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Circular Electron-Positron Collider (CEPC) is a 100 km circumference double-ring Collider. The

RF Station

RF Station

radiation protection issues are complicated topics at the CEPC. The CEPC machine will operate
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at different beam energies, from 45.5 GeV up to 180 GeV and at beam currents, from 3.3 mA to
1340.9 mA. The collider dumping system, synchrotron radiation shielding, the linac bulk
shielding, the linac dump dimensions and the radioactivity productions are introduced.
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1. The Collider dump - The wave forms of dilution kickers - When dumping once, the instantaneous temperature rise is in the figures below.
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flux WW 493 4700 40 (M T = The max. temperature rises are shown in the table. . Max. temperature rise is smaller than
density  Higgs 740 7000 (Max.) | =7 i - Dimension (graphite + Iron): R~2.3m, L~8m; 8£aelglht|:)es’ig;eoltfli?eg g)r?clinghlenrﬁir;[agﬁzgltlilo?ﬁe
(Gauss) ~har 1110 10500 o Constrained by dose-eq < 5.5mSv/h. :
‘ ‘ ‘ = For the electronics shielding, we choose three quantities to assess the radiation exposure levels:

1x10°

2 . SynCh rOtrOn Rad | atl on in the tu N nel = Absorbed dose, 1MeV-equivalent neutrons andhienergy h

. . . e - = _ 1x108 e
- The tunnel geometry is shown in the figures below. 400 // s B, %
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- Operation scenarios: 10-year Higgs + 2-year Z + 1-year W + 5-year ttbar shielding materials.

- Put lead between coils and beam-pipes for collider. The absorbed doses to the coil - Concrete, iron, lead and their combination.

- - . : : 20-cm lead

insulations are shovyn in the below figures. P;A?Cgkrzsﬁirv;tehwlgl oo iron | 20.cm lead cgg;ﬁze cgg;ﬁze ~rd 200
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more precisely, with accurate 1o y 5. = 3-leg maze work fine so all electronics in auxiliary tunnel are safe.
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ramping scheme. S - L . - For electronics in the tunnel, need more optimization to find reliable and feasible design.

3- I—inaC BUIk Shleldlng & DumpS = Beam loss assumptions = Dump structure: carbon +Iron +polyethylene

Number of C+Fe+Polyethylene

= The Linac tunnel geometry is shown below Position  Length  B5€am  Number of Beam Number of

) Beam :
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i /1 I Air in tunnel In linac tunnel air, the densities of Long half-life isotopes are lower than mandatory
4. Radioactivity productions et

. . e Specific
In/around circular tunnel, the densities of Long half-life isotopes are lower than activity/GB18871 e Al L ee
mandatory standard, GB18871. Al Llinee Specific
. — ' Ol> 122s 2.re-4 Specific activity/GB18871
Cooling ateér wa Rock wall Cl4 5700a 7.7e-7 activity/GB18871 P32 144 4.6 % 10-5
water Specific - Be7  53d 1.1e-5 Ar4l  1.8h 0.13 Si31 2.6h 43 x107*
Specific ivi Specific Ar37 35d 3.4 x 1077 F18 1.8h 2 104
. activity/GB activity/GB H3  12a 3.5e-9 : .7 x 10
activity/GB 18871 18871 Beam CI38 37m 0.41 015 2.0m 758
18871 losses P32 14d Cl36 3e5a 3.1x 10710 C14 19m 78 % 10-5
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@z 0a @z- B8’ 58d 3e-5 @z o45 163d  549E-06 Cl38  37m Toxic gases is also lower than mandatory standard.
pole _B€7 53d 1.3e-2 pole H3 12a 6e-9 pole Na22 26y  7.20E-04 Ar37  35d 6.1e-9 In circular tunnel air, O4: 8.3 x 10~°pg/m?. In linac tunnel air, O4: 1.0 X 10~°pug/m?3.
H3 12a 2.3e-6 F18 2h 5e-6 H3 12a 5.90E-09 Ar4l 1.8h 1.4e-3 Both of them << mandatory standard: O,: 160 pug/m?.
SR None SR Cl14 5700a 2e-12 SI; H3 122 1e-10 SR Cl4 5700a 6.5e-6 Also, the density of NOy is smaller than mandatory standard.
@ttbar @ttbar H3  12a 1le-10 @ttbar @ttbar Ar41  2h 1.5e-2
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