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A. Pichard1, J. Mrázek2, M. Assié3, M. Hass4, M. Honusek2, G. Lhersonneau1, F. de Oliveira Santos1, M.-G.

Saint-Laurent1, and E. Šimečková2
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Abstract. The production of intense beams of light radioactive nuclei can be achieved at the SPIRAL2

facility using intense stable beams accelerated by the driver accelerator and impinging on light targets.

The isotope 14O is identified to be of high interest for future experiments. The excitation function of the

production reaction 12C(3He, n)14O was measured between 7 and 35 MeV. Results are compared with

literature data. As an additional result, we report the first cross-section measurement for the 12C(3He,

α+n)10C reaction. Based on this new result, the potential in-target 14O yield at SPIRAL2 was estimated:

2.4×1011 pps, for 1 mA of 3He at 35 MeV. This is a factor 140 higher than the in-target yield at SPIRAL1.

PACS. 25.55.-e 3H, 3He and 4He-induced reactions – 27.20.+n 6 < A < 19

1 Introduction

A collaboration between GANIL (France), Soreq Nuclear

Research Center and Weizmann Institute (Israël) has been

formed in order to study the production options for intense

Send offprint requests to: F. de Oliveira de Santos, e-mail fran-

cois.oliveira@ganil.fr

light radioactive ion beams at the future SPIRAL2 [1] fa-

cility in the framework of the European FP7 Preparatory

Phase of SPIRAL2 [2,3]. The short-lived (71 s) 14O beam

was identified to be of high interest for future experiments

[4–7] and therefore options for its production have been

studied in details. The reaction 12C(3He, n)14O was chosen

for production because a carbon target is able to sustain
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a very intense beam of 3He. However, large discrepancies

are observed in the various excitation functions available

in the literature [8–11]. Moreover, above 10 MeV a strong

difference appears between the integrated yield deduced

from Ref. [11] and a thick target saturation activity mea-

surement [12]. A single measurement using a thick target

in order to fully stop the primary beam of 3He could seem

sufficient in order to estimate the yield for SPIRAL2. How-

ever, the beam power withstood by a target depends on

primary beam intensity and energy. Good knowledge of

the excitation function helps to choose the best primary

beam energy, considering also beam power. Consequently,

we decided to perform a new measurement of this cross

section by an activation method. The production rate is

deduced from the residual activity of thin carbon foils ir-

radiated by the 3He primary beam. Special attention has

been devoted to the measurement normalisation. Apart

from a standard current measurement, we counted the ac-

tivity of aluminium and cobalt foils irradiated simultane-

ously by the primary beam. As a matter of fact, excitation

functions for 27Al(3He, 2p)28Al [13] and 59Co(3He, x) [14]

- [20] reactions are reported in literature. A complemen-

tary results of this experiment is the first measurement of

the excitation function of the 12C(3He, α+n)10C reaction.

2 Experimental setup

The experiment took place at NPI (Nuclear Physics In-

stitute), Řež, Czech Republic. The isochronous cyclotron

U-120M can deliver 3He2+ beams at energies up to 38

MeV. Measurements have been performed with two differ-

3He2+
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Al degraders foils
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Fig. 1. Schematic view of the irradiation station.

ent beam energies: 38 and 24.5 MeV. Intermediate irradia-

tion energies were obtained by means of energy degraders

foils made of aluminium placed on a rack in front of the

target. In figure 1, a scheme of the irradiation station is

presented. The targets are composed of three stacked disks

of 1 cm radius: a 3-µm thick Mylar disk, the thin carbon

target (8.25mg/cm2) and a 10-µm thick aluminium disk.

The isotopic purity of the foils was 99.9 %.The carbon tar-

get wrapping prevents 14O to escape in the volatile form

C14O. Moreover, the aluminium disk stops the reaction

products having enough energy to leave the carbon tar-

get. A metallic plate located at the back of the target

stopped the primary beam.

The stacks were irradiated during 200 s, i.e. three times

the 14O lifetime (71 s), to reach near activity saturation.

Then, the target was transported from the irradiation sta-

tion to the low-background acquisition room via a pneu-

matic transport system. The detection set-up is shown in

figure 2. The target was placed along the axis of a HPGe

detector (53 % relative efficiency at 1.33 MeV). It was

shielded with 2 cm of lead and 2 mm of iron in order to
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reduce the flux of the very intense 511 keV gamma line

(only 3% were still transmitted). The annihilation 511 keV

γ-ray originates from the decays of 14O, 11C and 13N re-

action products. The cross-sections peak at 350 mb for

the production of 11C (T1/2 = 20.38 m) and at 150 mb

for the production of 13N (T1/2 = 9.96 m). Consequently,

the 14O cross-section was not determined using 511 keV-

ray but using the 2312.6 keV, 718.4 keV and 1778.85 keV

lines from 14O, 10C and 28Al decays respectively. Three

distances between the target and the detector were used

in order to keep the counting rate at an acceptable level

and the pile-up insignificant: 26.5 and 39.5 cm for thin tar-

gets and primary beam energy of 38 MeV and 24.5 MeV

respectively, 106.9 cm for a thick target at 38 MeV. The

counting rate was typically from 5.4 103 pps at the be-

ginning down to less than 2.0 103 pps at the end of the

radioactive cycle measurement, leading to an acceptation

rate of 85 % at beginning to 95 % at the end. Corre-

sponding rates for the 511 keV line were 250 and 100 pps.

The detector was calibrated in energy and efficiency in

the same configurations with 152Eu and 90Nb radioactive

sources. A 90Nb (T1/2 =14.6 h) source was prepared by

irradiating a 0.1 mm thick natZr foil by 15.3 MeV pro-

tons. The activity of 90Nb was determined via its 1129

keV gamma line measured with another HPGe detector.

That spectrometer was calibrated using point-like stan-

dards (152Eu, 241Am, 60Co, 137Cs and 133Ba) supplied by

the Czech Institute of Metrology. Combined uncertain-

ties in the activity of the standards were between 0.3 %

(241Am) and 1.0 % (60Co). Overall uncertainty of the 90Nb

γ detector
Pb plates

1 cm 

Target: 3 
stacked foils

Fe plates
2 mm 

Variable 
distance

Fig. 2. Scheme of the acquisition setup placed in the low back-

ground room.

activity was 3.5 %. The two main lines of 90Nb are 1129

keV and 2319 keV with branching ratio and uncertainty

of 92.7(0.5) % and 82 (3) % respectively [21]. This gave

an efficiency point very close to the 2314 keV of interest.

Each target counting lasted 300 s. Figure 3 shows a γ-ray

spectrum from 35.3 MeV 3He irradiation. The Co foils

were counted until several weeks after irradiation due to

the long life-time of some of the elements produced. Their

counting rate being consequently lower, the detector was

in a lead castle in order to limit the natural background.

The distance between the target and the detector was 5.5

cm. There was no shielding between them. The Germa-

nium counting rate was typically 50 pps.

3 Data Evaluation

Basic nuclear data and threshold of the contributing re-

actions are collected in table 1. The 1238 keV 56Co γ-line

was not used because it was strongly contaminated by the

room background. The number of incident particles was
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Fig. 3. γ-ray spectrum from 35.3 MeV 3He irradiation on C/Al

target.

obtained by real time measurement of the current col-

lected on a metallic plate placed at the back of the target

and on the degrader rack. Simultaneous irradiation of alu-

minium and cobalt foils by the beam allowed a check of

this measurement:

− The cross section for 27Al(3He, 2p)28Al is known to

good accuracy [13]. The 28Al (2.2 m) yield measured in

the 10-µm aluminium foils placed at the back of the car-

bon target allowed us to calculate the 3He integral inten-

sity received by the target at each irradiation.

− The excitation functions of reactions induced by 3He

on cobalt being known too [14–20], a stack of 3 µm-thick

cobalt foils placed on the degrader rack also allowed for

checking the normalisation.

The cross-section uncertainties have been estimated by

summing quadratically the uncertainties of the different

contributing processes:

− The dead time of counting is monitored by a pulse gen-

erator. Its accuracy is always better than 1 %.

− Accuracies on branchings per decay of the monitored

γ-rays, available from literature, are given in table 1.

− The accuracy on the efficiency of the γ detector, in-

cluding transmission through the lead plates, is the main

contribution to the total error. It is estimated to be about

6 % for the 2314 keV line of 14O and the 1779 keV line of

28Al. For the long counting of cobalt foils it is 10 % and

about 25 % for the 718 keV line of 10C.

− The number of target atoms in each disk is obtained by

weighting. The accuracy is about 3 % for the aluminium

and carbon disks and about 10 % for the thinner cobalt

foils.

− The accuracy of the primary beam intensity is esti-

mated to be 5 % from the current measurement device.

It is confirmed by the evaluation of activity generated by

the beam in Aluminium foils, see section 4.4.1.

4 Results

Table 2 shows the measured cross-sections obtained for the

12C(3He, n)14O and 12C(3He, α+n)10C reactions and for

the 27Al(3He, 2p)28Al monitor reaction. Each target was

irradiated and counted twice (three times at 35.3 MeV)

to check for consistency. The values listed as σ give the

measured cross-section for each irradiation, which are sub-

sequently combined to obtain the resultant mean value

σr. The energy degradation ∆E inside the target and the

mean primary beam energy < E > were calculated with

the code LISE++ [22] using the Ziegler [23] low-energy

model for both C and Al foils. A measurement with a car-
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Table 1. Investigated nuclear reactions induced in C, Al and Co by 3He particles irradiation

Foil Isotope Half-life Eγ (keV) [21] Iγ (%) [21] Reactions Threshold (MeV)

12C 14O 70.61 s 2312.6 99.388(11) 12C(3He, n)14O 1.4

10C 19.26 s 718.4 100. 12C(3He, α+n)10C 14.1

12C(3He, d+t)10C 36.1

12C(3He, n+p+t)10C 38.9

12C(3He, 3He+2n)10C 39.8

27Al 28Al 2.24 m 1778.85 100 27Al(3He, 2p)28Al 0.

59Co 60Cu 23.7 m 826.4 21.7(11) 59Co(3He, 2n)60Cu 5.3

1791.6 45.4(23)

61Cu 3.33 h 283.0 12.2(22) 59Co(3He, n)61Cu 0.0

656.0 10.8(20)

56Co 77.23 d 846.8 99.94(3) 59Co(3He, 2n+α)56Co 10.3

1037.8 14.17(13) 59Co(3He, 2t)56Co 22.2

59Co(3He, n+d+t)56Co 28.8

59Co(3He, 2n+p+t)56Co 31.1

59Co(3He, 3n+3He)56Co 31.9

57Co 271.7 d 122.1 85.60(17) 59Co(3He, α+n)57Co 0.

136.5 10.68(8) 59Co(3He, d+t)57Co 16.8

59Co(3He, n+p+t)57Co 19.2

59Co(3He, 3He+2n)57Co 20.0

59Co(3He, n+2d)57Co 23.4

59Co(3He, 2n+p+d)57Co 25.8

59Co(3He, 3n+2p)57Co 28.1

58m+gCo 70.86 d 810.8 99.45 59Co(3He, α)58Co 0.

59Co(3He, p+t)58Co 10.2

59Co(3He, 3He+n)58Co 11.0

59Co(3He, 2d)58Co 14.4

59Co(3He, n+p+d)58Co 16.7

59Co(3He, 2n+2p)58Co 19.1
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Table 2. Measured cross-sections for the 12C(3He, n)14O, 12C(3He, α+n)10C and 27Al(3He, 2p)28Al reactions

12C 27Al 12C(3He, n)14O 12C(3He, α+n)10C 27Al(3He, 2p)28Al

<E> / ∆E (MeV) <E> / ∆E (MeV) σ (mb) σr (mb) σ (mb) σr (mb) σ (mb) σr (mb)

7.2 / 4.1 4.2 / 1.7 19(2) 18(2) - - 24(2) 23(2)

17(2) - 23(2)

14.4 / 2.4 12.8 / 0.8 7.2(7) 7.3(7) - - 184(15) 186(15)

7.4(7) - 187(15)

18.0 / 2.0 16.7 / 0.7 5.6(6) 5.5(6) - 1(1) 274(22) 265(22)

5.4(6) 1(1) 255(42)

20.0 / 1.9 18.8 / 0.6 3.9(4) 3.8(4) 2(1) 1.9(7) 217(18) 221(18)

3.8(4) 1.8(7) 224(18)

20.6 / 1.8 19.4 / 0.6 3.8(4) 3.8(3) 2.2(7) 2.4(7) 222(18) 227(18)

3.8(4) 3(1) 232(19)

26.3 / 1.5 25.3 / 0.5 3.0(3) 3.0(3) 11(3) 11(3) 161(14) 160(13)

3.1(3) 11(3) 158(13)

28.3 / 1.4 27.4 / 0.5 2.5(3) 2.5(3) 11(3) 12(3) 131(11) 131(11)

2.5(3) 12(3) 132(11)

29.7 / 1.3 28.8 / 0.4 1.8(2) 1.8(2) 10(3) 10(3) 121(10) 120(10)

1.8(2) 9(3) 120(10)

34.9 / 1.2 34.1 / 0.4 1.6(2) 1.7(2) 13(4) 13(3) 97(8) 98(8)

1.7(2) 13(4) 100(8)

35.3 / 1.2 34.6 / 0.4 1.3(2) 1.3(2) 13(4) 12(3) 96(8) 96(8)

1.3(2) 13(4) 95(8)

1.4(2) 11(3) 98(8)

18 / 18 - 2.9(3) 2.9(3) - - - -

2.9(3) -
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bon target thick enough to fully stop the primary beam

was done at 36 MeV. This measurement directly gives the

thick target yield. The cross-section integrated over the

whole energy range (and folded with stopping power) was

also deduced and is presented on the last line of table 2

for comparison.

4.1 The 12C(3He,n)14O cross-section

Figure 4 shows a comparison of our measurement with

literature. Three authors report measurements at low en-

ergy (2 to 12 MeV). The shape and normalization of the

excitation functions presented by Cirilov et al. [8] and by

Hahn and Ricci [9] seem to be consistent. For [8], we used

data from NNDC [21]. They show a 15 mb maximum at 5

MeV. We note that these values were modified compared

to those of the original paper. The excitation function pre-

sented by Osgood et al. [10] has quite a similar structure

but, while the absolute value is comparable for energies

lower than 4 MeV, it then rises to reach a 35 mb maxi-

mum at 7 MeV. The only measurement at higher energies

was done by Singh [11] who, however has normalized his

values to those of Osgood et al. His excitation function

decreases smoothly from 27 mb at 6 MeV to 12 mb at

30 MeV. Our only measurement at low energy (7 MeV)

places sigma between the values given by Osgood et al.,

on the one hand, and those given by Cirilov et al. and by

Hahn and Ricci, on the other hand. At higher energies,

our values are a factor 4 lower than those of Singh.

Figure 5 compares experimental and various TALYS[24]

calculations. The dotted line shows the cross section from

TENDL-09 [25,26], a nuclear data library which provides

the output of the TALYS code calculated with TALYS

default parameters. The peak observed at about 6 MeV

corresponds to the compound nucleus contribution. In this

work, we have forced the code to take into account only

the contribution of the ground state since all the excited

states of 14O would decay by 14O∗ →13N + p (instead by

γ-rays). This calculation (thick line) eliminates the bump

at 16 MeV, whose contribution is consequently attributed

to 13N + p channel. Increasing the number of discrete

levels considered in Hauser-Feshbach decay and gamma-

ray cascade increases the ground state population (long

dashed line). In this configuration, our data at low energy

are in rather good agreement with the simulations. Yet,

the long tail observed at energies higher than 15 MeV is

not well reproduced by the calculations. It could be due

to an underestimation of the preequilibrium contribution

using the default parameters of TALYS.

4.2 Thick target yield of 14O

The thick-target yields are obtained by folding the energy

loss of the primary beam in the target with the excita-

tion functions of the 12C(3He, n)14O reaction. Figure 6

shows a comparison of these yields with the target satura-

tion activities measured by Nozaki and Iwamoto [12] (full

dots).

The dashed line is calculated from the excitation func-

tion given by Singh [11]. As already mentioned in the in-

troduction, it shows a strong difference with the in-target

saturation activities measured by Nozaki and Iwamoto
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Fig. 4. Excitation functions for the 12C(3He,n)14O reaction. �: our data. ◦: Hahn and Ricci. +: Osgood et al.. 4: Singh.

•: Cirilov et al. modified by NNDC [21]

[12]. Solid lines are calculated with our data from 14.4

to 35.3 MeV and the limits resulting from the works of

others at lower energy. The highest solid line is calculated

with data from Osgood et al. for energies between 1.6 and

11.5 MeV. The lowest solid line is calculated with data

from Cirilov et al. (1.55 to 5.76 MeV) and from Hahn

and Ricci (6 to 12.2 MeV). The value calculated by inte-

grating Singh’s data up to 30 MeV, 5.7×1011 pps, could

indicate he used a too high value for normalization. The

target saturation activities (full dots) measured by Nozaki

and Iwamoto are not consistent with the low-energy cross

section measurements made by the other authors (lower

and upper solid lines below 11 MeV). Our estimate of the

in-target yield at SPIRAL2, read from the solid curves,

ranges from 1.8 to 2.4×1011 pps for 1 mA of 3He at 35

MeV. Another conclusion is that, using 20 MeV instead

of 35 MeV (40% of target heating less) would result in a

decrease by only a factor 2 in the yield.
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Fig. 5. Excitation functions for the 12C(3He,n)14O reaction.

�: our data. Dotted line: TENDL-09 data base calculated with

TALYS using default parameters. Solid line: population of the

14O ground state only, calculated with TALYS and default

parameters. Long dashed line: the same but calculated with

larger number of discrete states considered in all nuclei.

4.3 Cross-section for the production of 10C

A by-product of this experiment is the measurement of

the 10C production cross-section. To our knowledge, this

is the first report of experimental data for this reaction.

In the energy range used, the reaction mainly contributing

to the production is 12C(3He, α+ n)10C (see the thresh-

old value in table 1). In figure 7, they are compared with

values given by TENDL-09. The measured cross section is

zero for the lowest energies and starts to increase at about

18 MeV. This is due to the fact that the threshold of the

12C(3He,a+n)10C reaction is equal to 14 MeV. The cross

section reaches about 12 mb at the highest energy; this

corresponds to the maximum of the compound nucleus

Fig. 6. Comparison of the thick target production yields for

the 12C(3He,n)14O reaction as a function of the primary beam

energy. Dashed line: Singh. Solid lines: lower and upper esti-

mates using our and combined data (see text for details). Full

dots are Nozaki and Iwamoto target saturation activity mea-

surements.

contribution. The others channels start to be opened only

above 36 MeV for the (3He, d+t) channel and 39 MeV for

channels (3He, n+p+t) and (3He, 2n+3He). As for 14O,

we have forced the code TALYS to take into account only

the contribution of the ground state and of the first dis-

crete excited state since all the other excited states are

known to be unbound for proton emission. The shape is

well reproduced but not the normalisation. Increasing the

number of discrete levels considered in Hauser-Feshbach

decay and gamma-ray cascade also increases the ground

state population (long dashed line), reducing the normal-

isation disagreement.
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4.4 Monitor reactions

Special care was taken for the normalisation. For this goal,

aluminium and cobalt foils were irradiated simultaneously

with the targets to monitor the primary beam intensity.

4.4.1 Aluminium foils

The aluminium foil was the last disk of the target stack. A

part of 28Al produced via 27Al(3He, 2p)28Al had enough

kinetic energy to escape from the 10 µm-Al disk. This

fraction was calculated with the ISOL Catcher utility [27]

of the code LISE++. This fraction depends on the pri-

mary beam energy. At 34.6 MeV, it represents 23.5 % of

Fig. 7. Excitation functions for the 12C(3He, α+n)10C reac-

tion. �: our data. Dotted line: TENDL-09 data base calculated

with TALYS using default parameters. Solid line: ground state

and first excited state calculated with TALYS and default pa-

rameters. Long dashed line: ground state with increasing the

number of discrete levels considered with Hauser-Feshbach de-

cay.

Fig. 8. Excitation function for the 27Al(3He, 2p)28Al beam

monitor reaction; �: our data. �: Frantsvog et al., N: our data

averaged on the same energy spread for comparison with the

ones of Frantsvog et al.. Dashed line: TENDL-09 data base.

Solid line: a eye guide of our data.

the total production. In figure 8, our data (full squares)

are compared to the measurement made by Frantsvog et

al. (empty squares) and with the simulation data base

TENDL-09 (dashed line). Frantsvog et al. used thicker

targets so that their energy spread is larger than ours.

Since we cannot compare directly their values to ours, we

have interpolated our cross-section versus energy and sub-

sequently integrated on the corresponding energy range.

The resultant values are represented by full triangles on

the graph. It appears that the agreement between our

measurements and Frantsvog et al. data is good, comfort-

ing us in the validity of the normalization factor obtained

by measuring the beam integrated charge.
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Table 3. Measured cross-sections σ (mb) for 3He-induced reactions on 59Co. Different values correspond to different Co foils

<E> (MeV) ∆E (MeV) Our work Mean Literature (see text)

60Cu 21.3 0.4 77(11) 77(11) 61.8(7.2) [14], 63.[15], 73.2(8.0)[16]

61Cu 21.3 0.4 6.7(2.0), 7.6(2) 7.1(2) 4.4(1.1)[14], 5[15], 6.4(0.8)[16],

4.3(0.5)[17], 5.6(0.5)[20]

56Co 21.3 0.4 9.4(2.0), 9.6(2.0) 9.5(2.0) 3.6(0.5)[14], 3.8[15], 6.9(0.5)[17],

6.2(0.5)[19], 2.4(0.3)[20]

35.8 0.3 73(10), 64(9), 69(10) 69(6) 45.[15], 52.0(3.4) [17],

61(4)[19], 47.5(4.0) [20]

57Co 21.3 0.4 116(14), 117(14) 116.5(10.0) 84.(10)[14], 67[15], 85(6) [17],

100(7) [19], 78(4) [20]

35.8 0.3 50(8), 40(8), 44(8) 45(5) 20.4 [15], 30.4(2.1) [17],

37.8(2.9)[19], 31.6(1.9 )[20]

58Co 21.3 0.4 24(4), 24(4) 24(3) 16(2)[14], 16.4[15], 17.8(1.3)[17],

20(2)[19], 26.6(2.5)[20]

35.8 0.3 289(39), 271(36), 284(39) 281(22) 192[15], 179.(13) [17], 268(20) [19],

128(8 )[20]

4.4.2 Cobalt foils

Cobalt foils provided another set of cross-sections of the

following reactions: 59Co(3He, 2n)60Cu, 59Co(3He, n)61Cu,

59Co(3He, x)56,57,58Co, with x representing the various

open channels (see table 1). The measured cross sections

are shown in table 3. The proportion of reaction fragments

leaving the Co foil is taken into account using the products

recoil range measured by Nagame et al. [15] and Jastrzeb-

ski et al. [20]. It was determined that this proportion never

exceeds 10 % at 21.3 MeV and 16 % at 38 MeV of the to-

tal production, in good agreement with factors calculated

using the LISE++ code. Our measured cross sections were

compared with those of Fenyvesi et al. [14], Nagame et al.

[15], Szelecsényi et al. [16], Michel and Galas [17], Homma

and Murakami [18], Kondratyev et al. [19] and Jastrzebski

et al. [20]. The measured cross sections from the literature

were interpolated and values corresponding to our ener-

gies are shown in table 3, with the exception of data from

Homma and Murakami [18] which are already known to

be wrong [14], [16]. Indeed all these published results are

not in agreement, as demonstrated by the values given in

the right column of table 3 which exhibit large discrep-

ancies. Thus, the ratio between all these published values

(except [18]) and our measured values fluctuates between
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0.25 and 1.1. On the average, the published values are 30

% smaller than our values. We note that our results are

scaled according to the primary beam intensity, these are

absolute values. A part of the discrepancy could be as-

cribed to the thickness of the Co foils or to the estimate

of products recoiling from the extremely thin Co targets.

Moreover, beam intensity (100 nA) and irradiation time

(200 s), optimized for 14O and 28Al, were not optimum

for the decay measurements of the long lived 60,61Cu and

56−58Co isotopes. It resulted in very low counting rates

going from 0.001 pps up to 2.4 pps. In spite of the above

mentioned limitations, if we scale our 12C(3He, n)14O data

according to our Co cross-sections, in no case we confirm

the cross section of Singh (triangles in figure 4).

5 Outlook

The present measurement of the 12C(3He, n)14O cross-

section confirm a strong reduction of the cross section at

energies higher than 6 MeV. For comparison, the TALYS

code was used to predict the cross sections. Despite the

fact it is not made for these light nuclei, predictions are

in rather good agreement with the measurements. The

shapes of the excitation functions are well reproduced. It

seems that the preequilibrium contribution is often under-

estimated, but no correction was made to correct this fact.

An 14O beam is currently available at GANIL within

the SPIRAL1 facility. It is produced via the fragmenta-

tion of an 16O 95 MeV/A primary beam impinging onto a

graphite target. An intensity of 3.2×105 particles per sec-

ond after extraction and ionisation is available for experi-

ments in an energy range from 3.2 up to 12.5 MeV/A [28].

With the new facility SPIRAL2, the intense 3He (1 mA

/ 43.5 MeV) beam delivered by the LINAC driver offers

opportunities to raise the available 14O beam intensity.

Based on our new result, we can estimate the potential

in-target 14O yield: 2.4×1011 pps, for 1 mA of 3He at 35

MeV. This is 140 times higher than the in-target yield at

SPIRAL1. Preliminary simulations of the thermal condi-

tions did show that the maximal intensity the production

target can withstand is indeed close to 1 mA. A produc-

tion system is currently being designed at GANIL and

simultaneously more precise thermal simulations will be

carried out with the designed target.
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