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Abstract

SPring-8-11, a major upgrade project of the third generation light source SPring-8, aims to achieve a couple of orders
higher brightness and a reduction of power consumption of the light source machine. Such an extremely small emittance
storage ring has been designed with a five bend achromat lattice where high magnetic field magnets are densely
distributed[1]. From viewpoints of vacuum system, vacuum chambers need to be designed with narrow apertures all along
the ring, which result in low conductance, and space for vacuum equipment such as photon absorbers, bellows, and pumps
are limited. To meet these requirements, we employ small-diameter stainless steel chambers and distributed NEG pumps
that are placed near compact absorbers to effectively evacuate photon stimulated desorption (PSD) gas. To optimize the
layout of the vacuum components under these conditions, we estimated the pressure distribution of SPring-8-II unit cell
using simulation software called SynRad and MolFlow. As a result, the vacuum lifetime under the pressure of the PSD
gas at the 100 mA, 10 Ah dose is about 5.6 hour. We will study the aging strategy with simulation under other conditions.
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Figure 1: Layout of chamber of SPring-8-II normal cell and ID section.
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Figure 2: Prototype of a photon absorber (CR).
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Table 1: Simulation Parameters of MolFlow

Gas Outgassing Rate Pumping Speed Pumping Speed

Species [Pa*m3/s/m?] (NT) [m3/s] (CT) [m3/s]
H, le-9 0.34 0.20
CH4 4e-11 0.01 0.00
HO 2e-10 0.17 0.14
CO 2e-10 0.14 0.09
CO, 8e-11 0.13 0.09
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Figure 3: Thermal outgassing ratio of test chamber with
prebake.
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Table 2: Simulation Parameters of SynRad

Parameters Status
Stored Beam Energy 6 GeV
Stored Current 100 mA
Beam Parameters Ideal Beam:
Emittance 0 mm
Coupling const. 100 %
B (Betatron func.) 0Om
n (Dispersion func.) 0 m
Reflection:
Chamber Parts Fe (as SUS)
Absorber Parts Cu (as CuCrZr)
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Figure 4: PSD yield coefficient (1) per Dose.
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Figure 5: Pressure distribution of TD gas in normal cell.
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Table 3: Average Pressure of TD Gas

Gas Species Average Pressure [Pa]
H, 1.1e-8
CH,4 4.2e-9
H>O 5.5¢-9
CO 7.0e-9
COs 3.6e-9
Total Pressure 3.1e-8
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Figure 6: Pressure distribution of PSD gas at 100 mA,
10 Ah in normal cell.

Table 4: Average Pressure of PSD Gas

Gas Species | Ave. Pressure [Pa] Vac. Lifetime [hr.]
H» 7.8e-7 214
CH4 2.0e-7 74
CO 4.8e-7 14
CO, 3.7e-7 11
Total 1.8e-6 5.6
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