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Abstract

More than one year after the commissioning of the ESRF's new Extremely Brilliant Source (EBS), the Beam Loss Detectors (BLDs) are continuing to be used for extensive
applications and studies, notably at injection. A total of 144 BLDs and 36 associated Libera Beam Loss Monitors (BLMSs) are distributed in the EBS ring and the Booster. These BLDs
allow to measure slow losses during user-mode operation and fast losses at injection, with a sub-orbit-turn time resolution. In this paper these fast beam loss dynamics are
presented at injection for different lattice parameters, collimator-settings and beam conditions. We will also show the excellent correlation with results obtained from the

injection efficiency diagnostic and the bunch length acquired with the Streak Camera.

The ESRF complex The Beam Loss Detectors (BLDs)

EBS parameters in User-mode: EBS ring 128 BLDs in the EBS machine

* Circumference = 844 m » 8 additional BLDs for dedicated studies
* Beam energy =6 GeV e 8 BLDs in the Booster

* Beam current =200 mA * a 3-mm lead shielding to stop Synchrotron Radiation
ooster

* Typical lifetime = 20h and to measure electron losses only
e 3.5-10%2 electrons
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The Beam Loss Monitor (BLM)

* 4.9-107 lost eleCtrOﬂS/SeCOﬂd We can use them in: 4 pick-up inputs Trigger input  4x RJ-25 Dip switch panel
At injection:  Slow mode (1 MQ termination) during the User-mode l
* 0.5 mA/shot * Fast mode (50 Q) termination) during the injections S A PR
. 80% injection efficiency -- Q Q O
1.8:10° lost electrons in around 2-3 ms i
Injection Losses in EBS Machine parameter optimization

At injection, the fast mode (50 Q termination) gives two essential

informations: where the losses occur and the time_ domain.
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LB I the performance of the injection process.
BLDs vs other diagnostics
BLDs vs Streak Camera BLDs vs Transfer Efficiency System
The injected bunch length (measured with the Streak Camera) is influenced by several parameters. The Transfer Efficiency System measures both the current in the

Booster (B) and the added current in the EBS (E).

Bunch length evolution in time
' ' ' ' ' Total Injection Losses (BLDs) vs Loss current (Trefflite)

The time evolution of the
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Injection and extracted losses in the Booster Conclusions
4 BLDs are positioned in the injection zone. At injection, | 4 additional BLDs are positioned in the extraction zone. At ESRF, the BLDs have been intensively
two events are visible on this BLD: Strong losses are visible during the Booster extraction and systematically used in EBS, especially
the injection process and the o orocess. They starts at about 400 us before extraction, with at injection. The time-resolved. ipjection
bunch cleaning (15 ms after [T mmm——— | ory behaviour aused . semmmmmemegnene | | 105565 Can be used to optimize the
the injection). This cleaning / | | by the complex extraction .| csilatons caused by | machlne during the Machine Dedicated
system uses a scraper to : | — scheme involving 3 slow =_| o \\‘. N | Tlme (MDTS?. Thes.e fast losses agree well
remove electrons from RF- §. e purty cleain | | bumpers, one pulse septum — \ W|t.h-other diagnostics, such as the Transfer
buckets that must be fully ‘i. — I | magnet and one fast : ' Efficiency System and the Streak Camera.
empty for experimental ~ = | extraction kicker New tests =& | !n.the. Booster, the BLDs can identify the
requirements. and studies are planned. ] / |nJect|qn, the bunch cleaning and the
N J . 4 extraction processes.




