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Abstract 
PETRA-III is a 3rd generation synchrotron light source 

dedicated to users at 14 beam lines with 30 instruments. 
This operates with several filling modes such as 60, 240 
and 320 bunches with 100mA or 40 bunches with 80mA 
at a positron beam energy of 6 GeV. The horizontal beam 
emittance is 1nmrad while a coupling of 1% amounts to a 
vertical emittance of 10pmrad. During a user run 
unscheduled beam dumps triggered by Machine 
Protection System may occur. In many cases the reason 
can be identified but in some it remains undetected. 
Though the beam is lost some signature is left in the ring 
buffers of the 226 BPM electronics where last 16384 
turns just before the dump are available for post-mortem 
analysis. Scrutinizing turn by turn orbits and the 
frequency spectrum measured at a BPM can improve 
understanding of such a beam loss and may help to 
increase the efficiency of operation by eliminating the 
sources. Here we discuss in detail the functionality of a 
Java GUI used to investigate the reasons for unwanted 
dumps. In particular, the most effective corrector method 
is applied to identify correctors that might have perturbed 
the golden orbit leading to violations of the interlock 
limits. 

INTRODUCTION 
PETRA-III [1] is a 3rd generation synchrotron light 

source commissioned with positron beam energy of 6 
GeV and 100mA stored current at betatron tune values 
(36.12, 30.28). The horizontal beam emittance is 1nmrad 
while a coupling of 1% amounts to a vertical emittance of 
10pmrad. The machine is dedicated to users for 
experiments from 14 beam lines with 30 instruments. This 
operates with several filling modes, such as 60, 240 and 
320 bunches with 100mA or 40 bunches with 80mA. 
During the normal user operation, there are unscheduled 
beam dumps triggered by Machine Protection System 
(MPS) [2, 3]. These triggered dumps may be before or 
some times after the loss of beam. The loss of beam after 
the beam dump by MPS is understood as the reason as 
implied by the protection system. But the loss of beam 
before the beam dump by MPS or sudden fall of beam 
current and subsequently filled up by top up are 
unexpected. In these cases the reason is not identified or 
some cases it is undetected. But, though the beam is lost, 
it left some signature on its post-mortem data. From these 
data proper scrutinization of turn by turn orbits and the 
frequency spectrum measured at a BPM can improve 
understanding of such a beam loss and may help to 
increase the efficiency of operation by eliminating the 

sources of disturbance. For these purposes, there are 226 
Beam Position Monitors (BPM) distributed in 2303.952m 
ring to monitor the transverse orbits by Libera System[4]. 
These BPMs are connected with a Ring Buffer where 
continuously 16384 latest turns of data for each BPM is 
stored in Libera. When the Libera server receives a beam 
dump signal from MPS, it dumps 16384 turns of orbit 
data for each BPM to an Archive Server with an event 
time stamp for post-mortem analysis. It is worth to 
mention that the revolution frequency of PETRA III is 
130.121 kHz. Though there are 226 BPMs, all are not 
activated to trigger a MPS signal. The BPMs in damping 
wiggler sections in West and North, the BPMs in DBA 
sections are activated with lower and upper limit of orbit 
deviations in transverse plane. If the orbit deviations are 
beyond these limits at any of such special BPM then 
Libera initiates an interlock event to MPS to fire a beam 
dump signal. As mentioned above the post-mortem data 
not only contains orbits but includes these interlock orbit 
bounds and the -signal of beam intensity. These post-
mortem data are huge and contains a lot of information 
which we want to extract and analyze in this paper using a 
Java Graphics User Interface (GUI) Web application. 

The GUI is developed in Java. It requires JRE 6+ or 
Java Web Start 1.5+ to run with a memory of 1024MB. It 
uses FORTRAN subroutine MICADO[5] of CERN 
library of MADx program for its most effective orbit 
corrector [MEOC] method. The FORTRAN subroutine is 
called via a Java Native Interface (JNI) written in C. To 
run in every computer, where FORTRAN library routines 
are not available, this code temporarily copies FORTRAN 
runtime library files (.DLL) into TEMP directory of the 
user. The post-mortem data are downloaded iteratively 
from the Archive Server [6-8]. Due to heavy demand on 
this server, sometimes maybe bit difficult to retrieve data. 
If occasionally null data is retrieved then one has to read 
the event once again. 

Here we describe the beam dump events for the 
tripping of corrector magnets, wrong setting of power 
supplies, failure in RF system temperature regulations, 
unclosed injection kicker bumps etc. The main features 
are looking into the frequency spectrum [9] of turn by 
turn orbits of a particular BPM; the MEOC method is 
applied to identify correctors that might have perturbed 
the golden orbit leading to violations of the interlock 
limits at an active BPM. Due to transient malfunction of a 
magnet, the orbit will grow and surpass the interlock 
limits at some special BPM and the beam will be dumped 
by MPS. In post-mortem analysis this change in orbit can 
be corrected by a few correctors using MICADO to 
investigate the cause of beam loss in transverse plane. 
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