHT BB LR b, 7, Bonrii
G n ER, L CRARERECECHDEREEL £ B LXRFFRIAERC S
FoERR IR E ORI RE R RET L BE L OBEERMICHT B,

3-2 RRIKOBBK
#7EIKI RR— 40 FELBEEERT . BESRORRIAAK <47, 8§ —~4 7 &~
BHOLCLIIN T EHERILTD 5.

{ Thermal Column )

Cylalslalsielv!

Address} 111213 1 415:617:8~ - ' & Graphite reflector
L)_a__ C3 Fuel 9Ierpen1. o
_?7_ j N 7S @ ~ D ::,:bgf identification

¢, ¢ U 103]120| 118|113 /017 || € C) :

o |Dr<l@®)|nz io1 |124| 109108 & Experimental hole

., _:E; P Il [12t [ 16| r27] 22l <} £ ®S Neutron source
F 10%104 125 ECS B : Backup scram
5] K - Cy~Cq: Shim rod

H Ca Cs : Regulation rod

Cs | K- Pipe

#7% JRR—40FLERK
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AN EOE R ME LT 5 LIt THRIBRPETFRERIMERD L,

1A%t P FRAM RED B O Cu & & OHAEREO MMM E ICE Nal(TE) ¥ » 7 v =¥ 2
SeamzboA—F—%, LBORHERECHEMATCLEG R & 1y BN E— 7%
ZAFIC RO TV B Ge(Li) 22 br £t —2—FHn5.
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A) M SR E
1) S R TR MO AR E I T B,
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A O I O A O O = R

Defector : EGL/ 1/ 2C
Diode NO. 219,05

Y, Erep

(normalized to 1332.48 keV)

Absolute Full-Energy Peak Efficienc
{cps of FEP/gamma-sec!)

Relative Full-Energy Peak Efficiency

nm/mll L L

16*— . |
1 — -l

—: M/

ol r Lrrr e b ber e g,

0 1000 2000 3000

Gamma - Ray Energy (keV)
219 GeLi)zx=<ZiPivit—s—0ORNEzizry —RIRY —2F
(BE— o2 BMEM :5cm, Ge(Li) tEGL/ 1720, No. 219-03)

BEoR R IZBATHFRENAETCAHNIEEE
(@BEOEZ 10.02mm(386me cm?),# FI v 2aDEZX : 1mm )
) + # M 197
v % H Iy 2.695+0002days 10:11)
B E T ¥ : A 1.785x107* (min~ 1! )
AW EME ( 220 Om " sec) . 98.7+0.2barns12)
o M E R gac 87.9 barns
(Maxwell,207C) sac 0.26 8 cm*>/g
| A Ky A BERT Fog 11
WY AW T A A K — Fed 0.68eV
R —m—y o, RT iy 1.013
411BkeVhFO St Ky, 95.53+0.05% 10)
¥ —BRRE -7 ZK EpRP 9.8x10 ™ (411kev)?)

* S IEONE I 5mm OBL
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H EFy © K—-4 7 S —sq 7
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# 3 [ 1 127x10'°| 318x10'* | 547 1.36x10'°| 340x10'%| 7.01
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HEAHATfTAabRATWE0 T, BERECEEZ PHERD L BbNb,
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ThoHrd, FHNRRHOFERE (CICO 7T HEHEEO I E2HLE0 T ) OBBY B
BRI Tnad, TOLHIRHBErLa{Thrditid, ¥Fvraritl i TRl NEHAIET
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