[lepcneKkTnebl HEUTPOHHOWU pedNeKTOMETPUN
Ha UMMNyAbCHOM UCTOYHUKe DNS-IV

bogHapuyk B.W.
JTH® ONAU

< HelTpoHHble pedp1IeKTOMETPbI: OCHOBHbIE NPUHLMUMbI U OpraHM3aums paboTsl

< CoBpemeHHble TOF HP: ISIS, SINQ, SNS, J-SNS
< HP Ha UBP-2
< TeHaeHUUUN pa3snTtna: ESS

% HP Ha DNS-IV: Bbi30Bbl 1 BO3SMOXHOCTU
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Cneumanmsauma HEUTPOHHOWU pedieKToOMeTPUM

CnouncTble HaHOCTPYKTYPbI. [ToBEPXHOCTb.

e CoCyLUeCcTBOBaHME CBEPXMPOBOAMMOCTN U MarHeTu3ma. IpPekTbl 6an3octum
* CN1OUCTble HAHOCTPYKTYpPblI
e MeXKcNonHoe U BHYTPUCONHOE MarHUTHOE B3aUMOAENCTBUE
ePacnpepeneHne HaMarHMYeHHOCTM BINyOb CTPYKTYPbI B 3aBUCUMOCTH
OT CTPYKTYPHbIX NapamMeTpoB
*[IPOHUKHOBEHME MArHUTHOE MOJIA U BUXPEBAA PELLUETKA B CBEPXNPOBOAHMUKE
eBpemeHHan 3aBUCMMOCTb AOMEHHOWN CTPYKTYpPbI
e|llepoxoBaTOCTM Ha rpaHULLAX pasgena
ebonornyeckne cuctemol
* MarHUTHbIE }XUAKOCTU N SNEKTPOUTDI
e[1neHKkun JleHrmopa-bhogxeTr



HenTpoHHbIe pedeKTOMETpbI:
OCHOBHbIE NPUHLMNbI U
opraHmM3aumnsa paborbl
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OpraHusauna namepeHumn
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[ThOoCKOCTU paccesaHus
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PednektomeTpbl B HEUTPOHHbIX LEeHTPpax Mmnupa
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Ped/1ieKTOMETPbI C BEPTUKAIbHbIM NON0XKEHNUEeM 0bpasLa

Title

ADAM
D17
Pore

ASTERIX

PRISM

MAGIC
PBR

MR
Morpheus
PNR

REMUR
REFLEX

GINA

D3
MARIA

Source

ILL
ILL
KEK
LANSCE
LLB
NIST
NIST
SNS
SINQ
VVR-M

IBR-2
IBR-2

BNC

Chalk River

FRM2

Country

France
France
Japan
USA
France
USA
USA
USA
Switzerland

Russia

Russia
Russia
Hungary

Canada

Germany

Source
type
SS
SS
Pulsed
Pulsed
SS
SS
SS
Pulsed
SS
SS

Pulsed
Pulsed

SS

SS
SS

Set-up
type
SS
TOF
TOF
TOF
SS
SS
SS
TOF
SS
SS

TOF
TOF

SS

SS
SS

Flux at sample

2x10% cm2s-t

2x10% cm—2s-t

5x10° cm2s-t

1x107 cm3s?t

5x10° cm2s-t
1.3 x106 cm=s1
1.3 x10* cm=s1
1x107 cm2st

1x108 cm-2s-t

1x10° cm-2st
3x10% cm2st
1x10°% cm2s?t
4x10° cm2st

1x10% cm2st

5x107 cm=2s1

g-interval

0.01-5.4 nm*t
0.02 — 40 nm-t
0.15-7 nm-t
0.05-1.5 nm*
0.01 - 50 nm-t
0.01 - 50 nm-t
0.01-1nmt
0.01 - 15 nm-t
0.1 -1 nm+
0.1-1nmt

0.05-7 nm1
0.03-2 nm1

0.01 - 10 nm?

0.01-5 nm1
0.02-32 nm1

SS — steady-state mode; TOF — time-of-flight mode; mode with polarized neutrons is available

Minimal
reflectivity
1x10-6
1x10-6
1x10-6
1x10-8
1x10-6
1x10-6
1x10-8
1x107
1x10-6
1x10°

1x10-°
1x10-°

1x10°

1x10°
1x10°¢



Ped1ieKTOMETPbI C TOPN30HTaIbHbIM MOJ0XKEHNEM 00pa3La

Title

REFSANS
N-REX
FIGARO
AMOR

Platypus

LR

GRAINS

Inter
PolRef
OffSpec
B16
REF

Source

FRM II
FRM Il
ILL

SINQ
OPAL

SNS

IBR-2M

ISIS
ISIS
ISIS
J-PARC
CARR

Country

Germany
Germany
France

Switzerland

Australia

USA

Russia

UK

UK

UK
Japan
China

Source
type
SS
SS
SS
SS

SS

Pulsed

Pulsed

Pulsed
Pulsed
Pulsed
Pulsed
5

Set-up
type
TOF

SS
TOF
TOF

TOF

TOF

TOF

TOF
TOF
TOF
TOF
SS

Polarized
neutrons

POL

POL

POL
non-POL

POL

non-POL

POL

non-POL
POL
POL
POL

non-POL

Flux at
sample

~106 cm2s-t
3x108 cm2st
~108 cm2s?t
1x108cm2st

1x10°cm=2s?
1x107 cm2st

2x106 cm2s1
1x107 cm?s?
1x107 cm2s1
1x107 cm?s?
1x107 cm?s?

~107 cm2s?

g-interval

0.05-10 nm?
0.01-1.5nm1
0.05-4 nm*
0.01-5nm*

0.05-5nmt1

0.01-2nm%t

0.05-1nmt

0.01-5nm*
0.01-5nm*
0.01-5nm*
0.01-5nm*

0.03 -0.5nm?

Minimal
reflectivity
5x1077
1x107
1x10°%
1x10°

1x10”

1x106

1x10°

1x10°

1x106
First experim.
First experim.

Under constr.



PE®/IEKTOMETPbI NEP-2

EPSILON
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PEO/IEKTOMETPbI NBP-2

YcTaHOBKa NMnockoctb I'Ionﬂpu3a MoToK Ha obpasue | Q-guanasoH - p,uanasoH
pacceaHUA

PEMYP 3x10%clcm? 0.05—-7 um1 0.9 = 15

PEDNIEKC H + 104 clcm? 0.01-1.3 Hm1? 1.4 +10

POUHC H (+) 2 x108 ¢l cm2 0.05-3 Hm? 0.5+ 10



OKpyKeHune obpasua

* HnsKkmne temnepatypbl 1.5+300K
e Bbicokme Temnepatypsbl (ras/Bakyym) 300 <+ 900/1900 K
* MarHuTHble NonA 10+15T

e TepmocTtaTbl (TemnepaTypa, BNAXKHOCTb, AaBJ/IEHUE)
e X-Ray option
e MBE in-situ Kamepa




AHanns nonapumsaumun. HamarHmyeHHble 3epKaaa

wide angle polarisation analyser

concept of V=cavity

multi-channel V-cavity




AHanuns nonapusaummn. Pol He3 - filter




AHanuns nonapusaumn. Pol He3 - filter

E. Babcock, S. Mattauch, A. loffe, Nucl. Instrum. Methods A 625, 43 (2011).
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time (hours) J1 cell with D =6 cm!

T1,,=660h
Polarization vs. time of J1 polarized in-situ

on the JCNS reflectometer

 Very high 3He polarization: 80.2% and T1= «
» AFP flipper of 3He polarization — no need in a flipper after the sample



AHanuns nonapusaummn. Pol He3 - filter

3He polarizer 3He wide-angle Polarization Analyzer:

3He polarization => 78.5%

Transmission through the polarizer 23.8%
with neutron polarizing power 97.6% for
0.895A neutrons.




AHanuns nonapmsaumn. Pol He3 - filter

0 =240°
Pressure 3He = 2bar

Covers hot neutrons!

T,=300 hours (c.f. theoretical limit T,,,,=400h)
Designed to cover hot neutrons, 1 = (0.55+3.3)A

Results of TOF neutron test at V20@HZB
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Future ESS reflectometers

ESTIA . A focusing reflectometer for small samples

Selene guide

PSD




Future ESS reflectometers

FREIA . Fast Reflectometer for Extended Interfacial Analysis.
Fast Kinetic Studies to Reflectometry

Target monolith Common shielding bunker
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[Mpobnrema doHa Ha UMNY/ILCHOM peaKkTope

Cxema paboTbl Ha peakTope NBP-2
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[Mpobnrema doHa Ha UMNY/ILCHOM peaKkTope

With
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[Mpobiema $oHa Ha UMNY/ILCHOM peakTope
Cxema nogasneHua GoHa Ha 2-x npepbiBaTENAX

AN N3OTHYTbIN

Lo . L HENTPOHOBOA
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[lpobnema doHa Ha UMNY/IbCHOM peaKkTope Au(500A)/Si, ¢=14-103

Chopperl — 1m; Choper2 — 21 m; A = 1A; A __=15A
Background substrate — 5% of averaged power
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[Mpobnrema doHa Ha UMNY/ILCHOM peaKkTope

PeUnKANYHOCTb

A=20A

Onuus Real-time reflectometry
(6onblion Q gnanasoH)

|

[JONONHUTENbHbIN NPepbIBaTE b
AN5 PaboTbl Ha KaxKaom 2-1 BCMblLLKe
peakTopa
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