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𝑍
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𝑠

𝛽𝑥 𝛽𝑦

𝜎𝐸 𝜂𝑥

𝑰 𝜷𝒙

𝑽𝒕𝒐𝒕 𝜷𝒚

𝝈𝒔 𝓔𝒙

𝝈𝒙 𝓔𝒚

𝝈𝒚 𝜅

𝝈𝑬 ⋅ 10−4 𝜼𝒙

𝛽𝑥 𝛽𝑦
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𝑠

𝐴𝑥 ; 𝑚𝑖𝑛 =
8.02 ⋅ 10−6

9.17
≈ 7.0 ± 0.4 mm mrad. 

𝛽𝑥 = 9.402 m
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𝐴𝑥 ; 𝑚𝑎𝑥 =
10.002 ⋅ 10−6

9.402
≈ 10.64 mm mrad. 

𝐴𝑥 ≈ 7.0 ± 0.4

𝐴𝑥 = 7.00

𝑑𝑠𝑐𝑟𝑥 > 8.00 𝐴𝑥 = 7.00

𝑑𝑠𝑐𝑟𝑥 > 8.00 𝑑𝑠𝑐𝑟𝑥 = 8.00

𝑑𝑠𝑐𝑟𝑥 > 8.00
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𝐹(𝜌)

𝑑𝑦 = 3.1 mm
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𝐴𝑦 ≈
3.12 ⋅ 10−6

3.86
≈ 2.5 ± 0.2 mm mrad. 

𝐴𝑦;𝑚𝑎𝑥 ≈ 4.0
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𝝉𝒆𝒍𝒂𝒔𝒕𝒊𝒄 𝒏𝒖𝒄𝒍𝒆𝒊

𝑰 𝝉𝒆𝒍𝒂𝒔𝒕𝒊𝒄 𝒆𝒍𝒆𝒄𝒕𝒓𝒐𝒏𝒔

𝑽𝒕𝒐𝒕 𝝉𝒊𝒏𝒆𝒍𝒂𝒔𝒕𝒊𝒄 𝒏𝒖𝒄𝒍𝒆𝒊

𝒇𝑹𝑭 𝝉𝒊𝒏𝒆𝒍𝒂𝒔𝒕𝒊𝒄 𝒆𝒍𝒆𝒄𝒕𝒓𝒐𝒏𝒔

𝜿 𝝉𝒈𝒂𝒔

𝝉𝒕𝒐𝒕𝒂𝒍 𝝉𝑻𝒐𝒖𝒔𝒄𝒉𝒆𝒌

𝑍

𝜎𝐸

70 mA ⋅ 94 h ≈ 7 Ah

500 mA ⋅ 20 h = 10 Ah

𝜎𝑠
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70 500⁄ ⋅ 5 ⋅

√0.024 √0.06⁄ ⋅ 59 1.4⁄ ≈ 18.7 18.7 ⋅ 1.4 ≈ 26.1

𝑍
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𝑃𝑠𝑐𝑟

𝑃𝑖𝑜𝑛 𝑃𝑣𝑔

𝑰

𝑷𝒔𝒄𝒓 ⋅ 10−9

𝑷𝒊𝒐𝒏 ⋅ 10−8

𝑷𝒗𝒈 ⋅ 10−10

𝑍

𝑠

𝐸 = 3.0 GeV, 𝜅 = 6%, 𝑉𝑡𝑜𝑡 = 1.08 MV,

𝐼 = 70 mA 𝜎𝑠 = 1.65 cm
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𝜎𝑠 = 1.65 cm

𝜿

𝑰  𝝈𝒔

𝑽𝒕𝒐𝒕 𝝉𝒕𝒐𝒕𝒂𝒍

𝒇𝑹𝑭 𝝉𝒈𝒂𝒔

𝝐𝒂𝒄𝒄 𝝉𝑻𝒐𝒖𝒔𝒄𝒉𝒆𝒌

𝜖𝑎𝑐𝑐 ≈ 3.9 ± 0.1%
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𝑃𝑡𝑜𝑡𝑎𝑙 =

𝑃𝑏𝑎𝑠𝑒 + 𝑃𝑒𝑓𝑓 ⋅ 𝐼 𝐼𝑚𝑜𝑑𝑒𝑙 𝐼𝑁𝑃𝐶𝑇

𝐼0
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𝐼 ⋅ 𝜏

𝑃𝑏𝑎𝑠𝑒 = 0

𝐼 ⋅ 𝜏

𝑍

𝑍1 3⁄ , 𝑍2 3⁄ , 𝑍 𝑍2 𝑍

𝐼 ⋅ 𝜏
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𝑍
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