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What means CW?
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ELBE.

Single Shot / Low repetition rate

(e.g. LCLS, up to 120 Hz)

- low repetition rate

- low measurement bandwidth (Nyquist) = 60 Hz

Macro Pulsed

(e.g. FLASH, 1 MHz @ 800s, T, = 100ms)

- high repetition rate

- bandwidth limited by macro pulse length T,

(quasi-) CW

(e.g. ELBE, up to 13 MHz; LCLS II; ...)

- high repetition rate

- bandwidth only limited by bunch rate (Nyquist) = 6.5 MHz
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BAM - Setup
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Bunch Arrival Time Monitor (BAM)

- timing information coded to laser pulse amplitude
- bunch arrival time w.r.t. optical master clock

- single bunch resolution

- up to 40 GHz sensor bandwidth
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Noise Analysis ELBE.

» Identification of noise sources by their specific frequency
— 50 Hz and Harmonics from power supplies
— spurious at in kHz-range
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Noise Analysis ELBE.

» Identification of noise sources by their specific frequency
— 50 Hz and Harmonics from power supplies
— spurious at in kHz-range
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i .
Compression dependence ELBE.
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i .
Compression dependence ELBE.

— Energy variation -
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i .
Compression dependence ELBE.

— Pulse length — — Energy variation —
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i .
Compression dependence ELBE.
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= DC-Gun vs. SRF-Gun ELBE.
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= Outlook — beam based feedback ELBE.

suppression of residual Jitter based on BAM and BCM data
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i
Summary ELBE.

CW-Mode-Diagnostics
enables noise analysis with large spectral range

reveals high frequency and low frequency noise components

transformation of jitter components visible

at ELBE

translation of injector instabilities on electron beam jitter
performance evaluation of both injectors
beam-based feedback needed to improve stability

first successful test with analogue controllers

UTCA.4 digital LLRF control + feedbacks are in preparation
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ELBE.

Thank you.
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ELBE.

Backup

£ .

' - .
) MeDn

Seite 14 Mitglied der Helmholtz-Gemeinschaft

Michael Kuntzsch | m.kuntzsch@hzdr.de | Institut fiir Strahlenphysik | www.hzdr.de



S LSS S

Netzeinspeisung 230V~
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ELBE.
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Bunchkompression E . ELBE.
L
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- Kompressionsabhangigkeit ELBE.
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i .
What means (quasi-) CW? ELBE.

- low statistics

Single Shot / Low repetition rate
- low measurement (Nyquist)

(e.g. LCLS, up to 120 Hz)
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