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e LOCO Data:

— Recovering of the optics
— Effect of the ID

. Orbit Stability
— Bare orbit
— BBA
— Long term
— Medium term

— Short term
— 10 kHz data

* Others
— Lifetime
— Bunch length, energy spread

M. Munoz, November 2011




S

ALBA
Synchrotron Light Facility

« At ALBA Loco is used for two different purposes:

1. Calibrate the parameters of the model (in particular the magnet
gradients in the 112 quads and 32 combined dipoles)

2. Calculate the changes in the 112 quads to correct the optics
 Rmagnets to BPMs is higher than one: 112 quads + 32 dipoles
for 104 BPMs.

« This problem has been overcame using all the singular values
and the scaled Levemberg-Markard minimization method.

« Optics recovered down to beta beatings smaller than 1% after
correction, but increasing to 3% after a few days.

M. Munoz, November 2011
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RF frequency change = -400 Hz RF frequency change = 0 Hz RF frequency change = +500 Hz
Tunes: (0.25, 0.40) Tunes: (0.24, 0.39) Tunes: (0.23, 0.38)
Dipole k-value change = +0.130% Dipole k-value change = +0.055% Dipole k-value change = -0.060%
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Loco allowed to calibrate the k-values of the magnets.

The magnetic measurements of the quads were confirmed within 0.2%.

Two families (QHO08, QHO09) were found miscalibrated by +0.7%.

The gradient dipole k-value was miscalibrated by -0.2% and has a strong dependency with
the orbit and the adjustment of the central RF frequency.

M. Munoz, November 2011
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 Thechange in tune and optics is correlated to changes in
circumference due to rain or temperature.

M. Munoz, November 2011 ke




=

ALBA
Synchrotron Light Facility

Quad current changes [A]

LOCO iteration 3: fit by quad pawer supplies
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After 2 loco iterations the
guadrupole changes to correct
the optics are below +/-0.6%

The quadrupole current of the single power supplies within each family
has a variation of +/-0.3% in the focusing quads (QH) and +/-1.3% in the

defocusing quads (QV).

The difference in the QV quads is due to the errors in the vertical
focusing combined function dipoles that are corrected with the quads.
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Beta beating of 0.3% in both planes after 3 LOCO iterations: 112 quadrupoles are used
as correctors.

Before the LOCO symmetrization the vertical beta beating is the double than the
horizontal one by a due to the errors in the combined dipoles gradients.

M. Munoz, November 2011
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B-function (Tune = 18.239/ 8.377)
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LOCO input data set include a measurement of the BPM noise.
LOCO fits the BPM coupling factors.
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Typical BPM noise for averaged data during 180 s were on the order of 1 ym and the
BPM coupling up to 8% before the DSC mode implementation.
Withy the DSC mode the BPM noise was reduced to 0.1 ym and the coupling below 3%.

M. Munoz, November 2011
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Beta Beat (v, (3)=18.2337, v, (0)=10.2448) Beta Beat (uy(3j=8.3659, uF(Dj=B.3?EIEI]|
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« Data in process of analysis.
« Goodagreement with the simulation.

M. Munoz, November 2011
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« Orbit feedback running at 0.5 Hz all the time for BL
commissioning.
— Started with a modified setorbit from MML,
— Developed a new one, almost independent from MML but in Matlab
— Moving it to python as a device server in the near future

« Test for the FOFB running:

— 2 BPM sectors getting the data at 10 kHz, thanks to an acquisitor board
lend by ESRF.

— Converting some of the spare timing boards of ALBA as acquisiton
board/sniffer

— Cabling between sectors done, other cabling ready in 2 month.
— Some decisions still open.

« Caorrecting the orbit using only 88 of the 104 BPMs, as we have
only 88 correctors.

M. Munoz, November 2011
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Storage Ring Orbit (Difference from the Offset Orbit)
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* One round done
* Needs to be refined, remaining up to 40 um in some BPMs

BBA Offsets
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 Needs to be refined:
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* The orbit has an angle in some beamlines.
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« Small values, up to 30 % of the maximum 10 A.
« Changes up to 0.1 when closing insertion devices.
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« Typical orbit corrected
using the 104 BPMs: Wl
* The spikes can be B T R I
reconstructed from the ST iR
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e QOrbit in the 104 BPMs

 The peaks (16) are for BPMs not included in the correction, and
coincide with the places were the correction using 104 BPMs is
not efficient.
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Long term stability BPM[2 8], in a ID section

X [mm]
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* Projected beam
position and angle in !
the middle of one MSS, M
using the two BPMs of |1
the extreme of the
section. 4 1 1.9

» Motion of the order of i
the micro meter and Pt of Vit ot
micro rad in both
planes.

 More measurement,
Including ID effects
coming.

M. Munoz, November 2011
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« Effect in the horizontal plane, mostly.
* Inthe vertical is compensate by the SOFB i1l ;
» Dynamic effect
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* In process of improving the lookup tables:

Change of the BPMs when closing the MPW with FeedForward table
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« For the evaluation of the Elastic lifetime, 4 mm vertical acceptance in the
LSS has been assumed (measured on Oct 23).

« For the evaluation of the Touscheck lifetime, 2.3% energy acceptance has
been assumed (measured on Oct 26).

* For the evaluation of the Touscheck lifetime, 1.7-10"-3 energy spread and 9
mm bunch length have been used (measured on Oct 26).

* Notice that :
— The loss rate is pressure dominated.

— There is an unidentified loss rate increase as we increase the beam current.
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Lifetime: Horizontal scraper scan
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Lifetime with SCW
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ALBA Beam size and.Co

Synchrotron Light Facility

» Continuous beam size (emittance) monitoring
- Use xrays from a bending magnet
* Magnification factor: 2.295
* Available since day-1

Coupling around 0.8 %
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A LA Evolution of.the

Synchrotron Light Facility
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ALBsa Energy Spread, Bun

Synchrotron Light Facility

Bunch length and synch. tune vs. RF Vtotal
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Energy spread is around 1.5E-3,
In place of the natural 1.0E-3
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ALBA

Synchrotron Light Facility

AU

M. Munoz, November 2011

An energy spread of 1.5E-3
agrees with the data from ID

XALOC, 1V21 with nominal gap (5.7 mm)
Assumptions:

Energy SR= 2.987

Theoretical SR optics

Movable masks: H=1.5mm ;V =0.5 mm
Ondulator: K (g=5.7 mm) = 1.7805
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Synchrotron Light Facility
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Synchrotron Light Facility

Aif temperatute tu

= lah/ct/pletest5/PTOl = lab/ct/plctestB/PTOZ lab/ct/pletestS/PTOS

E-Giga 2811-11-16 88:80:88 - 2811-11-17 B0:00:08
labsct/plotestB/PTod = lab/ct/ploctestS/PTOR lab/ct/pletestS/ PTOG

23.61 Change of PID parameters of
. the air temperature regulation
loop. After this, the oscillation in

e the orbit each 20 m is gone
I L1

| M I
226
SOOI AN TR AN Wm0 | INED | [
222
S T 1
21,51 |} [ T RN
T - Sy

M. Munoz, November 2011




