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Fc.2,1 Apparatus used by Chadwick in experiments leading to the
discovery of the neutron S is the source of neutrons in which Po is a
disk coated with polenium, and Be is a block of berylliura. A vacuum
pump was connected at P. C is a pulse ionization chamber. con-
nected to an amplifier and oscillograph at A. R is a sheet of paruffin
in which the neutrons produced recoil protons. '
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RANGE OF RECOIL PROTONS

FIG.2 29Curue showing the relative numbeqs of protons of vartous
ranges efected from puraffin placed in front of the lonization chamber

shoum in Fig. 11. Ranges are measured In equlvulent centinigters
of air.
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ric. 2 .1 1Proportional counter tube with field tubes to define the sensi-
Hue volume. F—field tube. V—sensitive volume. W—center wire.
C—guard tube. I—insulation.
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FIG. 2 12. Small fission chamber for detecting slow neutrons. I—
insulator. C—plate on which fissioning material (s deposited, S—
seal.
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Reaction
Al""(n,p)Mg?
Al*(n,a)Na*
Pll(n'p)si]l
Fe*(n,p)Mn%

Cu*(n,2n)Cu®
Cu®(n,2n)Cub+

Cu*(n,p)Niss

AgIOT(n’h)Agl

Ag'”(n,zn)Ag'“

14 MeV

Half-life
9.6 min
150 hr -
170 min
2.6 hr
9.9 min
12.8-hr
2.6 hr
24.5 min
2.3 min

ACTIVATION CROSS SECTIONS OF A FEW NUCLIDES
FOR 14-Mev. NEUTRONS

o (isotopic)
0.079 barn
0.135

AINANYINNYD D ﬁf‘llJ’] NBUN YU TBUTILINIY

THRESHOLD DETECTORS FOR NEUTRONS

Target Threshold Half-life Convenient
nucleus Mev of activity material
(n,2n)
Chn 20.2 20.5 min Graphite
N 10.6 10.1 min | Urea
(011 1 16.5 “ 21 min | “Cellophane
F 10.4 112 min LiF
P 123 2.6 min " (NHJ)H,PO,
Crso 13.4 42 min Cl'gO]
Niss 11.7 36 hr Ni metal
As’® 10.3 16 day As,O5 .
Ag'® 9.6 24.5 min Ag metal
Shin 9.3 16 min Sb:o;
Js7 9.5 13 day NH.I
Pris 9.4 3.5 min PrsOy,
) (n,p)
Mg 2.1 14.8 hr Mg metal
AlY 2.1 10.2 min Al metal
P" 1.1 170 min (NHQ)H!PO‘
Sn 1.0 14.3 day S powder
Tide 1.1 57 min Ti metal
Crss 28 3.9 min Cr;0,
Fese- 2.1 2.6 hr Fe metal

4 9 4HY < PR
f1TIM 2.5 ﬁqqnlﬁtuutﬂiﬁluaﬂﬂtnﬁtﬂﬂ

s
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9
ric. Be13 Collimator for use with an external radiator to record re-
coiling protons in a nuclear emulsion. F—photographic plate. C—
evacuated chamber. p—proton beam. R—radiator. P—paraffin. Fe—
iron block. n—neutron beam. S—source of neutrons.
-
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NN

N

D

/
Fic. 214 Multiple-wire proportional counter for fast-neutron detec-

tion. The cross section shows the arrangement of grids. C—cylindrical -

metal chember. W—uwire grids. L—Lucite insulators. T—terminal for
collecting electrodes. H—terminal for high-voliage electrodes.
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