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- 10Th, Ed = 6 GeV, FISSION

12

10 1

©

[uteqwy] ajey uonoeay

4 .
2

€y1-90-

[ zyL-e1’
Lp10D
-@e

ovi-ed
6el-ed
8g1-50

9¢1-80

Gel-aX
Gel-l
vEL-|
€e1-9X.

| £S1-|

¢€L-20

261S0

zel-al

A

zel-al

I LEL-

6¢1-9S
821-as
/el-gs
9Cl-l

[ 9Z1-9S.

v2l-as

¢clqgs

ZLL-qup

“2LLPD

¢11-by

-abv

LLL-BY
20L-uy
GOL-ny
66-0N

/6-0AN

[ 167127
G617
E6A
T6A

26-S

1678

88-agy
8813
1813
819
8/-sY

| 8,99
- L/®9
- 9/-SV:

€/-89"

RARSR

¢l uz

| 65-24



R [x1027 ato‘rns'l-'deu"t’érozh'l]i i1

o

- i -

N
. SRE

S e
@&Q,\f\@’ Dars '\ Q& @ § qb

\@

> &0
/\% ‘5
& %& \ (O N

Nucllde

N S D30 90 x";o'
bgo i q,@o,a,v qé ez@z NS

~ Spallation products, 2Th, Ed =2 GeV



6 GeV, SPALLATION

10Th, Ed
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R(exp)/yield, 2Th, Ed = 2 GeV
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Ratio

10Th, Ratio R(exp.) / yields, KVINTA, Ed =6 GeV
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(Rly)E-27
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Rly * E-27
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RATIO

10Th, 6 GeV, RATIOR/y
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Flux of neutrons
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Flux of-neutrons

Spectra of neutrons, gap 2, Th
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Ratio [%]

Ratio of neutron flux; 2 gap
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- Average energy [MeV]
st Bi pi

Gape 2
2GeV 106 631 270
4 GeV Tl sgdd 470

6GeV 143 1630 729
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REACTION RATE R(exp.)[E-27](err.)

Reaction products - Ed =2 GeV Ed =4 GeV Ed =6 GeV

Reza et al. Adam et al. Adam et al.

Th(n,g)Pa-233 76.9(39) 142(4) 176(3)
Th(n,2n)Th-231 51.4(15) 71.2(23)
Th(n,6n)Th-227 3.8(15) 4.4(4)
Th(n,p6n)Ac-226 1.13(8) 2.98(21) 3.41(11)
Th(n,p8n)Ac-224 0.62(5) 1.37(6) 3.1(3)
Th(n,fission) 54.4(40) 118(10) 159(7)
Th(n,...)Zr-97 1.9(9) 3.77(14) 5.2(17)
Th(n,...)M0-99 1.99(11) 5.14(6) 5.75(18)
Th(n,...)l-131 1.15(14) 1.92(8) 2.26(6)
Th(n,...)I-133 1.04(6) 2.44(5) 3.12(5)
Th(n,...)Ce-143 1.06(8) 2.61(5) 3.25(6)

Th(n,spallation) 17.9(25) - 194(30)



Reaction products

Th(n,g)Pa-233
Th(n,2n)Th-231

Th(n,6n)Th-227
Th(n,p6n)Ac-226
Th(n,p8n)Ac-224
Th(n,fission)

REACTION RATE R(exp.)[E-27](err.)

Reza et al. Adam et al. Adam et al.
Ed = 2 GeV Ed =4 GeV Ed = 6 GeV
REACTION RATE R(calc.)[E-27]

76.9(39) 142(4) 176(3)
46.3 58.1 83.2
51.4(15) 71.2(23)
33.0 35.1 56.8
3.8(15) 4.4(4)
1.13(8) 2.98(21) 3.41(11)
0.62(5) 1.37(6) 3.1(3)
54.4(40) 118(10) 159(7)

84.0 89.7 1.70.9



Conclusions

« 1. R(nx,Ey)/E4 = const.,, x=f1, v, 2n
E,from 2 GeV — 6 GeV

* 2. Reyp(NX) /I Regie (NX) = 1.5+ 0.5
X =f,v,2n E,=2, 4, and 6 GeV

* 3. R(n,spallation) / R(n,fission)
go up with E,
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"QUINTA", Ed = 6 GeV, spectra of neutrons
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Flux of neutrons

"QUINTA", Ed = 6 GeV, spectra of neutrons
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Flux of protons
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"QUINTA", Ed = 6 GeV, Spectra of pi mesons
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Gape 1
Gape 2
Gape 3

- Gape 4

Ed = 6 GeV
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Flux of neutrons
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esults obtained by SSNTD
method (Patapenka et al.)

FWHM of Beam shift
distributions (mm) (mm)
E,
GeV X Y inX inY
direction | direction
2 13 16 7.8 6.4
4 13 16.1 20 5.9
6 15.6 22.4 142 1.8
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Reaction Rate [mbarn]
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Quasi-infinite depleted uranium target (QIUT)
with replacement central zone

Mass of uranium —22T. Materials of central zone — U, Th, Ph.
Diameter -1,2 m. Diameter of central zone — 0,2 m.
Length -1 M.
Front view Rear view
Input beam Steel case Detector

RS channels

Central zone
(U, Th, Pb)

Frame

9th ADS Asian Workshop, USC,
Hengyang, China, 5-7/12/2011



Quasi-infinite depleted uranium target (QIUT)
with replacement central zone

Longitudinal section of the QIUT
together with central zone and
detector sets

Front view photo

Central zone
(U, Th, Pb)

Input beam
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Mass distribution of 232Th (n, fission)
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TALYS - Mass distribution 232Th(n,fission)
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