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STATUS OF ACCELERATORS IN JAPAN
Makoto Inoue, ICR, Kyoto University, Uji, Kyoto 611-0011, Japan

Abstract

Accelerator-based nuclear physics in Japan began in 1934. The Institute for Nuclear
Study(INS) which was a symbol of the "renaissance" age was established as a common use
laboratory in 1955. The "modern" age began with construction of a 12GeV proton
synchrotron at KEK and an AVF cyclotron at RCNP in 1971. A 20MV tandem accelerator at
JAER]I, an electron positron collider TRISTAN which is now being converted to KEKB at KEK,
ring cyclotrons at RIKEN and at RCNP, heavy ion therapy synchrotron HIMAC at NIRS,
synchrotron light sources KEK-PF and Spring-8 are typical examples of modern large
accelerators. There are also many small or moderate size accelerators for different fields. For
example, about 60% of 1000 accelerators in Japan are electron linacs for medical use. There
are also many compact cyclotrons for isotope production, some proton therapy accelerators
and compact synchrotron radiation sources. On the other hand TARN II as an electron cooler
ring at INS (now KEK-Tanashi) is an excellent example of advanced beam science and
technology. A few projects may proceed at RIKEN, KEK and JAERI. But in the next century

we will be in the "global" age.

1 INTRODUCTION

Two Cockcroft -Walton accelerators of Japan were completed by Prof. Arakatsu of Taihoku
University and a few month later Prof. Kikuchi of Osaka University in 1934. In 1937 Dr.
Nishina of RIKEN, a father of Japanese quantum physics completed a small cyclotron and
then began to construct a large cyclotron with help of Prof. Lawrence. Prof. Kikuchi and later
Prof. Arakatsu who moved from Taihoku University to Kyoto University also began to
construct cyclotrons at Osaka and Kyoto, respectively. The Nishina laboratory of RIKEN was
a leading one in this " Heroic" age of Japanese accelerator history.

But it was interrupted by the war. Immediately after World War II in 1945 all these
cyclotrons were destroyed by the occupation forces and Japanese nuclear physics was stopped.
It was the "Dark and Middle" age. In 1951 Prof. Lawrence came to Japan to encourage
Japanese nuclear physicists and he recommended to the General Head Quarter of Allied
Forces that Japan should re-start fundamental nuclear physics. Then the cyclotrons were re-
constructed at RIKEN, Osaka University and ICR, Kyoto University. The "Renaissance" age
began.



A leading laboratory of the "renaissance" age was the Institute for Nuclear Study (INS),
University of Tokyo which was established as a common use laboratory in 1955. Many
physicists came from RIKEN, Osaka University and Kyoto University to INS to construct a
variable energy cyclotron and an electron synchrotron. In this age some betatrons, electron
linacs and Van de Graaff accelerators were also constructed at different universities.

In 1971 KEK for high energy physics and RCNP, Osaka University for nuclear physics
were established. Both are common use laboratories, and KEK is the first Monbusho (Ministry
of Education, Science, Sports and Culture) national accelerator laboratory which is
independent of the university. It was the beginning of the "Modern" age. The KEK has become
the leading laboratory in this age. Many "modern" accelerators have been built for many
purposes up to now.

At present there are more than a thousand accelerators in Japan as listed in table 1 where
electron accelerators with energy less than 1 MeV are omitted[1]. We can see that about 60%
of Japanese accelerators are electron linacs for radiation therapy at hospitals. Numbers of
accelerators for medical and industrial use are growing up while accelerators for fundamental
science are concentrated in a few big laboratories.

In the following sections status of major "modern" accelerators in Japan is briefly

reviewed[2]. Details are discussed elsewhere in these proceedings.

Tatle 1. Mumber of accelarators in Japan (as of Mareh 21, 1997 1].
Elaction aceelarator: with energy less than e are condftad.

Al emators Teita Howpitals & | Educational | Eeseamh Industrial Other
Clinies Organizaticon| Istitotions Fimms Organizaticns
s
Total 1051 G713 35 155 152 6
Cyelotrons 32 17 14 18 1
2 ymehrotTens 25 2 18 5
Linsar Tl 624 T 44 21 2
Arcelembors
Betatrons 14 10 1
Elactrostatic 52 13 24 11
Arcelemtors
Coloeroft -7 o7 T 3z 35 2
altons
Transformer- 23 1 17 ]
type
Microtrons 28 22 3 4
2 BIG ACCELERATORS

TRISTAN was an electron positron collider at KEK for quark physics. It is now converted to
a high-luminosity B-factory, KEKB which consists of an 8 GeV electron and a 3.5GeV positron
rings. The injector linac is also modified for full-energy injection to the rings. Construction

and design study of KEKB are done with international collaborations. It will be operated in



this year.

An old 12GeV proton synchrotron at KEK will be supposedly shut down when JHF (Japan
Hadron Facility) project will be funded. But at the moment it plays still important roles in the
fields of high energy physics, nuclear physics, material science and bio-medical science. A
unique project with this synchrotron before the shut-down is a neutrino oscillation
experiment in collaboration with Super-KAMIOKANDE which is an underground detector
for cosmic neutrino located at Gifu prefecture 250km away from KEK. The synchrotron is
being improved for high intensity beam acceleration and fast beam extraction to make this
experiment. Fast kicker magnets will be installed in the next year.

SPring-8 (Super Photon ring 8GeV) at the Harima Science Garden City which is the
world highest-energy third-generation synchrotron-radiation light source was opened to users
in October 1997. This facility has been constructed by a joint group of JAERI (Japan Atomic
Energy Research Institute) and RIKEN (Japanese name of IPCR:Institute for Physical and
Chemical Research) and operated by the newly-established JASRI (Japan Advanced
Synchrotron Radiation Institute). All these Institutes are supported by STA (Science and
Technology Agency of the government).

On the other hand KEK-PF which is a 2.5GeV storage ring constructed in 1982 is being
modified to another third generation light source. The beam emittance was once improved
from 460nm-rad to 130nm-rad in 1986. And the goal of the present improvement of the
emittance is 27nm-rad which can be obtained by additional focusing magnets. The brilliance
is also improved to 1018 photons /sec /mm?/ mrad?/ 0.1%b.w..

HIMAC (Heavy Ion Medical Accelerator in Chiba) at NIRS (National Institute for
Radiological Science) of STA was completed in 1993 and the clinical trials were started in
1994. The HIMAC which consists of two identical 800MeV/u synchrotron rings and an
injector linac accelerates at the moment mainly carbon ions for therapy because of good
concentration and biological effect. A unique RF knock-out method is applied for high-quality
slow-extraction of the beam synchronized with respiratory motion of a patient. The
accelerator is also used for basic research and development at night. One of the unique
developments in progress is '!C beam production by projectile fragmentation of carbon beam.
The 'C can be used as an RI source for PET. Therefore the high energy 'C beam plays two
roles simultaneously of irradiation of the tumor and detection of the irradiated point.

The K=540 RIKEN ring cyclotron also accelerates heavy ions for nuclear physics and
other applications. Many exotic nuclei like extremely neutron rich nucleus have been
discovered by this cyclotron. Thus the next step is reasonably determined to become the RI
beam factory. The first phase of the project which is the construction of two-cascade super-

conducting ring-cyclotron system is already funded. The existing ring cyclotron will be used



as an injector of the super-conducting cyclotron.

On the other hand the K=400 RCNP ring cyclotron accelerates mainly proton and light
ion beams with very high energy resolution. Nuclear physicists can obtain high quality spectra
with resolution of 10* by using the cyclotron and an excellent spectrograph Grand RAIDEN.
A unique temperature regulation method has been developed to stabilize high quality beam.

An injector cyclotron constructed early 70's has been also improved for high reliability.

3 TANDEM ACCELERATORS

At JAERI-Tokai a super-conducting linac is working as an energy booster for a 20MV
pelletron tandem accelerator. The maximum accelerating energy of the linac is 30MeV/q.
High energy nuclear spectroscopy experiments with high resolution are performed by using
this system.

Tsukuba University 12MV tandem accelerator has also a small booster linac with energy
of 2MeV/q.

Two tandem Van de Graaffs of Kyoto University and University of Tokyo have been
replaced by pelletron tandems though the original high pressure vessels are again used in both
cases. The terminal voltages have been improved from 5MV to 8MV for Kyoto and from 5MV
to 6MV for Tokyo.

The laboratory of Kyushu University 10MV pelletron tandem which is a unique high-
gradient field home-made machine works as an accelerator center of Kyushu area.

These modern tandem accelerators have been constructed originally for nuclear physics
but recently they are applied for not only nuclear physics but also many other fields such as
AMS "C dating. And many small tandems have been constructed for material science and in
particular element analysis, for example, Rutherford backward scattering or PIXE with micro

beam.

4 CYCLOTRONS

Besides the RIKEN and RCNP ring cyclotrons there are many cyclotrons in Japan. At JAERI-
Takasaki a K=110 AVF cyclotron of TIARA (Takasaki Ion Accelerators for Advanced
Radiation Application) works for material science, bio-technology and so on in combination
with other small accelerators.

The INS SF-cyclotron is now operated by CNS (Center for Nuclear Study), University of
Tokyo, because a few divisions have remained with the cyclotron at the University when INS
and KEK (national laboratory for high energy physics) have merged to become the new KEK
(high energy accelerator research organization) in 1997. The CNS cyclotron still injects the

beam into the electron cooler ring TARN II which belongs now to the new KEK-Tanashi.



The TARN II was originally constructed to study of the design of a heavy ion synchrotron
for nuclear physics project NUMATRON. Unfortunately the project was not funded. But the
TARN II has been effectively used for design study of HIMAC and is now operated for
accelerator and beam physics. One of the excellent experiments of the beam physics with the
TARN 1I is precise observation of dissociative recombination (DR) of the molecular
ion *HeH" with the ultra cold electron beam whose initial transverse temperature of 100meV
is reduced to the order of 1meV by changing the electron guiding field from 3.5T to 35mT
with a superconducting magnet as an adiabatic expansion device.

Cyclotrons for isotope production are operated at universities, companies and hospitals.
Tohoku University Cyclotron and Radioisotope Center (CYRIC) has operated an AVF
cyclotron, which will be replaced by a new larger one. The construction of the new cyclotron
begins since this year. But a small cyclotron is enough to produce RI for PET in hospital.
Therefore Tohoku University will continue RI production for PET by another compact
cyclotron during the construction of the new larger cyclotron because needs for PET RI is
very high. In fact there are 31 PET facilities in Japan as of November 1997. On the other hand
some cyclotrons produce positron emitters such as 27Si which is used as a positron beam
source for material science though some electron linacs are also used for production of high

intensity positron beam.

5 LINEAR ACCELERATORS
The first modern linear accelerator for nuclear physics in Japan is the 300MeV Tohoku
University electron linac. It has been also used for accelerator physics. For example coherent
radiation from the electron beam was discovered by this linac. On the other hand the pulsed
beam is not convenient for recent nuclear physics. Therefore a stretcher and booster ring,
STB with highest energy of 1.2GeV has been recently attached after a long term experience
of a small stretcher ring. The commissioning of STB has been started since November 1997.
There are some other electron linacs for radiation physics, for examples, a 150MeV S-
band and a 38MeV L-band linacs at ISIR, Osaka University, a 45MeV linac at Hokkaido
University, a 10MeV PNC-OEC quasi-cw linac for transmutation study in collaboration with
Nihon University, a 46MeV L-band linac as a neutron source at KURRI, Kyoto University,
the 35MeV twin-linac at NERL, University of Tokyo, a 500MeV ETL linac and a 100MeV
linac at ICR, Kyoto University. Some other linacs are used as injectors for SR or FEL, which
is discussed in the next section. As mentioned above most accelerators in Japan are electron
linacs at hospitals. There are also many industrial electron linacs for non-destructive
inspection and radiation processing.
On the other hand ion linacs are not so many. At KEK, NIRS and RIKEN there are



injector linacs of 40Mev protons, 6MeV/u ions and 3MeV/u ions, respectively. A 30MeV/q
super-conducting linac at JAERI is a booster of the tandem as mentioned above. A 7MeV
RFQ-DTL of ICR, Kyoto University, A 5MeV RFQ-DTL of KEK and a 2MeV RFQ of JAERI
are all proton linacs for accelerator physics or test stand of future projects. At RLNR, Tokyo
Institute of Technology a few small ion linacs have been constructed for material science. The
maximum energy of the RLNR linacs is 3.4MeV/u. Their accelerating structures are ITH
(Inter-digital-H) and RFQ. Numbers of linacs for MeV-ion implantation are working at
industries.

A linac system composed of a 25.5-MHz split coaxial RFQ (SCRFQ) linac and a 51-MHz
IH linac has been completed at INS and is now in operation at the new KEK-Tanashi. This
linac has been developed as a prototype of the ISOL post accelerator for E-arena of Japan
Hadron Facility (JHF) project. The "Ne?* ion beam whose half life is 17.3sec has been

successfully accelerated. The maximum energy of the system is 1.05MeV/u.

6 SR AND FEL

Recently the accelerator-based photon source has been much developed. The first
synchrotron radiation (SR) ring in Japan is the SOR ring of ISSP, University of Tokyo which
is attached to the INS electron synchrotron and is still in operation though it will be shut down
in the near future. The UVSOR of the Monbusho-national Institute for Molecular Science
(IMS) is an SR ring at a region of UV light.

A few SR rings have been developed at ETL of MITI (Ministry of International Trade
and Industry). They are an 800MeV ring TERAS for SR research, a 600MeV ring NIJI II for
SR processing and 500MeV ring dedicated to free electron lasers.

Some SR rings have been constructed for lithography in the semiconductor processing
by some companies though they are not so widely used in the actual processing up to now.
For example SORTEC was established for the SR processing as a joint venture of several
companies encouraged by MITI. But it could not be continued to maintain the operation by
the joint venture. Fortunately the main part of the machine has been transferred to Thailand.

On the other hand same size SR rings are in operation in the field of basic research and
development at universities or individual industries. Typical examples are the Ritsumeikan
University SR which consists of a compact super-conducting solid-pole ring as an accelerator
and storage ring and the Hiroshima University SR which is a room temperature race truck
ring. In both cases microtrons are used as the injectors. The Sumitomo-Electric NIJI-III ring
which was originally constructed to be attached to the ETL linac was transferred to the
laboratory at the Harima Science Garden City where a 120MeV linac has been constructed as

a new injector. The low energy section of the linac is also operated as an injector for free



electron laser (FEL). Sumitomo Heavy Industries, Mitsubishi Electric and NTT are also
operating their constructed SRs at their laboratories.

Recently HIT (Himeji Institute of Technology) of Hyogo prefecture is also constructing
a storage ring for basic science at the Spring-8 site of the Harima Science Garden City. This
1.5GeV ring, New SUBARU is attached to the injector linac of SPring-8. The unique feature
of the lattice structure of this ring is its momentum compaction factor varying from +0.0012
to -0.001.

The first lasing of FEL at the SR ring in Japan was made by TERAS of ETL in 1991. The
shortest wavelength of 239nm has been obtained by UVSOR of IMS. On the other hand a few
linac-based FELs have become in operation. Two dedicated FEL facilities based-on linacs
have been constructed. One is the facility of FELI which has been established as a joint
venture laboratory partially funded by MITI. The other is SCARLET of JAERI. The FELI laser
is driven by a 165MeV room-temperature S-band electron linac. Since the first lasing in
December 1995 FELI has provided excellent photon beams with shortest wavelength of
278nm to users in many fields. However the financial support by MITI to this joint venture
project has been finished like SORTEC. It is MITT's policy to initiate the new technology for
industries. The cooperating companies of FELI are looking for a successor to continue the
operation of FELI. Meanwhile the SCARLET of JAERI which is a laser driven by a 23MeV
super-conducting linac with operating frequency of 500MHz has recently realized its stable
lasing. Nihon University and Science University of Tokyo are also promoting to construct the

compact linac-based FELs.

7 PARTICLE THERAPY

The pioneer work of the particle therapy by cyclotron began at NIRS in 1975. Fast neutrons
and protons have been used for cancer treatments. The results for fast neutron therapy was
not so excellent and the energy of the proton beam was not enough for treatment of thick
tissue. Higher energy proton therapy has been begun at the Tsukuba University with proton
beams from the 500MeV booster synchrotron of the 12GeV KEK proton synchrotron. After
evaluations for the next dedicated machine Japanese radiologists chose a heavy ion
synchrotron as the first priority machine. Thus the HIMAC project started.

But the HIMAC is a very expensive big machine, which is not suitable for a usual hospital.
According to the experience of HIMAC, the carbon beam is preferable for therapy. Therefore
Hyogo prefectural government has decided to construct a smaller synchrotron which
accelerates heavy ions up to carbon for therapy at Harima Science Garden City. The building
and the accelerator are under construction. Meanwhile Fukui prefectural government has

established the Energy Research Center Wakasa Bay where a 200MeV proton synchrotron



with a multi-purpose tandem accelerator as an injector will be applied for proton therapy. The
facility will be completed in this year. At Shizuoka prefecture a proton therapy synchrotron is
also under construction. These prefectural projects are partially supported by STA. Some
other prefectural governments are also thinking to construct particle therapy accelerators.
On the other hand some universities such as Tsukuba University, Kyoto University and
Osaka University have planned the construction of dedicated particle therapy accelerators but
Monbusho could not fund all projects. Quite recently Tsukuba University has fortunately got
Monbusho's financial support to construct a dedicated proton therapy synchrotron. At Kyoto
University the ICR accelerator group has studied a combined function compact synchrotron
for the medical group in collaboration with a company. A unique multi-feed untuned RF cavity
has been developed by this accelerator group. This principle is applied to the Wakasa Bay and
Tsukuba University synchrotrons though the Kyoto University project is not yet funded.
Epoch making decision was done by Ministry of Health & Welfare (MHW). The east
hospital of National Cancer Center (NCC) of MHW suddenly began construction of proton
therapy facility. The 230MeV compact cyclotron has been recently completed. The
commissioning of the cyclotron system is in progress. MHW's beginning of the proton therapy

will give a great impact to advanced hospitals.

8 ACCELERATOR AND BEAM PHYSICS

In the "Renaissance" age the nuclear experimentalists constructed their accelerators by
themselves at many universities. But in the "Modern" age the accelerators for high energy and
nuclear physics are concentrated in a few large national laboratories, while the small
accelerator comes to be purchasable. Then the accelerator physicists have also gathered to the
large national laboratory like KEK, RIKEN, NIRS, JAERI and JASRI. They are mainly involved
to their own present or future project. One of the most active accelerator physics groups
related to the future project is the KEK-ATF group which has developed the ATF (Accelerator
Test Facility) ring for the future linear collider project, JLC.

On the other hand accelerator groups at the universities are diminishing though some
accelerator physicists are still working at a few universities. An excellent example is the above
mentioned TARN II experimental group at the former INS, University of Tokyo. The beam
physics which is not necessarily related to the real large project is important as a fundamental
physics at universities for research and education.

Recently some accelerator and beam physicists not only at universities but also at large
national laboratories have started to promote fundamental beam physics in Japan. Topics at
their symposia are beam halo formation, three dimensional laser cooling, wake field

acceleration and so on.



JAERI-Kansai newly established at Kyoto prefecture is promoting photon beam science. A
division of the JAERI-Kansai is constructing a test facility for laser-plasma wake-field
acceleration. Preliminary experiments have been done by a joint group with KEK and a few
universities. This laboratory is one of the hopeful trials if it is well organized in collaboration

with universities.

9 IN THE FUTURE

After termination of NUMATRON project the Japanese nuclear physicists have proposed to
construct a high intensity proton accelerator as a "future project” of the INS. Thus INS and
KEK have merged to become a new KEK in 1997 to realize this project, JHF. The proposed
accelerator system of the JHF consists of a 200MeV linac injector, 3GeV rapid cycling booster
synchrotron and 50GeV main synchrotron. JAERI is making design study of a 1.5GeV high
intensity proton linac as a spallation neutron source. This may be a future up-grade version
of N-arena of JHF. There are some other large "future projects" at some laboratories such as
the linear collider (JLC) at KEK, electron-ion colliding rings at RCNP, the second phase of
RI beam factory MUSES at RIKEN, an accelerator-based hybrid reactor at KURRI (Kyoto
University Research Reactor Institute) and so on.

Meanwhile Japanese economics becomes worse. The restructuring of the government has
been recently decided by the diet. Monbusho and STA will merge into a new ministry in 2001.
Some institutes or some projects will be re-organized. And very large projects like linear
collider could not be realized by one country.

Without the economic problem we will make much more worldwide collaborations to
promote accelerator science and technology in the 21st century. In the next century we must

be in the "post-modern” or "global" age.

10 REFERENCES

[1]'Statistics on the Use of Radiation in Japan', published by Japan Radioisotope Association,
1997.

[2]Information of Japanese accelerators is also obtained in the articles presented at the
Japanese accelerator symposium which is held every two years. The latest one was held in
October 1997 and the papers of this symposium are published on the 'Proceedings of the
11th Symposium on Accelerator Science and Technology, Spring-8, Harima Science
Garden City, Japan,1997'.



SEER 4. BEBAAREE (ART7 A4 Y F = 7R

g
123 REEBROERFTAE MR ARER
Mumber of Radiation Generators in Use (as of March 3120000
TRRH] #28 Tot o | AR | SCAGRR | WiocmSE | DAMGE | €ORomM |
Bt T Category| fmt] Hospitals | Educational | Reseach [ndustrial Orther
Radiation Generators Ratici®]  &Clinics | Organizations | [nstitutions Firms Organizations
# [ Total 1,136 767 58 163 14 7
B HE Ratio% 100% 675 51 143 124 0.6
o0k 0 _
Cyelotrons 63 5.5 25 11 21 1
LSOk O N
Swnchrotrons 27 1 3 21 G
L0y S0k 0L _ B _ _ _ - -
Synchrecyclotrons
[
Linear Aocal 836 736 T09 1 a7 66 3
A=Rfk0O. _ -
Botatrans 14 1.2 ] 1 7
O - b Bl 41 -
‘Wan da Graaff Accelerators a1 38 16 23 1 !
SuSSOT R - TILk IR _
Cockeroft-Walon Accelerators o1 80 25 33 3 2
TEEDImLERS _ -
Transformer—type Accelerators % 22 1 1% 5
T4 A0k O N
Microtrons 34 a0 26 2 2 4
75 X2 Rk o ] i 1 i .
Plasma Generators )
Ea Sesi@EoERSaTaE
Figd Number of Radiation Generation in Use (as of March 31,2000}
ot 20k 0%
Cyelotrons
WSOk O
Synchrotrons
O
Lirear Accalerators
[ Bt ol = ey
T13.6% 8.0% Betatrons
OF7w- T+ 49— In#En
‘Van de Graaf Accelerators
g 4907k - T LhnEEE
5 201 Gockeroft—Walten Accelerators
o 1.9% 01% m EERENEEE
o 6% Transformer—type Accelerators
3.0% mT4 40k 0%
Microtrans
7S ATREER

Plasma Gererators



EZEM 5. FMERV-FL T T - ThEREE

SESHGE (R

FEITERR < 7

i ] MESoFEE MERT lET L — - LB ORES EREAE
ALMEERE
TR SiF e e FETA B TR HHEFHEE
FALRE
TR EiFEinay Do, o (A WA §nhTE TR
vy Imd b oo, o 0.08-0.6 WY 1ndl 1965 I
eI S4Ful e 30-300 el 10 R{22 00 e ) 1956 foihae
AR uFe UL He 085108 el Sin (B E &R it faE
F R T Y e T e Y e e Wi T6- 80 Wel ™ BEw R Tn i 300§ 1658 e
WFH A 72ty pd 1% el B A (e 1983 EEFIE
EREEEFFR W Fd Sy e 1- 2.5 WY 150w b(p) 1981 IB{EEFSE
&R AR ol = By ctaHI 0.1-1.7 WY 1-10 w0 e LLst) 1830 TTHIEFE
FUEFSFE
PFEE T D HLFE LA TEF ST d {17 157 ZHE
BFEEFHENG o iey r 550 el i g EFFIE
A
TEERTRRE FAF 2 a5 el 200mAT g, peak) 1977 WA
S P ul @ 18 Wel 1k (lps, peak) 1987 oz L bR
JEEE A (B N TS pad, oo, HI, e 3.75 WY 1934 T IE
FuF N gy )i 1y 1884 ZHE
Bl v & (EE) F T LT T il 5 Y 1895 MESEES
FEUETEY D Gt B 1 {gih Bt
HELERSFE
BT RUFFST B o, Hl Ui 1478 TR
RNUFFES Fatly ot ERA ] 1578 HEE A
B F LN TS 57 H] 1.6 W 1983 TR
SAiFuh vl 0. 5478 iy Tagd e
St uh B Hl £ -5 4 el 1435 TR
S F w7 (IH) v 177 el {858 Pl e
S5 F v (1H) Wi 8.5 el {658 Pl e
S » 7 (RFQ) v HI 0. 22-44 eV 1993 Pl e
S FSE TR .l 0. 085179 Wai it Pl ELE
HAERE
BT T{Fuy e 188 Hiey Sl (20 ) 1898 EEETL % —
L i
IR FELBFRC v 294 3 v e 40 kel 200 wh(5 we) 2N00H HEHETFL —¥F -
EHERF




¥ OE O RS MiEsm o FEE: mEHNT T L 2 gL 3 o= L E R FEE ER{EHEEN
TR RLFEFST Bl 0,8 5 (NS T ¥ A
MNOFEHFSS B, ot AT S0 w1681 FE AT
{ALEARE B, HI 20-200 ki Tonki 1980 PR
FEGAEE A~ HLT R C 2.5 Y e (C) 1996 FAALE
N Fe (BH3E i N {68 EERE
b R N N A R R
AR BT LT 5 2 ip, e, KL 7.5 1Y MESEE N
TERRFRE AT hr B, ¢t HI 1.7 MY 50w bmax 19884 # - EnEHEEEH
NPT ST v, ot Hl 2.5 il B0 w1967 B A ogE
RUFEFSS o 5y RO wh: 1657 iigEgEd
ST LA A Pt 055 W 00w IR R
(Esaiiean o F w4 (RFQ) p 7 el
Sl e 100 el
BIEREI LT e 300 el
TR E T FUFE e fii 17 Wi REHH
BT b (BE) o 1 WY TLEA
EFIFEga S F s 8 18 Mol B w4 1455 HrEF A
TR EINES d 300 kY 5 b 1876 FIEFHE
SEEERE
FEEL LR o 570 et 200 wh (BEER) FEE
AT AN e 1B el EY) B
HEEEL LA E fu e 50 el (&1 Bon) HEHE . FEL
wiSnhey e 20 el 3 nk A5
FERRE
TN ErTA A d IR i whi T8 FEF L
S e 168 ifel 30 A (24 s) HEEF L~ —
St uh e v el T s HESFL —H—
BB L i UL S A b iipd, o H 400 WeV(p) 1981 B TF0EEe
[EEadicttivnii Sl e 32 Wel:  BInC(vaRbEren ) 7 MRS
SHFws e 172 Wl 400 WA {2 e m) EEFHE
fliwed
BT HERFRT awHipIh d 150 kY 1962 FIEFHE
AR
e e - NN 1.7 ¥ Lwhi 1897 At
MU LR EEE 0.4 iy £ K {Bline) {4 FREEAL R
R LE T
SER BTFEEI T o 1.0 GeY 100wt CEFEER) 1598 T
EEFRE
st RUFF ST B, ota i (IR 1602 k(5 B33 TLE . S




EE MEE O EE | ME T IIEERLE— v - L BN ER EREAAMN
R e v DD 700 WeV T HG0 wh (e 1998 BaE
TR BTRERF dud o Th p.d, o 3 Wel 1 wh 1982 HHEFHE

JAlREE
TR qwHTH T R d BG T B i Bl i A
= et ol AT LNLTS 27,4, o, Hl {57 ip {53 HHipe
TG FH SRR HoT bRy B ot HI 1 WY 1w hlpl 1591 [rE i

T U=

SRS kv — FiYp by ¥, d 8. eV, 16. eV B0 4 1990 EFIE

L At L A HE SR

[RO%, AR e b 12 GeY 0.6 wh i
Lwhnbo P 500 Wel Bopd AHEE. HMTIE
SiFus r FalTAY Ei N
= F w7 (RFQ) B 4 Yel BOO 14 InEERRaR
Tl 3 B Gel 0.5 wh ABIER
o H a5y H < e, e 8 ey, 3.5 ey 800 wh{a), T4(e+] T
ETFERE T g, e+ 3 GeY 450 nf (EFEE L) FE
FEFEHE T [ 6.5 Gel 100 mi (EFEEH B e R
FLF ol [ 45 Wel 20 wh FRETFER
At w 8 1.5 GeV 2 nkd TiEeSEaH
FrvecFuLdF 15 e 5nh p i o
B A B F IR
FIBRRZLAT B F LN TER ST 187 Y 1588 1HpE
A Fwd (BEE . 20 WeY dnd 1893 BHEHETFL —F—
TERSBEmFS d 450 kY 25 md 19281 e e
RUFFSS . i T ] FHEFRES
ST [ R e N - P e - Well T (p) 90 ke 1553 HEN
HUE L ATEF S 5ifi E i hp) 1553 SHE
Aw I IE T b pod, a6 3 v 100 & 4(p) 1993 HE
FAEIEE [ i 30 LA 1983 HHEE
AR B A TR
RN e ot HI 800 el £410°0 pos 1994 ESFE
FIh g v.d, 1 70 WeW (p ) B0 () 1574 EFIE
HuTrrw pad 3.4 Wel 5 i hlp) 1899 wESHR
BRI AT
ST s e 350 el 100 md (E 3 S 1530 PEE TR
EEER UL . 300-800 Vel 300 wh (BHEEm) 1981 HEE
ErERULY e 150-600 Hel 200 wh (SEEI) 1985 BERE
EFTRULY e £50-500 Wel 250 nb (ETEER) 1990 HlEFL—#—
B L EERSERT
i MGE 82 o B ¥E i R T HIHE L L X Fo— L E R FES EREHEN
I e S )i B0 ey e
R iE
ETEEY Y @ 750 WeV 300 mb CEFEER) 1823 ik Eris
T T L X TR
CLEE e By e S0 ey 10 A (e) it HH
SPring 8
ETEREY S @ 2 GeV 100 wh (EFEER) 1998 ik ERi
EELTG
BrEEY T @ 1.4 GeV 300 wd (BFEER) | EEY ik ERI
ORFHEESSHA i
EEFRESARm oo T, EESRoMESIAC U TOMESHERESh T FT,
MmiEL o EE mERTF T T A - L E R OGES ERREREN
ey pod, o HT 4 el B0 g hip) LU AETRRIEE iR
Tk, T4 T ol OMETRLE -~ OEELMERLTOREY &,
2 350 el
=B Bt e




BEER 6. FMAET —% v 77— TR

JHFH A RIc BT B hESED
RS IC DT
(P )

St
=
il
S
J0
I

[ JR T 178 BT 5 IR D IERAFE |

V=XV I IN—T



H A A i B AR ST e R B & T e EME e &
[RTTIE B T 2 IR OIERF] V—F v I 7 —T X v oN—

bR
FALRE

T AL X — ARG TS SR R K

FHURA:

RO LR
i ER
IR

NP
PER UMK

SR W
FIE BhE B

iy

HiR BT #d%
SEH 9k BhEdx
IRER e B
IR 75 B
G0 {50
JIE #— B
HI HE— %
fi B Hi%



R - IEER L < 2 O FRT TR, TR 7 & DL D 72 8 O FERILE T H o 7253,
TR E O —MIRBEICEENT - IR E T ILEER 2 800 ALAERREI N TV SR L, Z0
R THRIA K Zr o T\ B, BEIEDBFICH 2 €, JERERE, IBSHLEE, MRlE.
B N T2 &, EEES T CORMADILA D IFHE L v, BRI, B4, R &
L0 Pk, ML HiER, T, A, Bl E oI s ) 3 EIIREO W E 200,
¥ 72, RROMBEFEY OETILIECH L W pa L ¥ — v 27 2H & L CIERRE)
KEEFIF~OMFERE T o T2, 2O LI RRIEE 2 5 & &, T 1558 D NERR O
THFEOBIRIC O W T alat L #ifiziTo T, ZNOFHDER Y 2K 2B LI,
B4 ik OB Z HIEIC L TR I 7 v AN 2R OHEHEZR X 5 & & 2RI
tEZLND,

BITEkk % e WT9epT (HAREFRERT. @ A v ¥ —hER T e, - - - - - - ) D
RALERMEH I BV CEEARTrY 27 PAFE RS W, HEVEFEHENTHSE, Thbd
B D B INEER O ICOWTIE ey 2 7 F O HINTH 5 Fi7 8 % i c B 3
LA B VIR TR INEREEKODDTH Y, £7 vy 2/ Do T
BRTEECHEE 7N — T D%  ORE & TRENICHRET T A Tv 2, —J7E, REIKC
B2 ET S0 CoInER IS 2 FFERF IC o W TR A4 T K E O AR
DI DO LIKFED T B L RfERE D, HoOKRR T vy =7 b ABAKIFFEATICE
HFllEhTwa C Eicma <, BT 08 Cia 20 R O A 2w T OWFFERR
DR BH L INZMEMICH 072 L DERTH 2, MEER DR I HREAR
OV b EHZTWBEDRKRECHE2RZI RS - B cd sz L riEREINn2
RETH D, TLRFOF/NUNMERICEL 2 TRENAZZ=—7 RO DL DHL
WHIREONTE AT 2T NTIE RS,

WIRTH P, BERICEOCHEMR I 5B L MO CTEREAZLIEFFI>ET T AV, K&
O RAWF DR TR BT 3 7T OB RO FHINC B b 2 KER BB O
FREMET 2L DL\, SEWTZICHEBEMREHOE TR 25T 5 2 L 13K &R0
LG T . AR FERREANT B D 2 SR B LB CO K/ REIC T T 5 /NN
AR DRI FTRENIKE v,

LLED R 5 REFICE T 3 Ml DWFFERFEIC D W CHUR 2 FAE L FEkatib z Bat 3
52 EBRETH B, B RE KA TR ERITIC OV Cd, YHEEXRT It D RED
SEEFEMRAPFEREZCH Y, TR —F v 77N — 7 CORGTHREIC D BEAFE D
T, HERAFETHFOSHOMY e L bickHitanhisNETchirtELLND,



1. ZL®»ic

IERER X 20 HACOFTY:, KR O TR & 2 DFHIRE OBHFSIC 5| % e % i 47 O F88 L A
At L CHRIHINDDTH 5, BIEZ OFIHIZLPI2 & OFEEIFEH & LTl L bic, i
AR OEBEHE LTREXER 2T WS, ZONFOWERTIZ. Bl w20 Dff5ei
B % HD ICHEIA  fTh T 2 23, FRFICKRFAD R LT 2 & ENI K & v, HAREMS®R
EREARETIER R BRI T R EMZE A TR, HT 080, FrcRAicsT
% MR ORI OV, TNE CTOWMFEBRE L BREZFAET 2 L L b ICSBROWTE
DEDHICONWTHRFAT BT —F v /N —T%FE L2, 22Tl 2T 2D X ik
#ITH) 2 ticonT, 20E L REFTOMEIC O TEFHEOM T2 PG & LTlE T

o

o)

2. ©—L2FHPEDILHY

IEER 3 < 2 B FR T R, R 7 &L oot o KRB cH b BIfED
OO RICEEZREEZRZ L Tvwd, Lo LEFEF 2 1 E K E o BRI BTt
g (74 Fv2) 5 800 AULEHRE SN T WS 7R E 2 OFH IS TIFHILL 72> T
W5, FRC, JERCERRAT, HASTLER, ORISR, T, N L7 LS B coMHIZH
Bl FRT. P BERHRIED & X0, Ptk MRk Bk, G987, . Filhe O
THICBTERBEEIREONE TR RWVIEETH D,

FOl 5§ 10 B 1 3 RO A Ic o W TR A E 0 EH A% (GDP) ~0E R
AHOETHEX TN, FEDOKR. BERHFAINIE 1997 £ — 2 TH) 8 KM D EHF 523
HbEHEIN, ZOERFEFIOZALF—FIH RFIFHE) L LTHILNTWS5
-6 KM EHIL 5 MDD TH 2, KENCHWTZ OMHMIFEICHETH 2 & DI
HLDHD, COXIBKERRBEDRE L L THHE LT, Lo X 5 ICkRC EEE ) B
BRI CE L v, BRI NEDLIEE T S 2 i X L7 EBEFEL R SR DT T
FHAIN T BEEEYR SV, bHAAKM T 27 b O Cfrb - BRSO BT
ThLDOFHEOIREVWEEZOLNS,

JRFT150 B Tl i e Y O AL CHT L W A L ¥ — v 27 LA L L CEER
EXEN R REG A~ DR E £ o T b, REGFR O R %2 RIE T € — 21C X o TE
FIRBEICHIE L, REOHFHTRZALF -2 REIEL I T 2D TH S, 21 HHfdk
oI AN LAV F I 2 8E O FIFOA 7 a v LTokE
BRI NTWwSE, 20X BRIBOFEFF AT LOERLICIEIAF N7 5 —= vV RIC
ENT-EEONEI DBHF I ZIE > T 328, [FIRFICE i REEFIA R OIEE Ic 2 »T
DM AR ELE I b,

JRF 1150 B3 < BURBR D R L & 2 D FHAELAT D FFE S O hEER & R T4 D FEH 2 & 4k
Forb vz, FTHREOEMLICLYBEICOEZ > TURTHFARKRE WEFETH -
720 L2» LIYE B3R X 5 iR 7 1T X 2 RO FIH DL 0 23 L <, Lokl o



HMAICH > ZJH T E ©— 2 0RE L LCONERSHME S I TRIET 22 Lickh) 2D
HDHEERD, SHBL BNEROWEFFEICOWT e L #ERmEZT> T, 2 dDF
HDIEDR Y %X 2, 7287 M2 EART L IRICHIfREEINE LA TH 2, FF
SRR & e FEhiR DB ZBHFEIC L T, N7 Vv R0 E NI OHEEEZ XS & & AT L
INTnw3,

3. MEERICED S RE oy = 7+ Ot

BILERR % 7 72T O RAUNE ERHE X 12 B\ TR ERICEI 3 2 % kki 7 v ¥ = 7 b 234
EIND L VIEFFEE TV 5, BP0k, HARRET I, &AL X —I#Ess
WFSEREts . BLAWTIERT. BURRRESR AT, B FHEifie AMFstiT. SPRINGS 7« &'ic
B AWENEE &S 2R L Cnb, Zohc, HAFFHITERILRE B8 EERR
TR TH 5 BMEOMFEATIEHT LD Z 5 TlrAhv, L2 LEREHNSETISHTH
2 LICEDLL T, WD ~OHMPFFINE L dHEETH L, HILK Ty =7
MRz B INE SR D EkEN L E I YRR T L OB ESES, chon ey e
7 P XA MR IETFITCilEET 22t b S enifaiian g,

IR I RERPIT 13 AN SRR O 85 72 & % 1 CTEAL & Nz i1 1T FE i
Bib 2 Ko 2ELRFHAMIEREcH v . 5 MWIFFERHIE 7R 2 b EiE & L TREIC
bizo THEREZITV, Frcht e —20fHIBAL T, KEABREEZEFTCE T3,
F PR S N T B R R E & B IEER R TS 5 W IxE T Y — L8R
WoHBEWFRICEENIOER I Tw 23, HERFOLFEFMMAMFROEL 2 E 2 T, 21
RIS CTHT 72 T CIFSE 2 BB 3~ L IR SRER BN RR RS o BB 9 &2 Hpulv & 5
L FEREHEIRET S LT B, FrIC, FECRE PR EERFT I KA o L RIF BB & LT, &
MO KRBIFFEHBI & KL D4 v 2 —7 2 4 A REES PRI N TE Y, +ohkits
R %, KYECTREBEIE ORI R HBELHE L o TH Y | IRRIE 2R3 2
IR ER 1B 2 R AR & L CtER R TR R T S R 7 SR BN IR I E R
bDVH B,

BT 72 o CTHARJRE T HIWFERT O T BEATTIEET T & & = 4 v F — IR SR FE s o
KEAF v vEHE, 3 7b b MR O EE ARG M A INE 2 LIk ol KT 1
Yz 7 MIEBEDE AN F —GT ORERIG» b O KREDHETF 2 A L 72T
MM L @D A A v e — L ERIFHCHEET S o, p. Kl v BREDZRATFE— L
X 2H LR T - BRI OHERZ X2 b D ThH Y, WAED 2 WIFHEMICRFEIC
blzo TEHEOERBMEFEINTE L, 2o7udz 2 b offfic X > TWERE L O
RME D B ORFIEIC K & IR 2SR L 5, [FIRFIC, FXBEZEY) O LA Ha b iy o FE BRI T
DO CEBT 2[R D 2, F7ERBRAE O A KB 7 0y = 7 b TSR
ORI ND Z LWL ol ZOMAEFEIZTZENEIT BRI RO T vy =27 L
LCTHHIRF K v,



¥ 72 AR T I ERT O TR - & — 2 M EBERTE L OOt E T v — AR i s 3 200
HERBEFTE, ST AL X — MRS I B A W L I oRIEO A% HiE3 B 7
77 Y —H 5 IEHESRIERRITTE. BLAITFEAT IC B T 2 IR DT R oM E o g
HHICHREK 3 2 RI & — AWF9E, MUNAREARATIZEATIC B0 R TR ATRIR S 2 W I35 1
D NBIBIRIC B 1T 2 RO IE, B EAINRATTRATICE T 281 v — 25005
JEFIFH H %\~ 13 SPRINGS fitigkic 31 2 EFomERIFICEET 201981k R E D A 7% 5
FTHEIC L o THEEARMILL L EMT S, BROMFE L MBS % 5 5 ICEHE
DIEEZITVOoOHEEEI N D Z EPAFEI NS,

InbEOKRM T ey =7 McBb 2 MEROMEFRFEOED JTICOWTIE, Fryx
7 P OFEHWNTD 3 FM B OWTEH % O ICBIES 284 0B % & TR W TRRGT &
NEREPRDOLDTH B, #7027 MTOWTIFREEPHIEE IV —T D%
COZEBSMMCIERIICHREI SN TV, K7 —F v 77— 7 TRIETF 5550
FEHFEDOBE O, Mt Z(T) LAY L EZ LN D,

4. REICTH T 2 /NIRRT FE O 5% H

KEATE T, 1960 ERPOFRTHDOAY * 2 7 LR REMNCER L T 28] - &
Win & &, T 150 B O NEERMERE 2350 & . JEEEFZE 2 Thb N € & 72, dLifE K
OB BICHMEER T X 5 -0 21 S O e B e & R 7 a2 A o mndi b 28
JOHEREIC BT B IT9E. AL KRFED XA F 2 b o VERENSEEIC X ARy — Al X B
BT, P 1 XE 0B -BE-Z 52 E~0IH, MeV i1 0T — 2 W98, kY
DETFHIZIERIC X 2 2EEFEFH L 7 = 2 FOEF L 2D & EdaEHR % o’
HIRFFE, W TEKFEO/NOBENMER, & v T LT EEA IV HEERIC X 2 keV FHIK
HPETRT — %, A 4 VEWEG OB T — 2 CEEE v — L5, — LY BT
o BEBERFOAN YT 77 7RI X B T BEHUBIRE O R AEHRETTIE. SR
FO/NOFENMEI & X v T LARIEA F VIIERIC L 2 EA A v e WE L OMAEER L
Z DIGHICEET 215, KBRS DM 14MeV thiEF-Ic X 2 KR A h T T 0.
R D /NI X 288 0 K LMLk o BRI ICBE 3 2 198, AP RGARR
/N & v 7 LTI E IR SR IC X 2 EBRERL A C B S PR T~ D IS RRFGE. Ui
KDy 7 7a7 bIEERIC X 2 APFEREREL 7 — X W98 O HET R R o (i 5l -
FBIGEEAIZE 72 & BT RE B2 BT CE TS, 2RO DDV DA T IFER
(i) FEEEE P HE S, DTH 2 PIER L DREAPRALNTE Y | Hiz 2 EH
BHREE NG,

. INHLDORFICHEIN TV 2L HAFHAZRHEICE W FEAAEZEIEL2)
IR, Fl ZTHILKRFEDOF A 7 v b o v ROE IR IC X 2 Pk, kil
FFge, ROR 1 7=k EkBeZ i (P ET) W%, R KFED X v F LRfLEE
INBUEE - E A o v BRSTIE SR IC X 2 NEERE BT, —EBRELE AR B 2 o IR T



W EZICE T A AL, R LR NV T 277 7RI X 5 IR B Y. JRis i
BRRSUC X 2@ T I 7 B LB RE. E D PIXE JTRT 78 & OIS,
YPHBRFEOAN VT 77 7R E 4 F ViEAKBE A GDE A4 4 v ©— ARG
FENTIGE. HEPKF OB MR £ v 7 LZIUEEMNMERIC X 2 ©— 2P S e 2
SHTE. KBRKZDBFNERSLH A 70t m v iCkB3 7L PRV FTF ) &
B2 REFE — LI X BB - PR T AV F — A4 & V12 X A BEFSE. JUIR
D2 v T LRNGE SR /N R IE RS 2 21T X B A - BOEL ot B T RSP R
JEWFZE 72 IR T R SE OB & L CRiBk I NZRETH B, T D L 5 i H/NE
WL LRINIZ2 == BT OL K DFLVAIRRZBEONTE TSI LR

TliEabkv, bbAARMIFEREOLFFIHAMILOF CRADMIAE T2 —F—L L
THELRRRELZZEIT 00, BRECEDOMFE AT 2MAEHR I/ V— T DTHFEHHKE
WZ ELERINATNIER DL RV,

Sl bERICHEOKEEMRLDER I LIIFT2/REZR G, RIEOKFWEOEH % D
TR E O BEMIHEENIC 313 2 R 1) O HIERL R O 5N B b 2 EEREE I D
FREZFEET 2BFEHE DSV, SHBITL WIEHR L L CHEWMRHORE A2 ERT 5 L
FER R ORS TIER < BEBRERBANICE D 2 BB coRKFICE T
2 NGRS R D - FTERENIK & v,

AEo X5, R¥EICHT 2 /N OISR fERY 1< 351 2 W98 258k 4 7ol C B2 7 1%
ERZL TV BRI NDE D, EERFICE T BEFI0B coMEERICEYT 20
FEFIFEIC D VTR DT> T K EOMEER DRI 225 b % KHRITEH T2 Z & 235
fixnzg, L oEBEBBIEMLL, IHRICR> T3 ICb b bd, BHSFOICIE X
nNTwizw, BoRKM ey =7 b AKRIFEMICER LI dEmicd 5 2 Licmz <, 5
TR EIF R OBRMAIFIC O W T O RHFE ORI aE e I & bHEE
Th b, REAICHRT 27T I8 o ME#ER OMFFERAFEIC O W TR AICHES T Hh I 3
TENEENG,

5. B, HiED 3V idtta L ORI LW

AET T~ 72 BRI IEIRIA W I OFHEZ B L Lz, wWbw 5 [“£EEFIH ] ik
HIELZIMEEIRESI N T IHEAED S 0, FUEKFEDO X v T LIEGRITRFEZ D X
5 B CHA S R EZZE T CTE T B 28, Rl [EBFIEERD 2 W IIRBEHEERR ] 23,
HAKY, BORERERS, AR, g LERYE, RORERAICRESI N, 21b
BRI 2 SUEHICEWINESR L IE A RVWEBETH L., Bl L Tcd—=2
—YF =B LCHAL, REHT 2 EnEENS,

FUER L TR B ABEL RFEES T AL X — G ERED 77— 24— v /nm
FrYEFBEL T, BEHREERAIFEIT L & b IKKBED oo 4 A =T L
U CHEREE 257 LT &7z, BIE. HEHREEICH L Wil H opEii @z s hoo5



%53, T ORE IR EIRBTICEE S N2 Ry DA & L CTHARF S K & v, RIF#RDS A
wEEEhE & L CIREN A AR v & — WA R, R, RO L WS R T oD
Hb, TNb DN DOFFGEMCIIE T8 L LT, BifioBEilE%2 3z 2 &%EIBHGF S h
TW3ZLIFYRTH B, BHEOMERIT, DSARIR T T R R % &TE I ks
HEATEY MR EEOHMEL & L CORFIDIFF I N T 5, iEBED RFEDHIFEE O
W L IERDBRICEEN D,

BERAE T T6ED 2 WITEE QBRI SR I N5 —J7 T, REEEMZE S 5
W I TEGDO L) ¥ —7 — FUHTh T3, FBEOFRICR AN ALETH 2
EWVIHTLEEIETHRVY, TN TREEDOLELE DAL LIFHL WV, Fl¥H 5 0»
IR BEATIR E vy 2 ebic, FIELEINT 22 LBELWHDTHS L5
BT EBEETHL S, FHHED L WIIEEVHDNED FiL KTk
() 70 FEBREGIE & HTIC L CTHT L WA o 2 B K BRR BRIk b Tw 3 D Tld e v
A9, REDWIZEDE R TEHIL T 2 MR T R4 o RERT o 2
ERICRE BB ZRZ LT 2H1D %0,

6. Bbbhic

PUE, JRT 1508 31 3 E R O RFFERAF I D v T, IS KFEIC BT 2 ALEBEIFE %

HEEBHT 2L RDLIICELDLNE,

1) GDP ~DEREZF 5 ISR E N2 EEDONERHH O K & 2L 23 0 13/ N E IC X
LR EEREE R LT 5, FUNIEEEIC X 2RI S BRI EE L EZ LN
205, EEDOHERICHDILEA Y # B L 2R E D bR EZBLNETH
%, KEFCE T B UNRE SRR 3 1) 2R OEENI R Z ., (Fh/ NS R 3%
LB T2 1= — 27 THERTE D)

2) RKEIZ7vay s MFEICIRKFEDMEESLCHEDTFEGVAAIR AL LIFEIETTLR
Vo LA LRFEBWTHAREM T $Ic, BEEAR Y227 Ficsid 3 C
LCRRESCHEDSEN E T CRET S L RffE TRV, AT 2y
MC BT 2 EHEEER ORI R OFIH DA A Y IC i EE k#2172 LT
TWVEH, ZDXIBMEICONTH ZERAICET LM > Kz - LTk
D, COMTHRFCHETAHREIEECTH 5, (KENGERRMEZ < B 5 KFE 2T
& 3 2 Jeuity 2 FA R ITSE)

3) FRIEDOHEERDIEIL AP HEEAR 70y 22 F2H 2 TWED0IRETREICE
THERZTEMEE - BifiETh s 22T TEARL R, KR OFE T EEES
T % X 2 5 ANMERICIZEER 2B 20 & | PSR CiFEhERE % 50 L. Jeimi 2 it
ODHCTEHFHAEZIT) Z e B0 EINE, (IEER « v — 4 - B SIcB 3 2 &%
HE D Efie)

4) FHERRZIRFIF RN O W T RFEOH T ©— 2FHICB§ 2 R 2 £ 2 T,



5)

2 1 AT TR 72 AT IR &2 BB < IR B3 BB T R B P o FL R 5T %
b & 3 2 KGRI RET S T b, BoREE LTORTHE v —20FR%E L
TONMEEREANT v AL CE LMK L L. KRB E K o4 v x—
7z A AN EEI R LooH R MA L I LIFEEFLWE I ATHDL, K
TR, REME D ELY P 2SIREEIC 72 o Tl 0 L I IR b 3 BF9E % Rk
YrE z i L CHkk S 2 5ot e L CoiBIIRIEE IcEE TH 5, (HEREE TIF
BRI D 1)

LRI o s o FESE o F AR TR & G L 72 gk &, o Br ot 2 SiHICE
W R AR I D W T, TR h — 22— =8 e Lt L, AT
22 EnEEND, FARAETIIES DRSS RE I LT 508, Bl LT
LZERBLNDDTHETLDBITOPEIERKETHN., HiLRKFEDE R
DNEERNERE 23T R LD 2 b ORFEEATICEI 3 2 A IC R & e & R
T LI I NG, (RS, HE. et oL )

PAED A S, WAEDFHICKADJFET 157871 31T 2 Mg O WFFERFE 0 Bk o w
THRICHE LR TbN DG 2 L BMETH 5, HERFRTIFEBRATIC O W T, Y
DR T D KEDLELFEFHAMERF TH V. R —F vV 77NV —TTOM
A IC D BER RO T, MR T OSHOIMY & &b IcHafd & Tdh 5,

KT =% v 77 N—7Cik 3 FREOKME % 21 CTRYDOIRF 7B 1T 2 hEER D
WZEBAFEIC D WTC, T E TORRE L BUROFAE 21T\, FEREHI 2 85T L <. Rtk &
RELDLTVETH D, ESHHD 1% EOBHEN L7,



