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Chopper Spectrometer 4SEASONS

EChopper-type time-of-flight inelastic neutron scattering instrument to mModerator: Coupled, liquid H, (BLo1)
investigate dynamics of spins and atoms in condensed matters EFlight paths: L, = 18 m (moderator-sample), L, = 2.5 m (sample-detector),
— Middle resolution & High intensity L, = 1.7 m (Fermi chopper-sample)
— Wide-angle detector coverage & High measurement effeciency Bincident energy: 5 < E; < 300 meV

BEnergy resolution: AE/E; > 5% (E = 0) Vacuum Chamber
HDetector: 3He PSD
— 16.4 atm, $3/4”*%2.5m

— —35° — +55° ; horizontal

EMResearch target
— Novel spin and lattice dynamics in superconductors, quantum magnets,
frustrated magnets, dielectric materials, etc. in the range of 10°-102 meV.

EPublic beamline since fiscal 2011 (- +130° ; final state)
Source Chopper Sample ° ° . i
— —25° — +27° ; vertical
: R (Moderat:r) i~ .~ Detectors 5 R 7 Band Choppers
Measurement principle EmSample environment: 4KCCR pisk Choppers)
Distance=L @ ; | |
Time of flight=t

Energy and momentum that are Neutron Pulse e ot =
received by sample: TOIK;hopper

Elastic Scattering A— &

Detectors
(inside the vacuum chamber)

E®), Q)
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Ly=1.7m) i E, K/ Monochromatic Ea:am Guide Tube (elliptically converged)
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Recent Scientific Outputs
- Magnetic excitations in the cupurate oxide Magnetic excitations in electron-doped iron
E dM R | :
nergy an omentum Resolutions: superconductor La, oSrg ;o0CuO, pnictide superconductors LaFeAsO, D,
Measurements and Calcurations K. Sato et al., J. Korean Phys. Soc. 62, 1836 (2013) S. limura et al., Phys. Rev. B 88, 060501(R) (2013)

) ! K. Sato et al., JPS Conf. Proc., to be published
K. Tida et al., Suppl. of J. Phys. Soc. Jpn., to be published
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(Left) Inelastic scattering profiles of
C,H,LS at T = 50 K measured
with several E;s.

(Right) Measured and calcurated
energy resolutions.

. limura et al. Nat. Commun.

LaFeAsO, H,
LaFeAsO, F,

(Left) Elastic scattering profile of
AlLO, at room temperature
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Recent Updates and Problems _ )
Background Radial Collimator
Still high background exists at high E; and low angle Detectors Choppers Suppress the multlple scattering
O To chopper by sample environment
Increase the number of « High-speed (50 Hz) operation is still unavailable, which sacrifices the (Under trial use)

Upgrades several shielding parts B4Ciresin Lnside the the 3He detectors neutron flux at high energies (E; > ~100 meV).
get-lost tube

Sintered B,C on the

Polyethylene blocks around the 0O Fermi chopper

+29 pieces in 2013

sample chamber B ! « The maximum rotation speed is limited to 350 Hz, which degrades the - -
beam catcher +30 pieces in 2014 resolution at high energiez. ¢ Continuously Rotating
« It will be replaced by the new chopper rotor. The available flux is Crystal Measurement

expected to much increase with this rotor. .
In addition, a new supermirror-coated Fermi chopper will be installed, Makes the 4D Q-w mapping more
which enhances the flux in the multi-E; measurements. convenient

Both the chopper will be installed in the end of fiscal 2013 or until (Under development)

summer in 2014 at latest.
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Sintered-B,C inside
the collimator
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So far & ey £ meY)
. b : i : Monte Carlo simulation of neutron flux with the Monte Carlo simulation of neutron flux available by the
| Installed in 2013 Design of the new Fermirotor  new rotor (@ ¢ M) compared with the present Fermi chopper with (®) and without (O) supermirror.
. : : 3 2014 rotor (OO D). y . so1a
Wil be installed in 2014 o K Kafimoto, Sunpl of 4PS5. ﬁviaka;nuxv etal, Noc. Instr. Meth. A (2015),to e published
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= _HIRA SREAN 1. “Inelastic neutron scattering study of the magnetic fluctuations 9. “High. ic excitations in ..
in Sr,Ru0,,” L, ,ST,,Cu0,,” R. Kajimoto, M. Nakamura, Y. Inamura
K.Tida et al., Phys. Rev. B 84, 060402(R) (2011). K. Sato et al., J. Korean Phys. Soc. 62,1836 (2013) (proceedings
2. “Magnetic excitation spectra of superconducting Ca-Fe-Pt-As of ICM2012).
= ystem,” 10. *On the superconducting symmetry of Fe-based systems —
i M. Sato et al., J. Phys. Soc. Jpn. 80, 093709 (2011). impurity effect studies and neutron scattering measurements—,” n
ST T o s ’ N 5, an Pl N " CROSS
i e 3. “s,-like spin resonance in the Iron-based nodal supercoductor “’"lzﬁ" ;: ‘2‘)1 J. Korean Phys. Soc. 62, 1726 (2013) (proceedings
68 VAEIHEALRE REGEUBRI BaFe,(As, ¢;P,...), observed using inelastic neutron scattering” of ICM2012). : ;
e Lonsemmn R st i1 “Tomperstre dependence o sin exitations in the fstated K. Kamazawa, K. Tkeuchi, K. Tida,
b -14 P e " in chain system CuGeO,,” i i
" & 4. “Neutron scattering of iron-based superconductors, Sbin chain sy o
K NS m . Shamoto et al., éhysiacni, 63; (2011) (proceedings of M. Fujita et al., J. Phys. Soc. Jpn. 82, 084708 (2013). M. Ishikado (Technical support group)
# = v ! 1852010), 12, *Switching of intra-orbital spin excitations in electron-doped
= § N I3
I — IS o
ﬁ 'I; = 300 kW . 5. “Inelastic neutron scattering on iron-based superconductor iron pnictide ‘“"f‘“"“d“m p
- £ &l g Bale (ASP)." S. Timura et al., Phys. Rev. B 88, 060501(R) (2013).
: & & = KW M. Ishikado et al., Physica C 471, 643 (2011) (proceedings of 13 “Anisotropic spin excitations in spin-Peierls CuGeO,,”
§ g ‘.: _‘: : - ISIS (160 kw) 1852010). K. Ikeuchi et al., J. Korean Phys. Soc. 63, 333 (2013)
& B = 7 i 100 kW 6. “Dynamical Spin Susceptibility Studied by Inelastic Neutron (proceedings of ICM2012).
& L L Scattering on LaFeAsO, ,F,,” 14. “Inelastic neutron scattering study of phonon anomalies in
I S S N . Shamoto et al., J. Phys.:Conf. Series 340, 012075 (2012) La, St NiO,",
2005 2006 2007 - - ';ﬁ e .A’f. . - (proceedings of ECNS2011). R. Kajimoto et al., J. Phys.: Conf. Series, to be published
. — | Rickei g 7. “On the superconducting pairing mechanism of Fe-based (Proceedings of LPBMS2013).
9R M FE—L 3 y & . N
e ah. 38 KEAXRS systems—Is it new or well-known ? 15.*On the superconducting symmetry of Fe-based systems—
(201251 AFTHRARL) M. Sato and Y. Kobayashi, Solid State Commun. 152, 668 (2012) impurity effects and microscopic magnetic behavior—,”
(Special Issue on Iron-based Superconductors). M. Sato et al., Suppl. of J. Phys. Soc. Jpn., to be published
) =t . 8. “Study of magnetic excitation spectra of several Fe-pnictide (Proceedings of APPC12)
Categories of = ™ iwie e om systems,” X 16. “T of spin a in
beamtime | M. Sato et al., J. Phys.: Conf. Series 400, 022105 (2012) L, oST,,,Cu0,”,
! e T ’ (proceedings of LT26). K. Sato et al., JPS Conf. Proc., to be published (Proceedings of

SCES2013).
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