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Lattice of the pre-merging section
➢ Cooling cells parameters (updated)

➢ Cooling performance (updated)

Match the initial emittance in bunch merging paper 
http://dx.doi.org/10.1103/PhysRevAccelBeams.19.031001

http://dx.doi.org/10.1103/PhysRevAccelBeams.19.031001


Lattice of the post-merging section
➢ Cooling cells parameters (updated)

➢ Cooling performance (updated)

The final normalized  εT is 0.136 

mm. (0.28 mm in MAP)

What about the cooling efficiency?



Cooling efficiency

➢ Key point - luminosity

Luminosity is proportional to 
𝑁2

𝛽∗𝜀𝑇

⚫ Factor 1:

As 𝛽∗ is the beta function at the collision point which is only decided by the final focusing

quadrupoles , the merit is
𝑁2

𝜀𝑇

⚫ Factor 2:

We let the 𝛽∗ be 𝜎𝑧. Also 𝜀𝐿 = 𝜎𝑧𝜎𝛿. If we assume 𝜎𝑧 ≈ 𝜎𝛿, then the merit is
𝑁2

𝜀𝑇 𝜀𝐿



Cooling efficiency (pre-merging)

➢ Merit 1: 
(
𝑁 𝑠

𝑁 0
)2

𝜀𝑇(𝑠)/𝜀𝑇(0)
➢ Merit 2: 

(
𝑁 𝑠

𝑁 0
)2

𝜀𝑇(𝑠) 𝜀𝐿 𝑠 /(𝜀𝑇 0 𝜀𝐿 0 )



Cooling efficiency (post-merging)

➢ Merit 1: 
(
𝑁 𝑠

𝑁 0
)2

𝜀𝑇(𝑠)/𝜀𝑇(0)
➢ Merit 2: 

(
𝑁 𝑠

𝑁 0
)2

𝜀𝑇(𝑠) 𝜀𝐿 𝑠 /(𝜀𝑇 0 𝜀𝐿 0 )



Questions

• Do we allow oscillation or slight reduction of the merit factor for
the later stages in the rectilinear cooling?

• Is it possible if we use lower initial transverse emittance (0.136
mm) and we can reduce the output emittance of the final
cooling by ~2 (25 μm to 12.5 μm)? Can we increase the
luminosity in this way?



Final cooling lattice, 2024 IMCC Annual Meeting 

https://indi.to/wpfZv

https://indi.to/wpfZv
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