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Cross sections have been measured for 115In (n, p)8mGamIn and 197Au(n, y)198mAy
reactions with 14.7 MeV neutrons, the values have been found to be (2.1 4+ 0.2) mb
and (2.0 + 0.2) mb, respectively. These values are still higher than the Prompt gamma,
results with a factor of 2. Tt has been shown that the agreement between some earlier
activation and prompt gamma results is due to the faulty corrections. A new method

18 proposed to avoid the contribution of the scattered neutrons to the activation cross

The discrepancy between the cross sections obtained by the activation and prompt

a new method to avoid the contribution of scattered neutrons and the not reliable correc-
tions as well. )

The (14.7 %) MeV neutrons were produced with a 180 kV cascade generator using
an analysed ion beam. The details of the irradiation geometry and the target holder
are given in Fig. 1. The minimum distance from the walls was 1.2 m. To avoid the neu-
tron scattering on monitor foils and the errors from mﬂw.:osbogommzm?% inner monitor
reactions were used. The gamma-activity has been measured with a 40 cms3 Ge(Li)
spectrometer. The details of the cross section determination are given in Table 1. The
monitor cross sections, the gamma-transition intensities and the efficiency of the spectro-
meter were checked by evaluating all the gamma transitions of the produced activities
as well as by comparing the cross sections with the values obtained with 27Al(n, p)
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Fig. 1. Target-sample arrangement.

and 27Al(n, ) monitor reactions assuming the cross mmnemwum [10] to be (73 Mumw u““
and (114 + 10) mb, respectively. The cross sections cvgﬁ.pam by a«ﬁ eJ-.o—M : i ont
monitor reactions agree within 8 9/, therefore we used this value in calcula ing

i he 9.5 9, [9] for indium. ]
&E.MM MM”MWQ&% m@M«M&E»z% ewzw effect of 0.3 mm copper ewnmmedmo.wmzm e.rm mm%a«.oawp m.o.a_.
'vation cross sections were measured as a function of target-backing ﬁ:o._wbomm in t _o MM
terval of 0.3—3 mm. The results are shown in Fig. 2 and 3. The copper disks were vemb
between the tritium target and the sample because the spectrum of the scattered neutrons

nsiderably differs in forward and backward directions. ) ) o

.oo Hmrm In MB& Au sample-thickness dependences were Qoeo.ﬂc;o& in a mﬂu.w—nmu WMMWM
Fig. 4 presents the apparent activation cross sections as a m:soe_mﬁ of the mﬂﬂw e ; E”“o s
-down to 5 mgfem2. Ponnert et al. [7] applied om__oﬁ_mow@ non-linear correc ion o
to eliminate the effects of scattered neutrons. According to these calculations a s “,M
decrease appears at a sample thickness of less than 50 mg em—2. The present experime:
tal results do not confirm this prediction.
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Fig. 4. Dependence of the apparent acti-
vation cross section on indium sample
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The target holder in the Present experiment was an Al-tube with & wall thickness
of 0.3 mm, the sample to be irradiated was fixed by the cooling air stream and so the
increase in the apparent activation cross sections at a great target sample distance is
due to the room-scattered neutrons mainly. According to our measurements the contri-
bution of room-scattered neutrons to the activity was found to be constant at different
directions to the ion beam within a 2 cm distance from the target.

It was easy to prove experimentally that the effect of the sample diameter on the
apparent activation cross section cannot be attributed to the neutron scattering in the
sample. Irradiating samples with a diameter of 7.5 mm and 19 mm, the inner part of
the second was cut out with a diameter of 7.5 mm. For both samples with diameters
of 7.5 mm the determined apparent activation cross sections were the same within the
3 % statistical errors. It means that the diameter dependence is caused also by the room-
-scattered neutrons. If the beam spot (neutron source) is larger than the sample, the
apparent activation cross sections should not be too sensitive to the sample diameter.
Irradiating samples with diameters of 7.5 mm and 3 mm, the apparent activation cross
sections were the same, Increasing the distance between the beam spot and the small
sample the apparent cross section was also found to increase. In the case of & large (19 mm)
sample after correction for the room-seattered neutrons the same apparent cross section
was obtained as for a small sample, where the correction was negligible. Applying [7]
corrections for both the room-scattered neutrons and. the diameter dependence, one

makes the same correction twice.

In connection with some recent (n, y) activation cross section measurements the follow-
ing questions have arisen. Why have Valkonen and Kantele [6] not detected any
effects of room scattered neutrons in their narrow cave? The only detail in the Vuletin
ot al. [8] measurements was that the sample and monitor foils were wrapped in a 1 mm
cadmium foil. Valkonen and Kantele [5] have shown the disturbing effect of the cad-
mium shield. We have also found the apparent cross section of gold to be inereased
by 12 % when a 0.11 mm cadmium foil was used.

Table 1. gives the corrected cross sections determined for 115In and 1974y in the pre-
sent work. The cross section for In is higher by a factor of 3 than the result of Ponnert
et al. [7]. This discrepancy can arise in different ways of the above discussed corrections.

Assuming that the isomeric ratio opfo, for 15In(n, y) at 14.7 MeV is close to the value
measured at 1 MeV [11] and taking into account our value Om = 2.1 mb at 14.7 MeV,
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Details of the cross section determinations

98Au
: U5Tn(n, y)ii6mIn 187 Au(n, p)*
Eeaction Tiya = (B4 Ty = (2,696 - 0.002)d
m E, —=1293keV B, =4ll8keV
I, — 8469, I, = (9547 4 0.1) %

., . . ’3y115m T 1974 2n)196 Ay
Monitor reaction UsIn(n, n'3) u(n,

ot Tya = (4.50 4 0.02)k Ty = 6174
| B, = 336 Woﬁ E, — 426keV
; I, = (474 2)% I, =659 )

6 =63mb + 9.5% [9] g = 2109mb + 5.2 % [10]
, +3%

Sample thickness 21 mg/emg 19.2 mgfemsy
Zero-thickness 10 179 0.98 + 29

correction factor
Zero-copper-backing 0.77 £ 29 077 +49%

correction f.
Room-scattered 0.87 4 4 9 0.91 4- 2 9

neutron c. f.

p 0,

Statistical error +5.5 9% +4 %
Error from gamma- 139 +49%

spectrometry
Corrected cross (2.14 + 0.22) mb {2.0 £ 0.18) mb

section

i . Thi SS
the total capture cross section o = o -+ og can be estimated m.m .M_.m %mm.ﬂ.rm“ .M.M.Mem
section is 3 times higher than the prompt gamma result [12]. Similar Br
exist for gold [13] and rhodium [1, 6].

The activation capture cross sections strongly depend not only on the mmmwo._“ M—m QNM«
scattered neutrons but also on the corrections of several types .m.m%_-mm Mm%mg mﬂ».‘
The only common fact in some of the previous papers [5, 7, 8] is the go : mmﬁwom%.om
with the prompt gamma method independently of the ways of »&o. oon..uaosonm @.Mmm Mmonw

i thod for the activation cross
fore we would like to recommend a new me 0 ;
WMMMMMBNS@SOF The recoil energy of the residual nucleus _m.m.qowonsmﬁm_ to »rauwwﬁhﬁﬂ—
energy. The 14 MeV neutron capture for In gives a recoil energy of about oV,

H the -
while the 1 MeV scattered neutron only 10keV. Measuring the range [14, 15] of

i induein,
118Tn or any other residual nucleus one can determine the energy of the neutron in g

the reaction. ) . ) o
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