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SUMMARY

| . Title

HANARO user support and training

II. Objective

HANARO, which is a multi-purpose and unique research reactor in Korea,
has been mainly used in such fields as neutron beam utilization, materials and
nuclear fuel irradiation .... ..c...... .. tivation analysis and radioisotope
production. To satisfy of users needs, such as demand of measurement and
analytical supporting and training, more effective and active support of the
HANARO users is required.

This project is aimed to support external users for the effective use of
HANARO. The effective support of the HANARO users through this project will
contribute to the better usage of HANARO by industries, universities, and

institutes, to increase of facility utilization, and to finding potential users.

lIl. Scope and Contents

1. User support to promote the HANARO utilization
2. Training of HANARO users
3. Operation and management of HANARO4U

V. Result

1. User support to promote the HANARO utilization

The total number of projects selected as the beneficiary of the supporting
program by MEST was 21 including this project in this year. This project
supported the other 20 projects of four fields of HANARO utilization.

We supported 1,850 hr measurements for the 27 requests of the 16 projects



selected on the field of neutron beam utilization. In the field of materials &
nuclear fuel irradiation test the 2 projects were selected and supported for 108
samples. In the fields of neutron activation analysis and radioisotope production

the number of selected and supported projects was 1 respectively.

2. Training of HANARO users

In order to broaden potential user base, maximize instrument utilization, and
enhance cooperation with industries, universities and institutes, practice-oriented
HANARO wuser training courses were held for neutron beam utilization and

materials & nuclear fuel irradiation fields.

3. Operation and management of HANARO4U
The online neutron beam time allocation system was developed and applied
successfully for the HRPD in this year. We are planing to apply this system to

other neutron beam instruments in the near future.

V. Ultilization plan of research and development products

This project is a kind of the user-based supporting program for the
maximize of HANARO utilization. The development products and the ideas and
suggestions of users obtained through this projects will be collected and applied
to the development of next new facilities. Also, by using the "HANARO
utilization and research information management system(HANARO4U)" we
construct the research network among users at industries, universities and
institutes. This network is expected to increase HANARO utilization and enhance

productivity of the facilities.

- vi -
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Tutorial on Neutron Diffraction Investigation
of Internal Stress in Materials

T. M. Holden

Head of Instrument Development Team for VULCAN diffractometer at the
Spallation Neutron Source, Cak Ridge National Laboratory, 2002-present.

2008. 10,1, AM 10:00 ~ 10.2, PM 5:30

Lectures HRemark
2008 101 Wed) Registration INTEC, KAERI
AM 10:30
AM 10:30 ~ 12:00 Introduction to residual stress Dy, Tom. Holden
mensarements by neutron diffraction
PMIZ:00 - 1:30 Luncheon
PM 1:30 - 3:00 Optimizing neutron stress Dr. Tom Holden
measurcments
PM 3:00 Break

(L1

AM 9:30

PMI12:00
PALI30

P 300
PM 3:30

5:30

R 10,02 Thu)

12:00

300

Sources of systematic experimental | Tom Holden
CTOr in neulron siross measurements
And Case Study 1 : Acrospace
applications
INTEC, KAERI
Type I1 Stresses and their impact on Tom. Holden

train in terms of siress;
| Case study 2, steam generator tubes |
Luncheon

Tom Holden

Stresses in Textures materials :

Break
Stresses in welds, Case study 4
Applicd neutron diffraction : what
the fisture holds

Tom Holden

* Registration : 09:30~ 10:00 (RPD 0| &4 2§ 52)

HRPD 1054 #AF schedule

2008 FHRAEHEOF O] 2R W& : HRPD

Tutorial on the Neutron Powder Diffraction (Day 1)

Decernber 22, 2008 [CfZbol

Onentation | 13:30-13:40 o A7) 0l 6 B Hy Agd et
Lecture 1 13:40-14:30 Neutron Powder Diffraction Alau dhap
Commemorative Session of the 10 years of the HRPD  December 22 2008 [jZH 5700] Al29) TiS HRPD Afeus 67y HEZ 24z
o feh of 2HE | sei o L ECH)
T Hands on Exp. | 14:30-16:00 (olel QR AE AT (3El UHQ% ;E‘IL}Q Pt
T Qpening KAR/E RIS T Lecture 2 | 16:00-17:00 | Rietveld Method and FullProf =7E ¢
Congratulatory Address 1 (E}L}iu?g‘x}%‘n'w\ﬁm) Lecture 3 17:00-17:30 Introduction to the GSAS A8y gt
Opening Session e 3018 FYESEY
ki 1040-1030 History of HRPD 1 088l KAER) Lecture 4 17:30-18:00 | Synchrotron ¥RD' & Researches Al ghAH
10:30-10:50 History of HRPD Il X EY (KAER) = = %
Tutorial on the Neutron Powder Diffraction (Day 2) December 23, 2008 [C4Z/0] 4
10:50-10:55 Photo Session
Worming Up | 09:00-10:30 Refinernent of Nickel Data ZHE A
Some earnples showing the g 130194 AU SHE AU 2lg0
11:00-11:30 | Mportance of neutron diffraction s (cHHraving) Exercise 1 10:30-12:00 Using their own data Tutors(A| 2 EHB Al 22 Y
T for the structure determination =5 LR Informaton | 13:00-1330 | aiL2 0|2 ®A 2 My oty JEEET
from powder data 2 Rl = Losnpi,
Evercise 2 13:30-18:00 Using thelr own data Tutors
Invited Session e b Special Session (18:00-2300) : with sancwiches, beers and beverages
(10:30-12:00) | 11:30-12:00 |diffraction and physical properties 2Axs (F A D) h ‘ :
of perovskite electrocerarmics sctirets ‘ 18:30-19:00 ‘ Recempm(eds;%itﬁé[m;yﬂs o 48
12:00-1230 | Frontiers of Powder Diffraction g2 (drudety 7 IR
Tutorial on the Neutron Powder Diffraction (Day 3) December 24, 2008 L]
Y
30-10: Bz M O AT EO ey
Lurich 19001330 ol BBy Tearn Discussion | 09:30-10:30 B3 Bt 0l Hi £o| Bl
Presentation | 10:30-11:00 | E¥2 EMZIL S8 GEM) A
Q&A 11:00-11:40 Technical Q & A Tutors
Closing Remarks | 11:40-12:00 MEEN, 7)dEd CIME07|E 5
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=T 80 20
=529
5552
Z2IHSH
71E ol A
3. AT ARES
E . seA(FeAw/A] __ |+
T =5EAE _ A A -
il ) /% (2-%) =}
A comparative study on the effective surface Progress in y ] e e
resistance of High-Tc superconductor films as s o 2A= AU, 54
1 measured by using the S-parameter circle-fit Superconductivit|2008/9/2 s3] o|AFE, ©]4%d
and the Lorentzian-fit method
YA H el L
Agoregation Processes of a Weak Bull. Korean 2008, Vol. 9 21 515 g']ZH 4,4 Sl
9 |D88IeS: o} &1 3} 5} 3] 740,34 3]
Polyelectrolyte, Poly(allylamine) Hydrochloride |Chem. Soc. 29, No. 1 o = \:ﬁ o =
7'" ZH Multi-S t Position-Sensitive Detector f Journal of the \I\/T(())l.. 25,4/ {gurnal of the
3 [Multi-Segment Position-Sensitive Detector for |\ oan Physical |February [Rorean PE1
an X-ray Imaging Crystal Spectrometer Soci Physical
ociety 2009, pp- |goliet
592_596 Y
Oh, In-Hwan,
. . ¥ Journal of the |2008 Physical Kweon, Jin
4 Pig:gg fggg;ﬁ%ﬁl in KH,PO; modified by Korean Physical [Vol.53, Society of Jung, Oh, B.
P Society 3497 Korea H. and Lee
Cheol Eui
1 |[LBES ©] &% &9 €3 54 StHEAEZAE 2008 Ssteds] |dge
Monte Carlo Simulation of Small-Angle )
=) 2 |Neutron Scatterinﬁ Intensities for StHZ A Z AR 2008 SUgEts] (714
Nanoparticles with Arbitrary Shape
Effect of the Spherical Micelle Formin, )
3 Sl\’/lll'rfaﬁtant on the Nonionic Cylindrica StHEZ A ZAH 2008 Tlgets | Awd
icelle
g 7ol RPGAR]E o] &3 HFe , - _ ) = -
A ST ST e T @ oz 05 |3usteds e
w FAA BAS FANE 08T 7] T ] - o ]
= 5 |54a%(Al, As, Cr, Cu, Fe, Mn, Zn)9] SIUZ A EA R 2008 TystEd s (A
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4715 sbel A7t EUHY dARE o] g3
6 gg ;];—ﬂ.k :‘ju\}] ugH7E 24209 V]|t AEAE (2008 Sty (A st
- "0 ©° -\107
3% 4Ry FAna Fg8 PHe Ag
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NEUTRON RADIOGRAPHY TESTING ON

35|AIRCRAFT COMPONENT WITH| St 2 A 2] 2008 Sy (AEF
GADOLINIUM TAGGING
PROFICIENCY TEST OF NEUTRON
RADIOGRAPHY FACILITY CERTIFIED KOLAS . .
36 |OBSERVING ISO/IEC 17025 AND |32 A E 2|2 2008 Tty |(AAF
MODIFICATION TO A TEST METHOD USING
TOMOGRAPHY TECHNIQUE
Fabrication and Characterization of CsL:Tl thin|; 13 ] Sk 5 1%
37 film scintillators for X-ray Image Sensor ShH= A EAE 12008 ssEHs | dAy
An Investigation of the grating based phase )
38|imaging technique for cold neutron imaging|sht24EA]E |2008 I EEts |o)leS
stations
39 gae:iligg?apﬁ;nzlthﬁ E%clmhllators for Neutron SUzATAS |2008 F a3 [o]zs
40[3FWHZ REF-V o] PNR 7% 7§ SR A EAE |2008 sstEd3] o]
Oxygen plasma treatment for modifying the|~ AL =3l o]
41 surface of PMMA thin film ShHE A EAE 12008 sHSEH el
2} BAWMO ol8s i Ao _
2| T8N LRSS SHAHguzazAs 008 (FWstena |38
=2z} BIALBLE AL 93 5 ZALE O] = _
BFA TIEAE AT A2 2N Fguogms s |FosEn |9ea
M|0RZ Az 2ANDE A4S 94 54 A [SIRPEAS 2008 |FUeteUs [z
3 Z~ &3O
45|Rouble cladding A= ANV AE DR gioymag s |[Fusede |zue
=) Al & Lo A ZEA}SH A LA 5 2= & =
16| Aty Sy e ARE AT guegzas s |FHsEns |Fd
HIOo o]las 58 M _ _
47| IZ QR AREE CABTE 2ANTE A guonz9s 00 |FWeens |Foe
Development of High Intensity Powder|x; )5z 20 sl2am)] 3
48 Diffractometer and Its Control system sht=dEAs 12008 B I )
19[Sy rdclibelng and sublly oz geAgs s |zaseda [aus
The Synthesis of fac-Tc(CO)3 Complexes )
50 |containing  Arylpoperazine  Moieties  for|stUZ A E A2 2008 et i KR R
Imaging 5-HT1A
51 ggf:tcﬁs of Lu-177 on apoptotic cancer cell SeATAe [2008 N EERES
Assessment of Apoptotic and Cytotoxic
52 |effects of 177Lu  Non-small Cell’ Lung|3tUZA3EX]2 (2008 TUstEtsy (HAF
Carcinoma
Preparation and biodistribution of )
53|177Lu-labeled ~ 2-nitroimidazole-DOTA  for|3tUZ A E A2 (2008 S R E R
hypoxia imaging and therapy
54 ggf:tcﬁs of Lu-177 on apoptotic cancer cell SeATAS [2008 N E e
55 1G7Ii7(}k3asltr(l)cr1;1§eé el?sytotoxmlty and Apotosis in S TAS [2008 N EERES
Radiolabeled Monoclonal Antibody for Tumor
56 r]l?iagnqsis and Therapy via Angiogenesis|3lZ24XE 2% 2008 Et i K R
argeting
Syntheses, Characterizations, and Neutron
57 |Diffraction ~ Studies  of  Prussian  Blue|3IW} 24 3 A]5 (2008 sUsteEds (Hed
Analogues
58 Ié/ls;gﬁflt{ivng%se transition and structure of SeATAS [2008 Ty steg s |(Hey
59 Distinct Thermal Effect on the Lattice SUzATAS |2008 a3 |(Hey

Expansion of Binary Clathrate Hydrate
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A novel method for the fabrication of heavy

=) A o S22 5 = vy
60 concrete for neutron and gamma shielding ShEAEA% 12008 sEEdsE |38
Synthesis, radiolabeling and stability of| )5 20 S N P
61 {G8mTe(CO)3-galalcto-RGD sht=d¥As 12008 R R
101st Annual 101st Annual
Influence of solid state precursor on thelMeeting of the Meeting of|
62|crystal structure and morphology of 1D|K o r e a n|2008 the Korean |34 5
nanostructured manganese oxides Chemical Chemical
Society Society
Effect of crystal structure on band structure 2 0 0 8|,50163 =m0
63 |and photocatalytic activit of éO(IJE HiAnl:]ARO 2008 HANARO ;“'}%] 3 3=,
perovskite-structured transition metal oxides ymposiu Symposium e e
2 0 t h
Local atomic arrangement and electronicé ngh . ott . OE Synchrotron| .
64 |structure of heterostructured metal oxide Ry diation User’s| 2008 Radiation|3t3ds, &4
nanohybrids V\?o;l?sl}?él sers User’ ' s
P Workshop
High
temperature
Effects of proton irradiation on the superconductivit 11> 5
65 |microwave properties of YBCO films and y 2008 %—%E{EQ} °o]’4%4
MgB; films (2008
S =53]
471%3])
Toward tailor-m..... .cooooeeee oo ... cials |2008 SIUE =5
66 trom block copolymers: design and control |4 EX] 3 2008 KAERI e
g7 |Basic_thermodynamic data for some gk 31 1 %]- 5} 3 2008/33/2 St A | 2E G017 Y,
poly(n-alkyl methacrylates) FA = 3 3| R, &34
Interaction parameters of a model rod-coil ST E A5 S SE RS |z=s AAL
68 ﬂgﬂ?ck copolymers in the weak segregation |X ;’T%ﬁétﬁ g]:q:] 2008/33/2 aih““ el ‘4'}8; ﬁ:%—i’g-%/
Phase Behavior Tuning of § uyehs) , s S
Polystyrene-block-Poly(n-alkyl methacrylate) —|$t= L3283 A |3, Y,
69 Copolymers Introducing Random Copolymer |578t&t)] 2 2008/33/2 | 5 HRZL,z2F
as a One Block
Detection of Lamella Phase Formation of o =3 %%
70 |Piblock Copolymer Thin Films : Neutron gh= 31 372} 3}- 3] 2008/33/2 g aeast 53 ‘6'010045'
Reflection and Dynamic Secondary lon Mass |5 7] 8t tl] 3] 3] T T
Spectrometry Study SR
Molecular approach to phase behavior of < B 158 = B 213} =5 A0
71 |styrenic dibf;ck copolymer having random i—ﬁ%?iﬁ}%ﬁ 2008/33/2 gt}i_‘:x}—g ﬁ}{%ﬁﬁ;’”
copolymer as its other block A= eee =
79| Transition Behavior for the Mixture of L i R I P /33/1 g At R TG,
PS-b-PMMA and PS A= 3 3l PR, =TT
Stability study on [flexible &3 7122} 8} 3 SZuRAE | 2FE 0|7
73 |polymer]-block-[conjugated polymer] Ry e 2008/33/1 |5 ' T e
copolymers Tr_‘ﬁ]—‘zui‘:ﬁﬂ §] 1’]'/?:» H,&3d
i _ i . _ _ ¥ o
74| TED BANE PSHPMMAS A Aol |GRIEANS |00 a0 [BmBAS [TEE AT
#e A7 2 0ER = g Rl ¢
Phase Behavior of Polystyrene-block- 5 B 21383 5 woas |w2d,3EE,
75| Poly (n-butyl-random-n-hexyl)methacrylate E%;}EZ}?};‘ 2008/33/1 Ao o|F s, A,
y y y EER S 3 °
Copolymer AT e
76 A-block-(B-random-C) £33 34 ko 31 B2 51 35 2008/33/1 Gl T Bt S A S
EARDYH $A% A7 FASEY 3 /33/1 5 PR ERd
Interations, Ordering, and Design for b 31 %] 8} 3 SRR} | s
77 Self-Assembling Polymers FA = 3 2008/33/1 | 5 =52
Pressure-induced hydration and Sl ulALTko] 8 = 1AL ~
78 izgl:cion-migration in Cs-exchanged gallosilicate %:—'5 7"]/_3_— golE 1h008 gj}%gé’] °l AEE
Synchrotron radiation X-ray powder = AL < AL
79|diffraction studies of mineral assemblage in %i‘;%ﬁf’ °l8 2008 f_{f}ég? °l o] &F
oceanic crust from IODP site 1256D e/ e H
e
Sorption studies on rubidium-doped cesium |#]1023 S1515) 5 o5 XA
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- ARAE0 JIs

= HRPD
- A2(TSAZSHIIN) : stHl 120IDHX2 NES &AE £ S,
- M2(CCR) : 4K~300K
- L&(Vacuum Furnace) : RT~950C

= FCD
- XM&(CCR) : 10K-RT
- 12 (Vacuum Furnace) : RAT~800°C (&bl =)

= SANS
- 4 position heating stage(cartridge type) : RT~200C
- 4 position cooling/heating stage(circulation bath type) : -10~80C
- magnet : T=0~0.9T

= RS
- a2

= REF
- JM2B8H :RT~300C, (SM 5mm, =A 3" Q1 Si Y0IH &H=IIS)
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[ 5-3-10]

3. AEQTAIZ
[1] &8 27 Al2I2 Ol2ig 22 wHoez AE5IH =AML,
ANB x ABEAH x AIBY SHAH(EH)
< 2 BAXE NEQTAIZ HA of
A2 Ao
X (n:] = _‘x_a
HBEN | NERZ |AE+| o8 23 Al 2¢(hr) AZHhr)
Film& (=411,
ZAH, A1)
Film &(3) Tomography& (
Tomography (10) Z=H|2,E A5,
NRF = 20 RT{1E=2) Dynamic(7) =3 3)
Phase Contrast Dynamic’ (ZH]
Radiography(17) 2,ZA4, 241)
Phase® (EHI1,
T AH2, B44)
A
AT, 200, 400, | . S-Shr(BE2E
= A1 2H)+0.5hr(8tE
HRPD — 1 600, 800, HY REEREAIZH 26
900TBZ2A) | _ 41 5 Ohr(ei2tAIR)
FCD
(BE ) = 1 RT(1ZEA) 168 168
FCD TRIP ol
(mexa) ahe] 2 RT(1Z=2) 25 50
60
60
CTAB 10 RT, 357, 2 24 38
SANS Micelle 10 50C(3EH) 2 )\IE{;H =9}
.La _'_
pAT=DLE=S 1 TAZE(3E2) 12 OLCH 12412+
==l Y
ARSI = 1 RT(1Z=21) 24 48
REF d-PS 1 RT 8 16
- F& ME0 s dal AHEERAE 01828 H0| UALH 22 1 Mo AgAS
SN2 HL6 FUANL. HS SHol= NS AL HIE SHAZE =FHsPD)
A HSLICH AZ0I0 &2 2&0 8 ES2 CI2J] MSYLICH ol Fes=
CHSOI RIAIE S3 AIZLS 22 50 48 27 Al2S =46 FHAL.
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[HF-3-11]

[2] ZXE AERIAIZ £HBN

= NRF

—- Filmg : ESHIAIZ 602/AIZ, ZAMAIZE: 602/AIZ/3], SEAAZH 602/AI2/3)
-Tomography &: ZF=HIAIZE 1202/A12, ZAAIZE: 3002/A2/8], FYASSIAIZ
1802/AM 2

= HRPD

- ZEIISE ANBY 22 Z U 5cclXl JHsELICH Jistid Al2e %42 20|
FHIBH= 2101 SSUCHL A2 %S 2 53 AQAI20 BHIZSID2, A2}
EESE 28 AUSS Y2(NE £+ T SH2C £2|) HHO| JISELIC

- 2 JiXl OIE MAISIH CIST 2sUCH (0] Al 228010 EOEC 2
OtZLICH HEhnww szm= uas 22 AEB9 & RH BESQ
SdTMedHE, ANATNSES L2 A= X =25 o
2R) 2 4(quality) SLIC

28 ANE™ A28 2¥g) A QA2 [ I——
(La,Ca)MnO3 20 3hr
YBCO 79 2hr
Zn0 6g 4~5hr
arse2 Bi2La2Ti3012 Bg 2hr
YMnO3 4g 2hr
KD2PD4 4g 3hr deuterated
PblY, Ta)03 4g 3~4hr
_ Minor phase 242
. steel 10g 1~4hr 2o A2 AQ
S VFe 15g 1hr
Ni 10g 0.5hr
Zn0.4Cu0.6Fe204 4g 0.5~ thr
T
Ba2FeMoD6 5g 2hr
+&(HER 288 & 2HI(mol%) I}
=44= 2088 242 =30|
e
ZSHTELI 2 A4
A2t g s & X 2t XHdragon@kK
22=AL 1(Gd, Sm, Eu, Cd, Dy, aeri.re.kr) 2t &2t
=30l B, Ir, Hg S) BIS Al BQa
ElhsE A

SIASE A2 o

A2 Bl
S421g 018h) Jb BIEAl Ry,

SAIE s38ht
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[

yd =)
A%

3-12]

E SIIAHE

- 2CHE dEo FP 20 Qs AIZHM2: 0.5~1.0A12t, I;0.5A2
OILK)S Dedahor 8iHH, A2AFAl 8 AZ0 8 2o S0 2 =
AE WHE A& S0l Z2F AlZ(1~2A12H)S D250 0F BHLICH

- S8 AINE LB He 20 18 EER el AE AE 20IM = Fet
+~YELICH Metd 42 % M2 d8D SSdid S5Fa0| HARM SLAIDIE
PG E of&aLich

= FCD
- BZEIRAEHR
ANZ3D| 4x4x4(mm): 42EH J|E
cubic, tetragonal. hexaaonal. orthorhombic system @ 168 Al2t
monoclinic system . 24y Ajer
U228 FL, 425F MM 48 AI2t2 o HMSIAAIL
- EgRFAR
H2ME Cubic structure 1Z(10x10x10{mm))
3Mal 283 = (phi= 0-360%)2 272l background =3H: 25A12¢
= SANS
- SANS EXI2l &2 53 Q range?t AES ER0 ©
SIAZ2E CHS1 ZsLIC.

ol

=

r

18 S O

14

Q range(1/A) 0.008-0.25 0.02-0.37

Micelle 2hr 0.5hr

Deuterated polymer 3hr 1hr

Hydrated polymer 9hr 3hr

Metal or ceramic ghr 2hr

WAL TAb &4 2E 24hr 12hr

= RSI

- 28 L= JI3R FHY SHAXNS0 @2t SHAL0 20, YgtEoz
EER F92 HFAX4+= 10-30 ZZQLICH 8 =F Al2t2 =3 21(gauge

volume) & AESMNO M2t HE & ASLICH
- £3 A2t 1 5-602/3 x 308 x 3 WEHXYZ): 24 A2
- &E ZFHl 2 ASEZ A2 24 Al

=]

4n

At

= REF

- EFEI=8 AME28 3= 10cmx10cm WeILICH

- EAIE FZAIZE %% AR R4 40 et X017 A222 A ot
ZQSLICh

- 2BRHE LEo FR REZE0 ZRst AIZHY 1AI2E 0ILH)S D00 510
NS LA d2t0] 228 Al2ZH4AI2E 0l&H)E D2istoioF ELICH
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This project is aimed to support external users for the effective use of HANARO.

The total number of projects selected as the beneficiary of the supporting program
by MEST was 21 including this project in this year. We supported 1,850 hr
measurements for the 24 requests of the 16 projects selected on the field of neutron
beam utilization. In the field of materials & nuclear fuel irradiation test the 2 projects
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HANARO user training courses were held for neutron beam utilization and materials
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successfully for the HRPD in this year. We are planing to apply this system to other
neutron beam instruments in the near future.

This project is a kind of the user-based supporting program for the maximize of
HANARO utilization. The development products and the ideas and suggestions of
users obtained through this projects will be collected and applied to the development
of next new facilities. Also, by using the "HANARO utilization and research
information management system(HANARO4U)" we construct the research network
among users at industries, universities and institutes. This network is expected to
increase HANARO utilization and enhance productivity of the facilities.
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