
B2GM Spin Rotator Update
Noah Tessema


Yuhao Peng, Mike Roney

June 3rd, 2024




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, but with 
that lifetime it would be a negligible effect.



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
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Beam-Beam Studies

• We now have the crab-waist details, so we are conducting studies using them.

• Preliminary tracking studies ongoing with the HER lattice. 



Polarization and Spin Tune

• Over the course of the semester, we 
have been conducting long term 
tracking studies to gauge polarization 
stability for HER+ROT lattices at 
various energies.


• Long term tracking (LTT) was ran over 
the course of 20,000 turns using 100 
particles, and polarization lifetime was 
extrapolated through a linear 
regression fit of the decay on a log plot. 


• Currently investigating some post-
processing coding errors.



Magnet Misalignments
• We are implementing magnet 

misalignments within our long-
term tracking studies


• Ohnishi-san suggested magnet 
offset tolerances no greater than 
50-100 microns


• Except at a special section near 
the IP where the error is <10 
microns 


• Currently, code is being written to 
generate random errors of <100 
microns based on these estimates 
to propagate offsets to our lattice 
files

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



Magnet Misalignments

• In addition, we have been 
provided rotational measurements 
for various bending elements of 
the HER from Ohnishi-san


• Our current task is to cross-check 
our working HER and spin-rotator 
lattices with the roll data provided


• Following the above, we plan to 
implement random roll errors 
based on this data.

HER B* rotation data
Provided by Ohnishi-san

Date Reference
NO Mag_ID Type

調整後

Average (mrad)Up Middle Down

RX RX RX RX

9/10/2015 TL114 BLA2LE HER-B 0.21 0.11 0.19 0.17

TL139 BLA4LE.1 HER-B -0.32 -0.73 1.24 0.06

TL147 BLA4LE.2 HER-B -0.82 0.00 0.64 -0.06

TL171 B2E.4 HER-B 0.02 0.08 0.07 0.06

TL189 B2E.5 HER-B 0.02 -0.06 0.24 0.07

TL214 B2E.6 HER-B 0.20 0.10 0.05 0.12

TL222 B2E.7 HER-B 0.18 0.15 -0.04 0.10

TL247 B2E.8 HER-B 0.24 0.13 0.17 0.18

TL264 B2E.9 HER-B 0.17 0.07 0.15 0.13

TL289 B2E.10 HER-B 0.11 0.03 0.17 0.10

TL298 B2E.11 HER-B 0.08 0.00 0.25 0.11

TL322 B2E.12 HER-B 0.17 0.04 0.14 0.12

TL340 B2E.13 HER-B 0.22 0.15 0.06 0.14

TL364 B2E.14 HER-B 0.10 0.00 -0.10 0.00

NR364 B2E.15 HER-B -0.04 0.03 -0.02 -0.01

… … … … … … …

Using the average  V 


