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The Japan Atomic Energy Research Institute (JAERI), as a core organization devoted to
comprehensive nuclear energy research, has steadily promoted various types of
research and development (R&D) studies since its establishment in June 1956.
Research activities are aimed at performing (1) R&D for nuclear energy, (2) the
utilization and application of radiation-based technologies, and (3) the establishment of
basic and fundamental research in the nuclear field. Last year, the socio-economic
effects on items (1) and (2) were qualitatively and quantitatively evaluated. The
quantitative evaluation of item (3) from the viewpoint of a socio-economic effect,
however, calls for a different concept and methodology than previously used cost-benefit
approach.

Achievements obtained from the activities conducted over the last 10 years implied
that socio-economics in basic research funded by the public could contribute to the ®©
increase in useful intellectual stocks, @upbringing of highly skilled college graduates,
®construction of new scientific facilities and creation of methodologies, @ stimulation
and promotion of social interrelations by networking, ® increase of one’s ability to
solve scientific problems, and ® establishment of venture companies.

In this study, we focused on item @ for the analysis because it assumed that the
external economic effect has a link with the socio-economic effects accompanying the
networking formation. For the criteria of socio-economic effects we assume that the
external effect becomes significant in proportion to the width of networking and/or the
magnitude of cooperation measured by numbers of co-writing studies between JAERI

and the research bodies, namely private and governmental sectors and universities.
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Taking these criteria into consideration, the subsequent four items are prepared for
quantitative study. They are D to clarify the basic research fields where JAERI has
been established a significant effort to date, @ to ascertain a significant difference in
the emphasized basic research fields ( hereinafter abbreviated as EBRF ) that exist
among JAERI and other major research bodies, @ to notify the actual width of
networking in EBRF and quantity of socio-economic effect, and @to reveal the
networking predominance from the viewpoint of the socio-economic effect during EBRF
overlapping among JAERI and the other research bodies.

Because the Department of Materials Science has the largest scale factors compared
with the other departments in JAERI, it was selected. The obtained results are: (1)
EBRF in the department are represented by the following keywords: ion irradiation,
actinides, tandem accelerator, molten salt, EXAFS, neutron irradiation, synchrotron
radiation, lanthanide, transmutation, ECR ion source, etc. They are all related to
nuclear energy. (2) Between JAERI and 5 other (KEK, Tokyo University, etc.,) research
organizations, some keywords in EBRF overlap. They include synchrotron radiation,
irradiation, electron microscope, neutron, cross section, fabrication and accelerators.
Those did not show a significant difference in EBRF. Generally, the two organizations
tended to compensate and uplift the national standard level for each other rather than
compete. (3) Actinides, neutron irradiation and transmutation are representative
keywords from EBRF. Additionally, neutron, nuclear reactions and actinides showed
that their networking was well developed and strongly linked between JAERI and the
external research bodies. They resulted in producing large socio-economic effects. (4)
Actual networking on actinides showed that the volume of papers shared during the
past 25 years was 25% by JAERI, 52% by the public (universities and governmental
sectors), and 17% by private sectors. The growth rate of networking found by co-papers
between JAERI and the public was 3-4% per 25 years and 8% during the last 5 years.
Furthermore, authors networking studied here implied that JAERI independently
participated in the basic research fields and gradually enlarged the external effect on
networking. (5) The neutron networking grew at the research bodies and became large
in magnitude; for example, co-papers written by JAERI and the private sectors
increased the value to a total as high as 20%. The socio-economic effect as a result of
these characteristic activities in the basic research fields at JAERI is steadily
advancing.

Keywords: Socio-economic Effect, External Economic Effect, JAERI, Emphasized Basic
Research Field, Materials Science, Qualitative and Quantitative Analysis, Neutron,
Actinides, Networking, INIS
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3| EQUIPMENT 2201 3 | ELEMENTS 1121 3 | PHYSICAL PROPERTIES 119
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6 | ELEMENTARY PARTICLES 171| 6 | PHYSICAL PROPERTIES 1041 6 | NUCLE! 108
7 | ELECTRONIC EQUIPMENT 1581 7 | OXIDES 103} 7 | METALS 105
8| LEPTON BEAMS 1321 8 | NUCLEI 102 | 8 | NUCLEAR REACTIONS 93
91 CYCLIC ACCELERATORS 129 9 | ELEMENTARY PARTICLES 95| 9 | ELEMENTARY PARTICLES 88
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30 | BOSONS 70| 30 | INFORMATION 51| 30 [ BARYONS 58
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76 | COPPER COMPOUNDS § | 16 | MATHEMATICAL MODELS 18 L. fhiEEaE:E
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4 | EQUIPMENT 5 | 44 | BETAMINUS DECAY RADIOISOTOPES 3 84 | EMISSION 2
5 | MAGNETIC FIELDS 5 | 45 | COHERENT SCATTERING 3 85 | ENERGY 2
6 | MEASURING INSTRUMENTS 5 | 46 | DIFFRACTION 3 86 | EVEN-EVEN NUCLEI 2
7 | METALS 5 | 47 | ELECTRICAL EQUIPMENT 3 87 | FABRICATION 2
8 | NUCLEAR REACTIONS 5 | 48 | ENERGYLEVELS 3 88 | FIELD THEOREES 2
9 | PHYSICAL PROPERTIES 5 | 49 | EXPERIMENTAL DATA 3 89 |IRONALLOYS 2
10 | RADIATIONS 5 | 50 | INTERMEDIATE MASS NUCLEI 3 90 | IRON BASE ALLOYS 2
11 | SCATTIERING 5 51 | IONIZING RADIATIONS 3 91 | IRRADIATION 2
12 | TRANSITION ELEMENTS 5 | 52 | LEPTON BEAMS 3 92 | LEPTONS 2
13 | ACCELERATORS 4 | 53 | MAGNETIC MOMENTS 3 93 | LINEAR ACCELERATORS 2
14 | ALLOYS 4 | 54 | MAGNETIC PROPERTIES 3 94 | MAGNETIZATION 2
15 | BARYONS 4 | 55 | MAGNETS 3 95 | MANAGEMENT 2
16 | BEAMS 4 | 56 | MATHEMATICAL MODELS 3 96 | MECHANICS 2
17 | BETADECAY RADIOISOTOPES 4 | 57 | NEUTRONS 3 97 | NUCLEAR MODELS 2
18 | CHALCOGENIDES 4 | 58 | NONMETALS 3 98 | ODD-ODD NUCLEI 2
19 | CHARGED PARTICLES 4 | 59 | ODD-EVEN NUCLEI 3 99 | ORGANS 2
20 | DATA 4 | 60 | ORGANIC COMPOUNDS 3 [+100. | PARTICLE INTERACTIONS - 2
21 | ELEMENTARY PARTICLES 4 | 61 | PHASE TRANSFORMATIONS 3 | 101 | PARTICLE MODELS 2
22 | FERMIONS 4 | 62 | RADIATION SOURCES 3 | 102 | PARTICLE PROPERTIES 2
23 | HADRONS 4 | 63 | STABLEISOTOPES 3 | 103 | PERFORMANCE 2
24 | INFORMATION 4 | 64 | TESTING 3 | 104 | PHYSICS 2
25 | INTERACTIONS 4 | 65 | THERMODYNAMIC PROPERTIES 3 | 105 | QUANTUM FIELD THEORY 2
26 | IONS 4 | 66 | TRANSITION ELEMENT ALLOYS 3 | 106 | RADIATION EFFECTS 2
27 | ISOTOPES 4 | 67 | ACCELERATOR FACILITIES 2 | 107 | RARE EARTH COMPOUNDS 2
28 | LIGHT NUCLE! 4 | 68 | BODY 2 | 108 | REACTORS 2
29 | MATERIALS 4 | 69 | BREMSSTRAHLUNG 2 | 109 | RESOLUTION 2
30 | NUCLE! 4 | 70 | CALCULATION METHODS 2 | 110 | SIMULATION 2
31 | NUCLEONS 4 | 71 | CHEMICAL ANALYSIS 2 | 111 | STORAGE RINGS 2
32 | NUMERICAL DATA 4 | 72 | CHEMICAL REACTIONS 2 | 112 | SUPERCONDUCTING DEVICES 2
33 | OXIDES 4 | 73 |CROSS SECTIONS 2 | 113 | SUPERCONDUCTORS 2

34 | OXYGEN COMPOUNDS 4 | 74 |CRYSTAL STRUCTURE 2 | 114 | SYNCHROTRON RADIATION 2
35 | PARTICLE BEAMS 4 | 75 |CRYSTALS 2 | 115 | SYNCHROTRON RADIATION SOURCES 2
36 | RADIATION DETECTORS 4 | 76 | CURRENTS 2 | 116 | THERMONUCLEAR REACTOR MATERIALS | 2
37 | RADIOISOTOPES 4 | 77 | CYCLIC ACCELERATORS 2 | 117 | YEARS LMING RADIOISOTOPES 2
38 | SPECTRA 4 78 | DISEASES 2
39 | SPECTROSCOPY 4 | 79 | DISTRIBUTION 2
40 | TARGETS 4 | 80 | DOCUMENT TYPES 2
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WS RET D B % iR & L= EREH MBS I, EHEESIC P-T BF%ED
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A1) RS, HBOLE, ORI

B 17 1% BB {Top30} R, SLEREAL O B\ #6 FIET RS (Neutron Irradiation) .
#O IR (Transmutation) #19 &% (Fission) (Z-2W\T D 25 %
BIEL LTHIEX Y NT—F T R2RLEELDOTHD, PHFRBIIIHER.
HIBESED BB SIS T2 - 7 BEF RS E C, ZIVE CHEMFNZ DR,
B+ TIER L TR AED TE b D TH Y . RIS 471 @ 5 HFHF
N3EEEDTND, FHF—ATE3 /I (19 11%) BEHINTBY, £OR/M
[ZRERX Y PU—I BREELTWVD,

#19 Fission (958)
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s o Rar =4 daw 2,13
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B 17 *v hU—27 OIS D R E R FE B B OF
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VHIEALEE (Transmutation) 1X. A A VTHENIIBTIEERMASEHE TH D,
BRI 229 EHFVE A, EBHIMBE M THY 33%. 75 R AN
LTW5, HEBEMEECH NS &, BECBOWTIRFIEE S =7 2F
L. Z DB CEBREREIZ B L2 ENE 25, 15 ELLAT D0 7 =
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EEM (7%, SFHLERL 13 ERH0E, BLOBENEVFIESE T
b0 B BRI L R F T RGN ORR HHEREDRVBE D
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MEICONTOR Y NT—F U TERLELDOTHS, IG5 L9512,
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B O 5D 2FE M/ EN, Wb, Ak IZENKERINOES
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(1) fhBERE {Topl00} @ 9 & JRHF O LLEEALATIE 7 B

SRR S L CEFESH Tho TH B b ZNR 0 IZEN L ME DOF
FEERUBRBELZND CEHESENRGEET D, 22T, 4E4.3(1) TR~
BB R A - TR D BT 21T o 7o, T ORREZK 19 (TR d, MERES
{Top30} D5 b, WO BT RL BB LR L TV LS E &
LT, BE (%), BE. &G, &4, Bh7. 7%, F®, 14D 8
BN HBEMNEENDHE SN, BUELREL T 2RWHESE L
L CEBRMEHR., HIEEE. BRERAERAE, MEIER, BB, B0 6
MESBFIHES L, FRIE LT, =XAF—L Y, #E. &R, WHED
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MATERIALS
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@Fy bUT—F U T DERE

FRCHIE LI WEBREMOH S ASE E U TERIGE. TRIE S L
TR F— VL Vk HBEMNOEOFFESE & U CERS# 2 RIRL
FhoDRy NI—% 7 %K 20 1R LT,

BRNZDWTORy NI X T hHBbH L JRHFEM TR 206D =T HH Y |
BH-A0k GERIFRSD 858 13%, FE-ROBSK 2%d 5, T=RALF—L
COXy NI—F T hHDE, FHIERTI%D S =T HH Y RB-ROk
DI 11%, FAF-BEOBRSK 2%5 5, —FH . BREBEFHHRRX Y NI —F T 2HD
&L BHEM TR 120D = TR0 . FE-AOBEAK 6%, JFEHF-E OB

1%& 725 Tn5b,
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FURT—HOBID
CELHESE

iem
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1B SR

#8 Nuel @#: 1 Electromagnetic
o o Radiation (2197)

Reactions (1377)
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ey B 141 6% (1851) a0 B 10GH.
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| RAR 19 1.4% 14
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| 364
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(1) AR & BT DAL TFICET L /Ry hU—F 7
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EBHEALTVD WDIEBHALRRLED WA ESH TH 5. 4.2(1) D 4)
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o, 1) o 025 39 5.9% (0.6%) ;
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10 1.5%) EAE ©0) B 2(15.4%)
B 3 § @+ 0n07m
(19 ) : 1
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5 " 120 R 305
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B 21 FHROMBEEOEE (BE) REFICRTLRy FU—F 7
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@ %y hU—%2 7 OERE
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;l; 1 0.101972 277778 %10 7 0.238889 9.47813X 10 * 0.737562 6.24150X 10" = 4,184 (#LF)
! 9.80665 1 2.72407X10°° 234270 9.29487X 107} 7.23301 6.12082X 10" — 4.18557 (15C)
% 3.6X10° 3.67098 X 10° 1 8.59999 X 1¢° 3412.13 2.65522X 10° 2.24694 X 107 = 4.1868) (HIEBARL)
X 3 4 ; R
M 4.18605 0.426858 1.16279X10 © 1 3.96759X 10 3.08747 261272 10" HE® | pSHLET)
o -4 21
=4 1055.06 107.586 2.93072%10 252.042 1 778.172 6.58515X 10 =75 kef-m/s
135582 0.1382 3.76616 X 1077 . . x107? 46233 X 10"
55 0.323890 1.28506 X 10 1 8.46 735 499W
1.60218X10 ¥ | 1.63377X107* | 4.45050X107* | 3.82743X10 ® | 151857X10 * | 1.18171X107" 1
4 Bq Ci e Gy rad g Clkg R S Sv rem
it hy P i
- 1 2.70270X 10 %{‘5 1 100 ﬁ‘ 1 1876 w 1 100
" ) 3 &
3.7%10 1 0.01 1 258%10 * 1 001 |

(86412126 H 3 4E)
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