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Validation of GUINEA-PIG
Using ILC 250 GeV Parameters

● Plotted the e+ and e- generated after one bunch crossing on a log(pT) v/s log(Θ) plane.

● Obtained a good agreement between plots generated by me and Mikael (old setup).
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Validation of GUINEA-PIG
Using Old HALHF 250 GeV Parameters

● Plotted the energy spectrum and z-position luminosity spectrum.

● Obtained a good agreement between plots generated by me and Antoine (old setup).

● Successfully completed hand-over from Antoine.
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HALHF Parameters used in GUINEA-PIG
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Note: The collision rate of new parameters is different. So, have to scale the luminosity per bunch accordingly!

arXiv:2503.23489 [physics.acc-ph] B Foster et al 2023 New J. Phys. 25 093037

https://arxiv.org/abs/2503.23489
https://iopscience.iop.org/article/10.1088/1367-2630/acf395
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Comparison of old and new HALHF setups

● Plots scaled to collisions per second

● Newer setup gives:

– Narrower energy spectrum

– Wider z-distribution
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Comparison of old and new HALHF setups
Pairs produced in 1 bunch crossing (backward)

250 GeV (old) 250 GeV (new)

550 GeV380 GeV

● The symmetric ILD@ILC detector is overlaid.
● No part of the detector affected.

mailto:ILD@ILC
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Comparison of old and new HALHF setups
Pairs produced in 1 bunch crossing (forward)
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● Much less part of the detector affected for newer parameters.
● Can use the narrower pair cone to adjust the asymmetric ILD@HALHF.
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Luminosity Comparison

● Luminosities obtained from the simulation show some disagreement from the reference (especially newer 
parameters).

● Luminosity fraction in top 1% agrees with the reference.

Luminosity (cm-2 s-1) 250 GeV (old) 250 GeV (new) 380 GeV 550 GeV

Simulation 0.83 * 1034 1.02 * 1034 1.56 * 1034 1.71 * 1034

Reference 0.81 * 1034 1.2 * 1034 1.7 * 1034 2.5 * 1034

Relative difference 2.5% 15% 8.2% 31.6%

Top 1% Luminosity

Simulation 60% 68% 58% 51%

Reference 57% 63% 53% 46%
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Conclusion

● GUINEA-PIG up and running; reproduced ILC and old HALHF.

● New HALHF parameters give better luminosity spectrum and narrower pair cone → better for physics and 
detector.

● To clarify: Difference in the total luminosity in paper.

● Next:

– Adjust SGV model for ILD@HALHF, re-do recoil analysis

– Cross-check with CAIN/WarpX

mailto:ILD@HALHF


Thank you
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