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Orbit Stabilization at ELETTRA
An important ingredient of Beam Quality
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Why Orbit control ?

The users need beams that are spatially 
repeatable and stable otherwise they lose 
intensity or get steps in their spectra - But 
how stable should it be? How much and for how long?
Ideally their source point should not move at all but 
everything drifts and their optics too (top-up needed)
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What users tolerate
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What users tolerate 2
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In red: A Beam Line spectrum 
with abrupt changes in the orbit

In blue: when corrections run 
smoothly



The Orbit at ELETTRA is 
influenced by

' ������������������������������

' 	��������������������������
�����������������������������������

' ���������� ������������������������������� ���������  !�"��#�����
�������� $�����$%&�"��#�������� '������#

' 
��������������$�"�� ������(������(����������������������!))���
���*����� ���� ��� �� +)� � ��� (�������� ����� ������ ��� ���� ���������
���������������$������������������������������

' ������������������������������������������*

' ����������������������������������������������������

' ,-� ��������� .� ������ ��������� � ����� ���� ������������ �� ����
������������������������(����������������������������������



Biggest effect is the thermal load 
on the chamber
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Beam low frequency spectrum

Vertical beam position spectra at the LG-BPM n.1 with local feedback OFF/ON using the PID 
regulator with one harmonic suppressor centered at 50 Hz. The rms of the position signal in the 0-
80 Hz range is reduced from 1.24 Pm to 0.2 Pm. (From Commissioning results of the Low Gap BPM system D. 

Bulfone, R. De Monte, M. Ferianis, G. Gaio, M. Lonza )



The detectors
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e- beam position monitors

Plot of the resolution (expressed in µm) vs. Acquisition Time (1/reading rate) for 
various beam position measuring systems: present BPM system at ELETTRA 
(blu dashed line), Low Gap BPM with Digital Detector (red dashed line).
(courtesy M. Ferianis)

The Low Gap BPM with the two button electrodes 
and the two bellows and the LG-BPM support 
system, on the right hand side, with the Reference 
Column, on the left hand side.



p-beam position 
monitors

At first were designed and installed traditional photon beam position monitors (PBPM) for 
insertion device (ID) beamlines only. Then, operational experience showed that these devices 
were not suitable for orbit feedback operations. So, in the last years a different approach has 
been taken working in two different directions. On one side a new design has been adopted for
undulator PBPM and a first prototype has been successfully commissioned, while on the other 
hand PBPMs for bending magnet (BM) beamline have been also developed. In order to 
overcome the PBPM limitations, a new generation of PBPM for undulator is currently under 
development This novel detector has been designed to perform a drastic reduction of both 
spatial and energy integration with respect to the traditional device. It collects the information 
coming from a limited portion of the blade and from a small photon energy bandwidth centred
on an undulator harmonic. This effect is obtained collecting the electrons photo-emitted by a 
set of blades hit by the photons. An electron energy analyzer, coupled to each blade, performs 
the energy selection over the electrons. A first prototype has been designed and built. Its 
commissioning is undergoing and its first results look very promising. The dipole radiation 
contamination has been cut off down to 0.1% as predicted. Moreover the position sensitivity 
has increased of a factor 2 due to the high selectivity in energy. This innovative device opens 
new perspectives for enhancing orbit feedback effects on the undulator beam stability.
(courtesy A. Galimberti ) 



Correctors
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Correction strategy 
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No Golden orbits 

Every BL station is set to an optimal orbit position and angle



Correction strategy (cont.)
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Correction efficiency

At present the orbit is locally stable in the range of ± 5 µ
and ± 2 µrad. Those numbers greatly depend on the 
detector and corrector efficiency. 
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But each station is set at a specific position and angle that 
maximizes the performance of the beam line.



Conclusions
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Particular comments about the 
orbit stability was that it is 
occasionally noisy (1-100Hz) with 
some abrupt position changes.

20% excellent

45% good

15% satisfactory

7% poor



Discussions
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