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Goal since October Workshop: a complete simulation of the effect of misalignements.

Optics: 45 GeV optics with smaller β∗y from September 2017

• 60 deg FODO.

• β̂y is smaller but focusing is stronger too.

• As a consequence, the SY sextupoles became stronger and life did not become

easier.

Reminder from December 14 meeting: two (more) problems encountered i.e.

• Small εy and Dy
rms is no warranty for high (linear?) polarization

• Problems by tracking with SITROS (and MAD-X PTC) (particles losses) even

reducing alignment errors, skipping errors on IR quads and BPM.

; back to 90/90 optics.

http://www.mechanik.tu-darmstadt.de
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In the meantime....

• After switching to the January optics version, the tracking problem disappeared!

• Therefore I am skipping almost all results obtained between December and now

using the October version.

http://www.mechanik.tu-darmstadt.de
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Some optics show a small Py although εy and Dy are small.

An example (October 2017 60/60 deg optics):
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Tune scan
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Why is 0.1/0.8 better then 0.1/0.2 ?
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Linear approximation for spin diffusion:
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Plotting the factor
[−Dy±i(αyDy+βD′

y)]√
βy

which multiplies J±y:
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The factor is much smaller when the tunes are moved to .1/.8

; Instead of correcting linear coupling and spurious vertical dispersion, we should

try minimizing [−Dy ± i(αyDy + βD′y)]/βy.
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Found skew quadrupole settings improving ∆±y at expenses of betatron coupling

with .1/.2 tunes:
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xrms yrms Dy
rms εx εy |C−|

(µm) (µm) (mm) (nm) (pm)

no skews 41 16 12 0.222 12 0.017

with 40 17 7 0.220 5 0.022

But...problems with SITROS tracking: no equilibrium found, many particles “lost”!
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********* Start excursus on tracking *********

Tracking problems - Comparison with MAD-X PTC

October 60/60 deg optics.

Very last suggestions from Tobias (February 20, 2018)
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Results for the machine with errors and 8 wigglers
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; PTC tracking confirms a disease in the

vertical plane, not as serious as SITROS

tracking?
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Repeat tracking for the perturbed machine after turning wigglers off
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Repeat tracking for the perturbed 90/90 optics with wigglers on (τ10%= 2.8 h)
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********* End excursus on tracking *********
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In the past I used δyQ=200 µm. After introducing quads horizontal misalignments

and roll angles as well as BPM errors, misalignments had to be decreased to get a

stable optics.

Set of errors assumed (but very limited statistics!)

IR Quads IR BPMs other Quads other BPMs

δx (µm) 10 10 30 30

δy (µm) 10 10 30 30

δθ (µrad) 10 10 30 30

calibration - 1% - 1%

http://www.mechanik.tu-darmstadt.de
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New January 45 GeV optics, 8 wigglers, τ10%=2.7 h with B+=0.568 T.

One error realization.

xrms yrms Dy
rms εx εy |C−|

(µm) (µm) (mm) (nm) (pm)

no skews 26 13 2 0.215 0.5 0.0014
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Py limiting polarization, but Plin large enough.
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Tracking shows larger polarization...
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The wiggler field may be increased to B+= 0.664 T to obtain τ10%=1.7 h

 0

 20

 40

 60

 80

 100

 102
 102.2

 102.4

 102.6

 102.8

 103

P
ol

ar
iz

at
io

n 
[%

]

a*γ

600/600 (January) Qx=0.129, Qy=0.192, Qs=0.067

Linear
SITROS

V=700 MV

σx σy σ`

(µm) (nm) (mm)

analytical 5.803 27.4 4.398

SITROS Tracking 9.602 38 4.461

http://www.mechanik.tu-darmstadt.de


17/20 P�i?�	�≫≪><

Polarization – 80 GeV

New January 80 GeV optics, no wigglers.

Tunes in presence of synchrotron radiation for the unperturbed machine:

MADX SITF MADX SITF MADX SITF

S.R. off S.R. on S.R. on & SEXTS off

Qx 269.100 .100 269.138 .138 269.100 .101

Qy 269.200 .200 269.128 .129 269.200 .196

Large feed-down effect of sextupoles!

One error realization:

xrms yrms Dy
rms εx εy |C−|

(µm) (µm) (mm) (nm) (pm)

no skews 144 11 2 0.792 0.1 < 0.001
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Tunes adjusted taking into account sextupole effect.
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• Is it there again a problem with
[−Dy±i(αyDy+βD′

y)]√
βy

?

• Is Plin relevant?
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Try SITROS...
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Correctors added after each bending magnet for correcting sawtooth effect: linear

polarization shows no improvement!

Tracking shows some improvement.
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