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OVERVIEW OF FAST FACILITY
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FAST: WHAT IS IT?

The Fermilab Accelerator Science and Technology (FAST)
program is based on the capability provided by an SRF linac
(which provide electron beams from 50 MeV to nearly 1 GeV) and
a small storage ring to enable a broad range of beam-based
experiments to study fundamental limitations to beam
Intensity and to develop transformative approaches to
particle-beam generation




WHAT DO WE GOING TO DO:

Measure the gun energy
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BEAM POSITION MONITOR
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Button Style BPM
V(b1,b2,b3,b4) = P(x,y)
Design Resolution of 50 pm
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BEAM POSITION MONITOR
BUTTON STYLE
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HIGH RESOLUTION BPMS
WITH INTEGRATED GAIN CORRECTION SYSTEM



THEORY




From Lorentz

1
F:q(E—I——VXB>
C

dp e
= — = — B
F = C(VX )

Integrating and substituting v=r/t

p=-Dbr
C
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For a rectangular magnet

8

larc:arr:leff.sina

The field integral along the
trajectory inside the dipole

/B-ds:B-larc

The energy for an
ultra-relativistic particle b =cp

b
—ec: -leff

Sin ¢ O<a<m/2
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MEASUREMENTS
AND
CALCULATIONS
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SIMULATING ERRORS ON THE BPMS

ACCELERATOR LATTICE
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BPM ERROR USING NORMALLY-DISTRIBUTION RANDOM NUMBERS
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VARIATING THE BPM RESOLUTION
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VARIATING THE BPM RESOLUTION
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ENERGY OF THE BEAM
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ENERGY OF THE BEAM
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ENERGY OF THE BEAM
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CONCLUSIONS




CONCLUSIONS:

We measured the read-back from the BPMs and we calculated
the bending angle in function of the gun phase, did a curve fit
and calculated the residuals to get the standard deviation.

We did a simulation to compute the bending angle with and without
an error created with normally-distribution random numbers
and calculated the residuals to get the standard deviation.

We compared the standard deviations between the data
and the simulation the get the actual BPMs resolution,
that is 80um rather than the design resolution that is S0um

We calculate the Total energy = 21.251049 + 0.024585 MeV
the Gun energy = 4.777364 + 0.024585 MeV and the
CC2 energy = 16.473684 + 0.024585 MeV




QUESTIONS
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