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The high energy (above 17 MeV) 20Ne(y,n)19Ne reaction is a concern to several scientific
both basic and applied problems. From the point of view of interesting application there are the
needs for this reaction cross section data for the energies of incident photons higher than reaction
threshold 16.9 MeV because its competition to the reaction 20Ne(n,2n)19Ne which is the one of
several threshold neutron reactions widely used for the problems of DT plasma diagnostics solving.
At the same time the pair of nuclei 20Ne (Z = N = 10) and 22Ne (Z = 10, N = 12) is very interesting
from the point of view of basic research of Giant Dipole Resonance excitation and decay
mechanisms investigation.

Unfortunately the experimental photonuclear reaction cross section data available for both
nuclei under discussion are very poor (Table 1).

Table 1.
Published Ne photoneutron and photoproton reaction cross section data

Isotope

nat.N e

'"Ne

22Ne

Reaction

(y,n) + (y,np)

(Y,2n)
( y , n o + n 1 + n 2 )

(y,n) + (y,np)

(y-p) + (y-np)

(Y,2n)
(Y,P) + (y,np)

Energy
region

(MeV)
16-26

16-26
17-31

16-28

16-28
16-26
18-30

Upper
limit of

integration
(MeV)
20.6
26.7

31.0

20.6
26.7
28.5

32.5

32.5

HHTerp.
ceneHHe

(MeV*mb)
15.8

42 ± 3

55-77

20 ± 2
49 ± 5
58 ± 6
61 ±11

45 ± 8
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Allen

Hoffman
Veyssiere
Hoffman

Reference
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III
14/
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*
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*

*) up to the threshold energy (Ethr- = 28.5 MeV) of reaction 20Ne(y,2n) the cross sections of
reactions nat Ne(y,2n) H 22Ne(y,2n) are identical (21Ne abundance is 0.27 %);

**) differentiall reaction cross section obtained from the 90-degree photoneutron energy spectra
multiplied to An;
***) differentiall reaction cross section obtained from the 90-degree photoproton energy spectra
multiplied to 4TT;

The evaluation of the 22Ne[(y,n + (y,np)] reaction cross section has been done /5 - 8/ on the
base of natNe[(y,n + (y,np)] III and T^e[(y,n + (y,np)] I'M reaction cross sections using the data on
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the isotopes 20Ne and 22Ne abundances (90.51 and 9.22 % correspondingly), the contribution of
21Ne isotope with abundance 0.27 % has been neglected

The following formulae has been applied:

a v = 90.51aA"n-+9.22ax ,

where a x = a{22Ne (y,np)}is the evaluated cross section,

CTA-n. = CTA. N(Ey) is the Allen's /3/ cross section <JA, normalized to the Veyssiere's /I/ cross

section a v = {natNe[(y,n) + (y,np)]},
N (Ey) = 0.048387 • Ey- 0.3016 is the empirical function obtained using the integrated cross

section data for 5 different energy ranges.

The (y,n) and (y,np) reaction cross sections for 20Ne and 22Ne have been evaluated for
energies till about 28.0 MeV using the gaussian line separation of the 20>22Ne[(y,n)+(y,np)] reaction
cross sections into corresponding parts below and above the (y,np) reaction threshold energy values
(Ethr. = 23.3 and 23.4 MeV correspondingly for 20Ne and 22Ne isotopes). The appropriate
subtraction procedures have been applied.

The 20>22Ne(y,n)19'21Ne reactions cross sections have been evaluated for photon energy range
E7 = 16.0 - 28.0 MeV, the 2ONe(y,np)18F reaction cross section - for photon energy range E,, = 23.3
- 28.0 MeV. There was no obtained enough information for evaluation of 2Ne(y,np)20F reaction
cross section.

The data for 20'22Ne(y,Xp) reaction cross sections 141 have been used for separation of the
(y,p) and (y,pn) reactions contributions. The 20>22Ne(y,p)19>21F reaction cross sections have been
evaluated for incident photon energies from 15.3 to 28.0 MeV.

The evaluated 20'22Ne(y,n)19'21Ne, ^ N e ^ p ) 1 9 ' 2 ^ , and 2ONe(y,np)18F reaction cross sections
II, 8/ have been included into the preliminary version of the CDFE EPNDL3 library.

References

1. A. Veyssiere , H.Beil, R.Bergere , P.Carlos , A.Lepretre ,A.De Miniac. Nucl.Phys., A227
(1974)513.

2. J.G. Woodworth , J. W.Jury , K.H.Lokan , N.K. Sherman . Can. J. Phys., 53 ( 1975) 795.
3. P.DAllen, E.G.Muirhead, D. V. Webb. Nucl.Phys., A357 (1981) 171.
4. W.Hoffman , R.Koziek , G.Kraft, RMundenke . Z.Phyzik., 225 ( 1969) 303.
5. LN.Boboshin, A.V.Varlamov, V.V.Varlamov, M.E.Stepanov. The MSU INP CDFE

Photonuclear Data Compilation and Evaluation Activities. Ed. by P.Oblozinsky. Summary Report
of the 2-nd Research Co-ordination Meeting on Compilation and Evaluation of Photonuclear Data
for Applications (23 - 26 June 1998, Los Alamos, USA). INDC(NDS)-384, IAEA NDS, Vienna,
Austria, 1998, p. 39.

6. V.V.Varlamov, M.E.Stepanov, N.G.Efimkin. Ne Isotopes Photonuclear Reaction Cross
Sections Evaluation. International Conference on Nuclear Data for Science and Technology, (May
19-24 1997), Trieste, Italy, Abstract Book, Italian National Agency for New Technology, Energy
and Environment, 1997, p. 128.

7. V. V. Varlamov, M.E.Stepanov. The giant dipole resonance decay main channels analysis
and photoneutron and photoproton reaction cross sections evaluation for 20l22Ne. MSU INP Preprint
- 99-40/598, Moscow, 1999.

8. V.V.Varlamov, M.E.Stepanov. The Features of 20|22Ne Giant Dipole Resonance Decay
Through Neutron and Proton Channels Investigation. Izvestiya RAN, Seriya Fizicheskaya, 63, N2
1999 (in press).


