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Powder Diffraction at the Japanese Spallation Source
— Present status of J-PARCIMLF
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Statics [ Run #27 (Nov. 2009) -- #29 (Jan. 2010)]
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Ramping-up scenario of the accelerator
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L S PRE General Proposals Started: 8

MLF Neutron Instruments

Commissioning/Project Proposals : 4
Under construction:

—

BLOS Newtron Opsics and Fund:

A8
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MLF experimental hall

SuperHRPD

| Instruments: funded
-8 Instruments:
General User Program Started

o S PRRE #1 Hall July, 2010

MLF experimental hall

SuperHRPD

8/23 Instruments: funded
Instruments:
General User Program Started
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SuperHRPD

General Purpose Diffractometers
Resolution & Intensity

Diffractometers in the World / 1

.00 -F-l =
[ g = "
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Relatve Intensity

Three General Purpose Powder Diffractometers

BLO8: SuperHRPD (KEK)
Highest Res. Powder Diff. (Ad/d = 3x10)
Poisoned Decoupled Moderator
L1 =92.4 m / Curved guide r = 5km

BL20: iMATERIA (ZRiFIR)

By EERE
High Res. Powder Diff. (Ad/d = 1.5x103)
Poisoned Decoupled Moderator
L1 = 26.5m/ straight guide
80 % beamtime is called by Ibaraki Pref.
20 % called by J-PARC for academic users

BL21: NOVA (KEK) NEDO
B Kk RET M L B R R
Total Scattering Diff. (Ad/d = 3-5x103)

In 2010B, 10 % beamtime is called by J-PARC

Non-Poisoned Decoupled Moderator /L1 = 15m

10.10.26
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Three Special Purpose Powder Diffractometers

BL19: TAKUMI (JAEA)
Engineering Diffractometer (Ad/d = 2x103)
Poisoned Decoupled Moderator
L1 = 40m/ Curved guide

Under Construction

) BL11: PLANET (Univ. Tokyo/JAEA) ¥ i &
High Press. Diffractometer (Ad/d = 5x103)

Non-Poisoned Decoupled Moderator
L1=25m

Under Construction

SPICA (KEK/Kyoto Univ.) NEDO

B BB LA EERAR
Special Environment Powder Diff. (Ad/d = 8x10+%)
Poisoned Decoupled Moderator
L1 = 52m/ straight guide

BL08:-Highest Resolution Powder Diffractdmeter
ool On LA L T e, L (SuperHRPD)

ﬁPngm beam

Requirement

[0 Best Resolution (Ad/d = 3x104) with WIDER d windows
[J More Symmetric Peak Profile, Good S/N ratio

- 25Hz and L =100 m

- Develop HIGH RESOLUTION MODERATOR

13
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( T e T T R Ve )
SuperHRPD @BLO8

BLO8 potentially has best resolution
Adld = 3.5 x 104 with symmetrical profile shape

LOG SCALE \ — KEK Sirius (previous)

b Adld=003530)% — J-PARC SuperlRPD

Sharp and No-Tail

BLO8 potentially has best resolution
Ad/d = 3.5 x 104 with symmetrical profile shape

2008.6.21 {
1207 §j Single Crystal [
|
~ 100+ *{
: [
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§ { ]
2 6 !
i ,
QT ¢ 1
i
i . 3%
o§ ‘“’c LT )
L] L L 209 0 o)
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SuperHRPD @BLOSIZ SR RSN REEZZER U I
ISIS-HRPD@2m and J-PARC-SuperHRPD M LL 85

| Mot sstmecten |, | NST-5 422
| R { =
U B
- v pa ¥ W 9 '(,l:n",m » a0
- |
‘ NIST-SI 531
- ~— ISIS/HRPD
- " SuperHRPO
. | \
’ W44 MAE 443 450 452 454 asE nwa‘m
TOF i mcro sec
(s SuperHRPD @BLOS
Specification

Moderator: Poisoned-decoupled (thin side) (AIC decoupler/ Cd poison)
L1=924m /L2 =2 - 4.5 m (3 banks)
supermirror guide (m = 3, 82 m, 25mmW x 75-55mmH)

B2\ 3DODEELA:
recycled 3He gas-filled PSD (10 atm, % inch x 60cm)

320 PSD (70%) in backward bank
240 PSD (25%) in 90 deg. bank
192 PSD (40%) in low angle bank

d=05-60A
20=10 - 175 degree
201056 A RIDT—RITHRL
BN\ DT—RNIEBSED
(X(ZHFELILT-

\_
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Detecting Tiny Distortion to uncover hidden phenomena

4d band ferromagnet (bad metal, only ferromagnet in 4d Perovskites)

4d SrRu03 work with J.G.Park (Korea)
ST SO )
) 23 e
SrRuO3 ferro. . CaRuO3 X |
" " "paramag’ =0 |
4 . [
4 Fy - o i
2 7y 1.
= .
— e 54 |
Bouchard et al. Mat. Res. Bull. Vol. 7, pp. 873 o ! E i l
previous data (PSI) ia > = AR
dl A

Ru-O bonds

) v

- LR IEIC I TR e
| " ok #

WA

THTY

1

i oo
PR T LTI "
=i

*

+ L]
BRI
anm ma

SuperHRPD Ru-O bonds

Tentative results

I(Ru-0)’s closer below Tc <>
increase 4d itenerancy ? €->
bad metal ? €->Ferro&>

decrease in resistivity?

iMATERIA @ BL20

e /

Funded by the local government (Ibaraki
Pref.) for promoting industrial use
Poisoned Decoupled Moderator (thick side)
best resolution: Ad/d = 1.5x103
L1 = 26.5m/ 12m-straight guide (m = 3)
Detector: 3He gas-filed PSD (20 atm)
% inch x 60cm @ BS and LowAngle banks,
8mm x 60cm@90deg. bank

Sample:NIST-Si
10f ‘ ‘
— iMATERIA
28 — Sirius (KENS)
% 6
24 L
| |
0 llll“llll”l”‘l'l h l J - JL
1.5 20

0.5 1.0
d

7" —iMATERIA
6| — Sirius
2s
g 4
E 3
2
1
0 ‘
1.63 1.64 1.65 1.66

The profile shape of iMATERIA is
more symmetrical than previous
diffractometer Sirius.

10.10.26
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iIMATERIA @BL20(%120 kW(Goal 01/10) T, I TICKMRE

YBCOAEIE

KENSTIZ, 3cc T, BIzE T —LFFIC24 550,
2006 FE Dy b o U BFIC £ 2—3BFf= 1=

MW R R S R

F ot
5 -I'*—'-i‘-ll*—"ﬂ - — s i - - g e

ek

YBC @ iMATERIA (2009.6) /4 microSec BS bank 6mm holder

IMATERIATIE6mMmD R FHRIL T — (REREXIRD
157 ¥ E) T, 20-304 Thetter quality

x10°

iMATERIA @ BL20

-80% ‘General Use’ (£ ZE 5[] 1T TR LB M52 5 ) Drating[FJ-PARC
‘Tbaraki Project Use’ (REFDHEEZEZST)
20% ‘General Use’ J-PARCHAE) > KREZEDHEE

NHLI-8EDEENDHFRBEH
= 134(2009A+B), 190(2010A+B);
Proposals to iMATERIA = 52(2009A+B), 57(2010A+B)
J-PARCHYA 3 (University) 18(2009A+B), 22(2010A+B)
I IE A5 (Industries) 34(2009A+B), 35(2010A+B)

- Most industry users are from research laboratories,
and no experience in neutron scattering, but
many of them have experience in Spring-8 or PF.

—>Academic users feel frustrated because of limited
beamtime

10.10.26

17



iMATERIA @ BL20

Sample Exchange Robot was developed because;

1) Most industry users and academic users in materials science
requires many room temperature experiments
2) Introduction of Mail-in system is requested by such users

‘Sample Storage Robot (F# ATE 078w )’ with 672 samples
‘Multi-Joint Robot (Z E&i07Kw k)’ to pass samples
inside to the radiation shield

‘Vacuum Robot (B ZZ07RF)’ to bring samples into
the sample position in Vacuum

iMATERIA @ BL20

Sample Storage robot

| Vacuum robot to bring
samples in Vacuum

Sample Exchange Robot
is located on the shield

of iMATERIA Mail-in system is not

introduced yet.

10.10.26
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NOVA @ BL21 (Most Intense Total Scattering Diffractometer)

s Funded by NEDO (funding organization under
Ministry of Economy, Trade and Industry) for the
study of hydrogen absorbing materials

Best resolution: Ad/d = 3-5x10°3

Non-Poisoned Decoupled Moderator L1 = 15m

Detector: 3He gas-filled PSD (20 atm, % inch)

Commisioning started on Mar. 2009, and
the general user program starts on 2010B (Dec.,
= 2010 — March,2011)

| —=_===—-— Initially 10 % beamtime is called by J-PARC
B N 90 % is used by NEDO project team

NOVAIIEBRAREEDMREITEEZHS, KA -
FRELEDBEBEMRIEL TS

SPICA @ BL09 (Dedicated instrument for Battery Research)

Funded by NEDO (funding organization under
Ministry of Economy, Trade and Industry) for
the study of ADVANCED BATTERIES
Special Environment Powder Diff. (Ad/d =
8x10%)
Poisoned Decoupled Moderator
L1 = 52m/ straight guide

19



| SPICA @ BLO9 (Dedicated instrument for Battery Research)

[l - — = -

== S === J-PARC MLF

- Funded by NEDO (funding organization under

Ministry of Economy, Trade and Industry) for
the study of ADVANCED BATTERIES

I Special Environment Powder Diff. (Ad/d =

L5 8x10%)

7l Poisoned Decoupled Moderator

% L1=52m/ straight guide

- -

Commissioning is scheduled on Oct. 2011

wiwmem - Dedicated beamline
——» BUilding
—~

i Development of Z-Code for
Powder diffraction data analysis

2 Ceb@E oD o PTG i (T D

Rietveld Bif /7 2 F

10.10.26
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Z-Code LEFEYV TR 7 DEFFE

WMEYEN TS
Data Processin Z-Database:
9 Intensity and Structure
l Intensity Database Structure Database
Z-Peak Search |—— | Z-Structure Match

it cell SFructure data to
CONOGRAPH  refinément Rietveld lapet i

Z-Rietveld | —— Rietveld Plus suite

'SDPD suite | | e
T rdeine R S ., | Profie Analysi
: . . : + Texture Analysis
Ab initio SD After Rietveld suite - Parametric I:))/iffractometry
””””””””””””””””””””””” i + Chemical Reaction
’ Z-ATOM ‘ ’ Z-Contour ‘ - Nano
+ Hardware Control
(zMEM | [ZPDF,RMC |- et
-Evaluation (BVS, Chemistry,
Bond,polyhedron,etc.)
+ Constraints
- efc.
(2 MLFI| PR 0D 5888 B0 5524 & T /R 14 8
J-PARC

N O]

2008F5 A MIE—L LI, SREE—LMLENVEE20084F

P 1281 ARB. KERFTREE—LARELNEI ST,
8 LAl HhoKE, IRBEOHLELTEERNS B

33% DHRAFENRHD BAMSDHLAAHETELLL, FEEXR
30, LARE., 120kWE NS R ELEERAEHLTIVS,
Ex

/ 4

5% 27% K

JAEA 5

10% 1%
JAEA
18%

20084 SR REM-# 98

R
N

SE
6%
2009ARIRRE B 132(HE) (o
AL, SHOBEIHL TEM2004ORSHHHY. M
PR AIRREL B EYE<IEN 2009BHIGHHH 74 (HEF"
42
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MLFFI FHZRRED 7758

Categories of Proposals | Type of proposals
\
General Use 1| Regular proposal Nonproprietary 1
|~ - Called’twice ayear ~ ~— — 'PT'o'pre'fa?y """" -
Urgent proposal Nonproprietary
(under planning) Proprietary
Rapid access proposal | ** o
P prop Not Ready
Project Use Regular proposal Nonproprietary
- Called once a year
Instrument Group Use Regular proposal Nonproprietary
- Called once a year

Proposals for General Use are evaluated by 4 referees, and results are pre-
reviewed by specific sub-committees.

1) Promoting and enhancing researches in wide variety of users (General Use)
2) Both JAEA/KEK mission oriented researches (Project Use)

3) Maximizing the performance of MLF and leading edge scientific program by instrument
groups (Instrument Group Use)

MLFF|FRER-E D 7 55

Categories of Proposals | Type of proposals

General Use 1| Regular proposal Nonproprietary

e = e T e e e e e ==y e = -

General Proposal form is in English, all proposals (except
industrial use) should be written in English.
We will welcome Proposals from Overseas researchers

INOTIRTaay

Project Use Regular proposal Nonproprietary
- Called once a year

Instrument Group Use Regular proposal

Nonproprietary
- Called once a year

Proposals for General Use are evaluated by 4 referees, and results are pre-
reviewed by specific sub-committees.

1) Promoting and enhancing researches in wide variety of users (General Use)
2) Both JAEA/KEK mission oriented researches (Project Use)

3) Maximizing the performance of MLF and leading edge scientific program by instrument
groups (Instrument Group Use)

10.10.26
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2010FEICHITH—RFEDBEAT

{ MLF Advisory Board ]

1 |
|

Muon I Nfrl:]tron " Neutron Science Proposal
Science nstrumen Review Committee
Proposal Proposal
Review Review
Com‘mittee Committee Ibaraki Prefecture
J-PARC Ibaraki Prefecture
General Proposals General Proposals
(Industrial Users)

NSPRC (Neutron Science Proposal Review Committee) shall evaluate
appropriateness of the General Proposals to be executed with specific
neutron instruments.

NSPRC include overseas researchers (4 out of 30 at present)

.z
(e alE95J-PARCL—H—
ot T
ERNDYAI 74 XH-PARCIZEZFY DDH S
FRE20EE 12 DIXMBIBHIE LIS, FEA20, 962 A H (H21.11%5857) D FAT
FH20fFE (1287mMu%) 638AH A [ HI%’ ;?; g&“ D
Ly 685. £} « EF P
FR214E (118R%) 3, 204AH/H R msoms
(A) TR IR
AR -4
1H8X167A(H21.9.255%17)
500 HAXA 42A
SMEA125A
400 1ARX
300
SAEA
131A
200
AEA =P =
100 125N : aA
- BEA 1974
0 | D
H20.12 H21.9 H22~
21— —FFH
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