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PEAKTOPHbIA KOMMNEKC MUK

HayuHbie pepakropsl: B. /1. AkceHos, M. B. Kosansyyk

TIETEPBYPTCKUNA UHCTUTYT SAEPHOU dU3UKN

Poccus, 188300, /leHuHrpaackas oba. r. atumHa, Opnosa Pouwa

X

HauwmoHanbHbiA HCCEA0BATENLCKMM LeHTP LHyPHaTOBCKUH HCTHTYTS

TMeTepbyprexmii MHCTUTYT AfepHOR GWamkie M. B. 1. oHcTaTMHOES

o E PEAKTOPHbIH KOMNNEKC NUK
HUENLMA MHBECTMLHOHHOrO NPOeKTa =
. «Homlllnm WHHEHEPHO-TEXHUYECKHX Tom &
Tom1l  KoOHUENUMA MHBECTHULIMOHHOIO NpoekTa « MoaepHU3aUMA
_ cucTeM obiecneyeHnA aKCyaTaLmum e Ko
WHXEHEPHO-TEXHUYECKMX CUCTEM O NeYyeHUA IKCnayaraumn “mmﬂ .llmlmm“ﬂ'ﬂ um
peaxTopa MUK u ero Hay4HbIX CTaHUMi» peaktopa MUK 1 ero HayuHbiX CTaHLMA» Logmm Ilmuﬁ Sasii np
77777 Tom2  HayuHoe 06oCHOBaHME KOMMNAEKCE 1 peakTopHoro Komnnexca lHK»

IKCNEPUMEHTANbHbLIX CTaHUMA Ha peakTope MUK

NUMA MHBECTULMOHHOTO NPoeKTa
IHCTPYKLLHA Na6OPATOPHOTO KoMNNE KEa
opHoro komnaekca MUK»

/1 U

HaumoHanbHe!i MCCNeA0BAaTE NLCHUA LIBHTP. q{_wamacmi WHCTHTYT

MNeTepGyprcxuit MHCTUTYT ARepHOA driankmuM. b. 1. KoncTanTnHoB2 I HSOHHOIO PO

HWLL «Ky praToBOHIAA MHCTMTY T, 2015

PEAKTOPHbIil KOMINIEKC MUK

Tom 2

Hayuoe o6ocHoBanme KoMnnexca
IHCMEPUMEHTANIbHBIX YCTAHOBOK
Ha peaktope UK

T R ek T =

1aHu1e npubopHOH 6a3bl PEakTOPHOTO KOMNAEK

HaumoHanbHuii MCCNeaoBaTensCHui LeHTP sHYPHaTOBCHIA MHCTHTY TS
MeTepGyprexuwia UHCTHTYT AfepHOA duamter uM. b. M. KoncraHtHosa

-----

" PEAKTOPHbIH KOMMJIEKC MUK
Tom 3 -

KoHuenwuwa WHBECTHUMORHOFO NPOEKTa
«PeKoHCTPYKUWA nabopaTopHoro KoMnnexca
peakToproro Komnnekca MUK»




dKcnepuMeHTanbHeIe CTAHUUU Ha BeAyLmX
UCTOYHUKAX HEUTPOHOB

MUK | L | FRM-l | HFIR | SNS | J-Park | ISIS

NPOEKT
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Breaking the protein rules
by Tanguy Chouard (editor for Nature in London) Nature (2011) V. 471 p.151

Knaccuueckas aorma monekynsapHoun 6uonorun: yHKUMs 6esika Hanpamyro
onpenensercd ero yHUKanbHbIM 06pasom ynakoBaHHOW NpOCTPAaHCTBEHHOM
CTPYKTYpOU. TTouemy yHKLUMOHUPYHOT 6enku (MnU UX PparmMeHTbI), KoTopble

HaXoAaTCa B «HeynopsaAoYeHHOM» Buae?

3aMOK U KIFov

WHayumposaHHoe

cBOpavuvsaHue
CornacHo TpaAULIMOHHBLIM

npeacTasneHuam, benok
HemeAseHHO nocre CUHTesa
cBOpauyuBaeTcsa B
YHUKANbHYHO U CTAbUNbHYHO
KOH(POPMALINIO, — KKJTHOU»
(cnesa). Ero qpopma npu

3TOM UaeanbHo HecTpyKTypupOBaHHas 4acTb
npucnoco6neHa Ans 6enKOBOrO perynatopa akTUBHOCTU
B3AUMOAEICTBUA C reHos CREB (cneea) ucnonb3yet
Cy6CTPATOM UNU Apyrum  <3GMOK>», yTObbI camou npuobpecTu
6ESTIKOM, — <3AMKOM> POpMy «Knroua» (cnpaea), BMeCTo
(cnpaga). TOro, YTO6bI NPUHUMATL 3TY POPMY

CAMOCTOATEeJ1bHO U 3apaHee.

TTepemeHumeaa qpopma

. G
S1E &y

CurHanbHbIN 6enok Sicl aaxe B
CBA3GHHOM COCTOSIHUM OCTaeTcs
HeCTPYKTYPUPOBAHHLIM, A
KQXABIU U3 ero
(POCCPOPUNUPOBAHHBIX OCTATKOB
(NokasaHbI LMppamu) 3aHUmaeT
eAVHCTBEHHbIN GKTUBHBIM LIeHTp
no oyepeaun. 10T 6enok
npeacTasnset cobovi cmechb
KOH(POPMALIUIA B COCTOSHUU
AWHAMUYECKOro paBHOBECUS.




Pubocoma: 6enok paxktop anoHraumm TpaHcnaumm eEF1A

[naBHasa ponb (PAKTOPOB 3MOHrALUUU: YyBesiudeHUe CKOPOCTU SJIOHrauUU Ha
HEeCKONMbKO NOpPAAKOB U CNOCO6CTBOBAHUE YETKOM (PUKCALIMU KOMMIEKCOoB

-, \) Domain 1
N ﬁ?’eﬂ' A DNeMeHTAapHLIMA  3SI0HTALUOHHLIN

P hit ) LUMKN  puUboCcoMbI, B pesynbTaTe
KOTOPOrO NpOYUTLIBAETCS OAUH
Tpunner  (kogoH) MPHK  wu
pobasngeTca 0aHa AMMUHOKUCIOTA

o Lioenatn:o K pactywemy nonunentuay

CTpYKTYypa pakTopa 310Hraumm

TTpumep HecTpyKTypupoBaHHOro benka. B 3kcnepumeHTax no paccesHUHO HEUTPOHOB C
UCMONb30BAHUE U3OTOMHOrO 3aMelleHUs U aHanusa nosnapusaLUUUyCTaHOBIEHO, YTO
6enok eEF1A He umeeT MUKCUPOBAHHOM XeCTKOW CTPYKTYypbI B pacteope, a ero
KOH(popmauusa 6onee pacluvpeHa U pasynopapoveHa, Yem y ero MpOKApPUOTUYECKUX
QHanoros.

TTpeanoxeHo 4YeTBepTOe HATUBHOE COCTOSHUE 3YKAPUOTUYECKUX (PAKTOPOB - COCTOAHUE
C BbICOKOU MeXAOMeHHOU NOABUXHOCTbIO

I.Serdyuk, V.Aksenov et al. J.Mol.Biol. 292 (1999) 633; T.Budkevich, I.Serdyuk, V.Aksenov et al.
Biochemistry 41 (2002) 15342
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Instrumentation base of RC PIK

* The investment project "Reconstruction of the laboratory facilities at the RC PIK*
(NG + CNS + 12 instruments)

* the investment project “Construction of the instrumentation base of the RC PIK”
(2 CNS + 20 Instruments)

Experimental stations for condensed matter (9+13=22)
* Diffractometers (4+3)

 Spectrometer of inelastic scattering (0+5)

* SANS (3+3)

» Reflectometers (2+2)

(1%t project + 2" project)
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Inaugural Meeting - June 24, 2015, (@ PNPI, Gatchina

Diffraction / June, 24 at PNPI Gatchina

Name Organization Specialization email
Alexander Kurbakov PNPINRC Kl, Gatchina Crystallography and neutron diffraction kurbakov@pnpi.spb.ru
Anatoly Balagurov JINR, Dubna Crystallography and neutron diffraction bala@nf.jinr.ru
Vyacheslav Em NRC KiI, Moscow Crystallography and neutron diffraction vtem9@mail.ru
Peter Staron HZG, Berlin Neutron Stress diffractometry peter.staron@hzg.de
Werner Schweika FZJ, Julich Polarized neutron diffraction w.schweika@fz-juelich.de
Martin Meven RWTH Aachen Crystallography and neutron diffraction martin.meven@frm2.tum.de
Arsene Goukassov CEA-LLB, Saclay Z;fa;gcci;g;actlon group at LLB, polarized neutron arsen.goukassov@cea.fr
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Spectroscopy SC

Spectroscopy/ June, 17 at PNPI Gatchina

PETERSBURG NUCLEAR PHYSICS INSTITUTE

Russia, 188300, Leningrad District , Gatchina, Orlova Roscha

Inaugural Meeting - June 17, 2015, (@ PNPI, Gatchina

Name Organization Specialization email
: L k.schmalzl@fz-juelich.de;
Karin Schmalz| F2J, Julich schmalzl@ill.eu; schmalzl@ill.fr
NPI, Troitsk; Immanuel Kant Baltic

Evgeny Klementjev

Federal University, Kaliningrad

Triple-axis spectroscopy

clement@inr.ru

Jorg Voigt FzJ, Jilich TOF neutron spectroscopy j.voigt@fz-juelich.de
Pavel Alekseev NRC KI, Moscow Triple-axis spectroscopy pavel alekseev-r@mail.ru
Jiri Kulda ILL, Grenoble Triple-axis  spectroscopy  and  polarized|, 4 i ey
neutrons
Michael Monkenbusch FzJ, Jilich Neutron spin echo spectroscopy m.monkenbusch@fz-juelich.de
Margarita Russina HZB, Berlin TOF neutron spectroscopy margarita.russina@helmholtz-berlin.de

Victoria Garcia Sakai

ISIS, Didcot, Oxfordshire (also ILL SAG

TOF neutron spectroscopy

victoria.garcia-sakai@stfc.ac.uk
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Large Scale Structures SC
Inaugural Meeting - June 29-30, 2015, (@ PNPI, Gatchina

Large Scale Structures / June, 29-30 at PNPI Gatchina

Name Organization Specialization email
Alexander loffe FzJ, Julich Instrument construction diffraction/reflectomrtry |a.ioffe @fz-juelich.de
Evgeny Moskvin PNPINRC KI, Gatchina emoskvin@Ins.pnpi.spb.ru
Mikhail Avdeev JINR, Dubna avd@nf.jinr.ru
Boris Toperverg PNPINRC KI, Gatchina Boris.Toperverg@ruhr-uni-bochum.de
Ali Ezzeldin Metwalli TUM, Miinich ezz.metwalli@ph.tum.de
Stefan Mattauch FzJ, Julich Instrument construction diffraction/reflectomrtry

s.mattauch@fz-juelich.de

Dieter Lott

HZG, Geesthacht

Dieter.lott@hzg.de
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Detectors & Monitors SC
[naugural Meeting — 14-16 September, 2015 @PNPI, Gatchina

Detectors and Monitors / Date options: September, 14-16 at PNPI Gatchina

Name Organization Specialization email

Sergey Kulikov JINR, Dubna ksa@nf.jinr.ru
Sergey Kosjanenko [PNPI NRC KI, Gatchina sergey.vosk@gmail.com
Dmitry lljin PNPI NRC KI, Gatchina digatchi@list.ru
Gunter Kemmerling [FZJ, Julich scintillation detector g.kemmerling@fz-juelich.de
Gregor Nowak HZG, Geesthacht gas detector gregor.nowak@hzg.de
Irina Stefanescu ESS, Lund Detector Group, Bor coated deectors |Irina.Stefanescu@esss.se

. . Detector Group Leader, gas detector,
Richard Hall-Wilton ESS, Lund Br coated detectors richard.hall-wilton@esss.se

Head Neutron Detector Service, gas

Bruno Guerard ILL, Grenoble detector, Br coated detectors guerard@ill.fr
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Setups for condensed matter physics
Hall of experimental channels

D1 - high resolution powder __
diffractometer of thermal ; -

neutrons
D3 - high flux diffractometer Q
of thermal neutrons \ /

DC1 - four circle

diffractometer

IN1 - triple axis spectrometer

of thermal neutrons

IN3 - triple axis spectrometer ks
with full polarization analysis
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Neutron stations transferred to PNPI RNC KI from HZG (Geesthacht)

« DC4 - polarized neutron diffractometer with a two-dimensional detector POLDI
« DC6 - Texture diffractometer TEX

. Cc2 - i AR
D Stress diffractometer ARES NSAC, 11th of March 2015
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TecTtoBas cbopka U YucneHHoe moaenmposaHue augpaktometpa ARES

YucneHHoe mopenuposaHue augpaktometpos TEX u POLDI

Moveable sheldng
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OpU30OHTANbHLIN NPOPUIL NYYKa
Ha BbIXOAe U3 HeutpoHosoaa NL-3

TTpUHUMNUaAnbHas cxema yctaHosku ARES



l!y NRC “Kurchatov Institute” Petersburg Nuclear Physics Institute
Setups for condensed matter physics

Neutronguide hall ,, .. . 2 i R—

e s
g
\E:i{g
=
=
\ a
: \
= ]
1

7

Heumporobods K2 L

----------
1 1

T
____________

Heumporabods [ K3
HZ
H3

\ ;

Neutron stations transferred from the WWR-M IN2 - triple axis spectrometer of cold neutrons

D2 - powder diffractometer of cold neutrons IN4 - multifunctional Time-of-Flight (TOF)

R1 - polarized neutron reflectometer with a spectrometer

vertical plane of reflection REVERANS INS - Spin-Echo spectrometer

Neutron stations transferred to PNPI RNC KI  S1 - high resolution SANS diffractometer of
from HZG Geesthacht polarized neutrons

DC5 - perfect crystal diffractometer DCD S2 - SANS apparatus

S-4 - small-angle scattering setup of polarized S3 - Spin-Echo SANS (SE-SANS) facility
neutron SANS-2 R2 - reflectometer for neutron optics

S-5 - small-angle scattering setup of polarized R3 - reflectometer with 3D polarization analysis

neutrons SANS-3
R4 - polarized neutron reflectometer with
polarization analysis NERO

NSAC, 11th of March 2015
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YucneHHoe moaenupoesaHue SANS-2, SANS-3 u augppaktometpa DCD
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CneKTp HeUTPOHHOrO Ny4YKa noce
npoxoxaeHus cenextopa (SANS-3)

opu3oHTanbHbLIN (a) U BepTUKanbHLIY (6)
npoguNU Nyyxka Ha obpasue (SANS-3)



HALUMOHAABLHBIA UCCAEAOBATEALCKUIA LIEHTP
«KYPYATOBCKUN UHCTUTYT»
\ TIETEPBYPTCKUNA UHCTUTYT SAEPHOU dU3UKN
Poccus, 188300, /leHuHrpaackas oba. r. atumHa, Opnosa Pouwa

KoHTponbHaa c6opka pegpnexkrometrpa NERO u umucneHHoe mopenuposaHue
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- Inventory of instrument components

Instrument status and update plans

Instrument Status:

First containers with instruments
have been unpacked

Test of instrument components

Reconstruction started

I St

e i

A. Schreyer
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[1poeKT cTponTenbcTBa UHCTpymeHTOB ILLI Ha peakTope UK -
PIK-GGBase:
Cybcmama MOH: 14.616.21.0004

MpoeKT HanpasneH Ha GOPMUPOBAHUE POCCUNCKO-FEPMaHCKOMN
NNaTGOPMbl HEMTPOHHbIX YCTAaHOBOK M BbIPabOTKM TEMATUKM COBMECTHbIX
nccnegoBaHMIM Ha FOTOBALLEMCA K BBEAEHWIO B 3KcCnyaTauuio B [aTumHe
Hay4YHO-UCCNeA0BaTENIbCKOM peakTopHoM Komnnekce MUK.

[Nlepuog sbinonHeHna: 17.09.2014r. - 31.12.2017 .
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HeuTpoHbr 1 HoBas pu3uka

PROTON

YXH rpasuTaUMOHHLIN
PaHHss BceneHHas t ¢ TemHas sHeprus

TemHas matepus pe3oHaHc
CNeKTpockonu4
BapuoHHas acummeTpus A
o The decgy of the o
JIleso nPGBOCTOPOHHQQ :{e;:an;m::m HCMTPMHHG" ¢M3MKO
C M MMeTp M Q and antineutrino
)
New physics Physics described by the \& %7 -
Standard Model ,
Big Bang
Grand unified era
Electroweak phase transition
Protons and neutrons form w
Nuclei form
Atoms form

KesaHTOBAs mexaHuka
YXH: (xot LWpeauHrepa u
Yewwmpckuia kor)

(Galaxies form

Temperature
(gigaelectronvolts)

10-11
(2.725K)

i hi 1 "
The evolution 10° seconds 10°® seconds 107 seconds 1 second 10° years 0"years  Today

of matter in

the Universe Time



Pusuka aapa

CeepxTaxenble 3f1eMeHTbI
CtpykTypa usuka peneHus FatumHa - Ly6Ha

appa(saepHore

mopenm) SlpepHbie AaHHbIE

NccnepnosaHue 3K30TUYECKUX
(HEeMTPOHHO-U36LITOYHBIX ) a4ep

®a3oBbIV Nepexopn, B aape

The nuclear landscape

proton drip line

stable nuclei

known nuclei

PROTON NUMBER Z

ACTpopuU3mKa
(oTkyna B3anuch
| G path TaXenbie 35IeMeHTbI?)
= unknown nuclei
,‘ \ KpacHble ruraHTCKue 38e3fbl
F neutron drip line (S-npo ueCC)

NEUTRON NUMBER N

: CBepxHoBbIe 3Be3abl (r-npouecc)



ILL GRID (6amma-Ray Induced Doppler Effect) : Sm-152

SUB) S
Symmetry

X(5)
Transition

Pioneering work at the ILL has led to the
development of new ideas for describing
nuclear structure, in particular phase transitions
associated with shape changes

Phase transitions in nuclei

>> RICK CASTEN and VICTOR ZAMFIR

; ",‘; 0(6)
(L Symmetry/Transition
AT

Phase transition on the number
of nuclear constituents

Symmetry Landay theory

I"-.V
(L "'""':'i,‘a Fibuo
1 \{\'@t )
u(s) X(5) SU@3)
Symmetry Transition Symmetry

The equilibrium phase diagram for nuclei. Nuclear models typically span the triangle using two variables which are
analogous to pressure and temperature in Landau theory
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Tlepecmorpena & wamane 2000 1. (JlaGoparopus aaepumix peaxiii wm. I H. @ncpora OHAH). MpHscacaiise Aanimne IpHIaT IUPAE(PHMOI Ch!mi‘ylnd Physics, Ed. DRUﬂc 74th edition, m:um CRC Press, and Eur.Phys.J. C 3, 1-794 (1998), Springer-Verlag 1998).
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OLueHKa BO3MOXHOCTU HapaboTkm usotona “>*Es Ha peaktope TTUK

254Es 4+ *8Ca - 3927%119 4+ xn  ty,, = 256 cyTOK, HyxeH Imr

100 ———m—m——m—————F—————7

Es-253 Es-254

Es-255

S
o

Cf-254

Cf-252 Cf-253

0,1

1 1 1 1 1 1 1 1 1
0 20 40 60 80 100 120 140 160 180 200

Mg 2540 M9

Beposmnocmo napabomxu paziuunvlx macc usomona >>?Es
ons muuenu a) 8 L{IK; b) 6 akmusHoil 30He.

Murmrens 2>Cf, 100mr
[IPK:®,=86x10°n-cm™-cl, dth=5x10n-cm”: ¢!

A3: ®,=3x10°n-cm? ¢l Pth=2x10"n-cm” - ¢
Ceuenus peakiuii ¢ omokoit 60%, 2>3Es (n, f) naHHBIX HET

Onegin M.S. "Investigation of the possibilities of heavy actinide isotopes production in high-flux reactor PIK".
Report on Super Heavy Elements Symposium. Texas, USA, 2015.
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Road map of instrumentation program

2015 | 2016 | 2017 | 2018 | 2019 | 2020

PROJECT

Development of the project

State expertise
Neutron sources

Replacement of some reactor channels,
CNS (HEC-3) with neutronguides

CNS at HEC-2 and UCNS, neutronguides;
commissioning CNS & UCNS

Experimental stations

Nuclear physics & elementary particle
hysics, 1st phase (3 instruments)

Nuclear physics & elementary particle
hysics, 2nd phase (7 instruments)

Condensed-matter physics,

1st phase (9 instruments)

Condensed-matter physics,

2nd phase (13 instruments)

Sample environment

Laboratories & Sample environment
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Fundamental Physics SC

Inaugural Meeting — 23-24 September, 2015 (@Gatchina, PNPI

Fundamental Physics / Date option: September, 28-29 (not confirmed) at PNPI, Gatchina

Name Organization Specialization email
Valery Nesvizhevsky ILL, Grenoble nesvizhevsky@ill.eu
Vladimir Voronin PNPINRC Kl, Gatchina vw@pnpi.spb.ru
Walter Furman JINR, Dubna furman@dubna.ru; furman@nf.jinr.ru
Egor Lychagin JINR, Dubna lychag@nf.jinr.ru
Hartmut Abele TU Wien, Hea.d Group Neutron- and Neutron- and Quantum physics hartmut.abele @tuwien.ac.at
Quantum physics
Stefan Baessler UVAUniversity of Virginia / Oak Ridge |physics with cold neutrons at SNS Oak Ridge |sfb5d@Virginia.EDU
Oliver Zmmer ILL, Grenoble zimmer@ill.fr
Michael Jentschel ILL, Grenoble jentsch@ill.fr
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Neutron Optics and Moderators SC
Meeting July 6-7, 2015 @lund, ESS

V. Nesvizhevsky

Name Organization Specialization
FMezel  ESSlund  NeuonopticsandCNS
A. Bulkin PNPI NRC KI, Gatchina Neutron optics
V. Mityukhlyaev PNPI NRC Kl, Gatchina CNS and UCNS
S. Kulikov JINR, Dubna CNS
A. Muzychka
Represent by JINR, Dubna UCNS

P. Link TUM, Munchen Neutron optics
U. Rucker FZJ, Julich Neutron optics
Kim Lefmann ESS, Lund Neutron optics
K. Batkov ESS, Lund CNS
T. Grosz BNC, Budapest CNS
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Hall of Horizontal Channels (6)

2" phase

IRINA - Mass separator laser-

nuclear complex
Neutron decay - Polarized cold

heutron beam facility NS TR ———
r3K9

n4 - Setup «Neutrino» (located in
the under-reactor space)
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1s* phase

*MT - Installation for measurement of the neutron lifetime using a magnetic storage
of ultracold neutrons
6T - Large gravitational trap for measuring the neutron lifetime
-EDM - magnetic resonance spectrometer to measure the EDM using UCN
NSAC, 11th of March 2015
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UCN beam positions at PIK reactor

Ultracold neutron source with superfluid 4He converter.

The production rate of UCNs expected about 100 cm=3-s-1,

The expected UCN density >103 cm~3, that exceeds the available and planed
density of the world UCN sources at one order of value.

Supertluid helium

Bismuth filter



UctouHuk YXH Ha nydvke TennosbIx HEUTPOHOB

MeTaHoBbIN
3ameanuTtenb-otpaxartensb (4 K)

TTOTOK TenOBbIX HEATPOHB Be (BeO)
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‘ He (0.6 K)
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CxemaTuuyHoe mnsobpaxeHue uaeu renmneeoro
uctouHuKka YXH Ha kaHane tennosbix
HeiATpOHOB

E.V. Lychagin, A.Yu. Muzychka,
G.V. Nekhaev, E.I. Sharapov,

A.V. Strelkov (JINR, Dubna),

V.V. Nesvizhevsky (ILL, Grenoble)
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BapuaHT pasmeleHus ucrouHuka YXH Ha
BbIBEeleHHOM KaHasie TennoBbIX HeUTPOHOB
peaktopa TTUK



NCTOYHUKN HEUTPOHOB
TTIUK, ESS, utOo Aanbuwe?



HAUMOHAABHBIA UCCAEAOBATEALCKUI LIEHTP
«KYPYATOBCKUN UHCTUTYT»
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TIETEPBYPTCKUNA UHCTUTYT SAEPHOU dU3UKN

Poccus, 188300, /leHuHrpaackas oba. r. atumHa, Opnosa Pouwa

NCTOYHUKUN HEUTPOHOB
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(Updated from Neutron Scattering, K. Skold and D. L. Price, eds.,
Academic Press, 1986)
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The ESS accelerator high level requirements are to provide a 2.86 ms long proton pulse at 2
GeV at repetition rate of 14 Hz. This represents 5 MW of average beam power with a 4%
duty cycle on target.

The ion source produces a proton beam that is transported through a Low Energy Beam
Transport (LEBT) section to the Radio Frequency Quadrupole (RFQ) where it is bunched and
accelerated up to 3.6 MeV. In the Medium Energy Beam Transport (MEBT) section the
transverse and longitudinal beam characteristics are diagnosed and optimized for further
acceleration in the Drift Tube Linac (DTL). The first superconducting section consists of 26
double-spoke cavities (SPK) with a geometric beta value of 0.50. The spoke-cavities are
followed by 36 Medium Beta Linac (MBL) cavities with f = 0.67 and 84 High Beta Linac (HBL)
elliptical cavities, with B = 0.86. After acceleration the beam is transported to the target
through the High Energy Beam Transport (HEBT) section.
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The neutrons that scientists need to study
materials and molecules are produced in the
target station. It is here that the spallation
process takes place when protons from the
accelerator hit the target, a 4-tonne helium-
cooled tungsten wheel. The design of the target
has a direct impact on the number of neutrons
that can be generated, and is therefore of
utmost importance for the future scientific
capabilities of the ESS facility.
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ESS vs. other spallation sources

ESS 5 MW
2015 design
Possibilities of pulse shaping

|

Ld

ESS 5 MW
2013 design (TDR

Brightness {nfcm?/s/sr/A)

MY isisTS1 32KW

Average flux of ESS = 2 ILL
128 kW | \ ILL 57 MW

0 1 ? 3 4 time (ms)

Single-pulse source brightness as a function of time ata wavelength of 1.5 Aat ESS, ILL, SNS, J-PARC and ISIS Target Stations 1and 2.
In each case, the thermal moderator with the highest peak brightness is shown.

Source: ESS



NCTOYHUKN HEMTPOHOB ONS UCCNENOBAHUMA
HA BbIBEOEHHBIX TTYYKAX B POCCUM (2016 T.)

spallation GNEIS
reactor PIK, under construction,

St. Peterburg 100 MW. 2019

; Gatchina
(PNPI NRC KI)
pulsed reactor IBR-2, 1984,
Kurchatov Inst. 2 MW (1500 MW in pulse),
reactor IR-8, * Eﬁ:g? reconstruction, 2012 Neutrons for Users
1981, 8 MW MOSCO\A# photonuclear IREN
reconstruction, 2017 Troitsk Engineering :.éf; Esirik
(INR RAS) 5% ? 5%
MEP Ekaterinburg Chemistry
University b 15%
reactor IRT,| /spallation * °
1967, IN-06, Zarechny Tomsk
2 MW 1999 (NIKIET MAE)
200 kW, /\ /\
(200 MW in pulse) reactor
reactor IRT-T,
IVV-2M, 1967, 6 MW :
1983, 10 MW Materials : -
15% Physics

45%



[Mynbcupyrowmm peakrop
UBP-2, OUAWN, lyoHa

Hauyano akcnayaTayuu: 1984 .
MopgepHusauma: 2007 r.—2011r.
JKcnayaTtauma UBP-2M: 2012 r.—2032r.
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Accelerator - Driven Subcritical Reactor (ADSR)

D. Clery: Science, 327 (2010),
J.Adam, W.Furman et al: JINR Communication E1-2010-61
JINR (Dubna) ADSR, IBR30 + LEA40 (1964 - 2000)

MYRRHA: Multi-purpose hYbrid Research Reactor for High-tech Applications (SEN, Belgium)
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KackaaHbiu 6yctep-pasmHoxutens («KOBPA>)
ADCSR (Accelerator Driven Cascade Subcritical Reactor)

> BHWWN32 (r. Capos), BHUNT® (r. CHexwuHck) (1957 - H.B.)
> OWEIN - BHUNS®, MHTLI-132 (2003): obocHosaHue 6e3onacHocTu peaktopa MBP-2

1. K=1ESS 2. K=3ESS W

U-235 1-ESS

2- OAHOCEKUMOHHbLIN bycTep,
3-ABYXKACKAAHLIU bycTep ¢
BHelWHel ypaHOBOW 30HOU U
Yipy = = MEm Y = L AT BOMTbPPAMOBOI MULLIEHBHO,
4- pByXKackagHbIN bycTep €
BHelHeW NyyTOHUeBOW
30HOU U YPAHOBOW MULLIEHBHO

3. K=12 ESS 4, K=17 ESS

W,, = 0,40 MBm W,, = 0,30 MBm

CxemaTuyeckoe nNpeacTaBrieHne BO3MOXHOCTU YCUIEHUS MOLHOCTU bycTepa B CPaBHEHUU C
HepasMHOXarolel BoJSibppamoBov muleHbro ESS, (B. AkceHos, A. banarypos, HO.TTenenbIwwes)



KackagHbiu 6yctep-pasmHoxutens («KOBPA>)

HekoTopblie xapakTepucTUKM KackaaHoro byctepa B cpasHeHUU ¢ napametpamum ESS

e S B

“ CpeaHuii TOK yCKopUTena Ha muenn |, mA

n dHeprua npoToHos E,, 3B 0.60 2.5
n MouwHoctb yckoputens W, MBT 0.60 5.0
“ MuLeHb ypaH BO/Ibdpam
“ BbIx0o4, HEUTPOHOB M3 MULLEHM HA OAMH NPOTOH, H/p* 16.0 (10,3) 51,0
“ MOANHbIM BbIXOA, HEMTPOHOB M3 YCTAHOBKM Ha OAWMH NPOTOH, H/(p*-4m) 1499 51,0
MAOTHOCTb MOTOKA BbICTPbIX HEMTPOHOB Ha OAMH NPoToH &, H/(p*cm2) 0,289 0,16
n MoAHbIN BbIXOA, HEUTPOHOB, H/(C-4TT) 9,37-1018 6.39-10%7
“ MAOTHOCTb NOTOKA BbICTPbIX HEMTPOHOB, H/(C-CM?) 1.80-10%% 2.0-10%
MNOTHOCTb MOTOKa TEMN/I0BbIX HEMTPOHOB, H/(C-CM?) 4.5-10% 5.0-10%4
(1.60-10%)
MowHocTb ycTaHoBKM, MBT 5.0
n Bpemsa cnaga HelTpoHHOM uenoyku t/AK, ¢ 1,27-10%
n b dekTnBHbIN KO3DOUUMEHT pasmHOKeHus, K, 0.98

KupHbIM B AaHHBIX ESS npuBeaeHsl pesynbTathl pacyeta ONSIN
TTpumenarue: 1 MmA = 6.25 10'>-npoToHos/c

B.J1. AkceHos, A.M. banarypos, FO.H. Menensiwes (2016)
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PE3FOME
I. TexHuyecku sBoamoxeH 3Hepronyck 8 2018r.

ITI. O6wue npobnems:
1. Hoctyn k peaktopy AosikeH 6bITb 3aKpLIT B KOHUe 2017r.
2. CTOYHUKU XONOAHBIX U ropauux HelTpoHOB
3. HXUHUPUHIrOBLIU LieHTp
4. Konna6opauuu u nonbsosatenu

IITI. TIpobnembr pyHaameHTanNbHOU/ anepHOU PUUKU
1. UctouHuk YXH ana 1-ou gaser (MT, 6T, EDM)

2. HayuHoe u texHudyeckoe obocHosaHue 2-U pasbl
3. Tloarotoska k nycky peaktopa TTUK

4. TToarotoeka kaapos: 51-a 3umHaa wkona TTUAE?






