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Effective Cadmium Cutoff Energy for Cylindrical
Detectors with Cylindrical Filters

Summary

The effective cutoff energies for cylindrical detectors with cylindrical filters
in the isotropic neutron flux was studied. Neutron spectra used in the calcula-
tion of the effective cutoff energy were those for infinite, homogeneous media
using the free gas model of deutron and carbon. The effective cutoff energy for
a cylindrical detector with a cylindrical filter in the isotropic neutron flux has
the value between that of a slab filter in the isotropic neutron flux and that
in the beam neutron flux. The change of the position of the detector consider-
ably influences the value of the effective cutoff energy. The self-shielding
effect in a micro BF; proportional counter and 25U fission counter can be
neglected.
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HHEF A7 b L ORBSREETHE, 7 1 A& ~DEERREZIRLTWS. LE®sT, 744
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SR = % A ¥ — B LTI, T TIT V< 050D BIEEHsE 2 b T1aDo. UL, FHERE
ISR « 0 % — ZHETRAOTEE, $15 b Tuiny. MO EROBHFE A
ToEERTIE, M7 44 2 —OEMEINT =% 4 ¥ — DESUEIL 5.
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3. BEFEOHKRE

SEF E LTRAEOE, VRO BFy 3HE & U A RFHERT FFEk Cd 7 412 — &t
BF KR TH 5. TABLE | CEHEICLIL Zh b OFHEDHTEAT ENT WS, U ORI &5
SRS 35 08 Cd pIURHFERED 0.4eV LITFofficid BNL-325° o7 —» 2L, 0.4 eV
M Eo Cd ORILKERICH LTl WESTCOTT® X b 52 bhick 7 A — 2L X TREL
FAOREVE. 7 YB ORINEERE EffC Yo EENCHE > & LTEIR LA B
RO =R AF— 227 b AT, HEOMBREROEASE (A=2) FIVRE (4=12) DE[R

Taste 1 Dimensions of counters

2357 fission counter BF; proportional counter
Highly enriched uranium Highly enriched °B
2357 layer 1mg/cm? Gas pressure 600 mm Hg
Ry 2.5mm R, 2.0 mm

FE 7 AR TR ENEIITOWT 4=0.1,0.4 & 4=0.2, L2 ST 5 HEMETH -
<, BERHET A7 b AT BESHERE 8eV HUTFT BA=RALF -2 » Y2kl THIE
e, ik, 8eV DALOMETRIE VE S ThHHELi. TNLOREEFANS b
DR SR I R DT DI, ROBRERLAPETF AT b A 2AESED.

D(E) =a(—§-ﬁ—) o—B/En 4 4_’_%;)4

C 2T En 3RARAER ORI Maxwell 4% € — 7 [Tk KUTh X D EV= FoL ¥ —§iT
BN 2 T A e TSP TREE, o 1k Maxwell #i5r & 1/E GO MMIRE S 27717 4
—x, 21T 4(E) 1% Maxwell #5r& UE #GOEERETH- T, MEFBEAOHSD Max-
well H3% BWeDz 0ic 4(B)/E & AeBLith-TEDDND. KFHEINi=F 4 ¥~ DFt
BIEWLRIRET A7 LD a & En KX 4(E) % Tape 2 & Fig. 1 TR

(1) R4, =% A ¥— L RROEEFS X FETFOARAD 0 L ¢ TS 4 EHT 2R

)

TapLe 2 Parameters of thermal neutron spectra

A 4 En (eV) a

2 0.1 0. 0263 20

2 0.4 0. 0281 8.2
12 0.2 0. 0273 18
12 1.2 0. 0353 3.4

4=£3/45, (2200 m/sec)




[aendos
#

4 FSEROEH N F$ 9 AT =54 & — JAERI 1052

T T T T r 7 ll L T I T T T T L LI DAL AR
1.4 -
1.2 =
1.0+
0.8~ -
S
< o6t -
0.4 -
0.2 —
0 1 1 ! I S 1 I |
0.01 10
Energy (eV)
Fig. 1 Joining functions of neutron spectra
TasLe 3 Effective cutoff energies of cylindrical filters
(#U fission counter) in isotropic flux
Thickness A=2 A=12
(mm) 4=0.1 4=0.4 4=0.2 4=1.2
0.25 0. 2039 0.2723 0. 2089 0. 3297
0.35 0. 3259 0. 3670 0. 3311 0. 3932
0. 50 0. 4308 0. 4424 0. 4325 0. 4491
0.75 0. 5063 0. 5078 0. 5061 0. 5092
1. 00 0. 5546 0. 5555 0. 5642 0. 5568
TapLe 4 I “fective cutoff energies of cylindrical filters
(1/v detector) in isotropic flux
Thickness A=2 A=12
(mm) 4=0.1 4=0.4 4=0.2 4=1.2
0.25 0. 1828 0. 2469 0. 1879 0. 3235
0.35 0. 3096 0. 3675 0.3172 0. 4010
0. 50 0. 4388 0. 4527 0. 4407 0. 4600
0.75 0. 5149 0. 5163 0. 5147 0. 5177
1.00 0. 5593 0. 5602 0. 5590 0. 5614

BB k> 2 LI DEphis. =3 A ¥ —ICBT 58515 0eV 25 3eV L TORMIE YK
105 5D=%A¥— 245 % E-T, 2ikLagrange {ilAN% 2 KEF 2B REAL TR b
niz. CABDZFAF—R v 0% T(Er0,¢) PSABCELT S KMTEIRRERL, Eickl
HUR D RS KRB LV N A 24 BT, FhCiEE L ORENA. ¢ BT 5 2Hoks
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Fig. 2 Effective cutoff energies for cad- Fig. 3 Effective cadmium filters (285U
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Fig. 4 Effective cutoff energies for cad- Fig. 5 Effective cutoff energies for
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0 1.0 2.0 3.0 0 2.5 5.0 7.5 10.0
Position of detector (mm) Position of detector (mm)
I Filter thickness 0. 50 mm 1 TFilter thickness 0. 50 mm
I F%lter th.1ckness 0.75 mm I Filter thickness 0.75 mm
I 511;‘8]7 tI;lcllmbess 1. 00 mm Il Filter thickness 1.00 mm
alue of sla try i

A . seometry 1in beam Fig. 7 Effective cutoff energies of

flux (filter thickness 0.75 mm) lindrical cadmium filter as
B Value of slab geometry in isotropic ceyincrt caciim

functions of distance between
centre of filter (Rz;=10mm)
and position of detector

flux (filter thickness 0. 75 mm)

Fig. 6 Effective cutoff energies of
cylindrical cadmium filter as
functions of distance between

centre of filter (Ry=3. 75 mm)
and position of detector.

TasLe 5 Effect of self-shielding

Effective cutoff energies

! BF, proportional counter } 285]J fission counter

Infinite dilution detector 0. 5591, 0. 5545,
Finite dilution detector ] 0. 5593, 0. 5546,

Fifter thickness 1 mm in A=2 free gas moderator
& 0 B BB 6 & Gauss FHARBLRENA VS, ifEFtRIE IBM-7000 2w

T Tinbh 7.
SERFRBIAAPELT, 7445 —ORELR 3.75mm L, 7445 —OEIZELIER
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L % ORISR RDENTIN = % 1 ¥ — 2 RDIFERE Tase 3, 4 X Fig. 2~5 TR 7,
R i i o 7= I R AR I 1) B & 3 XU E — AR RO A EINE = F v ¥ — 2R ST
W5, '

AT ST RNT, 7 4 4 % —NTORBIKORE &, EHET= 51 ¥~ ORRE 7 4 L~
— DEFEOIR LES oW CEE LIciER% Fg 6, 7 (ORT. SMENER,GERINDGLD
K¢ﬁ#6%«ﬁd<&£¥%mﬁ#$W¥—mﬁ<ﬁ6-74»5—@W@ﬁ3ﬁ&ﬁn@%ﬁ¢
15, TAROEF R IO — ARFPEET RO 5 E5h T =+ 1 X — PR DI DITTRL TH B D,
SRR TR 7 1 4 % —OB&IE, #=0 T r=3.75mm THHHD 22D =FL¥—&
B hZThETRE-> TS,

EEOERTIE, RSSO BDEREDR DI, ERYWF = A ¥ i3, FMRABFRLED
EHEWF = 7 ¥ — LETRLS. UL, ECHRSIVE FHE ORI ROBILERITH L T,
£ OETERSERIRIE & A Y EETE SIE LS. Taste | RSN BFy & XU S REHE
conT, HOERMEEZERELAEAL, LRV EORMUET =+ 4 ¥ — OFERR LB O

#I TABLE 5 IZ7”T-
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FERBRE R HE 7 + 4 2 — 2o & OSHPIET R C O EEhHT =& 4 ¥ —13, Fig. 2
B Fig. 5 ICRIND X HITERT 1 4 & — D ZEHks XU E — ARPEETHRAT O KB = 5 1
¥—OhEOE LY, FHRIR7 « L2 —ExfT 5 HE Y Ris. Fie, Fig. 6,7 Ii3Hilifkds
X7 L2 —DREXR, HEOMBIZX > T, EXNTNi=5 L ¥ -2k DTS LPRE
s,

DEDEER Exbbib &, EED Cd HE#llo T hEFA7 LD 2355
T, —fRCRVWLRAHHE Tt ORGHERY Vv £k Yo Wi, ERUMi=F1r¥— X
DR A F—~DFNEZHTHEVEVHB Y <AL WOT, BROEMENIREHEN L mE
KEtEak b RFhIa by, TORLTE, MNUEEETH L CHEER Tiko7ch, KM
HBEOEATIHFILUTVS. L, REBOTER—ET, 7 1 M F —DERFRE LRI
VE, ESEIRT= % ¥ — OEIXFR 7 « L 2 — D ¥ — ARPET-ROFELH I = * L ¥ — OfFITIED
<. TABLE 5 ICFRIN X 5 ICHDEMSERE, ERAOFEETIIE LA LEEICSRWEENE
V. L7chioT, MCORIck 5 CEBOERTHE, BREFBEL7 1 v 4 -2V 5dhid,
T4 g =T HRALTETE, EREOHERERZA/REODOIERNT 5 LHTES.

EEIRT = R A X — 2 EHPETFRED 10 v L 20 fEREEC RE T LHBE VS, Tase 1 OFf
BoEci, FEOFEFFCHLTE 0.3 mm vl lmm Oic” + v % — DRI ZEE, b
O A ALFE—HECEDIM =R L F— 2 LB LHTES. UL, EPUWF=H ¥ - %EL
BEE, 74 02— DEIOELCHT 5EHYMW =% 4 ¥ — OL{LAEMITI D, TRpiEFA~<
7 FPAVDEROEERY KEL 5T 505, U=k A F—2RELBLEI>BEV. £ 0.7mm LA
FOBEXD7 L E2—RAVIE, 7 442 -DEIOBEREIC X HEHEIN = 5 L ¥ — OFREIFER
BTN E L0, EIERERTORRYZ P v 2AWTEHRELIERTIRARY F VOERICX 5HH
HAELED, THRBETRDBZENTES. TOFEIT, A7 L OGRS WICHDES)
W= £ — OMREEEEEH 1% DIRICL EES. Livl, 740 2—%25F0ELLDE, #]
HOMBLER L LTRNEY L0 5.

55U HACIE 35U OB ZNERAS 0.3eV L L1 eV gL ~< g #-oldic, £
W= ¥ —DEE Yv BEEDO LD L BTRL LD EVET S, 7 4 L2 —PBHEWHETIE
0.3eV DBV~ L OPEE 5 FT, THOEMEM= L ¥ —134 8% BEER/ARY, 1mm &E
% & 2 DDHMBY VDI DITEHIT 1)v HEANCIES { Tt ZRIVNE {18 BY.
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