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The Department of Material Science, belonged to Japan Atomic Energy Research
Institute (JAERI) was worked from 1998 to 2002. The author divided the Department
into four research regions, namely Region I[-Material Science in Radiation Field,
[I-Ultimate Property & New Material Science, III-Actinide Chemistry and IV Facility
Development and Operation. Ex-post evaluation of those 4 research regions was
performed by the parameter of {5 key words} represented the achievements of each
region with combination of {5 core researchers}, they published the large numbers of
research papers.

(1)Predominance of the research region

A domestic share of each research region was of the order of Il (31%)>1I (21%), IV
(21%)> 1 (17%), hence the region III had a predominance. A share of JAERI original
papers, namely the paper whose top author belonged to JAERI was of the order of
M (72%)> 11 (69%)>IV(67%)> 1 (50%). Here the research region III was the
predominant.

(2)Dissemination of achievement

A magnitude of socio-economic networking was measured by the co-authored paper,
where JAERI-Public Organization (18% from the average of 4 regions) was greater than
JAERI-Private Sectors (<3%). The difference was six times. Within the framework of
JAERI-Public Organization, the magnitude of co-authorized papers was of the order of
I (28%) > II,1I(18%) > IV(10%). Hence, the research region I had an excellent
external networking for disseminating the achievement.

(3)Research activeness of a laboratory
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Research activeness of a laboratory was evaluated by means of the numbers of JAERI
original papers. It was of the order of IV(25%)>I(12%)> I (11%)>1I(4%). The
laboratories belonged to region IVor III was judged to have activeness.

(4)The present results were compared with those obtained from JAERI Pier Review,
which was carried out by the ex-institute intellectuals. The conclusion was in a good
agreement between the rate of attainability of the goal (Pier Review) and the rate of
laboratory activity (the present paper). An agreement is also seen between the
dissemination of achievement and repercussion effect (Pier Review) and JAERI original
papers per 100 million yen (the present paper). Pier Review did not done a
socio-economic networking.

(5)Economic effect and repercussion effect of the Material Science.

Accumulated money invested to the Department was 46,500 million yen (M¥) and
7,629 man * year. A sum of measurable economic effect was 76,900M¥ for market
creation effect, in which 38,300 M¥ was value added creation effect. Percussion of the
products to all industries was 162,100 M¥ and created employment was 5,714 man * year,

where a contributed magnitude of research region was of the order of II>III.

Keywords; Post Evaluation, Research Networking, Basic Science Research,

Socio-economic Evaluation
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Table 1 Keywords obtained from the 7 laboratories or 4-research group, where original
Japanese keywords were translated into English through interview with individual —group
readers.

FEIE TJIL—74 *—TJ—Fk
EE }jﬁ Tandem
% F;% s Accelerator
IV % s 3m e Booster
. Heavy ion
& High energy
Coulomb excitation
% [BEF#% %)% |Nuclear deformation
5 I Gamma-gamma coincidence method
"ﬁ; =7 Nuclear activation analysis
iz_ Nuclear data measurement
= Isotopic separation
# EF4F [Siicon
7 B2 |Selective hydrogen elimination
: JIv—7" |Laser abrasion
Control of chemical reaction
High-Tc superconductors
% Rt |Ecomaterials
) ‘Eﬁ?‘i High resolution element mapping
tE T I—=T" |Xeray diffraction
) Multicharged ions
# —
* Irradiation effect
bl #M¥lEBE+ |Reactor materials
# FEMTHIZE |Reduced activation structural materials
? JIv—7" [Ceramic functional materials
Irradiation assisted stress corrosion cracking
Actinides
7 FH2F /4K [Americium
s BB |Transmutation
7 TI=7 " |Molten salt
7 EXAFS
K Actinides
7 M4 8 |Solvent extraction
7 L% 5% [TODGA
= J)V—7" |Partitioning
ARTIST process

EREFE M3V T, Actinides N EH LD T, UEDFFHETITME D BILFT IL—T

DEFRME—7 —RTH BDActinidesEELMD A R M SN T S
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— FCIBMREEH L7, B {(5F—U—FK} Z INIS ICAS LT, FDOF—
U — K& G e N BOFEMET DR L, SHIZINIShHoHS (B
v M) EERFABE% L7 SOCIOECO 7’1 775 AP BTN LT~ FOkER

% Table 2 |27,

Table 2 Results obtained from INIS searches and SOCIOECO analysis

tE [BE TIL—T% F——F ol e
i;:; §§ Tandem 734 432 | 302 | 117
B a
7 bR 1 s gccelerator 18,469 | 16,200 | 2,243 | 406
IV % s gm e ooster 248 154 94 20
. Heavy ion 11,928 | 10,972 | 948 196
& High energy 10,246 | 8908 | 1,302 | 308
Coulomb excitation 390 355 35 9
W [EF#% %2 |Nuclear deformation 1,452 1,262 | 190 38
5 || 2 % |Gamma-gamma coincidence method 593 540 53 8
& =7 [Nuclear activation analysis 0 0 0 0
;Z Nuclear data measurement 805 612 193 24
= Isotopic separation 208 195 13 0
# EF45F |Silicon 11,097 | 10,161 | 932 [ 153
# 3 | MZEBAZR |Selective hydrogen elimination 0 0 0 0
! JIV—7 " |Laser abrasion 5 4 1 1
Control of chemical reaction 642 563 79 16
- High-Tc superconductors 4,415 3,935 480 38
IR BEYE |Ecomaterials 3 3 0 0
w || 4 e High resolution element mapping 6 6 0 0
1 YI—=7 |Xray diffraction 7467 | 6820 | 635 | 64
%)? Multicharged ions 793 712 81 18
# Irradiation effect 7,874 6,850 | 1,017 | 156
# #ElaEet |Reactor materials 17,426 | 14,402 | 2,935 | 808
fft 5 | FEMTEAZE |Reduced activation structural materials 4 3 1 1
? =7 Ceramic functional materials 18 16 2 1
Irradiation assited stress corrosion cracking 19 12 7 4
Actinides 17,239 | 15,280 | 1,937 | 575
7 FHF /A K |Americium 1,779 1,544 | 233 85
7 6 | BEEHIZ |Transmutation 1670 | 1,394 | 264 | 94
7 TI—=7" |Molten salt 0 0 0 0
7 EXAFS 184 | 111 | 18 | 3
K Actinides E RS
7 4> 8¢ |Solvent extraction 2175 | 1,971 | 204 56
F |l 7 | {£2#3% [ToDGA 2 0 2 2
= I I—7 " |Partitioning 330 | 266 | 61 | 29
ARTIST process 1 0 1 1
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Fig.1  Papers of material science (MS) issued during 1998-2002 at IAEA member countries
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Fig.8  Economic effect of material science (MS) relating to the market creation at the
commercialized light water power reactors, where the direct effect on the electric sales
of nuclear power and that on instruments and components of reactor are taken into
consideration.
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Fig.9  Economic effect of material science (MS) relating to the market creation at the
non-nuclear fields, where physical and chemical studies of material properties are

separately taken into consideration
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Fig.10  Economic effect of material science (MS) considered at the nuclear and non-nuclear
fields.
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