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Experiment Planning
0.5% lifetime measurement will be sufficient to measure the transverse beam 
polarization  and to detect the γG = 16 depolarizing resonance, the presence of which 
would indicate that polarization is preserved and the resonance reduces it.
Because of this connection to the beam energy (the resonance is at a beam energy of 
7049.86 MeV) the resonance can be used to precisely calibrate the beam energy by 
performing an energy scan.
Goals of Experiment:
• Verify spin-transport through the injector chain is understood and preserves the 
polarization magnitude and direction.
• Verify polarization is preserved upon storage of the electron bunches in the HER, 
determine the polarization lifetime and map out the topology around the γG = 16 spin 
resonance.
• If possible, to detect and quantify the effect of the beam-beam interaction on the 
polarization lifetime and develop mitigation strategies.
• If beam-beam effects are detectable, quantify the effect on polarization in terms of 
the beam-beam parameter – could be valuable input to helping SuperKEKB improve 
luminosity
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High-level Run Plan
Anticipate 3 days to match the beam from the new source to the injection linac, 
verifying the beam transport and capture into the linac and acceleration, and that 
the measured beam parameters are as expected. 
Once the beam is stored in the HER, the beam-lifetime measurement (bunch-by-
bunch or in groups) will be verified and lifetime data taken under specific conditions 
to allow separating Touschek lifetime from beam-gas lifetime, and the time needed 
to get a better-than 0.5% lifetime measurement will be re-established. 
Four days for the resonance scan—from 7000 MeV to 7100 MeV in 10-MeV steps—
incl. refinement steps in energy to detect synchrotron satellites and increase 
accuracy of the resonance energy.  The ability and efficiency of ramping the energy 
of the HER will set the duration needed for each energy point.
Nominally the resonance is expected at  7049.86 MeV. Assuming run proceeds 
reasonably smoothly to this point, plan to inject positron beam into LER and study 
the effect of the beam-beam interaction on polarization. 
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Preparation Planning
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The experiment will be prepared in detail using modeling of the beam transport 
and spin-tracking in the HER to precisely locate the resonance in beam energy, 
taking into account the beam orbit and possible uncompensated solenoidal field 
components from the detector. 
(use Bmad and other tools capable of modeling spin dynamics)
This will feed back into the planning of the experimental details. 

The depolarizing-resonance spectrum will be modeled in sufficient detail to be able 
to predict polarization lifetime using the DKM formula.

If the synchrotron satellites are detectable, measuring their offset in energy will 
help cross-check the measurement since the synchrotron tune is known. 



Anticipated Results:
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• Measurement of polarization lifetime achievable in the HER

• Measurement of the Sokolov-Ternov (de-)polarization time 
constant 

• Energy calibration of the HER to an accuracy of 1 MeV or better

• Potential assessment of the beam-beam parameter by 
measuring the effect of beam-beam on polarization lifetime



Experiment Run Plan Proposal
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Experiment Run Plan Proposal
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Additional Slides
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Transverse polarization survival rate in HER

• Tracking 100 particles for 20000 turns in the HER with BMAD
• This study estimates polarization lifetime > 10 hours

Y. Peng’s (UVictoria)
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For SuperKEKB

• It is ~4% effect assuming (overall) 
momentum acceptance of 0.6%, and 
using her_2021-06-
09_231636.388_MeasOpt 

From
Farah MAWAS
Aurélien MARTENS
Slides at Feb 
Chiral Belle meeting
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Touschek Lifetime Studies 
Andrii Natochii (BNL) Presentation this B2GM

Background Group Data – 
the Touschek Lifetime in the HER has been measured at the 
few per-mil level – sufficient for measuring polarization
 effects which are at the 4% level 
Described in current draft of Chiral Belle CDR 

Period Experimental Touschek 
Lifetime (minutes)

Ratio of Experimental to 
SAD Simulation lifetimes

May 2020 37.929 ± 0.057 (0.15%) 0.642 ± 0.002

June 2020 33.656 ± 0.064 (0.19%) 0.746 ± 0.005

June2021 27.93   ± 0.10.  (0.36%) 0.601 ± 0.003 

December 2021 24.107 ± 0.079 (0.33%) 0.519 ± 0.002

(see Andrii Natochii presentation in this B2GM)
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