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Abstract

Corrections of insertion device (ID) induced orbit distortions at the SLS
are performed by means of feed forward schemes down to the micron
level at the corresponding photon beam position monitors (XBPMS).
The remaining orbit fluctuations are suppressed by XBPM feedbacks
which are an integral part of the fast orbit feedback system. As a result,
sub-um RMS stability at the XBPMs is achieved while the ID settings
are varied.
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Abstract e Assuming that the orbit distortion is created by kicks
at entry and exit of the ID (which is most likely the
case due to the typical edge field behaviour), these
kicks are determined by analyzing the response of all
72 storage ring DBPMs to the gap variation by means
of response matrix inversion using TRACY-2 [3][4].
The deflection angles of the correctorsdat,, ®2;
adjacent to the ID (not part of the FOFB) are adjusted
to compensate for the edge kicks (basically this is a
2-corrector orbit correction) as indicated by the solid
green line in Fig. 1.

e Reading local ABPMs and XBPMs the photon beam
position is fitted using weighting factors adapted to
the gap-dependant significance of the different moni-
tors since XBPMs provide no relevant information at
large gaps due to their strong photon beam profile de-
pendence. The adjacent corrector®at, -, are ad-
justed by the appropriate kicks in order to keep the
photon beam fixed (see green dotted line in Fig. 1).

Corrections of insertion device (ID) induced orbit dis-
tortions at the SLS are performed by means of feed for-
ward schemes down to the micron level at the correspond-
ing photon beam position monitors (XBPMs). The remain-
ing orbit fluctuations are suppressed by XBPM feedbacks
which are an integral part of the fast orbit feedback sys-
tem. As a result, sulxm RMS stability at the XBPMs is
achieved while the ID settings are varied.

INTRODUCTION

Undulators and wigglers exhibit small variations of the
field integral and thus a finite residual deflection angle,
which is depending on the ID operating parameters. This
dipole kick causes orbit distortions whenever the ID pa-
rameters are altered. The fast orbit feedback (FOFB) [1] is
able to decouple different beamlines, i.e. an orbit digiart
induced by moving the ID of one beamline is not observ-
able by the others under the condition that the frequency is
of the order of a few Hz. However, since the orbit distor- 200
tion is a predictable and unique function of the ID gap anc
in some cases, can also be quite large, it is advantagec
to take steps to cancel the predicted distortion in advanc horizontal
by means of a hardwired ID feed forward (IDFF) table, in """
order to ease the burden of the FOFB.
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Figure 1: lllustration of the ID feed forward correction 5, ppms during IDFF recording for one of two electro-
scheme (IDFF). The analogue Bergoz BPMs (ABPMS),agnetic undulatol)E212 at the surfacefinterface spec-
“BPM-1/2” and the slow correctors a5, are notin-  4500ny (SIS) beamline. Applying the estimated correc-
cluded in the FOFB loop whereas the fast correctors &b after each IDFF step restores the original RMS values
®11/22 as well as the XBPMs are integrated in the FOFB. \yithin a few um (see comb like shape). This IDFF table

generation for one ID parameter take20 min. The FOFB

In addition to the digital beam position monitorsis switched off during the entire measurement.
(DBPMSs) [2] the data acquisition for the compilation of

IDFF tables involves the dedicated local analogue Bergdthe correction of the subsequently resulting residualtorbi
BPMs (ABPMs), which are positioned immediately up-distortion is left to the FOFB which mainly changes the de-
and downstream of each ID, as well as the XBPMs in th#ection angles of the first fast correctorslat and®,,. As
beamline front-end, in order to keep the photon beam at itsresult the IDFF tables rely on the proper operation of the
predefined position. The procedure which is illustrated ifOFB. The IDFF tables are recorded in a step-by-step fash-
Fig. 1 is performed in the following two steps: ion using a CORBA based high-level application [5] which



takes minutes to hours depending on the complexity of theee circles in Fig. 4) equivalent to the ones used in Fig. 3.
ID (see Fig. 2). Thus they can only account for the stati§ince the ID gap was operated at a speed of 0.5 mm/s tran-
but not for the dynamic effect of the ID change. In-vacuunsients are visible on the XBPM readings which could not
IDs typically move at gap speeds of ups®.5 mm/s. be attenuated by the slow XBPM feedback.

This method, described in detail in [6], has now reached

maturity and is routinely applied to all in-vacuum undu- |, ID gap change Dgap 7mm
lators at the SLS. For the generation of the IDFFs for the |horizontal
elliptical undulators (EPUs) only the local ABPMs have °
been used up to now. Inclusion of XBPMs requires fur- | vertical 6um XBPM readings
ther refinement, since the photon beam profile varies as
function of the polarization state of these devices [7].
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vertical <8.5 mm (top magenta line) the XBPM feedback corrects
O T e os 10 15 1 ns ° (see circles) for the residual distortions induced by the ID
X08SAID-GAP:READ fmm] U19 in the presence of IDFF tables as shown in Fig. 3.
Figure 3: Stabilization of the horizontal and vertical pho- CONCLUSION

ton beam position at the XBPM of a protein crystallogra-
phy (PX) beamline=8.6 m away from the source point of The described IDFF correction scheme has reached ma-
the in-vacuum IDU24 during gap variations at a speed ofturity and is routinely applied to all in-vacuum undulators
0.1 mm/s by means of FOFB, FOFB + IDFF tables andt the SLS. The inclusion of XBPMs for EPUs and the elec-
FOFB + IDFF tables + XBPM feedback. tromagnetic undulatoldE212 still requires further refine-
. . . . ment. In conjunction with slow XBPM feedbacks which

F!g. 3 depicts the horlzontal and vertical photon beargre an integral part of the FOFB syfsn RMS photon beam
position at one of the protein crystallqgraphy (PX) beamétability has been achieved while the ID settings are varied
linesx8.6 m away from the source point of the in-vacuuny,, o rate speed.
ID U24 (recently replaced by ad19 [8]) as a function of

the ID gap in the relevant range 6:32 mm for three cases:
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