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Fart Neutron Flux Distributions near the Target of a Neutron Generatar
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It is essential to know the fast neutron flux reaching sample boundaries in irradia-

tion experiments with a 14-MeV neutron generator.

In this paper we describe an ex-

perimental study of the fast neutron flux distributions which are measured by counting
the positron activity from the 8Cu (n, 2n) 2Cu reaction induced by 14-MeV neutrons.

Several Cu foils (0.5mm x 5mm?) are placed on the Al cooling cap (see Fig. 1) in

the plane parallel to the target: the distance from the tritium layer to each foil is 15

mm. After simultaneous irradiation, activities from these foils are measured separately

by a G-M counting system.

The flux density obtained shows considerable variation near

the center of deutron beam, whereas it becomes more symmetric as the distance from the

center increases.

I & B

il FREEBEROCTREEREE IS, B
BB IC B 2 THREMS C LRFEFKEER
Thd, BEERICFFT S 14MeV thi:Fi3 D-T
RIS &DEBLNEY, PIFULs«2—5y M EH
it T o—FaY s~ ALK 2BRE D,
KREHBEHRIF ORTNBY, ZOkDE—5y b—
SRR ICBEL, BERBAET B gy, R
BRI B 2T HRSMIIIERICHEET, K&
RELERT D, BEICIRE L OhiETFRAeREICK
DHIBORE, HMERUBHEKOBER EETE
BoThY, 2—4y b—REOBMENREE, h
M FOBE, BEORESKIID/NIDERILS 1),
RHRRINE I SO TRPET RS GG TR, =
FNFE-DHEEALADEBTER-THBELEDN

3,

—RENCIZ 2~y MTESIEERSOPTR
BRONE PP, hEFRERAHIC ELELELHND
(PHEFEAEDT o —T 0 v« —2alliet LTE
WD E), BHOEAR, HLL -7 9 b
AR U ERTRERIONSOY, ERENORE
EEbicz—4"y FOFBETL, FYFULBIC
FHRIME U 1BA O, DIROKELIE-TL 3,
PTG ORFEICIE P ) F 9 A O —Edsk
ESHEBL, Hilb -4y rEFER LTS
BINEROMEFRMERSE Shisn,

14MeV TR D S ik ic D0 TE>ELVR
£330, D0 BB B, 5D IFEALIROTR
HEMWNITRE (5—124—45y +OFER) TER
bhcbDTHb, ERICR 4 BRHAEREB LS
BRICiX, KISV/NSOBARSFREOHETFRTR



PP MY T L B THDS D, M THILL R
=4, FEEL, LR ET B S s =
s = AVHNOUEE 20T 38 THEBRE S RO BiG
1003, BULRE Rz 35 D T S G U
BHMNTLLENS D,

ARIRTRIFOROBUTRT LI 12HOM
el o, bt ko oD 2=y
FisJHKY « 7 » PDTLIWAE -, 7 (Fig. 1 %
B ) SRS £5 01 S PiEF T, B L X 0id
ST LT3R 72,

o %

1. RS %64

BRSO L 2orbtl TS A e T RS /LT
it Erro Texas Nuelear Corp®lda , 707 b
b RIS T, D-T EUSZ LD 14MeV
UETAG O D, TERICHIN L 2ohth 3R W o
=45y b e TeryT ) —DEEE Fig. LIZIRT,
BRI TTRIZF . —F U W2 1 0.45mA, TR 77
0.12F7:0320.2mA, 73—-»2:03F7%
(20.5mA, JLE&ET 120KV, 840 107 F 2
(2203 DRFETEH I » 1 (7222 L mA (i € 1
NDA—F—BEETHD),

&

v 3/

Ut VNS LTWIVAL L TR B

2 RYRSH

RO L 2o R X2 Smm {7, 0.5mm | (K
& 0 0.0788 = 0.0021 g) DEHL (= TL AR,
$6E 0 99.9%) HTOHT, Tt WE L L VMUK
€5~ 9 {HFTT DA LT, MRS I8 -7,

A ORYNHTIND IHHUT T THL -7,

1) Fig. 2—a (Z i & o5 1 No. 1~4,
5~8, 9~12, 13~16W 4 H#ITiriT. 04 L6
(2SO L oy b LT, SHIMC R 2109309
SHYT L (F.—F7Yva10.45mA, TR+ 5
7y v 0.2mA, 7o —AR10.5mA, JLLEIE
D120k V),

1) Fig. 2—a (TR3 i & o5 n No. 1~8,
9 ~16M 2 HUTHMT, 0 F AT LMIC 94T DI NA
oy b LT, KRNI HE 2200 DB D (GFY:
ZiEE ) ERMLTH S,

111) Fig. 2—b i 3 (i & ICRPCT 2 » U
To KD S DOESL LM T 52 2000 F 2R 5,
7222 LFa—F Y4 kAT 2T 0.45
mA, 120kV TURBRDZ L IEI0, JIERE (@)= (e)
DWETH I -7,

(a)

TR F5272,v0 0.2mA

7 +—HhZ: 0.5mA

WATER INLET

WATER CHAMBER

[2css0s001000s000000000000000000¢ 0006777070 ALUMINUNL CAP

——
ol| |1

CYLINDRICATL

DEUTERON A O o L

BEAN

TRITIUN TARGET —
DISK |
=L
bbbl

\\’:\T'l‘lil{ v Lo

O-RINGS

Fig 1

OUTLET  CENTIMETERS

Target assembly of a 14-MeV neutron generator.

Cu foils are placed on the Al cap: the distance
from the tritium layer to cach foil is 15mm.
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Fig. 2 Arrangement of irradiated samples for the fast neuton flux distribution
measuremeuts. Cu foils are placed at each numbered posion and irradiated
for 10 or 20 mintes by 14-MeV neutrons. Diameters of the Cu foils are 5mm.
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Fig. 3 Decay curve of 6Cu. A Cu foil is
irradiated for 10 minutes by 14-MeV
neutrons. After 2 minutes cooling,
its activity is measured for 60 se-
conds at intervals of 30 seconds by
a GM counting system.
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Fig. 4 Relative fast neutron flux on the
outer surface of the Al cap as a
function of distance. Cu foils are
irradiatd for 10 minutes.
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Fig. 5 Relative fast neutron flux on the
outer surface of the Al cap as a
function of distance. Cu foils are
placed at each numbered position
and irradiated for 20 minutes.
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Fig. 6 Relative fast neutron flux on the
outer surface of the Al cap as a
tunction of distance. Cu foils are
placed at each numbered positon
and irradiated for 20 minutes.
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Fig. 7 Relative fast neutron flux density
map on the outer surface of the
Al cap. Cu foils are irradiated for
20 minutes.
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Fig. 8 Relative neutron flux near the
center of the Al cap as a function
of distance. Cu foils are placed at
each numbered position and
irradiated for 20 minutes.
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