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1. Polarization at SINQ

2. FOCUS

- requirements

- concept

- realization and components
== }

3. Polarization on FOCUS ?
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FOCUS

Concept: 1992-1994
J. Mesot et al.,J. Neutr. Res. 3, 293 (1996)
http://sinq.web.psi.ch/sing/instr/focus/focus.html

Realization: 4/95 - 12/98 (3.5 years)
First neutrons: 22/12/98
User operation since SINQ cycle 1/99 (April ‘99)

Joint venture between PSI and Saarland University: BMBF-
'Verbundprojekt’, approved for 2004-2007

Beamtime shared between German, international user
community and internal time (30%, 45 %, 25 %)

~ 35 experiments per year (April-December, 200 days)
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Requirements *:Oi\@

. Only TOF spectrometer at SINQ

Highly flexible, suited for several applications
Flux as high as possible
No inherent restrictions on sample environment

End position of guide available
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L’_ = Choice:

ING type of instrument
* hybrid or crystal TOF spectrometer

But more flexible than ING:
* larger range of incident energies
« various focusing options
* multiple monochromators
» multiple monochromator reflections
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LJ ING concept
[ Slow neutrons |
Liquid nitrogen
Detector bank Beryllium filter
{(He® detectors)
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= FOCUS concept

1 Shutter

2 Disc Chopper

3 Be Filter

4 Monochromator
5 Fermi Chopper
6 Sample

7 Ar Chamber

8 Detectors
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Concept - local divergencies f)ﬂ\
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L’ Rowland circle *‘iﬁ\@

Monochromator, Radius lattice planes: 2r
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- Source

Rowland Circle

Focusing Length:
1/f=1/Y + 1/L
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L,_ — | Time versus monochromatic O—C
focusing j@‘

Time Focussing

GM=MS,AAL=0

« frequency max. (frame overlap)
* resolution constant for
broad energy transfer range

Neutron Guide Monochron Monochromatic Focussing

GM#MS, AL#0

« frequency low Sampl
sresolution ideal only for
one energy transfer

Neutron Guide Monochromator
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[_._ = Concept - TF/MF
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[_._ — TF/MF focussing
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= Effect 002/004

Example: CEF excitation in a High-Tc compound
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—— Components: converging guide Q-
>

Length : 2950 mm
Vertical : 120 mm -> 95 mm (m=3.0)
Horizontal : 50 mm (constant), (m=2.4)
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LJ Components: disc chopper, Be-filter ﬁ\
Q

» carbonfibre disc (Astrium/Dornier)
- coated with Gd,O,
 diameter: 70cm

» 2 windows (trapezoidal, height 95mm)
* ball bearings
* max speed: 10.000 rpm

e -

FOCUS “Disc »»”Chopper
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Components: monochromators-|

Start 1998 with a PG monochromator:

* polygon surface
* variable curvature in both horizontal
and vertical direction
63 crystal pieces (7 columns, 9 rows)
* piece dimension: 25x19x1 mm3
» total area: 180 x 180 mm?
 use of PG 002 and PG 004 reflection
« accessible energies:
PG 002: 2.3 - 20.5meV (6 - 2A)
PG 004:9.0-30 meV (3 - 1.6A), flux!!

(original design idea: W. Buhrer, M. Koch)




PAUL SCHERRER INSTITUT

LJ Components: monochromators-l|

Since 2002 a second monochromator:

* natural mica (Glimmer, phlogopite)
- d-spacing: 9.9A
« automatically exchangeable with the PG-mono
within 1 minutes’s time
» mechanicallly identical
63 crystal pieces (7 columns, 9 rows)
* piece dimension: 25x19x1 mm3
» total area: 180 x 180 mm?
* accessible energies:
M 002: 0.3 - 2.54meV (16 - 5.8A), flux!!
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Components: Fermi chopper

Technical data Fermi chopper:

* Astrium/Dornier type

» max frequency: 20.000 rpm

* ball bearings

» master/slave system with disc chopper

» collimation package: 110 x 70 x 12 mm3
* cooperation with FZ Julich
* Al/Cd sandwich
« collimation: 2.0 deg

» 2nd Fermi chopper (1.0 deg) available:
» exchangeable within 20 minutes
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L’ Components:radial collimator

Radial collimator:

* inner radius: 218mm

« outer radius: 405mm

* height of blades: 340mm

* blades: steel (0.5mm) coated with Gd,O,
 angular range: 125 deg

* collimation: 3/1.5 deg

« oscillation period: =30s
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Components: detectors QG
i >

Three banks of detectors:

+ 375 tubes (Zurisys)
* rectangular cross section:
400 x 30 x 12 mm3
* 6 bars 3He
* sample distance: 2.5 m
* solid angle: 0.72sr
« distance accuracy: £1mm
« Argon-flightpath
 angular range:
10deg < 20 < 130deg
* HV: 1050V
« amplifier: ACHP96 (Zurisys/PSl)
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= Flux
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Standard devices

parameter | range device specials
temperature 15-475K closed cycle | heating element
4-700K closed cycle Il heating element,
height adjustment
1.5-300K orange cryostat | automatic He-refill
>50mK dilution insert Oxford type
400-1400K furnace
400-2000K ILL furnace
pressure < 10kbars pressure cell designed for inelastic
neutron scattering
H-field <7.5T cryo-magnet Oxford
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L’ Specials: magnet setup ﬁg
®

Fermi-Chopper
distance to sample:
1.0m instead of 0.5m
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L’ magnet - example
25 — ,
f
i Magnetic excitations in
—~ 20 L Tb"B,C..
- '
o : Field dependence indicates
Tn/ clear hints to a quadrupolar
= 15 L ordering in the 4f shell.
>
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—— Updates: 2d-SANS-TOF detector Q—C
>

Existing:
375 detectors cover the range10° - 130°

New Small Angle TOF-Detector Bank:

area: 70 x 70 cm?

angular range: Qo - 250

Qi 0.02A-1

pixel size: 1cm?

principle: position sensitive tubes (RS)

charge division readout
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—— Updates: 2d-SANS-TOF detector Q—C
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FOCUS Polarized ?

QG

Yes, but not under any conditions
1) Keep flux >0!
2) Background =0 !

3) Must fit into existing structure!
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What are the options?

1) Heusler monochromator (In)

Double focusing difficult
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[_l_ = SHe (In/Out)

-No know-how at PSI

(ILL) K. Andersen, E. Lelicvre
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TS - Polarizing multilayers (In/Out)

- -
-----
- bl 9

ytahn-PSI

Fermi Chopper

Disc Chopper Monochromator
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1) Fermi chopper + multilayer ?77?
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Intensity gain ?

Collimator+SM coated
Collimator \

Transmission
Transmission

Angle Angle
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Simulations, U. Filges (m=3, R=78%)

Divergence -->

Collimator

@ 5 meV

%1 PGPLOT Window 1

OER wwworwoews o CBK

Wavelength --->

Collimator + SM
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[_l_ — | Simulations, U. Filges (m=3, R=78%)

Resolution: 36 u eV --->40 ueV
Intensity: 1 —-> 1.2777 @ 5 meV

%1 PGPLOT Window 1 T|(X %1 PGPLOT Window 1




PAUL SCHERRER INSTITUT

L,_ — Conclusions O—c
j@‘

* FOCUS is a versatile cold neutron TOF spectrometer

* Due to a highly flexible concept it is suited for a large variety of neutron
scattering applications

* modular structure: new components can easily be integrated

* large variety of sample environment devices (7T, dilution, furnace ...)
* flux comparable to new IN5, 1/3 below IN6

» well established user community with large variety of different topics

*Polarization option in ???



PAUL SCHERRER INSTITUT m

= Thanks to the team ﬁ\
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Thierry Straessle
co-responsible

Fanni Juranyi, co-responsible
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Lothar Holitzner, engineer Stefan Janssen

ex-co-responsible

Uwe Filges
Simulations



