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[1] Y. Toh et al., Appl. Radiat. Isot., 64 (2006)
751.

[2] A. Kimura et al., Conference Record of IEEE 1 MPGA (2L % Cd
NSS '08, (2008) 2107. DE—7
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BLO5/NOP — Neutron Optics and Physics Beamline

T. Ino*, K. Mishima?, Y. Arimoto?, K. Taketani?, S. Muto®, H. M. Shimizu?,
H. Otono?, H. Oide?, R. Katayama?, T. Yamada®, N. Higashi?, S. Yamashita?, H. Sumino?,
S. Imajo®, H. Funahashi®, M. Kitaguchi*, M. Hino®, Y. Iwashita®,
T. Yoshioka®, K. Sakai’, Y. Seki®, K. Hirota®, Y. Otake®,
and the NOP collaboration

'KEK, Tsukuba, Ibaraki 305-0801, Japan
2|CEPP, University of Tokyo, Tokyo 113-0033, Japan
®Kyoto University, Kyoto 606-8501, Japan
*KURRI, Kyoto University, Osaka 594-0494, Japan
°ICR, Kyoto University, Osaka 611-0011, Japan
®Kyushu University, Fukuoka 812-8581, Japan
"J-PARC/JAEA, Tokai, Ibaraki319-1195, Japan
8Riken, Wako, Saitama 351-0198, Japan

The NOP beamline was built on BL05/J-PARC for studies of fundamental physics and
R&D of neutron optics with slow neutrons. Three beam branches, which are divided from
one beamline with supermirror benders, provide small divergence, unpolarized, and polarized
cold neutrons to the experimental area. High energy neutrons and gammas are absorbed in
the upstream beam dump, and the experimental space is essentially background free. A
precision measurement of the neutron lifetime and R&D of the ultra-cold neutron
transportation with fixed phase space density are currently underway. We will report on the
status of these experiments as well as on other studies at BL05.



+¥P—17

BT 2V — : BL06: T A a— N ERhE
PP IR 2 v a =4t dsiE (VIN ROSE) @
E— AT A UREHDOTEDOBEY I 2L — g v
ANFEEERS S, AEFIEM S, ALOHEME2, ISkET 2 MRS
sS4 AT
TSR R e TAgeRt Y, mUBl R IR 07 F2BRT 2,
HAJE - JIRFZEBR TN 3, 18 = L 3 — N SR S A

J-PARC MLF BLO6 |2 &% & 41 % HPEF- LG 2 B 2 = — 43 e i : VIN ROSE
(Vlllage of Neutron ResOnance Spin Echo spectrometers) @ & — A7 A VEFF D7
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[1] K. Niita, N. Matsuda, Y. Iwamoto, H. lwase, T. Sato, H. Nakashima, Y. Sakamoto,
and L. Sihver, JAEA-Data/Code 2010-022 (2010)
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[1] A. Dénni, H. Kitazawa, P. Fischer, % 20—1{ k Py i
and F. Fauth, J. Alloys and Compounds T 0E — s =
D s
289 (1999) 11. 0 , , - , -
[2] J. Prchal, P. Javorsky, J. Rusz, F. de pEoorl2 42d( 4 S
BOCI‘, M. D1V1§, H. Kitazawa, A. DOl’ll’ll, 1. Tdel_XNlXAl D (201) }i%ﬂ-

S. Danis, and V. Sechovsky, Phys. Rev.
B 77 (2008) 134106.
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Novel Monolayer Shields of SPICA at BL09 of J-PARC

M. Kawai', M. Yonemura®, S. Torii*, T. Muroya®, K. Mori?, T. Fukunaga®
and T.Kamiyama®
YInstituteof Materials Structure Science, High Energy Accelerator Research Organization, Oho,
Tsukuba, Ibaraki 305-0801, Japan

Reearch Reactor Institute, Kyoto University, Kumatori, Sennan, Osaka 590-0494, Japan

A new neutron powder diffractometer, SPICA, at the ninth beamline (BL09) is being
constructed for the study of materials under special environments, such as battery research at
J-PARC. Its neutron flight path from the moderator to sample position is 52 m where is
outside of the main hall of the Materials and Life Science Facility (MLF). Since the intense
neutron beam at the SPICA is desired to precisely measure neutrons scattered from a sample,
empirical neutron guide tubes are employed to the neutron beam line. Neutron radiation
shields hence should be designed to guard against such an intense beam though long neutron
beam-line to the neutron spectrometer room.

We have made shielding design with the Monte Carlo transport code system, PHITS,
considering shield optimization to reduce amount of shields and to simplify shield
configuration. At the first time, a reference design was made for a conventional shield
configuration of iron, polyethylene and B4C resin to satisfy the shield design criterion on
radiation dose rates around both the neutron beam-line and the spectrometer, and skyshine
dose rates at the site boundary as well as to lower neutron background in the neutron
spectrometer room. Then, shield optimization with new novel neutron shield concrete [1, 2]
has been performed to give the same order radiation levels as those of the reference design.
As a result, major shields became a very simple configuration of only the neutron shield
concrete, except for the local saddle shaped iron shields, the shields of ordinary concrete
under neutron beam line and the beam-dump shields composed of iron, @Eponite and neutron
shield concrete. Overall shield thickness saving was also attained such as 5cm by removing
B.C resin for main shields of the spectrometer and 10cm against 5 cm B4C resin and 60 cm
ordinary concrete of Hatch door.

The shield construction has been completed on 28 October, 2011.

References:
[1] M. Kawai et. al., Radiat. Prot. Dosimetry. 115 (1-4), 580-586 (2005).
[2] K. Okuno, M. Kawai, and H. Yamada, Nuclear Technology 168, 545-552 (2009).
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[2] Klotz et al., Nature Materials, 8 (2009) 405.
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[1] S. Itoh, T. Yokoo, S. Satoh, S. Yano, D. Kawana, J. Suzuki, and T. J. Sato, Nucl.
Instr. Meth. Phys. Res. A 631 (2011) 90.

[2] S. Yano, S. Itoh, S. Satoh, T. Yokoo, D. Kawana, and T. J. Sato, Nucl. Instr. Meth.
Phys. Res. A 654 (2011) 421.
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The origin of low energy dynamics termed Boson peak in glasses has long been
controversial and hence it is necessary to reveal the relationship between glass structure and
low energy dynamics. Inelastic neutron scattering (INS) using time-of-flight chopper
spectrometer with a pulsed neutron source is a very powerful tool for the investigation of
excitations in glasses [1]. We discuss the relationship between the low energy excitations of
silicate glasses (SiO, and PbO-SiO;) from S(Q,E) maps obtained by time-of-flight
measurements at AMATERAS spectrometer J-PARC [2] and the structure on the basis of
large atomic configuration derived from reverse Monte Carlo (RMC) modelling employing
neutron and x-ray diffraction data with special focus on ring statistics, cavity volume, and
connectivity of short-range structural units (polyhedra) [3-5]. Furthermore, by using a
combination of INS and inelastic X-ray scattering (IXS) measurements at BL35XU SPring-8,
we discuss the reason for discrepancy in low energy dynamics between strong glass former
(SiOy) and binary glass (PbO-SiO5) in detail.

References

[1] M. Nakamura, M. Arai, Y. Inamura, and T. Otomo, Phys. Rev. B 67, 064204 (2003).

[2] M. Nakamura, K. Nakajima, Y. Inamura, S. Ohira-Kawamura, T. Kikuchi, T. Otomo, and
M. Arai, J. Atom Indonesia 36, 115 (2010).

[3] S. Kohara and K. Suzuya, J. Phys: Condens. Matter 17, S77 (2005).

[4] S. Kohara, H. Ohno, M. Takata, T. Usuki, H. Morita, K. Suzuya, J. Akola, and L. Pusztali,
Phys. Rev. B 82, 134209 (2010).

[5] S. Kohara, J. Akola, H. Morita, K. Suzuya, J. K. R. Weber, M. C. Wilding, and C. J.
Benmore, Proc. Nat. Acad. Sci. USA, 105, 7925 (2011).



+¥P—33

#1731 — : 3BL14
AMATERAS % FH\W /= 71078 ) — )V KR O vhpk: - HE R B0EL

ST, KEFTSRY, AL
WIRERTAAT BRSO
KFBGEARFEORAR, BrRA
A RAY

1- 71078 —)V(1-PrOH) & KiZ, (EZDME. BETFRIZIEETDIZn
TES, UL, XHEepMEr/MIEELIEIC LY . 27 VNV TR R T 45
D S ENBR I N TWD, F72, 1-PrOH KIEHKIZ KCl 74 £ D % A BRI
T LMD S ENRL, WA BNFEING Z LB SNT VD,

AWFFETIEA D T Ok 7 HEHMERELQENS) 2 HIE T2 Z 212k D). fHo M
EEETDKRDTOEHEAF IV AEF AN L2 HRE Uz, KdH D \\IE
BRMOZEM T TR TOBMNELS, LY EVTRIVF— RN NET
Hhd, TIT, MLFIZH&EINZWmAdMETTr« A2 Fa v/ N—R508E
(AMATERAS) % T QENS HlI5E % ik 7=,

B2 I%, #iK(W), 1-PrOH KB (x = 0.17; WP), B X UKCl ZHRMU 7= 1-
PrOH KA (cka = 0.022, x = 0.17; WPK)D 3 iRkl % 268, 283, 298K D 3 iRE T
127, AR WPK (34 303K THIZBET 2k Th Y. MHAoBERE T TOHE
1o T 5, ikl Vi AL 2 MRV & W2, [ W72 AS
T TRV F—IX1.69. 3.13, 7.73meV
Thd, 15o6N7-EIBELAN T S(O.E) 140
% Kohlausch-Williams-Watts B 2 % F 120
WK U (Fig. 1), & &M T TOK 1oy
DT OEMEE%ZRD 7, 5HIEE
FIIRE [ X0 {1 1= 45 B oD 1L 28 4L % fR i ol
U, RN E2H08H S %2 X1 20}
FIVAOBEDLERTI L % o
a3 5,

0=1.265A"! 3 &2

80
60 +

S(Q.E)/arb.units

E/meV

Fig. 1 298K IZ&1F DG G
1-7T S ) =)V IKEEHD S(Q,E)



+¥P—34

Z0fls, BLI4, MEATHT
WEBA P EL DT IL 7 U — 2 AT 0D 7K~ 8

Al HEYR %, R WA, T T ORRR AL, (IS (52, SRR T
J-PARC £ & =, HOKHHER 2

ATlEl, 8 L < BHJE L2 ERPERGEL O fETE W TliE LTz, ToHh T, Bl
WIEHTIE I, R DE T IARIFIEDSRVMENTIE & 72 5T V7 U — 7R fifHT T
b, EEOERT —FICHMWETH DL Z & am e, £OMITIETIR,
FEMERGELI PR BIE ZRtzfn DS ThH 5 L E L. BIRREEN - S(Q,0) %

S(0,@) = AQ)5(0) + [ BO.T) [ L }dr.
Z4r?
LRtk 5, ZORXITEIT S, Lorentz BIELD B 08 T 1243 2 8E 546 Th
% BODEHRET D ENZOMNTIED B TH 5, T IR & 5S35 0
T, BOD)FFEFNRF RN %3 2 FRE 404 & [l U R & FF o,

AENE, KOEBRERICHIIEEZEA LIZER, 2 TOMPTAFRETH
ST BLOL KOFEKIZOWTH L HA L EEEZFMCRET 5, X
LRI HyO IZHOWTHRNT L7 R Ch 5, T BOINDOMREEZ KL TWD
:@Eﬂ%@ﬁ@%ﬁ@ﬁ@%i@%h%@Q@Té%ﬁ%’%mﬁ’kﬁv
X5, ZOMROGE. EMOEWES. AROEWS EZLDOHFRIZEH

IV DIMEAET Do 1 DWFIER r/ ps

EMB | BV T EILEIZ H T Jp— ”r]:;”” . l;r’n”” I U|'.l....;. I“';;ll

D WA TEERIE I BT D & 12

EZEz2zoN5, LT, HEAZRER S 2 10 7]

L2 DFEATEIZ X O 1D THR22 5 ok 0.8 |

TbDOTHY, 77 AZ—ETH - 0.6

[REN-EBHTHHEEZOLND, o 0.4 7]

ASENIZN D DRATITR LTS HIZ ok 0.2 _

FRAT 24TV ENEN O RST OFEA 0.0

oW THET 2, T . il
wl 4 vl ul ul

0.001 (.01 0.1 1 10 100



+¥P—35

BT A — 115
Development of the small- and wide-angle neutron scattering instrument
TAIKAN of J-PARC

J. Suzuki'?, S. Takata’, T. Shinohara®, T. Oku', T. Nakatani®, Y. Inamura®, T. Tominaga®,
K. Suzuya®, K. Aizawa®, M. Arai', T. Otomo?, H. Iwase?, K. Ohishi?, T. Ito®, H. Kira?,
and M. Sugiyama®
Neutron Science Section, J-PARC Center, Tokai, 319-1195, Japan
2Research Center for Neutron Science and Technology, CROSS, Tokai, 319-1106, Japan
3Research Reactor Institute, Kyoto University, Kumatori, 590-0494, Japan

The time-of-flight small- and wide-angle neutron scattering instrument TAIKAN has
been developed at the spallation neutron source of the Materials and Life Science
Experimental Facility (MLF) in J-PARC. TAIKAN is designed to cover wide g-range (q
= 5x10™~15 A simultaneously by using neutrons in broad wavelength bandwidth of
about 0.4~8 A produced from a coupled supercritical hydrogen moderator for not only
microstructural analysis but also nanostructural analysis. The detector system is
composed of small-, medium-, and high-angle detector banks and a backward detector
bank with arrays of one dimensional °He position sensitive detectors and a
high-resolution area detector with spatial resolution of about 0.5 mm set at the center of
the small-angle detector bank. So far, a shield of the beam line, three disk choppers,
optical devices of supermirror guide tubes, slits, and collimators, a sample stage, a
scattering chamber, small-, medium-, high-angle detector banks have been installed. On
these detector banks one dimensional ®He position sensitive detectors (about 850 pieces)
have been already installed. Data acquisition and analysis system has been also
developed.

The beam commissioning of TAIKAN was unfortunately interrupted by the big
earthquake, but the commissioning will be resumed in January of 2012 and user
program will start in March of 2012 after the commissioning.

In this presentation, we show the status and operation plan of TAIKAN.
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In situ neutron diffraction and scattering during nano-bainitic transformation

W.Gong"?*, Y.Tomota®, H.Nishijima®, S.Harjo?, K.Aizawa?, T, Ishigaki*, J.Suzuki®
! |baraki University

2J-PARC Center, Japan Atomic Energy Agency

® Comprehensive Research Organization for Science and Society

Up to now, it has long been an argument whether the bainite transformation belongs to martensitic or
diffusional transformation. A ‘nano-bainite’ steel with an extremely slow transformation speed
shows an advantage to study transformation behavior using in situ measurement technology [1]. In
the present work, in situ time-of-flight (TOF) neutron diffraction and small angle neutron scattering
(SANS) were employed to evaluate the bulky average information and quantitatively investigate the
kinetic of bainite transformation and carbon diffusion during transformation.

The in situ neutron diffraction during bainite transformation was carried out with the TOF neutron
diffractometer TAKUMI and iMATERIA at Japan Proton Accelerator Research Complex (J-PARC),
and the in situ small angle neutron scattering
was carried out with SANS-J Il at JRR-3.

Fig.1 presents the changes of whole neutron
diffraction profile detected by the BS bank
(26=155° of IMATERIA during bainite
transformation. With the increase of holding
time, the intensity of bainitic ferrite peak

increases, while the austenite intensity

decreases. In the 3D color map of the evolution

of (110)gcc and (111)rcc peaks, the peak shift
in austenite caused by carbon diffusing can be
observed. Details about the quantitative phases

fraction and carbon diffusion behaviors during

bainite transformation obtained from the in-situ

neutron diffraction and SANS experiments will

Fig.1 Changes of neutron diffraction profiles during

be compared and discussed at the presentation. L. .
bainite transformation.

Reference : [1] M-S. Koo, P.G. Xu, Y. Tomota, Scripta Mater. 61 (2009) 797.
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[1] R. Murugan, et al, Angew. Chem. 46, (2007) 7778.

2] S. Ohta, et al., J Power Sources 196, (2011) 3342.

[3] S. Ohta, et al., d0i:10.1016/j.jpowsour.2011.10.064.
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Neutron diffraction studies of lithium cobalt oxide (LiCo0,)

TFE4FT 7 Farh B ORET EE BT NE OB Vv
Varumrd kR FERES & R sl 223 e Mt
KERE 7 v T 4 TISRIRE BRI ge Y o 2 —1 B AL R RIS RS E A B)
Wget o 7 —2 BT L X — Ik 2EAFFE A °, UK SRR -0 2B ¢

Structure of lithium cobalt oxide (LiCoO,) synthesized at the heat treatments from
500 to 900°C have been studied at room temperature (RT) by the X-ray diffraction
(XRD) and the time-of-flight (TOF) neutron diffraction of the IBARAKI Neutron
Design Diffractometer iIMATERIA at the Materials Life Facility (MLF) of J-PARC. The
XRD pattern for compounds synthesized at 500°C revealed the broader peaks compared
to other synthesized temperatures, suggesting the reduction of crystallinity. The neutron
diffraction data for compounds synthesized at 500, 600 and 850°C, which were
collected from all the highest resolution back-scattering detectors available at
iIMATERIA, have been analyzed using the Z-Rietveld ™ based on the Rietveld
analytical methods. Crystallographic parameter for compounds synthesized at 500 and
850°C, which all the peaks were indexed to layered-type structure consisting of
alternating cobalt and lithium layer of the space group symmetries R-3m ?, show the
lattice constant c/a ratio of 4.90 and 4.99, respectively. The difference value in the c/a
ratio is consistent itself with the XRD pattern, where some certain peaks such as the
[006] and [012] or the [018] and [110] reflections are well separated for compounds
synthesized at 850°C, whereas otherwise it overlapped each other for compounds
synthesized at 500°C. The results on Rietveld analysis, the ionic conductivity
measurements, and the atomic pair distribution function (PDF) analysis for LiCoO,
synthesized at 850°C will be also discussed in this presentation.

ZBCHK
[1]. Z-Code Application series: Z-Rietveld, Project Z-code/J-PARC
[2]. B. Garcia et al., Journal of Power Sources 54, (1995) 373.
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In situ neutron diffraction during tempering of a high nitrogen martensite steel
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In situ small-angle neutron scattering during cementite spheroidization in carbon steels

Y.H.Su ™*, Y.Tomota , J.Suzuki >, M.Ohnuma 2, S.Morooka *
Graduate School of Science and Engineering, Ibaraki University *
Comprehensive Research Organization for Science and Society 2
National Institute for Materials Science °
Yokohama National University 4

Cementite spheroidization is a commercial heat treatment for medium and high carbon steels to
improve formability and machinability. The evolution of spheroidizing is usually studied by
measuring the overall aspect ratio of cementite particles using scanning electron micrographs (SEM).
However, it is time consuming and only limited microscopic information can be obtained. In this
study, in situ small-angle neutron scattering (SANS) was employed to quantitatively estimate the
cementite spheroidization during annealing of bulky plates of pearlite steels M Two kinds of
materials Fe-0.8C and S45C with primary microstructure of pearlite (Fe-0.8C) and pearlite-ferrite
(S45C) were respectively studied in this work. Specimens with the size of 15mmx15mmx1mm were
heated to 680°C at 5°C/s and held for 7 hours for the cementite spheroidizing. SANS experiment
was carried out with SANS-J-1I of JRR-3. SANS profile was obtained in every 600s or 1800s. At the

same time, the dilatometric measurement was performed, from which change of length and

temperature of the specimen were recorded. 240

B
From the SANS profiles, information ﬁ%
220 ¢

including cementite size, shape and total
H WMSC

! ! 1 ! t 1 !

interface area between cementite and ferrite 200

matrix can be in situ tracked successfully. As 180

Thickness (nm)

is shown in Fig.1, it is evidently found that the 160

spheroidizing speed in Fe-0.8C binary alloy is 140

much higher than that in the S45C steel. The 120

H
0 1 2 3 4 5 6 7
Spheroidizing time (Hour)

agreements with SEM observations. It has  Fig.1 Change of cementite thickness during
spheroidization fitted from SANS profiles by
been proved to be a powerful tool to disc model.

obtained in situ SANS results showed good

characterize the cementite spheroidizing process.
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235 3CHK

[1] K. Sakai et al., Nucl. Instr. Meth. A 600 (2009), 75-77.

[2] K. Sakai et al., JAEA-Technology 2009-042 (2009), (in Japanese).
[3] K. Sakai et al., JAEA-Technology 2010-001 (2010), (in Japanese).
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[1] NeXus & 1%, A common data format for neutron, x-ray and muon science D% T,
BELFER 2 EORRT — 2 OFEBFET +—~ v FTh D,
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AT AV = Z—=07y b ROSGERTE, ERIEE
Newly Proposed Polarized Neutron Chopper Spectrometer at J-PARC

T. Yokoo, K. Ohoyama', S. Itoh, J. Suzuki, K. Iwasa?, H. Hiraka', M. Fujita', M.
Matsuura', H. Kimura®, K. Tomiyasu?, T. Sato*, T.J. Sato®, T. Arima®, T. Ino, H. Kira’, Y.
Sakaguchi®, T. Oku®, Y. Arimoto, J. Suzuki®, H.M. Shimizu, M. Takeda’, K. Kaneko®, M.

Hino®™, S. Muto, H. Nojiri*

IMSS, KEK; IMR, Tohoku Univ.'; Dept. Physics, Graduated School of Sci., Tohoku
Univ.%; IMRAM, Tohoku Univ.%; WPI AIMR, Tohoku Univ.*; ISSP-NSL, Univ. of
Tokyo®; Dept. Advanced Material Science, Univ. of Tokyo®; QBS, JAEA"; CROSS?,
MLF, J-PARC Center®; KUR, Kyoto Univ."

KEK and Tohoku University are advancing a project to construct a polarization
analysis neutron spectrometer in J-PARC. Since there exist just a few polarized neutron
spectrometers in pulsed neutron facilities in the world, this spectrometer will be a key
instrument to generate breakthroughs in novel material science. Since this project has
many technical problems, in particular, feasibility of spin analyzers with a large solid
angle, we will move ahead this project in incremental phases. In the first phase, a
fan-type supermirror device will be used as the analyzer, meaning that the energy range
is focused below hw~20 meV. The second phase, by developing SEOP or MEOP
analyzers, we will be able to observe excitations in Ei~100 meV region. We also aim at
observing in Ei~300 meV region in the final phase. For arriving at higher energy regions,
with high stability, a SEOP type polarizer will be used from the first stage, which is
now developing under collaborations with JAEA. Basic performances as a conventional
chopper spectrometer have been estimated: the polarized neutron flux obtained by a
SEOP filter is expected to be 1.1x10° [n/s/cm?/meV/] at 100 meV and energy resolution
to be AE/Ei~5 % under the optimized condition. One of the characteristic points of this
project is cross correlation method by which incident beams with many different E; can
be used at once. Thus much enhancement of efficiency will be expected, while
resolution and analytic accuracy of profile will be partly lost.
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[1] H.Kira et al., PhysicaB 406 (2011) 2433.



+¥P—72

AT AY = Z—y b ROSEEBI
KRIBFER 2 A R A== A AT D%

M SRR Y A BR Y, Patrick Strasser', JlkfRREE
P LA T kel R L mmER L IMES L RTREA
IHNE L PEHEEE L EHEBL ek B WA 220N REPE L

hAREE L AR Y RAIRIEE L AR D
J-PARC &> & — &= /L X — N ZEhFserkts
LB YN s R S
J-PARC &> & — BRI 1 IR 7250 5 °,

J-PARC ME MBI I = A U Hiik Tld, KMEI 24— A& 4L
THHLNWE—LT A (R—/—F A TT) OEFET->TND, A—r3—F
ATFETY VA Raf LV THEERENIFTLWI A TDIatrvE—LT4
CTHY, EERTIIE, MRREREDO SV AR 2 IR E R D, i mEE
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[1] Y. Ikedo et al., AIP Conf. Proc.
1382, 220-222, 2011
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J-PARC/MUSE Ultra-Slow Muon Beamline

P. Strasser'?*, S. Makimura'?, Y. lkedo*?, J. Nakamura'?, T. Nagatomo®?, R. Ohkubo®,
K. Nishiyama', K. Shimomura?, A. Koda®?, N. Kawamura'?, H. Fujimori*?,
W. Higemoto®’, R. Kadono?, and Y. Miyake™?

'Muon Science Laboratory, High Energy Accelerator Research Organization (KEK)
“Muon section, Material and life science division, J-PARC Center
Advanced Science Research Center, Japan Atomic Energy Agency (JAEA)

At the J-PARC Muon Science Facility (MUSE), which is located in the Materials and
Life Science Facility (MLF) building, we are now constructing a new ultra-slow muon
beamline to extend the scope of the uSR technique from bulk material to thin films,
multi-layers, surfaces and extremely small samples. The soon to be completed
Super-Omega muon channel (U-Line) [1], which will produce the world strongest
pulsed surface muon beam, will be used to generate ultra-slow muon beam. Low energy
muons are produced by the re-acceleration of thermal muons regenerated by the laser
resonant ionization of muonium atoms evaporated from a hot tungsten foil, a method
that was originally developed at the Meson Science Laboratory of the High Energy
Accelerator Research Organization (KEK) [2]. The re-accelerated beam (ultra-slow
muon beam) has better energy resolution and space distribution compared to initial
surface muon beam.

The design of the ultra-slow muon beamline and the initial beam ion optics
calculation will be presented.

[1] Y. Ikedo, et al., this symposium.
[2] K. Nagamine, et al., Phys. Rev. Lett. 74 (1995) 4811.
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[1] S. Makimura, et al., this symposium
[2] Y. Ikedo, et al., this symposium

[3] T. Nagatomo, et al., this symposium
[4] S. Patrick, et al., this symposium
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[1] S. Makimura, et al., this symposium
[2] Y. Ikedo, et al., this symposium
[3] P. Strasser, et al., this symposium

[4] J. Nakamura, et al., this symposium
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[1] A. Sakai and S. Nakatsuji: J. Phys. Soc. Jpn. 80, 063701 (2011).
[2] A. Sakai and S. Nakatsuji: Phys. Rev. B 84, 201106(R) (2011).
[3] T. U. Ito et al.: J. Phys. Soc. Jpn. 80, 113703 (2011).
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[1] H. Fukazawa et al., J. Phys. Soc. Jpn. 78 (2009) 083712.
[2] K. Ohishi et al., J. Phys.: Conference Series, in press.
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