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SuperKEKB is an electron-positron collider in Tsukuba, Japan. The aim 

of this study is to assess the possibility of adding a polarimeter at this 

facility, we briefly describe Compton scattering at first, then we show 

the best methods to get an precision measurement of the current 

polarization of the beams. 

There’s a discussion about comptonRad, a program which simulates 

large scale scattering, luminosities are also discussed with a focus on 

distinguishing between continuous wave and pulsed beams. We finally 

examine the feasibility of a magnetic chicane in this facility.

We showed that the best method of measuring the polarization in short 

time scales is by using a differential averaging method coupled with 

high photon energies. It was shown that pulsed gives us a larger 

luminosity and as such, a shorter time for measurement. A magnetic 

chicane has been ruled out due to its size.

Our future work includes a white paper which is currently in writing, 

and to include various effects which could affect our measurements such 

as background radiation. We also plan on building upon comptonRad

simulations to make them more accurate.
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Compton scattering is the scattering a photon with some other particle, 

in our case an electron. This scattering (or collision) causes the electron 

to lose energy. 

Polarization changes in short time scales, we therefore aim to achieve a 

precision measurement (within 1%) in the least amount of time possible, 

we see that the time to 1% precision is inversely proportional to the 

energy of the photon beam (k). There are also various averaging methods 

we can use, it is clear that the differential averaging method (< 𝐴2>)

leads to the fastest time measurement to 1% precision.

We ran simulations of 100,000 particles using comptonRad, in order to 

view what the electron/photon bunch appears a distance z from the 

collision, for a distance of z = 25m for electrons and z = 6m for photons, 

we get the following results:

These are the formulas we use to calculate the continuous wave (CW) 

and pulsed beam luminosities; we seek a higher luminosity in order to 

have a shorter measurement, by plotting both luminosities at varying 

crossing angles, we are able

to compare the luminosities.

We see that pulsed leads to

a much greater (and more

consistent) luminosity than 

CW beams, this means we 

desire a pulsed beam as it 

would give us the shortest

time to 1% precision for 

our polarisation measurement.

The possibility of a magnetic chicane in the SuperKEKB accelerator is 

examined by using a similar setup to the one in Jefferson Laboratory, 

where the schematics are presented below:

Our interest lies with the dipoles 1 through 4. Finding the total chicane 

size (from dipole 1 to 4) while aiming for a maximum horizontal 

deviation of 𝑑𝑚𝑎𝑥= 12, using the following formula and parameters:

B = 1.5T

p = 7GeV

L = 1 m

Gives us a total chicane size of 8.65 m, this makes the possibility of 

adding a chicane to the accelerator very low.
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