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𝑬𝒅 𝑬𝒏 𝑾/𝑬𝒅
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ø 20 x 60 cm lead target, relativistic proton and deuteron beams
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87Kr, 88Kr, 91Sr, 92Sr, 93Y, 95Zr, 97Zr, 99Mo, 103Ru, 105Ru, 129Sb, 

131I, 133I, 135I, 140Ba, 143Ce, 147Nd, and 149Nd
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69mZn



95.17%

4.83%

 238U
 235U

Enriched uranium

0.72%

99.28%

Natural uranium
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𝑬𝒕𝒉𝒆𝒇𝒇
𝑅𝑒𝑥𝑝 =  

𝐸𝑡ℎ

∞

𝜎 𝐸 ∙ 𝜙 𝐸 ∙ 𝑑𝐸

𝑅9 = 𝜙 9  

𝐸𝑡ℎ 𝑛,9𝑛

𝐸𝑚𝑎𝑥

𝜎9 𝐸 ∙ 𝑑𝐸

⟹ 𝜙 9 =
𝑅9

 𝐸𝑡ℎ 𝑛,9𝑛
𝐸𝑚𝑎𝑥 𝜎9 𝐸 ∙ 𝑑𝐸

𝑅8 = 𝜙 8  𝐸𝑡ℎ 𝑛,8𝑛
𝐸𝑡ℎ 𝑛,9𝑛 𝜎8 𝐸 ∙ 𝑑𝐸 +

+ 𝜙 9  𝐸𝑡ℎ 𝑛,9𝑛
𝐸𝑚𝑎𝑥 𝜎8 𝐸 ∙ 𝑑𝐸

⟹ 𝜙 8 = …
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