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signcl (MeV)
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Neutron energy

Fig.5 Neutron signal as a function of the energy of monoenergetic neutrons in compen-
sating calorimeters: the full line is for uranium-scintillator, the dashed line is for
lead scintillator; the shaded area corresponds to the accuracy of modelling neutron
mteractions on uranium.

(MeV)
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dl(signal) /dt

0.100 L A R e B A A .
U(0.33cm) +Sc (0.26cm) .
P _
0.010 -
0.001 -
100.0
E-06 -
10.00 R R T S S
£-06
0.0 20.0 4g. o 60.0 80.0 100.0

t (nsec)

Fig.8 Neutron time signal for U+Sc calorimeters: (i) 0.33cm U + 0.26cm Sc and (ii)
1.0cm U + 0.26cm Sc.
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fission

depth in U-block f{int.length units]

Fig.11 Longitudinal distribution of spallation, fission and neutron capture products from

591 MeV protons. The simulations (histograms) are compared to the measured
concentrations taken from ref. 8 and presented as dots for spallations; the measured
concentrations are presented as points for ®*Ru and in a form of two lines each

marking edges of the experimental errors for 131
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Fig.12 Radial distribution, R, of neutron capture products from 591 MeV protons for an -
infinitely large block of uranitum in the U-plates (#02, #20, #41, #63, #83) and
20 x 120 cm? block for the U-plates (#41, #63). The simulations (histograms) are

compared to the measured concentrations taken from ref. 8 and presented as dots
normalized to the simulation in the infinite U-block.
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Fig.13 As in fig.12 but for the fission products;
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neutron sampling froction

0.20 , : ,
0.15 ¢ T ]
0.10 ]
L T Pb(2MeV]
: o “e... Pb{3.55MeV}
0.05 F . | ]
3 U (3.55MeV) A
' U+gases
U O 2 L P | N ] L | L
0.u 1.0 u.0 10.0
dobsr/ sScC
Fig. 16 a
RMS/<signal>
4.0 . — , : j
[ s U+CHY 1
3.0 B 4
° U*CQ-HIO ‘ U {3.55MeV]]
|.
2.0 =
1.6 i
0.0 I TR [ ] .
0.4 1.9 4.0 10.90

dobsr /dsc

Fig. 16 b

Fig.16 The neutron sampling fraction o, (a). and the oue neutron resolution,

oponal ) < signal >m, (b}, as a function of the ratic of thicknesses of absorber and

scintillator, dap,r/ds., per evaporation neutron for uraninm and lead calorimeters.
For lead the calculations are done for mean ueutron energies of 3.55 MeV and 2
MeV{see sect.2). A scintillator thick_ness of 0,26 cm is taken for all the calculations,
For 2 visual comparison the results of gas-uranium calorimeters are added and
placed at dg,, /ds;=(0.33cxn/0.66cm)=0.5 as squares for isobutane and as triangles

- for methane. 1t should be scaled as {der/Au)/(dreadout / Aveadour ), but it leads to an
unclear graph.



"I9}2UITIORD wmmu‘mm.ﬁwgﬂﬂo.ﬂv wnireiIn 1) apIstul sded JO 2215 27[]1 JO UOI}OUNI B SB AUGS

[["F) uorynfosa 3y puw (Ul paysep) § [rRUSIS UCIINIU Paydalap 214 Jo uolprely ayy, L1°Jig

wo dobB o jo oz s

0°1 80 9°'0 h*0 ¢ 0 0°0

00 e A L 0°0

I 81D0S } 8] 1

| i

®@y100s By e a .
0-1 F ] 1Y G0
02 0°1
0"¢ R N S RN AR Q1
sdob ou adob



sampling frackion
0.15 T T M ¥ T T T
o detector behind
0.10 + /. :
~—
o block hole
0.05 4
g.0 L ) i 1 i ) M 1 A L " 1 L M 1
c.0 20.0 ug.o 60.0 80.9 100.0
o distance from inhomogensity, X (cm]
Fig. 18 o
G/ :
sampling froction
3.0 T = T T 7
— a block hole _
2.0 R\ . .
o detector behind ]
1.0 | -
0.0 L " L 1 L L 1 | L A L 1 L L M 1 ' " N
0.0 20.0 40.0 60.0 80.0 100.0
a distance from inhomogeneity, X {cm)

Fig. 18

b

Fig.18 Studies of the effects of inhomogeneity in calorimeter geometry (a front wall, dead

material, limited transversal size of a calorimeter); this figure presents the neutvon

sampling fraction (a) and neutron resclution (b) calculated as a function of the

distance X of the evaporation meutron source from inhomogeneous point for the
uranium compensating calorimeter. The dashed line — if another detector is nearby,

here at a distance of 10 cm.
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