
Update on Rectilinear Cooling Lattice

Ruihu Zhu (瑞虎 朱)
Institute of Modern Physics, Chinese Academy of Sciences

University of Chinese Academy of Sciences

Supervisor: Jiancheng Yang (建成 杨)

Special thanks to C. Rogers

2024.5.23

zhuruihu@impcas.ac.cn

mailto:zhuruihu@impcas.ac.cn


Current status

➢ Checked if thicker absorber and RF windows have bad effect on the 

cooling performance.

➢ Redesigned the magnet lattice from stage 4 to stage 10 in post-merging 

as the energy density and hoop stress of the coils are over the limit.



Scale the window thickness

Cylinder absorber with diameter 

of 300 mm. 180 μm Al window.

MICE Diameter of wedge absorber

Define the diagonal as 

the wedge diameter

Scale the window thickness by diameter 

with the thickness in MICE. Be is window 

material (low atomic number).



Problems of the coils in post-merging

Quick calculation by Siara’s codes.

Energy density and hoop stress are above the limit (150 MJ/m^3 and 300 MPa) from stage 4.

The difference can be up to a factor of 2 from B-stage 8. Need new lattice from B-Stage 4.



Tracking results – pre-merging
➢Thicker windows from stage 1

Thwedge, old (μm) ThRF old (μm) Thwedge, new (μm) ThRF, new (μm)

Stage 1 100 50 300 120

Stage 2 100 50 160 70

Stage 3 100 50 140 45

Stage 4 100 50 90 40

εT (mm) εL (mm) ε6D (mm3) Transmission

Stage 1 5.165 18.31 492.6 75.2%

Stage 2 2.473 7.113 44.03 84.4%

Stage 3 1.556 3.880 9.594 85.6%

Stage 4 1.239 1.741 2.861 91.3%

Almost the same cooling performance and transmission.



Tracking results – post-merging
➢Thicker windows from stage 1 and new solenoid coils from stage 4

Thwedge, old (μm) ThRF old (μm) Thwedge, new (μm) ThRF, new (μm)

Stage 1 100 50 300 100

Stage 2 100 50 240 80

Stage 3 100 50 190 50

Stage 4 100 50 150 45

Stage 5 50 50 90 30

Stage 6 20 20 75 20

Stage 7 20 20 70 20

εT (mm) εL (mm) ε6D (mm3) Transmission

Stage 1 2.848 9.244 75.30 84.2%

Stage 2 2.114 6.006 27.24 88.9%

Stage 3 1.293 4.174 7.092 88.0%

Stage 4 0.9412 3.289 3.002 88.9%

Stage 5 0.6657 3.003 1.351 91.2%

Stage 6 0.4744 2.305 0.5349 86.2%

Stage 7 0.3582 2.176 0.2794 92.1%

Small difference. Integrated

transmission is lower by ~2%.

Still need to check stage 8 – 10.
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