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Abstract

The SPring-8-1I, a major upgrade project of the third generation light source SPring-8, aims to achieve low emittance
below 100 pmrad and a reduction in the power consumption of the light source machine. High magnetic field gradient
magnets for SPring-8-1I are densely distributed. As a result, vacuum chambers along the entire storage ring are designed
with narrow apertures, leading to low conductance, and space for vacuum equipment such as photon absorbers and
vacuum pumps is limited. To meet these requirements, we employ small-diameter stainless steel chambers and discrete
compact photon absorbers. Non-Evaporable Getter (NEG) pumps are placed near photon absorbers to effectively evacuate
photon stimulated desorption (PSD) gas. A pumping speed of a NEG pump decreases as it absorbs gas. For stable user
operation, reactivation of the NEG pumps is crucial to restore their capability. To evaluate the appropriate timing of the
NEG reactivation, we estimated the pressure distribution of a SPring-8-II unit cell with an ID dummy chamber and the
beam lifetime using simulation software called SynRad and MolFlow. We assume a sufficient beam lifetime is ensured
at abeam dose of 365 Ah. As the result of simulation, the beam lifetime at 365 Ah is 7.2 hours before the NEG reactivation
and 8.8 hours after the NEG reactivation. The NEG reactivation before reaching 365 Ah is necessary to ensure the beam
lifetime is over 8 hours, which is the target beam lifetime. We will study the pressure transition and evaluate the beam

lifetime at longer dose after the user operation begins.
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Figure 2: Conceptual layout of lower chamber of SPring-8-11 normal cell and ID section.

Figure 3: Geometry of a Crotch absorber (CR).
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Table 2: Pumping Speed After NEG Reactivation

Table 1: Simulation Parameters of SynRad Gas Pump. Speed  Pump. Speed  Pump. Speed
Species (Z200-5) (2500-5) (Z2500-10)
Parameters Status [m3/s] [m3/s] [m3/s]
Stored Beam Energy 6 GeV H> 0.232 0.464 0.464
Stored Current 50 ~ 200 mA CHa 0.012 0.012 0.026
Generated photon 4~ let6 eV O 0112 0.240 0.240
COz 0.112 0.240 0.240
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Figure 4: PSD yield coefficient (1) per Dose.
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Figure 5: Pressure distribution of PSD gas at 400 Ah,
200 mA in normal cell after NEG reactivation.
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Figure 6: Pressure distribution of PSD gas at 400 Ah,
200 mA in normal cell before NEG reactivation.

Table 3: Average Pressure at 400 Ah, 200 mA After and
Before NEG Reactivation
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Figure 8: Pressure distribution of PSD gas per dose in

normal cell before NEG reactivation.

Table 4: Average Pressure of CO Gas After and Before
NEG Reactivation

Gas |Ave. pressure [Pa]: Ave. pressure [Pal]:
Species |After NEG reactivation Before NEG reactivation
H> 1.10e-7 1.10e-7

CH4 1.69¢e-8 1.69¢-8

cO 4.79¢-8 1.72e-7

CO2 2.15e-8 6.69¢-8

Total 1.97e-7 3.66e-7
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Figure 7: Pressure distribution of PSD gas per dose in
normal cell after NEG reactivation.
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Figure 9: Comparison of It distribution before and after
NEG reactivation.
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Table 5: Beam Lifetime Before NEG Reactivation

Day Stored current | Scat. Lifetime | Beam lifetime
[mA] [hr.] [hr.]
14 1—50 6.8 5.8
21 50—70 8.5 6.6
28 70—100 8.4 5.9
56 100—150 11.2 6.1
84 150—200 12.5 5.5
140 200 19.8 6.6
168 200 25.2 7.2

Table 6: Beam Lifetime After NEG Reactivation

Day Stored current | Scat. Lifetime | Beam lifetime
[mA] [hr.] [hr.]
14 1—50 8.4 7.0
21 50—70 12.6 8.7
28 70—100 13.7 8.1
56 100—150 22.7 8.4
84 150—200 28.3 7.4
140 200 51.5 8.4
168 200 70.6 8.8
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