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Pickup Review, 1

Button BPMs:
- Storage rings, linear machines
- slow pulse repetition rates (10 Hz - 5 MHz)
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Pickup Review, 2

Resonant stripline BPMs: Ve —Va

(XFEL)
fo = 1625 MHz VetVa

BW = 54 MHz
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Pickup Review, 3

Cavity BPMs: Vdi Vdip oc ax

(Fermi FEL) x=k P P4
fo = 6500 MHz Vmon Vimon o q
BW = 1.4 MHz
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Libera Brilliance For
Single Pass

* Few micron resolution.
- Usable on Buttons and Stripline pickups.

« 12dB of attenuation was stripped from
original Brilliance analog board.
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Calculation of Amplitudes
and Position

ADC rate buffer - single bunch position measurement
2000 I I I I

1500 — —

1000 —

500 —

counts
E
]
I%‘.
.
?
[
I
[

-500

-1000 —

_ pretrigger samples 1

‘<
«

-1500

v

posttrigger samples

| | | | | | \ | | |
60 70 80 90 100 110 120 130 140 150
samples

Libera Workshop 2008

2000 | | |

0 10 20 30 40




Performance

- Train of 1000 bunches

- Tested repetition rate up to 50Hz
- Xrms = 3,5045 um

- Yrms = 3,5672 um
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Libera Single Pass

Intel dual core COM Express
with extensive communication interfaces Optional communication modules

Up to 4 BPMs
in a unit
User/output module

Timing (LO)

space for 4 RF aequisifion modules
{each one having up fo 4 input channels per module)
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Input chanels

ADC resolution

Max ADC sampling clock
Memory size per module
Customizable topology
Customizable RF input
LO for downconversion

-16(4 per module)
-16 bits

-130 MHz

-up to 8 Gbits

-4 BPMs per unit
-up to 12 GHz

- internal



The pulses are converted to intermediate
frequency and processed by means of
analog RF chains. After that, they are
digitized and processed by the FPGA.

l LO reference
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INput A | RF chain +
freq. conv. " ADC

nputB | RF chain +
freq. conv. » ADC

Input C | RF chain +
freq. conv. » ADC

nputD | RF chain +
| freq. conv. " ADC
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Digital
processing
(FPGA)

Single pass
position stream
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* Low phase noise tunable local
oscillators are used to compensate
resonant pickup frequency drifts.

* Frequency corrections are computed in
real time and applied before next pulse
arrival.

 Temperature drifts in electronics are
compensated by means of pilot tone
signal.
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Requirements and Preliminary

Results
Fermi FEL:

pickup type: Cavity BPM 6.5 GHz
rep. rate: 10-50 Hz
bunch charge: 100 pC-1nC

Single Pass BPM

Resolution requirement: < 1 um
Foreseen resolution: 300 nm
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* Libera Single Pass shares the same
platform as Libera LLRF, combining
analog and powerful digital signal
processing with extreme connectivity
options.

* It will be available in mid 2009.




