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SSRS-4 diagnostic system

 BPM simulation and testing

 Noninvasive beam size diagnostics for linac

 Diffraction radiation based transverse beam size 

diagnostics

 Smith-Purcell Radiation from 2D photonic crystals –

“dotted gratings”

 Emittance measurements
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BPM. BPM signal parameters

6 mm ESRF-type BPM

The spectrum of a 
Gaussian pulse.

The signal spectrum 
at the pick-up 
connector.

One of BPM 
from Kurchatov synchrotron

Special thanks to Kees-Bertus Scheidt
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The pulse of current 
and the signal at the 
pick-up RF connector.

The same signal as at top but after a low-pass filter. 
Small portion of power of the signal leaks to the next 
bunch. Therefore we demand for processing  a frequency 
band at least 500 MHz

Signal tail covers tens 
of followed pulses due 

to the narrow-band 
filter in Libera

BPM electronics
0.01 dB/K5um position resolution requires 

transmission drift tolerance of 
0.002 dB

0.009 dB/K

0.01 dB/K 0.009 dB/K

ADC

ADC

-

0.01 dB/K 0.009 dB/K+

-

Drift here is acceptable

ADC

1800 hybrid 
signal combiner



Beam size diagnostics
using x-ray imaging and interferometry techniques

Anatoly SNIGIREV
Immanuel Kant Baltic Federal University

Kaliningrad, Russia
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•Simple projection of X-rays + test diffraction object/wave-front sensor 
•Pinhole Camera (imaging)
•X-ray Lenses (imaging)
•Fresnel Zone Plates (imaging)
•Interferometry

collaboration with the X-ray Optics laboratory, Baltic Federal University
BFU Anatoly SNIGIREV, Petr ERSHOV, Artem KHEGAY
KI Andrei GOGIN, Roman SENIN, Alexander BLAGOV, Timur KULEVOI

Current status 
of X-ray based beam size monitoring 

at the PT-MT beamline @Kurchatov Insitute

CRL
Dipole

e-beam

13 m

Beam profile on 
screen

Si mono
Si FZP

PH secondary source 

Slits

1 m

X-ray-beam
PH

E = 6 – 30 keV

FZP: 
900 um diameter
∆rn = 0.4 um
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CRL  imaging (34 keV)

21.3 µm FWHM

B-Fiber  diffraction (34keV)

By using common beamline transfocator TF-6 
(16 Be lenses, 200 µm )

Source size measurements 
ID11@ESRF

Laue 
mono

Source

Z0 = 37m ZT =58m

Laue 
mono

Source
Z0 = 42m ZT =53m

By resolving of an inverse problem of X-Ray 
beam diffraction was calculated source 

size=15 mm

Measured focal spot FWHM=21.3 mm
Distance from source to CRL=37m

Imaging distance=58m
Source size=21.3*37/58=13.57 mm
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