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A research by using NSE
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Figure from P. Schleger et al.,PRL 81 (1998) 124-127
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Neutron Spin Echo method
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MIEZE ( Modulated IntEnsity by Zero Effort) sED#t &
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Observation of MIEZE
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Magnetic Ferrofluid

‘ Diffusion of magnetite particles ‘

T ~10 ns if diameter ~10nm@RT
S.H.Kilcoyne et al.,
J.Mag.Mag.Mat.140-144(1995) 1466.

V. T. Lebedev et al.,ibid 122(1993) 83. @Ielc aCId\
)rﬁ/{

Superparamagnetism(SPM)‘ \c

T =ps~ns if diameter ~10nm@RT f/”fﬁ{\
KV Magnetite particles (Fe;O,)

T=7,eXp

KT SPM:L. Néel, Ann. Geophys.

_ .= . 5, 99 (1949).W. F. Brown,
K :magnetic anisotropy energy Jr.. Phys. Rev. 130, 1677

V :particle volume

(1963).
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MIEZE technique(2nd analyzer) for magnetic scattering

By inserting 2nd analyzer T X Guide field()
after sample, we can L m-flipper

2nd Analyzer
measure nuclear and ) /
magnetic scattering etoater STt ample  sii
separately!

R YW W e
Q vy x1 1l 1] | =orr

P=(00-z), P_LQ,

, 2\ [ 7\ Spin flip = magnetic/2
P'=0= 0,0,+§ 0,0,—5 non-spin flip = nuclear + magnetic/2

\ Nuclear = Non spin flip — Spin flip
Spinflip  Non spin flip
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New MIEZE technigque(2nd analyzer) Guide field(1 )

In MIEZE, It Is easy to

insert magnetic device e
around sample! | o3
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Structure of Resonance Spin Flipper(RSF)

Prgr :Probability of spin flip at
resonance condition |x,|B, =

S

70
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. o Lo, \
B, | ” § 0.4 / \
S \I\ U 2 A
? ? 00 N
; ; 0.0 05 1.0 15
i ZBr COSwg ti Wavelength / nm
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Let’s consider a pulsed neutron beam

By changing amplitude of oscillation field
as a function of 1/t, RSF works all

L wavelength!
"u”‘Brl — Const. It works as flipper
hv —) L
B, (t)=Cr—
|
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New Bz coil(iron oke S stem works@I\/IIEZE at JRR-3

-_—-«——

¥| % loss in the
L\ 7 Bz coil

Cuie7£=0-58@600kHz

0.0 1 0 2. 0 3.0
‘K Elapsed time( i sec)

Required electric(DC) power — 1/20(1KW—>50W@600kHz RSF)

+ No cooling system
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New Bz coil(iron yoke) system

w004 Changing RSF1-2 length
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First MIEZE signal(0.2kHz) and
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Cross fiber 2D-PSD  jEamss
(JAEA type) for MIEZE HESSSES
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MIEZE ( Modulated IntEnsity by Zero Effort) i%
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Source RSF1(x/2) RSF2(m/2) Sample Detector
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/ 0 ' o
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O
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. s : max RF:600kHz, 0.25< A <1.1(nm)
. x? 2 5
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. ES’ 8 S¢high angle
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o r 10 10*F 1wt 10 10 10 7<Q<35(1/nm)
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VIN ROSE arrangement plan for J-PARC

NRSE (sample position)
5.3X10° n/s/cm?@1MW

KUR R’ neutron of
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J-PARC BLO5(NOP) beam line = &

3 unique branches

% FRIEL

1 x 10° n/em2/e/MW
High flux

Small diverge

= 20105£1B18-198 RAIFEHERNRE
‘3 K UR R l neutron opiie & 18pttF I ARRELRITAAS



MIEZE option install to JRR-3 SANS-J II

()

Velocity Selector > T 1 - CHR

5 m <€ - - THe hf*;ai?i]ﬂ;emr
(b) 10m
T-Shape Collimator  3rd Bank 'High-Angle Detector Ultra-Small Angle
1st Bank Ind Bank ,-’ i Detector
R
Focusing Lens 4 - Ls -
- L1 F— | -
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SANS-JI MIEZE TEITEMTIARYY
BEFEHIT HAHKEK06nm
BHEFGMEZEARRQ2DOD /234 ILDH)TITS
A w=70kHz&9 &, T=1ns(0.66 L eV)

A w=0.3MHzFZEEMNA[EEL D T, 7=4.1ns(0.16 u eV)
BEEZ1.2nmZzALVSE. 7=33ns(0.02 1 eV)
MAEFER (% A w~0.1kHzTH A BE,

3 w1

bwi = 10Aw |:> Wy = —wl Aw = —

2
analyzer
1
\ H L LUQ
VoW1 y sample detector
polarizer i -
/2 /2 Aw = wy — wy
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® J-PARC BL10(NOBORU)TMIEZETRFEITLY,

100kHzMIEZES T+ ILZEBITE.
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SEROFELREA
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® JRR-3 SANS-JI[CMIEZEZERE L THHAIE
® VIN ROSE(Village of Neutron ResOnance Spin

Echo spectrometers)D1=6HNDE,

IDE—LTM1VRTF
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