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A series of meetings to discuss future neutron/muon sources and instruments at Materials and
Life Science Experimental Facility (MLF) in Japan Proton Accelerator Research Complex
(J-PARC) has been held since 2017. Each of the neutron instrument groups in MLF proposed
required features for future instruments, while addressing issues of the current instruments and
facilities. This report compiles the presentation materials presented by the neutron instrument

groups in the meetings to help future discussion for the coming MLF.
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ion Rae?

High 4 —Requests from instruments —
Higher flux at high energies
with similar repetition rate to FTS
Charge coupled excitations
A Metastable state SuPerconductor
e oy Itinerant magnet
= T r— mtlenght, pressure, etc. Structure of protein
E) Transient phonomena Metallic glass
g Battery material
g Multiferroic
> Thermoelectric
& Ferroelectric
Very I9w energy and lon conductor
very sfow repetition rate Dynamics of protein
Life time of neutron Lipid membrane
Short-range gravity Super molecule
Low gjow 5Hz 10 Hz 15Hz 20 Hz 25Hz Fast
Requi b 2

—Requests from instruments —
fundamental physics Higher flux at high energies
with similar repetition rate to FTS
o N - —_ s~ S = Thermal Chopper
BRURLBABZEZEABRICESLIEE A — sngecrystal
N o & - - General PD
¥ Z \ ' '
75 Fiﬁ?;?ggb—cél,%%tl?;bé?;ﬁ?’f & Low energy and slow repetition rate Total Hi-Press Diff
I A} N \ =N - 2 Scattering Engineering
/X j A o - E Reflectometer Diff
.g Wide-Band Chopper
g Energy-Selective Imaging
VSANS
Very | wenerg){z.md CN/VCN Reflectometer Conventional Imaging
very sfow repetition rate Converging/VCN SANS VSANS
UCN for MIEZE SANS NRSE
furjdamental physics
Low Energy and Slow Repetition Rate? ow siow 5 Hz 10Hz 15 Hz 20 Hz 25Hz Fast

Required repetition rate

epithermal neutron
Other requirements

focused beam
o

seriously considered: inelastic instruments
® Ortho-hydrogen moderator for polarized neutrons

B J-PARCDZEET IN—TADT7 27—k
Intensity
® Most instruments need beam-power as high as possible
® |f SANS instruments will be build at STS, 0.5 MW may be enough
® Higher flux at cold neutron region (improvement on FTS): imaging, X-tal, SANS
® Higher flux at high energy (~100meV): X-tal, thermal chopper, general powder
Pulse shape y
® Most instruments prefer profile shape like the present decoupled moderator in FTS
® Need peak as high as possible, but the tail is preferred to disappear after several
hundred micro seconds: wide band chopper
® Operation using double or single bunch-mode can be changed easily to use

® The shape and size of the moderator should be optimized: higher flux-and well

Background produced by the TMR system (especially at high energies) should be
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‘BLTTPLANET BLO3 iBIX ERYERSSRITES
'BL12HRC "
7~ SLine —

N1 T
T

Proton beamline

F—ULine ik

‘Instruments
SPICA \@ el .

U D2 Instruments - 22 RADEN IMATERIA
74N R\E MATE W\ \ 1 WAL %EB@
RO BL14 AMATERAS 1 5BL2T NOVA A EFEE

BL15 TAIKAN g -BL20 iMATERIA
BL16 SOFIA “BL19 TAKUMI ot
BL17 SHARAKU BL18 SENJU Ja .
™ o

TAKUMI

, b 5, SENJU
i S/ 4 N T =
o s ' 4 ) | SRR collimators sample table
PLANET R, éjp M FIESHRITRE TN
. N 5 A —
BET TYROFEE = S OifEE

9 2
7 e TAKUMI
1 ] 4
1 4 | PLANET |
S 8 \
ERERE
‘ ]
“ 0
& 2
\\
4 iMATERIA
SPICA A SANS or|>t|on is not included iMATERlA
BIIRE 0% T L E4=ED!
BREITEE R BRETEE
2 ) *only d-range. is plotted for sipgle crystal A =8
8 2 468 2 468 2 46
0.1 1 10 &
d-range (A) -90 deg scat. 490 deg scat.

detector slits detectar |
W

TAKUMI

o s

N | it PR SRS collimators sample table
- T A

PLANET |
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Diffractometers

Resolution & Intensity
Diffractometers in the World

Comparison of powder diffractometers

Operational
Powder
Difractometers
and S(Q) inst.

T 1

ﬂmiyamn & Ishig«'nki

J-PARC SHRPD ==

ISIS HRPD 100m T
L ]
B
OPAL HRPD
,»//
ANSTO HRPD  KEK Sirius

-

\

|
|
[

1%
/

CEND O b
T

- = 2 X

\

SN Powgen3
A

J-PARC

o
g

LANSCE NPDF

. \ 1515 ENGIN.X \J-PARC TAKUMI
OA

ISIS GEM

Hanaro

~

- AANL 6PPD
LANSCE

umo"ﬁ I OPAL WOMBAT

HIPD Y

SMARTS

I
(7a€A HRED

w

»

(p/pv) uonnjosey

{ R B

\
ANSTO MRPD
A

1 \

\P R E 5 E Mdues reghar

i “Qsmumems\\_/
-

1

_

OOEN D O »

0.01 —
_—

NEW INSTRUMENTS

J-PARC A
.S(Q)I B

ILLD20 | TLL DRACULA
y 5

SNS VULCAN

1

1 10
Relative Intensity

BLO8 SuperHRPD
<H1IVR>
BRI RIEFAERMIC KD EHHSINDIEMRES.
BN, BEBSESBE THRITT D,
(B

EMAB, HMEMBL etc..
<EBMEE >
B . BapfReE (ad/d~0.03%) . &N vI7 I9YN

RE : (EEE(100m, SHHE#R), sHRIREBDRELE

<fitEsk & DL
« HRPD(ISIS) Ad/d ~ 0.04%
* WISH(ISIS) Ad/d ;&R OJBE(ZEBRECHE L)
« POWGEN3(SNS) Ad/d ~ 0.1%(EIR TJAE
* DREAM(ESS) Ad/d i ZIRTJBE (B TSt
BEORETVEDOLEYTIVE

JAT
<SEDEBRUSORDIEE>
AR EDIREDFITE
UTVY IRy REBO YA TV ADERS
FUMIS IS RIS DB DBIIG

73)
(==}
"N

fREE "2

ﬁ

BB, WA, YILFT7O4 v, MOF,

&

AN
pulse
(1 shaping
choppers
001 | 286,
DREAM |
' POWGEN
0.001 4“*1&?
0.0001 =l
105
0.5 1 5 10

A(A)
Flexibility and range of wavelength resolution
A/ A versus A due to pulse shaping from full
pulse width 2.86 ms to high resolution 10 us.

_13_




JAEA-Review 2018-032

BLO9 SPICA

MLFOWPTDIIHME ¥ ROITEE
SDfREE  Ad/d =0.08 SHRPD & iMATERIAD DR
RNBE iIMATERIAE @55

[GU\dPBIE Z—EZICER] IMATERIAE B
HRPIBEOBMHE AZX TAKUMIDORLSS\ICBBEELHD

BiE KK TEEETEESSICEXM (only one)
B=o8i8F  SNS POWGEN, ANSTO WOMBAT, ISIS WISH, ISIS GEM, ISIS Polaris

BADSE, SHARSACHSNTNDD, BIXMES, Wit £5H
MBS DLV D CTARTE GINELIRERE)

[ Sak—by b RF—L 3 VBT RO

EFBRAR—X ARIBIEIR—IAPEFEIAR—IEZEE2RKEHES
1) F— FERSLTTH, BERRELIT 2,
2E2) HBAR—XAEMLFL Y H% L &5,

B2 =Ty FPRTF—=YavouB12—Ty b7y 7L —FTCOHEF
LPEFXRFHOKE
100mg A TOFHBE T 300K EDEE
10x10mmIA T D B — Lt A X IZEN
ERBENGEA CRE - EH - BF - WHY v~ ) t%‘l‘it%i&_@&ﬂfn@

BL20 iMATERIA

<BI1IVR>
Ld(iBFR)EIE « BK « SORETORERSORFEDY
DIEBELA

(B UFDOLEM « MRBMEFELR)LF—BIENFDR
SBIBIS VR FECHI DA, etc..
RO CIIESHRBIAIE. EEMBONR « ZRPDZDEAIRE
[CEANN=ZLITTND

MARBEEHENT. PDFARAT. /INABLEL

FRPIEF : SNS POWGEN, ANSTO WOMBAT, ISIS WISH, ISIS GEM, ISIS Polaris,
LANSCE HIPPO

,14,




JAEA-Review 2018-032

BL19 TAKUMI
<BAL4ITIAZA>
M*JCDmﬁﬁr“ 7« 18LL - Eﬂﬁ-%"%ﬁ%ﬁk@t AR DERETOE
S DEREM SR DR RIBEHRES
BaE
27 EEE‘EAd/dD“Eb\ 0.2% ~ 0.4%

POT)—48 (SEMES) DEZE —SIBY D~ (GUIN'SDEEDEIN

BHYFEE)

YFER. DIPILIUA=E (S/NHRU, RETZEEDASEL)
e e (Vv EYTRAEDAEREREMRE ZDEAEDSEDRED L.

TMWIEBENIE+DDE)

fIEnfEEE (WY EVITEE. 1mmIUTZEBENZL)

<@ D>

T T
companson with ESS, BEER comparison with ESS, BEER multichannel =

& e 5 multichannel [y

§ 10°§5.=08..25A, 20-00 oplics —= E 10°772.220..37A,20=90° optics

D 7 ~

4 3 o

] 5 HF ~

) ML K= MLR +focusing .. o @ HF

x % ¥ R

S 10%4 S 1084 g ——ESS, no focusing
= ——ESS, no focusing = 7 —e—ESS, focusing

el MR - —a—ESS, focusing S MHR | - -ESS. modulation

§ s -% - ESS, modulation g. A N

@

5]

< 1 07 £ ?:’ 1 07 HR

s i 4+ [—=o—vuLcan, 6o Hz, 1.4 MW o A S
@ el —s—TAKUMI, 25 Hz, 1 MW © _ = | =0—VULCAN, 60 Hz, 1.4 MW
I} T -+ -ENGIN-X, 50 Hz © L —-—éﬁgw;zgﬁg MW
3 3 > =F == X,

- =
© 40°4 _J T 404 L @ IMAT, 10 Hz1
T T T T
0.1 1 0.1 1
Ad/d [%] Ad/d [%]

BL19 TAKUMI O ff &

<ﬂg B> RS
SNS VULCAN : SANSZA T 3 (BIHVEL))

¢ ESSBEER:SANS+ A X—=IVT0DATI 3y (?) ( EB/N\YD, P—IH

*
oo

<SEOERERUSSRIBEE>
© ImmURODERETOVYYEY D
« IMUFTORDEAIRE
« RIREFORUIMAETRIORAIE
- BiESANOMAREENSR > 2XTiRbszE/\YDICAND
« REASRZNN-TD > RAEU—FACRE
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BL11 PLANET

<BLIIVR
SEHKRE, SEME. MRBSFE

<KBOMBE>

° 1% m/mml_%@i%ﬁg uﬂ*‘lg\%%@t 90)/1:57\55
DERNTTIEE,

« AR ERUBRERNS (HBE770

<ﬂ’£!)i§ SO - b >
SNS : 100GPa COEERTIAE, T—HFEL N OISOV R, DiREE) .
RIAX - IERBRTAIEE,

. ISIS : SIRSEREATRE, BIFFTRED-L VIR,

<SEOEERUTSRIEE>
° I@Hmﬁm["éi@é‘b CJ:DI__J(/\]_DIMJ?—C@%@I’/EEE&
- THDREEZLITS,

BLO3 iBIX

<HBLIVR>
& b—C HUINDBRFRDIKFOKIEEZERA L. YN
DEDDFRHCERNEBRRINEBEZRET D,

BIMAE
E 2mm30)&J/\9’f’i%uaad) AIENERIE C2~4BIRE THEYRE (AMWES)
BIFEQRERB F& © 135X135X135 A 3D FABE DR DBIENTEETH D, 7
MTIICARINLTUND (BEEEH)
BIFEQIREDRREE - Y V/INDET11A (BEEH) . BEIEEYTo.7A,
AR TOFEEROistE LTHBDOMRETH DN, FhkGO—BESDMST
ENEEOITEELNELD.
BeRY 1 AHKEL., AEFEER<. A—T—-[CHH DR ERDEIBN
REWN, > KDINSERRTORENTEEERDLDIC, DU TEDOHET
DRIEMNER (BHIRE. BHEIAAE) Z2E5[CALTDINENDD.

<SEOERERUSSRIBEE>

« HYYNDEBERPHFORSTE U CTHRESHEREZMI L DD, Y V/INDER
EDEXENBICAITIZSORDAENRDOB EEEET,

+ RIFHER. RERIR. SHMHEOHIPHEFORRZEN UEHRZER L.
EEROEEREEY VY INDEDMRSBHZEEIT D ET. EEGmRFTOE
ERBRFEREDODNBNEITD .
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BLO3iBIX ODiE= B R LD B

HROOFTETDRRBB XU BIEHAE B5i JIE%’R;
@ DT R e il e S
BE | povmny | THET| g, | RE | BB | (AL AN (A
PR TSTiES B | P77 | =mE| 5,7 LH | mmante
(A3 (
: ToF o | 133x133x133| 2,352,637 (2.00)
iBIX ] BED (WisFYY (| D22X228239 225020 | e RE
MLF I-PARC (B | /LR ) | 20085 | FL—5 (a6x59x 23) | (62,422) 1.10
[ A=0Uy I8y ToF 73x73x99| 461,072 2.10)
MaNDi BaEdg i | PR AR gL R oubfodt IRRRUNI botiaet
SNs BISRFIORNL | /T2 oot | 20062 | 7¥H (73x 73x99) | (457,716) 1.70
OX75T A0 - 95X 96x104| 983,677 2.20)
PCS 705 TOF 3 Tal=2 1 I IO tvetrturtntill DU e Svbavit INURIITE bkt ot
LANSCE ﬁﬂﬂ(i?RNL AU 56kW 19835 e (23x 19x 41) (17,617) 1.10
F—5J V@I . BED 40x40x161| 223,689 (1.91)
IMAGINE | Quasi-lave | o2 | p [ SSTRTT) ST LAvbutl FUURURUI ettt
HFIR Eﬁ%&g"m BFP| Taomw |19 | P (34x35x44) | (51,020) 1.75
N IY - %1 T12x112x 73| 912,087 (2.40)
BIODIFF -~ = p L] L3 Lo TS O e ep ol NN torvs s Syl IO st
v | Do 2072y | BIF L omw | o0ar | P (73x50x 45) | (164,073) 161
LADHIN | ST s 2D Quasilaue/S3 | FR@P | | 106x 96x114 | ' 1,141,055 (2.50).
/015 Ny Eﬁﬁ”ﬁ W |BFE ) 8| 1pF | e (34x 35x 44) | (53,386) 1.05
BLEp 76x 85x123 | 790,842 2.15)
BIX34 | BABRF O | wme | ELEEDL | 76x85x123) 7908421 (2.15)
RR3 | EigEaea () | BFF | oomw [ 190F | P (67x 67x 41) | " (160,526) 1.50

BFik  ERANICEBNTND, DREE - 8DRERMOEKE (PCs, LADD CREE

ESSTIZLALIEERE | NMXDETEIEIN TUVB, iBIX, MaNDIDXTE E LT\ DIBFAE
BLOKXKERIVIVOEENNS (~200A) & UTEFAHEDSINTIND,

J-PARCHE DIMWES IC E RS MRE S ERK

BL18 SENJU

<YALIVR>

1. BB FS0 A UTDED FECSYIOHWEMB DRI (0.5
mm %LX—F> %%@EBE}EH(/V—% Ea&Uﬁﬁ_ﬂ%LﬁﬁF*ﬁ

2. BE, WH EH, EF X (UL—Y-) BREEOZEMRIR
B R COBSENRUSPESHERT

MIE,'\E
B RKBEORESBEEWNWNY DTSV RICKD, 0.1mm3U TORINBEHES
EED EJEEIE%E’JTE L1 ©NERLBEBREE) TEIR,
YOMEYDIE, BEIEER. MEEMAR. MERRFREIBLNVY A IV XDMEEZE

HIN—,

AE : BINDOYIEYIBERDERB (WISH, CORELLD) [CHENDEEREMBIBOENL
HUNEL,
SRMIBO RNICREREENME UHERNEH., COHPEBITAF v Y T T/
HIRSN D,

XIZIEU. INSIMENY DTSy ROSHRSHNRERIRE FU—RFZD D
BERICH D,

,17,




JAEA-Review 2018-032

BLI8 SENJU it &

<tEEBEDLLE >
1R (D T /3 TOFE S PIE T BIE DIRS

fasz EOME  EOHMEE BNy X AT

BRI R,
JPARC(E)  6%). ity RmlMiEE o, 50

i P
— — 1 gia;ﬁ@zm(mg Ll .
CORELLI SNS(K) IR E‘%Q@EWL <1.0 mm3 N/A

SRR,
IsIs(3%) f632). i E%é;’;;*§+ 2.0 mm? ~20

Ig 7/ /

m IR, (EFDEFORBRBSHEND SWSIBSEITE N D IEEMIEDEF T
IBLVERZD/N-T9 D, NAEOS\OHFTET,
B FREDEELISISDOSXDIEN FHRT 1 XDRTHED.

<SEODEBENUTORIBE>
s KODWHSTIHRIRE (1%  >10T, JRE : ~2000°C. £ : 5~10 GPa) DEIR

« BUVBZEEZMERNICAF v VI DEHD, RRRAROPHEFREIEN
« WSRRFORIECHE UICEB DR

Low Energy and Slow Repetition Rate?

—Requests from instruments —

High 4
8 Higher flux at high energies
with similar repetition rate to FTS
Charge coupled excitations
1 A Metastable state ~ SuPerconductor
In-situ under Itinerant magnet
. light, pressure, etc. i
& Low energy and slow repetition rate®" P ! Structure of protein
E Transient phenomena Metallic glass
o Battery material
@ Multiferroic
> Thermoelectric
& Ferroelectric
Very lgw energy and lon conductor
very sfow repetition rate Dynamics of protein
Life time of neutron Lipid membrane
Short-range gravity Super molecule
>
Low  glow 5 Hz 10 Hz 15 Hz 20 Hz 25Hz Fast

Required repetition rate
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Diffractions: Total Scattering, Single Crystal, General Powder, Super Hi-
Resolution, Engineering, Special Environment (HiPress), Bio-Crystal

High 4 ) . .
fundamental physics Higher flux at high energies
with similar repetition rate to FTS
Thermal Chopper
Single Crystal .
~1A Super HRPD B General PD Bio-Crystal
= Low energy and slow repetition rate Total Hi-Press Diff
o Scattering Engineering
g Reflectometer Diff
.g Wide-Band Chopper
E’ Energy-Selective Imaging
VSANS
Very lgw energy and CN/VCN Reflectometer Conventional |maging
very slow repetition rate Converging /VCN SANS VSANS
UCN for MIEZE SANS NRSE
fundamental physics
>
Low  slow 5 Hz 10 Hz 15 Hz 20 Hz 25Hz Fast
Required repetition rate
ST thEL
RNoREhBER Vs. INEY o PEUEER
- FE I RVAIE - B JEH%FEJZ‘)‘EL\
- A EVAIE . Hﬁa\%‘ EIFRRICEONS
- AR EANRIERERE . Fﬁ%?&ﬂﬂﬂlfﬁz SRE
CFHRERHSKETN - RERICERD
CBEASL s hTA T T —IFF]

BRI AW
OB OBEMARHINELZ WD

CICHOFEFIRDA DB W
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3. F/@ETN-T

LB 12, HARmZ !
'J-PARC kv 2 — W8 - £@mklET 4 ey ay hEFRAE s v a v
2[@ T AV F — RGOS Y E SR A Ie AT

F GV — 7k, PETREELEERE (BL21 NOVA)., /M - JAfAEL
SLEERE (BL15 KB . EPRHEIESE (BL16 SOFIA, BL17 EX8) 2 6%
Einsg,

10 Hz, 500 kW ¥ 2 — F XL RO ZIRE L 2856, WINoXEICE W
TH TSI ZKREL LERIZ AV Y FidFEZICS W, —77, REEREIE ICHE W T
BRIEOILRICX o THIERFICE T 2 MEERZ VR T2ILRARETH D
B, ZDORAY v P EEZTELZERIIBENTH 5,
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553 E ML BATR St e
(FEFFAS/ T—7)

KEK (LH1E®

TS2¢ F / BEHEE=ER DM
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TUor—FAR
» 10 Hz, 500 kW, > 3 — b /NI X ZRE L 7-EsT2 B
FELNL £,
1%L A 7= OBEIFIMW, 25Hz & b L T1.251%
EYHZTETL—X—DOEREIZRILET S

W T2ERRTHNIEAXA Y v FAKEUNE W

y T D
SIZEANHNISHEWL 7,

RAEGTDHE (10 Hz, 500 kW)

y Ny RIEALNDDTRAF v T 5HENESE S,
/WWUM%?%%L%}M%?&%Tn+ik%%an€lmtf
ER /’l)ﬁw_lié BITE L %%)WEE@Q =4nsinf AxEE, &
HNTE S B ROBE M% F S AIEERY RT,
772 L. REBREERFFDOHZE. NV FRIZREI 7 —-0RAA
ﬁﬂ@éﬂé@?ﬁ%umém#%o

»—ﬁ\EﬁA@§u¥ﬁE@6®T%ﬁh—&»®ﬂE

FFEI (RO B,

HHIANFABTORTEIX, v 7L — 27 (FEEN0.25 nm)IiC
j—%)%)bu+7b 7135 z) if EIJIE%’TT’)O

%&E#bhﬁbtiofm<@f REROBENMEZ T
HFEYEBEILA W,

3 an‘HJ‘l?f)‘b)PU EET5DT, bH)PLEVWEEB|ZTE
5EEH,
7= L. FEREBICREST=T14 2 THIHILEL < &,
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RETERFTDIGE (EHRIESR)

» ESSO LSO Y7/ RIF/NARE. REER, X
t/IH MH@T%(ﬁuéit\VE—kmw
IR REDREDN A —/N=ZA Ry 7)) |
oi‘)\ ESS SMWIZE8E DE TlE [#EXT 2] At 7a iy
EEZD,

» — 5. MLFORMEFRIZA Y OFBELHEA TUL
T. ¥3a— bR N Eproduction ratez
THDIFE L Z5ICREZ 5,

HmDT, BITRICIEIX Uy MIAWESICRZ S,

y B, BE[n/cm2/s] T ;t?‘ok<;&$f“[n/cm2/sr/s]

T, EXIT—-ICLBBEAHEHTL 3B,
ZNHESSE R L EAE,

INABEELEEE DG5S

y [BIFEL,
KRR ERLC &L D HBREL ?
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TEELEE DIGE

» 10 Hz, 500 kW

BL21ICEAL TlE. BIROHREEICH S & H V) 10HZIZT
DAYy MEHFYWEEZ TS,

y EERIRZE
BAMETFDO 7Ty 7 REHITHITREITWVL., [d-rangeld
FolinEsRERMmERNT] D"EWHD LN,
RIBA 7> avIiCERBATEEVWS AREEHEH D,

F &0

» 10 Hz, 500 kW, > 3 — F /XL X, /\37}@%3&7_—‘\!/—
2 — @ﬁ&Abﬁi F /T — T DEBEEIC
TIstTS%H FEZA XUy MEIHY £H A,
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< DEANGER

XS/ TI—TORETIEH ) FHA
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» ITTSZRKFBICETCHEWVWIZFZFITBLDON?

ILLAY1I971EHD BE0FEITL . WEAZENDODOHRFEZTOD
TR S L CERL TE7,
ItTSHEZFNFEITDOEVWRNRYTCBETCLEITRAZEATESRDT
[E7a W ?
va—bhNILRREE L TUEERBICARY(ITESFZE B D DN
OY 7 /NILANEHGREBETESSE & HICE > THHE
ICHETHEWL, BT WEER L THEAIEL,
BzIE, &Y a—bRLRICEWZEBICEELLI-L DA
BBRICHETZEZ2DTHNIE, £THOHDAHNESSEE LT L
£251285,
oM HEE>TE->7 (LADIMWIZFRIED) 1st TS
WICRBUY Y I 2ICIEEEF B0 DOTIE?
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BARZER (2)

» [J-PARCTHWETELAD 7] BREIFEDIRE?
A—Y Bz TEVWIEATEY» &L NSy —X
I XAED & WD DIXIRERLEE,

JRR-3AIEF > TW3B S |E(2—H—F)ICHT 2 HIGEEE
B/ E—LBE)DNT VANBENTWDS,
Ah—)—ZZ2EBAETETCULNIE, 20dTSHAISt TS L U 5
HEETH DL EMEILE,

WiZ, BEHNDEEST DDA HZDEWNVBIANE,
HiZ TAEBBIAECRS] TRREBTI2MEE L TR+,
DAL R TELBHERL AL,

BETH DIZEFHFT L VBERMAEAE SN, ZNICHELRD
TRERALBEIDE, WO A 7 IHRE->TE /-,

O BREFCRIEREINS-. E—LRBREADNELRBERMTE X ?
ObBbBAATAT 4TI TIEX X, FeasibilityDIRIEA B E,

BARNEZER (3)

y» TL A ZN—=E125 L5 BENERERSVDETIZAR
WA ?
AT TIEESRFA R L 7= rtt Rz EE L. FEY
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BREAORIF (Da<ethEFICELTE) ERs
NETOERMEICEZ %,
T TEXRELEEEHLIC WL,
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FEEZROTHELLE(FT L WD ?

IERZRTER DR (TR FRBOFIR % =T 5
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F &0
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IstTSEFEWEILEL &9,
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