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Sokolov-Ternov Effect

• Ohnishi-san’s calculation with SAD shows that the Sokolov-
Ternov Time for the HER would be ~531 minutes.


• Sokolov-Ternov is not yet implemented in Bmad, David 
Sagan advises that running tracking to see this effect would 
take too long



Beam-Beam Studies

• We have begun studying the 
effect of an opposing beam at 
the IP on the overall stability of 
the lattice


• Bmad uses a virtual 
beambeam element to 
simulate a strong opposing 
beam


• This beambeam element is 
sliced and can be prepared 
with the optical parameters of 
the LER 

Bmad Manual
https://www.classe.cornell.edu/bmad/manual.html



Beam-Beam Studies

• Still missing crab-waist details

• Preliminary tracking studies ongoing with the HER lattice. 
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Beam-Beam at IP
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R156                                                          R156 + BB

R156 snippets using the 7070MeV model



Spin Tune and Polarization Lifetime

• Using the R156 Rotator+HER 
lattice (most stable)


• Peak lifetime: ~40 minutes at 
7070 MeV


• Midway between the integer 
and half-integer Spin Tune 
resonances



Spin Tune and Polarization Lifetime

Model Spin Tune Polarization Lifetime

HER (transverse)

(SAD)

0.0977091 ~530 min

LER

(SAD) 0.0773338 ~3630 min

HER (transverse)

(Bmad) 0.0976895 ~1200 min

LER

(Bmad) 0.0822813 —

HER + R156

(Bmad)

Nominal: 0.086361

Stable:    0.217443 ~40 min (stable)

HER + BB

(Prelim)

0.0976895 Tracking ongoing

Transverse Polarized HER

SAD data provided by Ohnishi-san

Possible artifacts - need more data



Spin Tune and Polarization Lifetime

Model Spin Tune Polarization Lifetime

HER (transverse)

(SAD)

0.0977091 ~530 min

LER

(SAD) 0.0773338 ~3630 min

HER (transverse)

(Bmad) 0.0976895 ~1200 min

LER

(Bmad) 0.0822813 —

HER + R156

(Bmad)

Nominal: 0.086361

Stable:    0.217443 ~40 min (stable)

HER + BB

(Prelim)

0.0976895 Tracking ongoing

Longitudinally Polarized HER

SAD data provided by Ohnishi-san



What’s Next

• Beam-beam long-term 
tracking


• HER polarization lifetime 
artifact issue


• Magnet Tolerances 
(Element Misalignments) - 
need a comprehensive list 
of various magnet 
tolerances within the ring

Bmad Manual
https://www.classe.cornell.edu/bmad/manual.html


