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06|.|J,aﬂ cXeMa JKCnepumMeHTa no nccrnenoBaHUio TBepAoro MosieKyrnsipHoro eogopoaa
noa BbICOKUM AaBrieHnWemM Ha MMNyJribCHOM HeﬁTpOHHOM NCTOYHUKE yCKopurtens «®Daken":

1- peTekTOp cnekTpa
HENTPOHOB NPSAMOro
nyyKa;

2 - CNEKTPOMETP
Heynpyroro

paccedHna HEeNTPOHOB

( MOHOKpUCTann +

dunbTp);

3 - obpaseuy, TBEPAOro
BOJOpOAa B kKamepe
BbICOKOrO AaBreHus
N renneBoMm
KpunocTare;

4 - rmgpaBiNdecKni
npecc;

5 - MHOro4EeTEKTOPHbIN
HENTPOHHbLIN ON-
dopakTtoMeTp no
BpeMeHU nponera,;

6 - BOOSAHOW 3amMeanuTernb
C perynupyemou
ONUTENbHOCTLIO
MMnNynbca TennoBbIX
HENTPOHOB;

/ - ypaHoBas MULLEHb
yckoputens




Puc. 2. 'mapaBindeCKHit
npecc, re/ineBbli KpHOCTAT
C KaMepOl BbICOKOINO aabBllie-
Husi, 6/10KH AuppaKTOMeTpa

H CneKTpoMeTpa Ha He HTPOH-
HOM nyuke, [lBepb 3aumTHOIO
cefipa yCTAHOBKH OTKpbITA
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Puc. 3. Texuonoruyeckas cxema paSoTel ¢ Bogopoaom: Bl -B10 - BenTWwIH raso-
BO#i Bopopoano# cucremsl (Blp - ¢ aBTOmMaTMueckum npuBogoMm); M1-ME - maio-
MeTpbl Ta3oBoji cuctemul; BO - 6510k oyucTku rasza; K - opro-napa-KOHBepTOD;
TK - TepMokoMmnpeccop; KBl - kamepa BbICOKOrO AA3JIeHHH; KIA-KSA - 3lleK-
TPOMATHHTHEIC K/aTlaHbl KPMOTeHHOH a3O0THOH cucTeMbl; [ — ynpapisioume BEHTHIA
FHAPaBIeCcKol CHCTeMbl lipecca; P - pecuBep ruapabBiyecKOl CHCTeMbl
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High pressure apparatus for neutron diffraction investigation of
the Strongly compressible substances (H,, D, , Ar)
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I ! T~ Designation: 1-press piston; 2-pusher; 3-cryostat; 4-tube for gas helium

e i o supply; S-directing nut; 6-HPA piston of WC6; 7-alloy steel support of

| 4~ thecell(8) (HRc=50); 8-HPA cell of TiZr alloy; 9,10-alloy steel washer

: *and nut (HRc=50); 11-lower press slab; 12-thermo-insulating column;
W 13-WC6 piston; 14-compression of piston-fungus type; 15-nut for capil-
: lary compression; 16-copper diaphragm; 17- capillary for gus or liquid

supply into HPA cell.



Neutron diffraction pattern (TOF) of soild D, under pressure P=24kbar(T=40K) and P=0kbar
(T=4.2K).
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FI1G. 1. Neutron diffraction
by solid orthodeuterium at
P=253kbar, T=40K (a)
and P=0, T=4.21 K (b).
The arrowsindicate the posi-
tions of the reflections from
the hep structure of ortho-
D, The background scatter-
ing from the chamber mate-
rial is indicated by the
dashed lines.
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The press makes it
possible the maximum
loading up to 250 tons

210

Fig. 1. The compact hydravlic press with a 200-t force: (1) power cylinder; (2) ram; (3) O-shaped mobber sealing fing; () supporting
frame:; (¥) supporting block; (&) high-pressure cell; (7) threaded plug; (£) a nentron-beam enfrance aperfure for experiments in the
axial geometsy and (9) hydraolic liquid feed inlet.
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i Fig, 1, Press with cryostat: 1) cylinder;

i 2) coupling; 3) outer tubey 4) part joining

to Tine  Dress tocryostat; 3) lock; 6) high-pressure
chamber; 7) disk spring; 8) shaft of high-

| pressure chamber; 9) inner tube of press;

| 10) dark; 11) sleeves; 12) vacuum-rubber gas-

| g kets; 13) vessel for liquid nitrogen; 14)
| i bellows; 15) attachment points for thermos

Hd |l couple junctions,




Geomerty of the High Pressure Cells
(Type of the High pressure Cells)

1. Piston-cylinder - (up to 60kbar)
2. Belt - (200 kbar)

3. Anvil - (3Mbar)
4. Toroid (Paris-Edinburg)- (250 kbar)
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* Fluorinerts - especially mixture (1:1) FC70-FC77 are used for
magnetic and transport studies up to 2 GPa in a piston-
cylinder cell and up to 8 GPa in a multianvil cubic pressure
cell.

« Shear stresses, developed in a liquid, when it solidifies at
high pressure - above the hydrostatic limit - may influence
strongly the properties of single crystal immersed in it. For
this reason the knowledge of hydrostatic limit of liquid in use
IS of practical importance for interpretation of the results of
measurements - sometimes very complicated and time
consuming ones.

* In the present study we determined the hydrostatic limits at
room temperature of a number of Fluorinert liquids: FC70,
FC75, FC77, FC84, FC87 and their mixtures and show how
the surpass of this limit produce pressure gradients in the
sample, which retains at low temperature. Maximum
hydrostatic limit (2.3 GPa) is found for (1:1) mixture of FC84-
FC87.



Typical experimental scans of vertical vs horizontal manganin pressure
sensor readings for FC75 n FC84-FC87 (1:1). Solidification of liquid
takes place in the point, where the the relation P,,=P,, is no more valid.
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TemnepaTypHble 3aBUCUMOCTM 3NEKTPOCONPOTUBNEHNSI CBUHLIOBOIO
obpasua B ob6nactn cBepxnpoBoAdALLEro nepexoaa rnpu pasnuyHbIX
naeneHusax. Cpena, nepepatouwlas gasnenme — Fluorinert FC75.
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FC70/FC77 pressure medium,

half width peak (200) of
the single crystal NaCl,
T=300K.

HMI-E4(2002)




High pressure cells for powder
diffraction

TiZr-zero alloy (RT,10-12 kbar,
with support up to 29 kbar at LT)



High pressure cells-zero TiZr alloy (PSI, Swiss)

38.00

a) The cell up to 17kbar;
inner part -zero alloy TiZr;

b) Tizr -alloy cell up to 12kbar. Pictures of the two zero-matrix (TiZr
Diameters of the inner hole for the alloy) High Pressure Cells used
a)-cell is the 10mm and for the in(PSI-LNS),

b)-cell is the 6mm.
Height of the sample

for the a)-cell is the 6mm left: small cell for use of up to 1.1
for the b)-cell is the 25mm GPa(12kbar),

Support and nuts made from hardness steel _ _

alloy and pistons made from WCG. right:  big cell for use of up to 1.7

GPa (17kbar) (supported).



High Pressure Cell and Structural Phase Transition (?) In the
Itinerant-Electron Ferromagnet MnSi.
R. Sadykov , B. Fak , and D. Sheptyakov (HPC16-HRPT-PSI)

— AL

Sketch of the high pressure clamp cellHPC16) made
from zero matrix alloy TiZr ((1,2)and steel support (3).
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Neutron diffraction pattern of powder MnSi

at 14,2kbar and 1.5K.
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Intensity (a.u.)
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PHYSICAL REVIEW B 90, 144401 (2014)
Stress-induced magnetic textures and fluctuating chiral phase in MnGe chiral magnet
M. Deutsch Laboratoire L"eon Brillouin, 91191 Gif-sur-Yvette, France

STRESS-INDUCED MAGNETIC TEXTURES AND ... PHYSICAL REVIEW B 90, 144401 (2014)
Ambient Pressure (a) (c) (e)
B
e E 3
Ewald's sphere ) ( )
R=2n/A
- -
With Uniaxial Pressure ~ 0.3 GPa (b) (d) (f)
Uniaxial Pressure Axis Q=k H
Ewald's sphere
R=2n/A




High pressure cells for inelastic neutron
scattering studies

Hard Al, Steel and hard HNU (NICrAl)
alloys
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High Pressure Cell (HPC15-Al) up to 15kbar(T=2-
300K, V=1.6cm3) for inelastic scattering neutrons
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p =0.84(5) GPa (T = 10 K).
1. Al alloy - B95T
2. Insert part Al alloy- BO96T
3. Inner part steel- 45XMH®A
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Hydrostatic Pressure Cell (HPC15-Al) :P £ 1.5 GPa

piston-cvlinder clamp cell made of hardened aluminum
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http://sinq.web.psi.ch/sinq/instr/focus/img/focus_pcell.jpg

PSI12006

HPC17Al(D78/d8)-
for single crystall inelastic scattering

neutrons
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S(Q,E) (arb. units)

0.0010q| —»— 1bar, cell-2

1bar, cell-1

- Puc. 18.-INS spectra of a-
MnHO0.07 measured at T =1.5

0.0008 - —5— 16 kbair, cell-1

—®— 22 kbar, cell-1

0.0006 e K and different pressures using
the CNCS spectrometer with

0.0004 - Ei =12meV; the background
from the high-pressure cell and

0.0002 the cryostat has been
subtracted from the data.

0.0000 <5 5

Energy transfer (meV)

1.Pressure effect on hydrogen tunneling and vibrational spectrum in a-Mn.

A. 1. Kolesnikov, A. Podlesnyak, R. A. Sadykov, V. E. Antonov, M. A. Kuzovnikov,
G. Ehlers, and G. E. Granroth.

PHYSICAL REVIEW B 94, 134301-5, (2016)



SANS-SPB-PNPI-HPC15,
GKSS-Dec.2007 (Germany)
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SANS-SPB-PNPI-HPC15,
GKSS-Dec.2007 (Germany)




SANS of HNU(NICrAl)-alloy at different hardness
(measured in FRMII).
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1. HPC-20kbar - TiZr+CuBe for MnSi spin-echo IN15 ILL,

SANS D33,
Sept8-14,2012; May6-23,2013.




2. HPC-20kbar-TiZr+CuBe for MnSi

spin-echo IN15 ILL, SANS D33,
Sept8-14,2012; May6-23,2013.
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High pressure cells for Single crystal
diffraction

TiZr zero alloy, hard Al and hard HNU (NiCrAl)



Nonmagnetic High Pressure Cell up to 20kbar
(HMI-2003,ILL-2004-2005)

g - 19.50

40HNU=40XHIKO(NICrAl)




SNS, CNCS, Feb. 2013

inch/mm




Quantum melting in magnetic metals
MJ Bull (ISIS), SS Saxena (University of Cambridge),
RA Sadykov (Institute for High Pressure Physics, Troitsk, Russia),
CD Frost (ISIS)
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The large bore TiZr + NiCrAl alloys

piston cell mounted on the dilution fridge insert.

The cell can accept a crystal up to 4,7mm in
diameter and operates at pressures up to
2.5GPa at low temperature.
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Quantum melting in magnetic metals ( CeRh2Si2 )
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HenTtpoHorpagpuieckaa HemarHMTHaad Kamepa BbICOKOro

OaBneHnsa Tuna noplieHb-unnuuap go 40kb6ap

TiZr-zero alloy

Photographs of the P=40kbar non-magnetic clamp cell designed at the Institute
for High Pressure Physics RAS and used in the 10T cryomagnet on the
polarized neutron diffractometer D3.




Magnetic form factors measured in the CePd2Si2
The Spin Polarised Hot Neutron Beam Facility D3(ILL)

0.35+
CeP d,Si,
paramagnetic states:
above 10K at P=0 kbar (blue 0'30_"‘--._‘ < ﬁzﬁ;ﬁﬁ:}ﬁjﬁzgok‘;;;
circles) and at the lowest §
accessible .| § g
temperature(1.4 K) at p = . : ZZ' .
30 kbar (red circles). “ag. i 1 Ti%%v{?
Preliminary refinements 020 . & = u% L
within the dipolar (X L] {

approximation are shown
as dotted lines.
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A NEW SINGLE-CRYSTAL PRESSURE CELL FOR TriCS

UP TO 3GPa

R.Sadykov 1, D.Sheptyakov2, O.Zaharko2, Th.Strassle2, J.Schefer2
1Vereshchagin High-Pressure Physics Institute RAS, 142092 Troitsk, Moscow region, Russia
2Laboratory for Neutron Scattering, ETH Zurich & PSI Villigen, CH-5232, Switzerland

Ba-hexaferrite BaFe8.8C01.6Ti1.6019
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Bragg peaks and magnetic satellites from the

sample measured with the 2D detector at
: = p=3GPa, T=17K (scans in omega presented as
49()() a sequence of 1D projection onto one of the

detector axes). (sample from: R.Sadykov et
al., Sov.Phys.Solid State 23, 1865 (1981)
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hpc20( D10+VIVALDI) - ILL-2006,
volume for sample h=5mm, d=2mm.
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