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NocnigXXeHHA B MarHITHUX NONSAX

e YHiKanbHI MOXNMBOCTI ANgA AOCNIOXXEeHHA MaTepianis
(HamarHivyeHHicTb, EdpdpekT Xonna, MmaHriTHi pe3oHaHcu,..)

e 3MiHK (pa3oBOro cTaHy maTepianis
(PasoBi nepexoan MeTarn-i3onaTop, pynHauia HagnposigHOCTI)

e 3MiHOBaTU rpasiTauinHi ymosu!
(MOXIUBICTb «NigBilyBaTU» MaTepiann y MardiTHomMmy rnoni)
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LLlo Take marHiTHe none?




Hanpy>XeHHICTb MarHiTHOro Nons: TUNoOBI BENMUYNHU

«HanmeHLwe» marHitTHe none: imnynbcyn mo3ky  0.00000001 T
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MarHiTHe none 3emni

biTTep Ta ribpuaHi marHiT 3045 T
IMmnynbcHi marHitn (~ 0.001 cek) 50-100T
Haneuwwi otpumaHi ntoguHoto nonga (0.000001 s) ~1000 T
Hel7|p0Hi ipKl/I | i 100000000T
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fAK oTpyMaTu cunbHe MmarHiTHe none?

MariTHe none
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33 Tecna pe3NCTUBHWUA MarHiT |

an3avH bittepa

CTpwxHi gns

OTtBOpU N4 dikcauii anckis
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l3onsuis 33 T mMarHir:

CknagaeTtbcs 3 3-X KaTyLUOK
* 36 KA, 18 MBT

* 145 niTpis/cek Boga
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[e MoXxHa 3poOnUTU eKCrepUMEeHTU Y MarHiTHMX nonax oinbwe 20 T

Europe @@@@
Nijmegen (DC)
Grenoble (DC)
Toulouse (pulsed)

Dresden (pulsed)

Japan
Tsukuba (DC)
Tokyo (pulsed)

120 180
ARCTIC OO ]

USA

Tallahassee (DC)
Los Alamos (pulsed)

January 2002

- Boundary reasentation is
not necessariNauthoritative.

802804A1 (§00352) 12-01

—

= N TN e China
Ry 5 | ir 0 7 e W Hefei (DC)

i g W ey 2 : B \/\/uhan (pu|sed)



European Magnetic Field Laboratory

EMEL

Eurepean Magnetic Figld Labaratary

High field research facilities

Static fields
HFML Nijmegen
LNCMI Grenoble
Pulsed fields

HLD Dresden
LNCMI Toulouse

Science in High Magnetic Fields _



dinocoddia EMFL EMmEL
1. Po3pobkKa yHiKanbHUX TEXHOJSIOTiN
* Hawa meTa reHepyBaTy HanbInNbLLi MOXNKMBI Nongd
« 37.5 Tecna nocrtinHoro i 90 Tecna iMNynbCHOro Nonsa OOCTyrnHi 3apaas!
* 45 T nocTiHmin marHiT y po3pobui (nnaH 2019)

2. byt™ npuBabnuBuMun Ans HayKoBUIB 3 YCbOro CBIiTYy

* HakonunyeHHs i crifibHe KOPUCTYBaHHSA YHIKanbHUM OOCBIOOM

*  MoXnuBiCcTb OTPMMaHHSA piHAHCYBaAHHA B MiXKOEP)XaBHUX YCTaHOB

* [lpoBegeHHA eKcnepuMEHTIB MOXITMBO OJ19 BCiX HAYKOBLIB HA PiBHUX yMOBaXx

3. HaykoBa nporpamma

« KoxHa nabopaTopisi Mae BfiacHy HayKoBY nporpamMy OpiEHTOBaHY Ha MakCMMaribHO
e(pPeKTUBHE BUKOPUCTAHHA MarHiTiB.
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7k maTepianu pearyroTb Ha 30BHIWWHE MarHiTHe none?
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EnekTpuyHnm 3apag y MarditTHoMy non

* Ha enekTpoH y MarHitTHomMmy noni gie cuna JlopeHua

V
F.=qvxB a)c:F: ;B

O, He3anexuTb Big v Tar.

Axwo YacToTa enekTpoMarHiTHoro BUNPOMIHIOBaAHHA ® = o,
crocTepiraeTbCHa pe3oHaHCHe MornmMHaHH4 cBiTna
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MarHiTHUM MOMEHT (CniH) y MarHiTHOMy norsni
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HemarHiTHI maTepianu

AHI30TPOMNHI MaTepiann OPYyEHTYOTLCS Y NONI
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MarHiTHa neBiTauisi
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Paramecium Caudatum

Contractile

[The complex cell suface ]
vacuole

structure is called the pellicle.

The macronucleus controls
the cell’s activities.

Food vacuole oo

Micronuclei function in
genetic recombination.

Anal pore

Courtesy of Prof. J. Valles, Brown University, USA
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Paramecium Caudatum

Field: 0 T Field: 25 TT

Courtesy of Prof. J. Valles, Brown University, USA
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HapnpoBigHKM Y MarHiTHoOMy noni

Marcury Niobium-Tin
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Peakuisa maTtepianiB Ha enekTpoMarHiTHe BUNpoOMIHIOBaAHHA

CunbHO 3arexuTb Big YacTOTU BUMPOMIHIOBAHHS

Boaa

1 km
= § « PaHHe XuTTa OYyno 3axumileHo
= g NPOTOOKeaHOM Bif
L Ly o yrnbTpadioneToBmnx NMPOMeEHIB
% = DOTOCIHTE3 EBOSIOLLIHO
Q chopmyBaBcs y BUAMMIN 0OnacTi
=1 mm CMeKTy
c:|s‘§ « EBonwouinHe oopmyBaHHA 30py Y
Q BUAMMIN obnacTi.
= 1 um
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[10BXWHa XBuUnI

e
Science in High Magnetic Fields



EHeprii MarHiTHUX 30yaXeHb

Ct% - [1po qaki yactoTu Ta nonsa nge mosa?
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BuBUYEHHS1 CTPYKTYPHUX, €NIEKTPOHHMX Ta MarHiTHMX 30yaKeHb

100 GHz 1000 100 ™eV 1000

Magnetic resonances
Negative index

n-v - v

Spin-c pupling

¥ S
Shatal Localization peaks in disordered conductors
e Carrier lifetimes in metals and semiconductors
High-Te Superconducting gap polarons
Magnetic resonances |

Basov et al., Rev. Mod. Phys., 83, 471 (2011)
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THz-radiation and magnetic fields

spin and

Commonly used GHz/THz sources cyclotron
FT-FIR resonance
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CnekTp enekTrpoMarHiTHOoro BUNPOMiHIOBaHHS
Teparepu,OBMM npoBarn
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High Field Magnet Laboratory (HFML)
Free electron laser facility (FELIX)
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OnTtnyHe noeaHaHHA FELIX Ta HFML

& FELIX
f& Laboratory Eme—

ngh Field
Magnet Laboratory g
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40 m quasi-
optical beamline
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FELIX + HFML = yHikanbHI MOXINBOCTI

THz BunpomiHOBaHHA

- [lpoxomxeHHs1 abo BigdbUTTS
biTTep marHit
no 33 Tecna

- EKcnepumMeHTU 3 Hakaykow
(pump-probe)
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Pump - probe

* CneKkTp oToMtoMiHECLEHLIT B Moroxpomamop a6o
MarHiTHOMYy noni Ta npw CLA kavepa
onpomiHtoBaHHi Ty YyacToTamum. o

THz

— FLARE pulses
—— CCD camera trigger
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EkcnepumeHT 3 hoTOoNOMEHICcLUeHLUil B
...... PEYOBUHI NpU TI'y BUNPOMIHIOBAHHI

—— FLARE ON
— FLARE OFF

Flare = 22.4 cm™ (400000 nm
180mW, B=24T
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CneKkTp eMicil renis

1000 | EHepria TI'y kBaHTa = 2.8 MEB
EHepria ioHi3auil renisa = 25 EB
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Osakyro OnekcaHgpy KopAaloKy 3a 3anpoLUeHHs

baxaro ycnixy AkagemMmiyHOMY YHiBepcurtety!
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HAKy0 3a yBary




Quantum Hall Effect in a 2D system

30 ¥ T L Y I ' L 0 ! 4
B | 4K (-269 °C)

20

quantized plateaus in the
transverse voltage

R, -t B (T)

v=1, 2, 3,... integer filling factor,

: : : )
K. von Klitzing — Nobel Prize in physics 1985 R, in units of electrical quantum conductance e4/h
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HFML film
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Thank you for your attention!

For more information
www.ru.nl/hfml
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