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IHoabckue pusuxku B JH® OUAN (¢ 1961 roga)

Z.. Ogzhewalski
I. Sosnovska
J. Sosnowski

A. Holas
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I. Natkaniec
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(1yona, 1965)




PaccesiHve HETPOHOB B HCCJIEI0BAHMSIX KOHAEHCUPOBAHHBIX CPe/l

OcHoBHass 3aJa4a —  HCCJIACJOBAHUA  CTPYKTYPbl H  JUHAMHUKH
KOH/ICHCUPOBAHHOM CpeIbl HA AaTOMHOM YpOBHe. /[yis1 3TOro McnoJb3yrrcs
TEIJIOBbIE U X0JIOJHbIC HEUTPOHBI ¢ JHepruen £ ~ (.02 3B u 1iMHOM BOJIHBI

ne Bpoiias A~ 2 A.

OCHOBHbIE TEMBbI: OCHOBHbIE METOIMKH

- aTOMHAas CTPYKTYpPa KPUCTAJLJIOB - TM(ppaKkuus

- MATHUTHAS CTPYKTYpPa KPUCTAJJIOB - MAJIOYIVIOBOE paccesiHue
- “MsArKass’”’ MaTepus U )KUIKOCTH - pepiiekToMmeTpuUs

- aTOMHAasi 1 MATHUTHAA JUHAMHKA - HEynIpyroe paccessHue

- MIPUKJIATHBIC 32/1a4 U - paguorpacgus




Pa3BuTHe SKCIIEPUMEHTAJIBHBIX METOAUK HA
UMIYJbCHBIX peakTopax B JIHD

Heynpyroe
paccesiHue
1962

Ha KpUCTAJLJIaxX

UmnyiabCcHbIE 1963

peakTopsl B JIHD:
i N
UbP, UbP-30, UGP-2

MaJgoyriioBoe

paccesiHue
1974

Heurponnas
paauorpadgus
2012

Peduiekromerpus

1986




IlepBbli B MHUpe HMMNYJbCHbIN OBICTPBIM PEAKTOP NEPUOAUUYECKOTO
nericrpusi (MBP) Obla BBeaen B skcmayaranuio B OUSAU B 1960 rony.
HccaenoBanus KOHAEHCUPOBAHHBIX cpel Hayaauch B JIH® B 1961 rony.

1961 — 1968

1969 — 1980

1981 — 1983

1984 — 2006

2007 - 2010

2011 -2030
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Spectrometers at the IBR-2 reactor
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Tpu 3Tana pazBUTHA HEUTPOHHBIX METOA0B UCCJICA0BAHUS
KOHAeHCUpPOoBaHHbIX cpea B JIH® OUSAN

I. 1957 -1980 (MbP, UbP-30)
1957 -1972 ®.JI. lllanupo, E. Auuk, b. bypac: HY-paccessuue, TOF-qudgpakuus

1972 — 1980 U.M. ®pank, FO.M. Ocranesuu: MYPH, cuekrpomerpsl Ha UBP-2

I1. 1980 - 2008 (MBbP-2)
1980 — 1992 1O.M. OcraneBuu: MYPH, cnekrpomerpsl Ha UBP-2 (HRFD)

1992 — 2008 W. Harkaneu, A.M. baaarypos, B.JI. Akcenos, A.M. baiarypos

cnekTtpometrpbl HAa UBP-2: NERA, HRFD, SPN, Reflex, REMUR, FSD, DN-12,...

I11. 2008 - ??? (MUBP-2, JI.I1. Ko3y1eHKko)

HoBoe nokoJienue: M.B. Apaees, U.A. boopukos, B.. boanapuyk, I./l. bokyuasa,

C.E. Knuanos, /I.I1. Kozaenko, T.B. TponuH, B.A. Typuenko, /I.M. Xyno00a, ...
cnekTpomeTrpbl HAa UBP-2: DN-6, RTD, FSS, GRAINS, NRT, ...




I. 1957 - 1980 (UBP, UBP-30, lllaniupo, SAuuk, bypac, OcraneBu4)

1962
1963
1964
1966
1966
1967
1968
1974
1975

[Ipsamas reomerpusi B HY -paccessuuu (Illanmupo, I'osmmkoB, SIHUK U 11p.)

ITepBrie TOF-nmudpakuuonnsie sxcrepumMenTs! (Ilanupo, Hutn, CocHoBCcka u 11p.)
Oo6parnas reometpusi B HY -paccesnuu (Illanupo, Bajorek u ap.)

Cnekrpomerp KACOI" (SAuuk, baitiopexk, Harkanerm,...)

Cnexkrpometp IUH-1 (B.A.Ilapdenos, B.I.JIudopos, B.A.CemeHnos,...)
®okycupoBka B TOF-nudpakuun: Carpenter (ANL) u Holas (OM1)
NmnynbcHas marautHast ycraHoBka SNIM-1 (12 T) va MBP-30 (Illanupo, Hut)
IlepBriit TOF-cnekrpomerp MYPH (wienesoit) (OcraneBuu, YUep, Ko3JsioB)

[lepBas crpykrypHas padora: La,Mg,(NO;),,-24D,0 (basaarypos, bopka u ap.)
=eaa

Model of the
LMN structure

H-electron
shell shift

Acta Cryst. A35 (1979) 131




Heynpyroe paccessaue: “Ilpamas” u “O0parHass” reoMmeTpuu
(1962)

B.B.I'onkos, A.lllkaryaa, ®@.JI.Illanupo, E.A.fIlHuK “YcTraHoBKa 1isl M3y4eHHUsI PACCEHUSA
“npsimasi” reoMmeTpust

XO0JIOHBIX HEMTPOHOB” 1963 1.

A.banopek, T.A.Mauexuna, K.Ilapauncku, @.JI.lllanupo “CnexkTpomMeTrp 10 BpeMeHH NMPoJieTa ¢

buabTpoM nepena gerekropom” 1964 r. “oOpaTHasi” reomeTpus

KACOI' (MBbP-30) —» KACOI'-M (MBP -2) — NERA (UbP-2):
CIIEKTPOMETPHI B “00paTHOil” reoMeTpuu

- WME Station (OS/9)
Data Acquisition

L)

EtherMet

T;\ ﬁ Data
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! =R In'l Resolution Diffraction T
Ei 1| / \ Be-Filters
Moderator / II,' p \ | -
\ / R He* Detectors \ N. Harkanen, E. SfInuk
Background Choppers (INS and QNS) Pyrolytic Graphite
INS Analyzer
Single Crystal 9

QNS Analyzer



JINH-1 (MBP-1) — JAH-1M (UBP-30) — JUH-2ITA (UEP-2)

B.A.Ilapdenos, B.I.JIndgopos, B.A.Cemenon, A.I . HoBukos,
E.JL.SInpoBcknii, A.B.Ilyukos, C.A.Mopo3os, B.M.Mopo30B,...
K.A.Koznos, E.b./lokykun, B.A.3arpeonoB, B.b.Ilpue3xen

Beam stop

Sample table in
evacuated chamber )
Monitor 2

Collimator

Monitor 1

Curved-slit
chopper

Active core

of IBR-2 angl

vacuum beam
tube

Background
choppers

3
system He"-counters

CunexkrTp BO30y:KXIeHUN U
K Brrodarstar Bose-konaencar B ‘He

7/K.A.Ko3;10B HA ciekTpOMeTpe



IO.M. OcTraHeBuvu:
1) Ipdext Mécoayspa; 2) Ormea ®KC; 3) MYPH;
4) Kommuieke cnekrpomerpoB Ha UBP-2

14.10.1971 ducceprauusa “IPpdext MécOayspa: npuMeHeHUS B

¢usuke u xumun” KaHAUAAT P.-M. H. —> ZO0KTOP (.-M. H.

@d.J.IMlanupo: FO.M.Ocranesu4 — oauH u3 ayqmux ¢puzuxkos JIHD!

-
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\
¥
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TpyaHo HaiiTH 00/1aCTh, B KOTOPOii OH He ObLI ObI IKCIIEPTOM. 1936 — 1992

1967 — OTnen konaencupoBaHHbIX cpea? A.B. Boponeas / FO.51. CtaBucckuia?
1970 — FO.M. OcraneBu4!

1975 — MYPH na UBP-30 B meaneBoit reomerpun (YOK)
1978 — MYPH na UBP-30 B akcuajibHO# reoMmeTpuu
1982 — MYPH na UBP-2 B akcuaabHou reomerpun (FOMO)

1982 — 3 cnekrpomerpa na UbP-2: MYPH, /1H-2, KJICOI' _
1992 — 9 cnekrpomerpoB Ha UbP-2: MYPH, /IH-2, KJ1COI, I[eTelcop VYPH 1a UEP-30
JIAH-2ITN, ®ABP, CHUM, CKAT, CIIH, IU®PAH JI. Yep, FO. OctaneBnu




YuMO (FOMO) — cnekTpoMeTp MaJIOyIJIOBOI'0 paccesiHUus

JeTekTop ¢ akCuaJIbHON
reomerpueu niass MYPH, 1978
N.A. I'magkux, A.b. KyHuenko,

E . [TukeabHep
FO.M. OcraneBuy, JI. Uep

0.01 0.1

q A’
SANS from diluted solution of apoferritin
(spherical shell with R, = 62 A and R, = 41

out

i A). Two detectors at 11.95 m (red) and 5.27 m
E.A. [IukenbHep (blue) were used. 1 2




TOF-nugpakuus

B. Buras @ J1. lllanupo I. Sosnowska

Na,AlL,Ca;F ),
\ ' HRFD
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IBR-1 (1965) Ad/d = 0.02 IBR-2 (1994) Ad/d = 0.001




B.B.Hutu: TOF-qudgpakuus ¢ UMNyJbCHLIM MATHUTHBIM I10JI€M

1. B.B.Hutu, 3.I.Ilany;oBa, U.CocuoBcka, E.CocHOBCKH

“UccaenoBanne CTPYKTYP MeTOAOM TU(PPAKIUN HEHTPOHOB HA
UMIYJbCHOM ObIcTpoM peakTope (UBP)” ®TT 6 (1964) 1370.

2. B. Buras, J. Leciejewicz, V.V. Nitz, I. Sosnowska, J. Sosnowski,
F.L.Shapiro “The Time-of-Flight Method for Neutron Crystal
Structure Investigation” Nukleonika 9 (1964) 523.

3. II.C.Aunynos, P.A.Bockansin, P.3.JleButun, C.Huzunoxa, B.B.Hurtn,
P.I1.O3epos, I[1ak I'san O, C.llladppan “HeiiTrpoHorpaduueckoe
HccJea0BaHue reMaTuTa B MAaruuTaoM a0 120 kD na UbBPe”
Cooomenue OUSAN, P14-4548, [Iyona, 1969.

4. B.B.Hut “HeldTpoHHBIE HCC/IETOBAHNS MATHUTHBIX CBOMCTB

KPUCTAJNJINYECKUX BEIIECTB ¢ UCMOJIb30BAHUEM MMITYJIbCHOTO
MarHuTHoro moJuas” YA 32 (2001) 846-908.

5. B.B.Hutu “MeToa BpeMeHHU NMPOoJIeTa U HEMTPOHHBIE UCCJICIOBAHUS
KOH/ICHCUPOBAHHBIX CPeJl ¢ UCIO0JIb30BAHNEM MMILYJIbCHOIO
MarHuTHoro noJust” Auccepramus, 'atunna (2006).

HUBbP-30: 120 k9 > UBP-2: 250 kD
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CrpykrypHas HeiiTpoHorpagusi Ha peakTope UBP-30
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B.U.TI'opaeanii

b.H.Cagenko, A.U.beckpoBubiii, M./i1ioyra, A.M.banarypos, . M.Muponosa




I1. 1980 - 2008 (MbP-2, OcraneBu4, Harkanen, baigarypos,

AKCEHOB)
1982 DN-2 — ynuBepcajbHblii fudppaxromerp (banarypos, beckpoBubiii, CaBeHKO)
1984 HauaJjio ouosioruu Ha UbP-2 — memOpanbl, pudocombl (I'opaenuii, Cepaiok)
1986 IlepBbie in situ, real-time 3xcnepumenTbl HAa TOF-1udpakTomerpe (Muponona)
1987 Peduiektomerp SPN-1 ¢ mossipuzoBanHbIM nyukoMm (Kopheen)

1992 dypbe-qudppakromerp HRFD na nmnynscHom peakrope (OUSAU, ITUAD, VTT)

1997 Cunextpomerp NERA (Harkanen)

1998 DN-12 - TOF-cnexkrpomerp ajst mukpoodpasuos (OUANU, HUILL KN)

2000 T'ocynapcrBennas npemus Poccuiickonn @enepaunuu “3a paspadoTky u
peain3alilo HOBLIX METOA0B CTPYKTYPHOU HeMTPOHOrpadguu no BpeMeHHU
nposera”: OUSAUN (Akcenos, banarypos, Huti, Ocranesuy), IIMSA®
(Kynpsimies, Tpynos), HULL KU (I'ma3koB, COMEHKOB)

2001 dypse-nudppakromerp FSD (bokyuaa, [lIpaiioep, TamonoB)
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CerterosieKTpukHu, peppoidiacTUKU, CYIEPUOHUKH,

JLLA.lllyBasoB
1923 - 2004

JIMIIU/IHBIC MeMﬁpaHbl

b.H.CaBenko “HUcciienoBanne CerHeTo3J1eKTPUKOB U CETHETOIACTUKOB HA
HelITPOHHOM M paKTOMeTpe N0 BpeMeHHu mpoJiera”, Jlyona, 1989 r.

A.N.beckpoBHbiii “HeiiTpoHorpaguyeckoe uccjie0BaHue BOAOPOAHBIX U
AeHTePUPOBAHHBIX CyNIEPUOHHBIX KpHucTaLI0B”, lyoHa, 1989 r.

B.U.T'opaeanii “UcciienoBanus CTPyKTYPbl JUNHJAHBIX MEMOPAaH ¢ NOMOILIbIO
auppakuun HedTpoHoB”, /lyoHa, 1989 r.

. Canra “HeiirpoHorpaguyeckue uccjaeqoBaHus (Gpa3oBbIxX NepexonoB B
KPHCTA/LUIAX C YACTUYHO Pa3ynopsA04eHHOl cTpyKTypoii”’, MockBa, 1990 r.
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IMapanneasHoe ckanupoBanue BaoJjb TOF u 20 oceii. V3ea (400) MOHOKpHCTALIA
HeckoJIbKO THICAY TOYEK U3MEPHAIOTCS OTHOBPEMEHHO. KD,PO, npu T=80 K




N. Popa: Teopust tuppakuuv HEHTPOHOB HA KPUCTAJLIAX
(AkcTUHKUMA, TU(Yy3HOE paccesiHUE, BHYyTPEHHUE HATIPSAKEHUA)

Acta Cryst. (1987). A43, 304-316

Abstract

(1974), A30,

proposed.

An improvement of the classical theory of extinction
in mosaic crystals is made by starting from the energy
transfer equations valid for a general-type crystal
according to Zachariasen's [Acta Cryst. (1967), 23,
558-564] classification. Within the assumption that
only the integrated intensity of the diffraction peak
is needed, the equations are first simplified and then
solved. The result obtained for the extinction factor
is similar to that of Becker & Coppens [Acta Cryst.
129-147], but two new parameters
appear if the crystal is not of type 1. One of them,
determining the peculiarity of the transfer equations,
gives differences in the extinction factor not greater
than 8%. The other, representing the ratio of the
kinematical cross-section strengths along the diffrac-
ted and incident beams, gives differences up to 50%.
For crystals of ellipsoidal shape, empirical formulae
appropriate for structure refinement programs are

Extinction in the Framework of Transfer Equations for General-Type Crystals

By N. C. Popa*

Laboratory of Neutron Physics, Jaint Institute for Nuclear Research, Dubna, Head Post Office,
PO Box 79, Moscow, USSR

{ Received 31 October 1985; accepted 20 Ocrober 1986)

Zachariasen stated that any real crystal is situated

between two limiting types, distinguished by the
nature of the peak width: type I if the width is given
exclusively by the mosaic and type 11 if the width is
given by the crystallite size only. Correspondingly,
the secondary extinction follows the same
classification. So far as primary extinction in small
mosaic blocks is concerned, a description by the same
transfer equations has been considered good enough
under the assumption that this extinction is weak.
The unified theory of Zachariasen has been very much
criticized both for some mathematical errors and for
its physical basis. On the same basis, Becker & Cop-
pens (1974a) (BC) have re-analysed the HZ
equations. The solution which they provided has
become very popular both for its convenient param-
etrization for least-squares-refinement programs and
for its resistance to numerous experimental tests (see
e.g. Hutton, Nelmes & Scheel, 1981).

The limitations on the classical theory of extinction
in real crystals were clarified by the new dynamical

Nicolae Popa

at FLNP : 1981 — 1987 and 2003 — 2006

Acta Cryst. (1997). A53, 537-545

Correction for Thermal Diffuse Scattering in Time-of-Flight Neutron Diffraction

N. C. PoPA® AND B. T. M. WILLIS"*

“Institute of Physics and Technology of Materials, PO Box MG-7, Bucharest, Romania, and YChemical
Crystallography Laboratory, University of Oxford, 9 Parks Road, Oxford OXI 3PD, England. E-mail:
bertram.willis@ chemeryst.ox.ac.uk

(Received I8 July 1996, accepted | March 1997)

Abstract

A fast numerical algorithm is presented for calculating
the TDS correction to Bragg peaks recorded in time-
of-flight neutron diffraction studies on single crystals.
The algorithm allows two average sound velocities,
together with the structural parameters, to be treated as
free parameters in a refinement program. The correction
does not require, therefore, a prior knowledge of the
elastic constants of the sample. The model is tested on
a simulated set of reflection data.,

forbidden regions exist, in tamn depends on the ratio £
between the sample-to-detector flight path and the total
flight path (Willis, 1986; Popa, 1987a). In a recent paper
by Popa & Willis (1994) [referred to below as PW1],
many aspects of TDS in time-of-flight (TOF) diffrac-
tometry have been clarfied and an analytical formula
for the corresponding differential scattering cross section
has been derived. This calculation was based on a model
using two sound velocities, representing the velocities
(averaged over all directions) of the longitudinal and

transverse modes of vibration. Starting with this cross

Journal of

Applied
Crystallography
ISSN 0021-8898

Received 16 October 2000
Accepted 30 January 2001

© 2001 International Union of Crystallography
Printed in Great Britain — all rights reserved

Elastic strain and stress determination by Rietveld
refinement: generalized treatment for textured
polycrystals for all Laue classes

N. C. Popa®® and D. Balzar*“*

“Materials Science and Engineering Laboratory, National Institute of Standards and Technology,
Boulder, CO 80305, USA, PNational Institute for Materials Physics, PO Box MG-7, Bucharest,
Romania, and “Department of Physics, University of Colorado, Boulder, CO 80309, USA
Correspondence e-mail: balzar@boulder.nist.gov

A novel approach to model diffraction line shifts caused by elastic residual or
applied stresses in textured polycrystals is proposed. The model yields the
complete strain and stress tensors as a function of crystallite orientation, as well
as the average values of the macroscopic strain and stress tensors. It is
particularly suitable for implementation in Rietveld refinement programs The
requirements on refinable parameters for all erystal Laue classes are given. The
effects of sample symmetry are also included and the conditions for strain
invariance to both the sample symmetries (ltexture and stress/strain) are
discussed.




U.S. — USSR (Russia) Workshop on Neutron Scattering
BNL, Upton, New York, June 18 — 20, 1991

D e

U oS .-USSR
WORKSHOP

Neutron Scattering

June 18-20, 1991
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Structural Investigations at Pulsed Neutron Sources
Dubna, Russia, 1 — 4 September 1992

&8 P.Thiyagarjan
8 10.H.Cepiox
"2 R.K.Heenan
% B.A.TpyHoB
B 1.Natkaniec
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§ W.L.LF.David
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C.C.Wilson
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&1 T.Springer
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PaccesiHue HEMTPOHOB B KOHJACHCUPOBAHHbIX Cpeaax:
TEOPETHUKH M IKCIIEPUMEHTATOPHI BMecTe!

Teoperuxku JT® (cexkrop B.K.®easinuna) na UbP-2 (nauaso 1980-x rogos).

IMosicuenus naer FO.M.Ocranesuu.
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Tpauncpopmanuu BiSrCaCu,O, (3akanka, Harpes
(700°C), mnasaenne (900°C), oxnaxkaeHue).
IHepsoe nudppakuus + MYPH ucciaenoBanue
(1988), At=5 muH.

(2212) Jluppakuus ot ¢asz (2201) u (2212) 4

R D
PRI 0 I'’'M.Mupouona
“\“ () 3

da3oBbie mepexoasl Bo abae VIIIL
HaoOmonenune amopgubix das.
RT-3kcnepumenT ¢ At =5 min.

Diffraction intensity
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i
A

1
i
= (0.02 — 0.06) A-! il D
0 =(0.02 ) WW%%%WW ///77,,%
2. ,’/////// /,/
24 My 7,

SANS intensity

hda + lda
Muponosa u ap. lIucsma B AKITD, 1991




Mona ognoro umnyJjabca Ha TOF-qnudpaxkromerpe
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I'M.MuponoBa, OUSN, P13-88-326, 1988.
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HelTpoHOBOABI U MOJASAPU30BAHHbIE HeHTPOHBI HA UBP-2

1969 d.JI.Ilanupo: HaM HYKHbI HEHTPOHOBOAbI — OOBIYHBIC U MOJISIPU3YIOIIHE

1972 -76 G.M. Drabkin, D.A.Korneeyv et al. “Multilayer
Fe-Co mirror polarizing neutron guide” for Dubna

1979 Cnun-paunnep Kopueesa (Kopuees, Kyipsiesn)

1989 - 95 Peduiekromerpsl SPN 1 REFLEX ¢ nossipusoBanabiM nyukoM (KopHee)

K 1985 250 m neriTponosoaoB Ha UBP-2 (Ha3apos)

J.A. Kopuees, 1946 —2002

B.A. Kynpsinies

B.M.Ha3sapos, 1931 —1994




PeduiekToMeTpPHI € MOJAAPU30BAHHBIM ITYYKOM HEMTPOHOB:
SPN, REFLEX, REMUR

1.A.Kopueesn, H0.B.Hukurenko, B.U.bognapuyk, E.b. lokykun, C. KoxkeBHUKOB,
B.B. I1acwok, A.B. IleTrpenko, X. Pxanbl, JI.I.YUepuenko, C.I1. SIpagaiikumn,...
B.JI. Akcenos, b.I1. Tonepsepr (IIUAD), A.®D.llledeToB (IITUAD),...

compensating
7 coils

main rectangular
coils

— A
KopneeB, Axkcenosn, Finney (ISIS)

Cnun-¢paunnep Kopueesna ¢
NPOTHAXKEHHOU (110 7) padoyeit
Kopnees, Yepnenko na SPN-1 54011 10.

J.A.KopHnees, B.A.Kyipses
OUusUn P3-80-350, Iyona, 1980
NIM 179 (1981) 509.
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IHocaeanue nyosukanuu . A.KopHeeBa

D.A. Korneev, V.I. Bodnarchuk, V.F. Peresedov, V.V. Zhuravlev, A.F. Schebetov
“Inelastic mode of polarised reflectometer REFLEX-P for observation of surface
phonons and magnons” Physica B, 276-278 (2000) 314-315.

D.A. Korneev, V.I. Bodnarchuk, S.P. Yaradaikin, V.F. Peresedov, V.K. Ignatovich,

A.Menelle, R.Gaehler “Reflectometry studies of the coherent properties of neutrons”
Physica B, 276-278 (2000) 973-974.

OB bEOUHEHHbIN COOBLLEHUA OB bEAMHEHHbIA
UHCTUTYT OBBEANHEHHOIO MHCTUTYT

ANEPHbIX WHCTHTYTA ; ANEPHbIX

« AEPHbIX WUCCNENOBAHMNA
WCCNENOBAHMI _ UCCNEOOBAHMIA <

Oybxa [y6Ha

fOy6ua

L »
EEHEDE 151 P3-2002-189 E3-2003-56
- B. K. Hruarosw, C. TI. Sipanatixun, (LA, Kopness). B. H. Bomsapuyx, C. I1. Spazatixus [D. A Komesy], A. A. Beliakov, V. 1. Bodnarchuk,
. H. Bonnapuyyk V. F. Peresedov, A. D. Rogov, E. P. Shabalin,
S. P. Yaradaikin

PE®IEKTOMETP MOJSAPH30BAHHBIX HEHTPOHOB
OTPAXEHHE HEHTPOHOB OT MOTEHLIHATIOB PEDIIEKC-T»

C PASMBITHIMH FPAHHLAMH THE NEW WATER MODERATOR

OF THE IBR-2 REACTOR WITH A CANYON
ON THE LATERAL SURFACE.

DESIGN AND PHYSICAL PARAMETERS

Harpasneno s kypHan «[loBepxHOCTh»

d to «Nuclear and

——— T
esEsceTns TIETEEEERNERRE CUTRET T
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JA.A.HukounaeB, A.H.Huxkutun, K.Yiiaemaiiep,
K.Baabrep, K.Xaiinuu, H.H.Ucakos: 1-1 npemust
OUSAN 3a nuka pador “HeiitpoHorpaduyeckuit
TEKCTYPHBIA aHAJU3 U 3a1a4M reopusuxu” (1994 )

o,
Opexoeo-3yes0

Bocxpecencs B agum ug

[}
PR IORH A
Hlatvoa sl

3a 17 aer (1996 — 2013) B JIH® o0yuasaucs S8 crynenros u3z TT'Y u TI'ITY:
boopukos, bypuiauues, bymmeaesa, Bacun, I'opmkoBa, EpmakoBa, 3eb,

| KoBaJueB, KyiukoB, Knuanos, Mypyrosa, Pyrkayckac, Tamonos, Yypakos,...

A.H. Hukutun Tyaa: 1961 - 1991, TT'ITY, HHUI'PU, Tyal'yY
1950 - 2012 Ayona: 1992 -2012, JTH® OUAN oy




CoTpyiHu4ecTBO ¢ npeanpusaTusiMu TyJibl:

BHYTPEHHUE HANIPS)KEeHUA B ynapHuke nepgoparopa (JNR, 2001)

Anctenite peals

The main sample
The 3ysamgle

il

05 07 09

11 13 15 17 19 21 23
d A
JAuppakuuoHHbIe CHEKTPbl OT
HCXOHOT0 H3eJIUsl M H3eJausi
nocJjie JJIUTeJbHOH PadoThl

YTBEPAJAID

1.0, Texnuueckoro AHpeKTopa

AKT
N0 BHEAPEHHIO B Mpon3eocTeo ynaphnka [TTIR0HB.00.006

H3 craiH 20X2H4A
O6bEIHHEHHBIM HHCTHTYTOM X i (r.JlyGua) HO
¢ kadenpoh puimks TynbCKOro rocyRapeTBCHHOTO YHHBCPCHTCTA MPOBCHCHBI HOCHC-
JIOBAHHA PACTIPEAENCHHS OCTATOUHLIX BHYTP it B ynap nHes-
doparopa dip HEHTPOHOR,

Hecnenobatua MpoBOAHIHCE CPABHHTEEHO Ha CEPHHHBIX YIAPHHKAX H3
cram 65C2BA ¢ obremuoii aakamkoi # u3 cram 20X2H4A ¢ nemenTammesi.

HcenenopaHHAMH YCTRHOBJICHO, 9TO XAPAKTEp PAcTIPCICCHHA OCTATOYHBIX
HanpskeHHA B yaapHHuke H3 cramm 20X214A 61 p ans no co-
TNPOTHEJICHHA MABTEPHANA YCTANOCTHOMY PAIPYILEHHIO.

Ha ITOTO 38K & nueBMonepdopatope ITTIB0HB Gbun

PeH B TP TBO TITT8011B.00.006 13 ctam 20X2114A ¢ xuMuKo-
Tepmuveckoit o6paboTkoll — uemenTauHe.

Brenpenne 3Tof cTasm 06ecretio NOBbIIEHHE XAPAKTEPHCTHKH CpelHed
HapaGoTk Ha otkas 8 2,5 pasa. [Tpn nenomssosannn crams 65C2BA cpennas napa-
GoTia Ha oTkas cocTapaana 40 nacos, a 3 crams 20X2H4A s1a xapakrepucTHka Gul-
na yeemudena fio 100 uacon.

g(/ TuaBHBIA KOHCTPYKTOP I"H. 3usHn
Jlpexrop B3TT-1 CW B.U. Apedpren.

2
AKT 10 BHEIPEHU IO ﬂ//-’f?’f’m"

A.B. TamoHoB
“HelTpOHHBbIE
HCCJIeI0OBAHUS
0CTATOYHO-
HANPsIKEeHHOT 0
COCTOSIHUSA
KOHCTPYKIIHOHHBIX
MaTepUaJIoB U
n3geauin” 2007

B 2.5 pa3a npoaJjien

CPOK CJYXKObI M3/1€JIHSsI.

A.M.baaarypos
1.M./IeBuH
A.H.HukuTHH

28



Ipukiaaaubie padorbl Ha UBP-2: PocATom, Ty 1amam3zaBoj

Gauge volume 2x2x12
Austenite

B.B.Cymun, E.C.Ky3bMuH

CrapHas yacThb KopIyca
peakropa BBIP-1000

| Ferrite 15XIM®AA

JIBYXO0CHO HArpy:KeHHBIN
CTAJbHOM KpecT




HRFD — High Resolution Fourier Diffractometer at IBR-2

- 8,481
QB[K: ]
Moderator

- -

VME control and operative ‘

visualization/analysis g

- .

LYY

Background Chopper \

3
¥
= —

*Ni Guide Tube :

s

Fourier Chopper .
Backscattering

Detectors

Sample
Position

\

\ 90°-detector

E

I

|

G VME Station (0S/9)

Data Acquisition

EtherNet
Data Transfer

Put into operation in 1994 in collaboration between: FLNP (Dubna),

PNPI (Gatchina), VIT (Espoo), IzfP (Drezden)

MMMMMMMMMMMM

Aty= Const =10 ps, L =21 m, At)/t = 1-103/d =510 ford=2 A

Advantages:

very short flight path,

no pulse overlapping
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High Resolution Fourier Diffractometer at IBR-2
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CorpynaudecTrBo ¢ Xumpaxkom MI'Y

EBrenvii AHTHIIOB Anapen Kayiab Baagumup [Homaxkyuivu Jlenuc llenTsikoB
MIy MIY JJH® OUSIN, JH® OUSIN,
Paul Scherrer Institute Paul Scherrer Institute

CTpyKTypa PTYTHBIX BHICOKOTEMIIEPATYPHBIX CBEPXIIPOBOIHUKOB

E.B.Autunos, B.JI1.AxcenoB, A.M.baxarypos, /I.B.lllentsikoB u ap.,
PRB(1997), PRL(1998), PRB(2001), DA (2004)...

I'vranTckui nsoronuuyeckuu 3P eKT U CTPYKTYpHOE (ha3oBoe paccjioeHue B

MAHI'aHUTAX € KOJ0CCAJBbHBIM MAIrHETOCOIIPOTUBJICHUECM

H.A.baOymikuna, A.P.Kayuas, /I.U.Xomcknii, A.M.baaarypos, B.IO. IlomsikymuH u ap.
PRB(1999), PRB(2001), PRB(2004), J. of Phys. (2005), 2K2T® (2008),...




Mercury based HTSC: PRB(1997), PRL(1998), PRB(2001) (MSU + FLNP)

a o

Rietveld refinement of HgBa,CuQ,,, structure O3 position is filled partially, n(O3) = 0.12
L B e B B R R Hg_1201 hg5f-c % \&
1 n03)=0.12 / Cu () CHK

[001]

) 01 Ba 01 (

b L b

Normalized intensity

7 PR R R R S S ‘ <> <>
H Aot Al g M FY R PNY I O I WU Py WU WTTVOT. PO VRN TV PR WA O TIPSO ey L O TN PO Hg & 03 4 Hg%
-53 AL B R BN L I L B I L I AL B m
0.8 1.0 1.2 14 1.6 1.8 2.0 1101
d, A
110 7 T EE T T ] 2'04.”H|”H|””‘H”H”‘“”‘“”'hg‘cdoz',2'82
100—: ] 2.02 ] - 2.80
9 _ oxygen fluorine 1 i I
] 2.00 - - 2.78
580 1 ] I
=] 1.98 - - 2.76
10 ] : i
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60 - . ] i
] 1.4 ———r 17777 2,72
50 TA A O] L B T P e LR P e v i poy
6 H0E Dif 08 408 4B 195 T0% Gah 0.00 0.05 0.10 0.15 0.20 ‘0.25 0.30 035 040
Extra oxygen / fluorine content Extra oxygen / fluorine content
The temperature of phase transition Apical distances depend on the amount of anions!

depends on charge!


Выступающий
Заметки для презентации
Moreover, it was found by N.B. that if Pr-content is about 75% the state can be changed from metallic to insulating by oxygen isotope substitution. So we had an unique possibility to investigate FM-metallic and AFM-insulating phases separately. 


KoJioccajibHOE MArHETOCONIPOTHUBJICHUE U TUTAHTCKUHA
U30TONMUYECKUM I (PeKT B MAHTAHUTAX

Huge decrease of electrical resistivity Metal to insulator phase transition after
under the influence of magnetic field ! oxygen isotope 10O — 130 exchange.
10 3 SR S T SN L LA T M S R T S ST SRR R T L U B S Y, 3 1E+8 ; T T T T T T T T T T T T T T T T T T T T T T FE
1 1 Metallic - like : 3 1F+7 4 (Lay 25Pr 75)9.7Cag 3MnO;
10 ¥ Ferromagnetic E
S 10 1 Semicon. - like 1 1E+6 3 O-18 E
g‘ 10:,; Paramagnetic , ’g 1E+5‘; ]
Z 103 L ! ]
2 10]3_ 1 < 1E+4 3
104 1 3
104 ] 3 3
10 4 1 E
o .SIOI o IllI]I]I o Iléﬂl o I2(I]0I o Ilé(ll - I3(Nl LA B B R R R L T LI
T.K 60 80 100 120 140 160 180
I I I I S S S Temperature, K
HRFD .
Insulatin
IBR-2 : g
matrix
FRLRRED DRRRRED ROR 10 NRDA mm i Metallic
08 09 104 L1 12 13 clusters
Insulating state. Separated Metallic state. Infinite
l A | M ferromagnetic clusters. ferromagnetic clusters.
L B B B B L B L B LRI B
04 05 06 07 08 09 10 L1 12 13 Percolation effect in manganites

Diffraction pattern of (La, ,sPr -5),,Ca,;MnO,



JAudpaxkuusa u HY-paccessHue nmpu BbICOKMX TaABJICHUAX
DN-12 (1993), DN-6 (2012): PHIl KA + JIH®

. S
IIpepbiBaTein Heurponosox  Koubuesoi Oo6pa3sen

AETeKTOP
Single-crystal anvil cell

P,.. =7 GPa (sapphire)
P_. =30 GPa (diamond) 1 2 3 4 > 6

max

T=0.1-300K d, (A)



Выступающий
Заметки для презентации
Finer Radial Collimator available mid of 2005�to reduce background from cell by a factor of 5


T'ocynapcrBennast npemus Poccuiickou @exepanuu, 2000 r.

Pa3Burtne u pecajin3anus HOBbIX ME€TOA0B HEﬁTpOHHbIX

AUPPAKIMUOHHBIX MCCJIETOBAHUMM HA UMINTYJIbCHBIX U CTAIIHOHAPHBIX

si/IEPHBIX peaKkTopax

JIH®, OUAH HHUAD PAH,  amuuna

B.JI.AkceHoOB B.A.Kyapsiien

A.M.baxarypos B.A.TpyHos
B.B.Hutn PHI[ KU, Mockea

IO.M.OcTaneBu4 B.IL.Ina3koB
B.A.ComenkoB

> Qypbe-qudpaxkromerpus g
> CBEPXBBLICOKHE IABJICHHST | [
> HMITYJIbCHbIE MATHUTHBIE
noJist

> MAJIOYIJIOBOE paccesiHue
HEUTPOHOB




II1. 2008 - ??? (MBbP-2, Ko31enko, ...)

2012 DN-6 — micro-samples under high pressure

2015 NRT — Neutron Radiography and Tomography Station

2015 REMUR - Isotope-Identifying Neutron Reflectometry

2016 RTD - Real Time Diffractometer — diffraction and SANS in real-time

2019 FSS — stresses in bulk materials

2019 GRAINS - Neutron Reflectometer with Horizontal Sample Plane
IIupokoaneprypHble CUMHTHWLISIMOHHBIE JeTeKTOPbI: FSD, HRFD

HoBbie meToauku: X-Ray, Raman, ...

IIpoekTnI:

IGINSS - Inverse-Geometry Inelastic Neutron Scattering Spectrometer , beam 2
. Xynoo0a, E.A. I'opembrukun, A.B. beaymkun u ap.

SANSARA - Small-Angle Neutron Scattering Instrument, beam 10a
M.B. ABaees, T,B, Tponun u ap.

NRTCN - Neutron Radiography and Tomography Station with Cold Neutrons
J.I1. Ko3aenko, C.E. Kuuanos, b.H. CaBenko u ap.
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Summary

UccienoBanus KOHACHCUPOBAHHBIX CpPel METOAAMHU pPacCesiHUA HEUTPOHOB HA
UMNYJbCHBIX peakTopax JIH® npounuiu BHeYATJSOIUA NYTh Pa3BUTHA,
HA4YajJ0 KoOTopoMy ObLI0 mogokeHO B 1960-x rogmax HU.M.Dpankom,

®d. Jl.lllanupo, E.flnukom, b.bypacom, O.M.OcraneBuueM U UX y4eHUKAMU.

Co3nanHbli HA NbP-2 KOMILJIEKC CIIEKTPOMETPOB o0siamaer
XapaKTepuCTUKAMHU MHPOBOTo YpoBHs. Ero mocienyroinee passurue mo3BoJuT

peliaTh NPAKTUYECKHU JIO0bIe 32/1a44 COBPEMECHHOU HEUTPOHOTrpaduu.
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Hano 06110 OBI elie CKa3aTh 0 TOM KaK PAa3BUBAIOTCHA:

- ugen U.M. @panka no peajusanuu 0Mo0orn4eckon reMaruku Ha UbP-2

- HCCJICIOBAHMS MPH BBICOKHX (pexopanbix) naBjeHusax (DN-6, Ko3ienko u ap.)

- uccaenosanus Li- u Na-marepuaJsioB qiist akkymyasitopos (boOpukoB u ap.)

- pypbe-nupaxromerpus (boxkyuasa u ap.)

- peuekTomerpusi (AxkceHoB, bonnapuyk, Hukurenko, Apiees u ap.)

- HY-paccesinue (Xyno0a, ['opeMbIYKHH M AP.)

- paguorpadgus (tomorpadusi) (Kuuanos u ap.)

- HoBbIe MPOeKThI (IGINSS, SANSARA, NRTCN)

- IOTIOJTHUTEJIbHbIE METO/bI HCCJICIOBAHNN (PEHTTeH, PAMAHOBCKOE PacCesiHue,...

- B3aumoneicteue H30 HUKC u HI0O KC (neTekTopbl, cMCTEMbl HAKOIJICHHUS,...)

- IpoBeIeHue KOHGepeHLnil, COBCIIAHUN, HIKOJI
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