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MSPD beamline overview
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MSPD : Superconducting Wiggler
Budker Institute of Nuclear Physics (Novossibirsk, Russia)

Bmax 2.1 T, 31 mm period, 60.5 periods

@200mA -> B= 2.1 T  ,  K=6.08,  Ec = 12.5 keV, Pmax 11.8 kW
@400mA -> B= 1.26 T,  K=3.65,  Ec = 7.5 keV,  Pmax 6.8 kW  

MSPD beamline source
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Oct 2011 : Wiggler installation 
and first cool down   
(150 LN2 and  900 LHe required )  



Mirror (CINEL, Italia)

21 m from the source, 4 m before monochromator

1.2 m long, 2 mrad incident angle, 3 stripes (Si, Pt, Rh), water cooled 
1.5 µrad slope error specified

- reduce heat load on monochromator
- attenuate 3rd harmonics after monochromator
- collimate the beam (Radius = 21 km),

-> residual vertical divergence under heat load~ φM1~10µrad)
-> but striation effects 

- focus beam on MYTHEN detector (Radius = 9 km)  

MSPD beamline optics : collimating mirror
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adjustable height 
for all downstream components
(up to 56mm at PD station) 

No mirror 40-50 keV

Energy [keV]

Cu K pre Edge

Why collimation ?  -> improve energy resolution
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Why collimation for Powder Diffraction ?  
-> improve angular resolution -> 1.3-3.3 10-4  (8-50 keV)



MSPD Double crystal monochromator
(Accel/Bruker, Germany)

-1st and 2nd silicon crystals cryogenically cooled,
-Inside mechanics (crystals support, shields, rotation,….) 
thermalized by secondary water circuit
-7 motor axes : dcm_bragg, dcm_pitch2, dcm_piezo2, 
dcm_t2, dcm_roll1, dcm_roll2, dcm_vert

Si111 Bragg reflection, fixed exit offset of 20 mm

MOCO : Monochromotor 2nd Xtal pitch regulation
(either in intensity or in position)

MSPD beamline optics : double crystal monochromator
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(either in intensity or in position)

√2*εS*tan(θB)
ε S = 136 µrad,

-> Si111 Darwin width

2nd crystal rocking curve vs. Energy



Kirkpatrick-Beatz focusing optics – Irrelec France (ESRF licence)

- 30m form the source, 1.1/0,7 m before HP sample
- Elliptical bendable,
- Grading [W/Si] multilayer : 

Vertical p/q= 29.9/1.1, [W/Si]100, d~3nm, slope error < 1 µrad
Horizontal p/q= 30.3.9/0.7, [W/Si]150 , d~2.6nm, slope error < 1.5 µrad

- Focus spot of 12 µm (H) x 7 µm (V) at sample position over 20-50 keV

KB optimized to focus at the HP station, but designed to focus at the PD station as well

Direct spot size illumination Knife edge scans 

MSPD beamline : KB focusing optics
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Beam size at HP
-> limit measurements 
to Ø 80 µm gaskets  
~ 50 GPa

50 µm pin hole

0.7 mm x 0.7 mm aperture in FE and before KB, Ø 50 µm pinhole 



Pin hole (10-100 µm )

+ collimatorBeamstop

2θθθθhklIncident beam
CoF2

MSPD beamline : HP station
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+ collimator

Sample
e.g DAC cell

PIN diode

Beamstop

Rayonix CCD162mm
MAResearch, USA

100-500mm SD distance

First HP User experiment (June 27, 2012), 
Cantabria University  Group

Phys Rev B 88 (2013) 214108

Density Function Theory of structural phase 
transition sequence in CoF2 under ideal 
hydrostatic and non hydrostatic conditions



MSPD beamline : HP facility
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HP station: technical development & sample environment 

Alba award for technical development
Inline pressure calibration device

HT – HP experiments

� limited to 700 K

� 10% difference in temperature
� vacuum chamber to be designed
� increase the Tmax
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HP station : pressure effects in nanocrystalline oxides
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HP data @MSPD: 

Rietveld fit > structure solved
Effect on pressure on atomic positions, bond 
distances  and bond angles >> increase the 
distortion of TiO6 octahedra >> anatase more 
planar with pressure >> trigger the phase 
transition



HP station : microdiffraction

T Pradell, G Molina Universitat Politecnica de Catalunya
J Pla, J Molera Universitat de VicCultural Heritage 
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X. Turillas, UPM–CSIC – ALBA 



Multi Analyzer Detector (8 – 50 keV)

2θθθθhkl

Incident beam

MSPD beamline : PD station
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Mythen detector (7-30 keV)

�Si position sensitive detector

�6 modules  (1280 channels, 50 µµµµm pitch)
�Dist Sample-Det = 550mm
�ms time resolution

-> ~40deg in 0.005 deg pitch

Multi Analyzer Detector (8 – 50 keV)

�13 channels with 1.5  deg pitch
�Si111 or Si220 Bragg reflection
�YAP scintillator + PMT



YNiO3 

90.0754 º monoclinic distortion
Alonso et al, PRL  (1999)  3871

ALBA 30 keV

PD station : high angular resolution

Catalin  Popescu,  ALBA Workshop, November 2014

Xray lab  
-> Le Bail Fit orthorhombic S.G

-> extinction : Ima2m,I2cm, Imam, Imcm
-> no reasonable structure

MAD data @MSPD

I12/m1 S.G -> correct structure 10 Si , 19 O 

Why high resolution needed ?
-> small distortions
-> overlap in structure determination



MYHTEN
20 keV
Cabeza et al ,
Dept Inorganic Chemistry
Uni Malaga

Inma Peral

PD station : catalysis experiments
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MAD 30 keV, L. Barrio et al, CSIC Madrid



MYTHEN : pdf experiments
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Stroboscopic/Pump probe experiment/fast data acquisition using the MYTHEN detector    
(Knapp et al, July 2103)

PZT (PbZrxTi1-xO3)   Well known ferroelectric
MYTHEN 28 keV

MYTHEN : pump probe experiments
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E field (10 ms gate) …
but whatever excitation possible (e.g. laser) 

Data acquisition over 50-1000 µs,
adjustable delay
-> statistics obtained by cumulating frames  



Thank you for 
your attention!
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