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Ochs M. et al. E1-99-1
Transmutation of 129I and 237Np Using Spallation Neutrons Produced
by 1.5, 3.7 and 7.4 GeV Protons

Small samples of approximately 1 g of 129I and 237Np, two long-lived ra-
dioactive waste nuclides, were exposed to spallation neutron fluences from rela-
tively small metal targets of lead or uranium, surrounded with a paraffin modera-
tor 6 cm thick irradiated with 1.5, 3.7 and 7.4 GeV protons. The ( , )n γ transmuta-
tion rates have been determined for the two radioactive waste nuclides.
Conventional radiochemical La and U sensors and a variety of solid-state nuclear
track detectors were irradiated simultaneously with secondary neutrons. The ob-
served secondary neutron fluences appear to be systematically larger, as compared
to the calculations with the well-known cascade codes (LAHET from Los Alamos
and DCM-CEM from Dubna).

The investigation has been performed at the Laboratory of High Energies,
JINR.
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Îêñ Ì. è  äð. E1-99-1
Òðàíñìóòàöèÿ éîäà-129 è íåïòóíèÿ-237
ñ èñïîëüçîâàíèåì íåéòðîíîâ, ãåíåðèðóåìûõ â ìàññèâíûõ
ìèøåíÿõ ïðîòîíàìè ñ ýíåðãèÿìè 1,5, 3,7 è 7,4 ÃýÂ

Îáðàçöû äâóõ äîëãîæèâóùèõ ðàäèîàêòèâíûõ íóêëèäîâ � éîäà-129 è íå-
ïòóíèÿ-237 � ñ ìàññîé ïîðÿäêà 1 ã ïîìåùàëèñü â ïîëå ýëåêòðîÿäåðíûõ íåé-
òðîíîâ, êîòîðûå îáðàçóþòñÿ â íåáîëüøèõ ìåòàëëè÷åñêèõ ìèøåíÿõ èç ñâèíöà
è óðàíà, áîìáàðäèðóåìûõ ïðîòîíàìè è îêðóæåííûõ ñëîåì ïàðàôèíîâîãî çà-
ìåäëèòåëÿ òîëùèíîé 6 ñì. Îäíîâðåìåííî ñ ýòèì îáû÷íûå àêòèâàöèîííûå äå-
òåêòîðû èç õëîðèäà ëàíòàíà è îêèñè óðàíà è ðàçëè÷íûå òâåðäîòåëüíûå ÿäåð-
íûå òðåêîâûå äåòåêòîðû (SSNTD) ýêñïîíèðîâàëèñü â ïîòîêàõ âòîðè÷íûõ
íåéòðîíîâ â õîäå ýòèõ ýêñïåðèìåíòîâ, âûïîëíåííûõ íà ïó÷êàõ ñèíõðîôàçî-
òðîíà Ëàáîðàòîðèè âûñîêèõ ýíåðãèé ÎÈßÈ (Äóáíà) ïðè ýíåðãèÿõ ïðîòîíîâ
1,5, 3,7 è 7,4 ÃýÂ. Äëÿ äâóõ óêàçàííûõ ðàäèîàêòèâíûõ íóêëèäîâ îïðåäåëåíà
ñêîðîñòü èõ òðàíñìóòàöèè â ( , )n γ -ðåàêöèè. Çíà÷åíèÿ íàáëþäàåìûõ ïîòîêîâ
âòîðè÷íûõ íåéòðîíîâ îêàçûâàþòñÿ ñèñòåìàòè÷åñêè áîëüøèìè ïî ñðàâíåíèþ
ñ âû÷èñëåííûìè ïî èçâåñòíûì ìîäåëÿì LAHET (Ëîñ-Àëàìîñ) è DCM-CEM
(Äóáíà).

Ðàáîòà âûïîëíåíà â Ëàáîðàòîðèè âûñîêèõ ýíåðãèé ÎÈßÈ.
Ïðåïðèíò Îáúåäèíåííîãî èíñòèòóòà ÿäåðíûõ èññëåäîâàíèé. Äóáíà, 1999
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