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R&D activities at DESY

Automatization

Klystron linearization

Piezo control

Controller of sc cavities

RF-gun controller

New IF for field detection

Software for ATCA LLRF control system



Automated Accelerator Operation

High degree automation of accelerator operation
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Klystron linearization

* How close to saturation can we operate?

(10%? 3%7?)

» Klystron linearization implemented in

Simcon 3.1

-measurements of nonlinearities in high

power chain

- first results of operation

Wector modulator output, Circles corresponding 10-160uv

Second preamplifier output. Circles corresponding 10-60%

025

First preamplifier output. Circles coresponding 1-7mW

Dk ssnadu gty

015

() T o

0ns

005
01}
015

02

025

Klystron output amplitude (narmalized to the max level sqrif~2 63 MW

12

0.8

0.6

04

0z

Etror between vector sum amplitude and set point amplitude vs. loop feedback gain

for different interp. knots number.

5P level 1000

300 T

280

5]
=
=]

i
o

RMSE and detrend mean error

=]
[=]

50

T T

T T T T T

¢ | —+— detrend noise for tab =32 G=32

——without linearisation

Fedback gain

100

———

|
|
|
Nl

i__
i

rea—donear| [T [ || e
Bue ndteion 17 11 AT
Sttt e T T T
[ T A N IOPE) I R
]
o ET
T
TR T I T T T ]
LET
Attt —+—
I o e N I A N
I R N NN RN (R A A
01 0.z 0.3 04 0.5 0.6 0.7 0.8 0.4 1

Input signal amplitude (RF gate) [normalized to max level]




detuning [Hz]

Piezo control
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Controller of sc cavities

SIMCON 3.1 at:
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RF-gun controller

SIMCON 3.1 at:

RF-Gun at FLASH —
permanently

RF-Gun in Zeuthen —
permanently

BESSY gun tested in
Zeuthen with probe

RF-gun in PSI — plan for 07
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Phase stability of beam in RF-gun at FLASH

ool | Mesdme | peerns | e
rf drive only | 2.2 /400 us 0.73° 0.50°
PI control 0.7° /400 ps 0.18° 0.17°
AFF(1) PI(9) [ 0.3°/400 pus 0.10° 0.13°
AFF and P as above as above as above
AFF and PI unstable unstable unstable




New IF for field detection

Now:

IF =250kHz

SF=1MHz

TS = lus

4 samples / IF signal period

prediction needed
Future:
IF =81MHz
SF=36MHz ?
TS = lus

many samples per TS
averaging possible (noise reduction)

« multi-channel IQ detector implemented in
SIMCON controller

* |Q detector tested in ACC1 with IF=9MHz
and Fs=54MHz
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ATCA Software - Solution A
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ATCA Software - Solution B

Each board process aII three kinds of smnals

TREE

fast opto-links

< Backplane




ATCA Software — In progress

e |PMI controller

« Communication protocols
— PCI Express
— Gb Ethernet
— Low Latency Communication Links
— Communication between FPGA and DSP



Thank You



