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Chopper Spectrometer 4SEASONS
Chopper-type time-of-flight inelastic neutron scattering instrument to 

investigate dynamics of spins and atoms in condensed matters
– Middle resolution & High intensity

– Wide-angle detector coverage & High measurement effeciency

Research target

– Novel spin and lattice dynamics in superconductors, quantum magnets, 
frustrated magnets, dielectric materials, etc. in the range of 100-102 meV.

Public beamline since fiscal 2011
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Recent Updates and Problems
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Measurement principle

Energy and momentum that are 
received by sample:

(functions of time)

E(t)=Ei−Ef(t), Q(t)=ki−kf(t)

Energy and Momentum Resolutions: 
Measurements and Calcurations

Magnetic excitations in the cupurate oxide 
superconductor La1.90Sr0.10CuO4

(Left) Inelastic scattering profiles of 
C4H2I2S at T = 50 K measured 
with several Eis.

(Right) Measured and calcurated 
energy resolutions.

(Left) Elastic scattering profile of 
Al2O3 at room temperature 
measured with several Eis.

(Right) Measured and calcurated 
momentum resolutions

Moderator: Coupled, liquid H2 (BL01)

Flight paths: L1 = 18 m (moderator-sample), L2 = 2.5 m (sample-detector), 
L3 = 1.7 m (Fermi chopper-sample)

Incident energy: 5 < Ei < 300 meV

Energy resolution: ΔE/Ei > 5% (E = 0)

Detector: 3He PSD

– 16.4 atm,  ф3/4”×2.5 m

– −35˚ – +55˚ ; horizontal
(– +130˚ ; final state)

– −25˚ – +27˚ ; vertical

Sample environment: 4K CCR
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Magnetic excitations in electron-doped iron 
pnictide superconductors LaFeAsO1-xDx
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12月 供用開始

6月 初非弾性散乱実験（実質的な供用開始）
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9月初中性子ビーム
の受け入れ 3月東日本大震災

（2012年1月まで供用停止）

ビ
ー
ム
パ
ワ
ー

0

5x105

1x106

1.5x106

10 100 1000

20mm:200Hz
20mm:300Hz
20mm:600Hz
long:200Hz
long:300Hz
long:600Hz

In
te

ns
ity

 a
t s

a
m

pl
e 

(n
/s

/c
m

2
)

Ei (meV)

2013 2014

Incident beam

Background

Still high background exists at high Ei and low angle

Upgrades several shielding parts

Polyethylene blocks around the 
sample chamber

Sintered-B4C inside 
the collimator

Sintered B4C on the 
beam catcher

B4C-resin inside the 
get-lost tube

Increase the number of
the 3He detectors

Detectors

+29 pieces in 2013
+30 pieces in 2014

Installed in 2013

Will be installed in 2014

So far

Choppers
 T0 chopper

• High-speed (50 Hz) operation is still unavailable, which sacrifices the 
neutron flux at high energies (Ei > ~100 meV).

 Fermi chopper
• The maximum rotation speed is limited to 350 Hz, which degrades the

resolution at high energies.
• It will be replaced by the new chopper rotor. The available flux is

expected to much increase with this rotor.
• In addition, a new supermirror-coated Fermi chopper will be installed,

which enhances the flux in the multi-Ei measurements.
• Both the chopper will be installed in the end of fiscal 2013 or until

summer in 2014 at latest.

Design of the new Fermi rotor
Monte Carlo simulation of neutron flux with the 
new rotor () compared with the present 
rotor ().

Monte Carlo simulation of neutron flux available by the 
Fermi chopper with () and without () supermirror.

M. Nakamura and R. Kajimoto, Suppl. of JPSJ, to be published
M. Nakamura et al., Nucl. Instr. Meth. A (2013), to be published
K. Ikeuchi et al., J. Phys. Soc. Jpn. 82, SA038 (2013) 

Radial Collimator

Suppress the multiple scattering
by sample environment

(Under trial use)

Continuously Rotating 
Crystal Measurement

Makes the 4D Q-ω mapping more
convenient

(Under development)

（装置利用+プロジェクト利用）

Categories of 
beamtime


