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Origin of Radiation
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Proton (p)
Neutron (n)

a particle [l

Nucleus

pY

°
Excited nucleus decays

into the ground state %Iectror}
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What is Atom?
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Electron
(negative charge

— @
°
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Walter Melon
Model for Atom

Nucleus
(positive charge)

Unstable by classical theory [l Stable by classical theory

Rutherford Thomson

Discovered the nucleus Discovered electron



Rutherford and Thomson
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Proposed walter melon
model for atoms Thomson  Rutherford



Radiation and Rutherford
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parent n ucleus FIGURE 3. Growth and decay curve. FIGURE 4. Rutherford’s coat-of-arms.

Rutherford received Nobel Prize in Chemistry by the discovery
of this decay curve (and not by the discovery of the nucleus) .



Rutherford and New Zealand
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Mother of Rutherford was the first woman teacher
in elementary school in New Zealand.



Device to Create Radiation Artificially (1932)
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Accelerate particle and
bombard the nucleus

Production of new nuclide

Radiation from a new nuclide
[ Artificially created radiation [l
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3. D. Cockeroft (1897 1967) ;
E. Walton (1903-1995)

1932 [ First Accelerator
1951 [l Nobel Prize e

. Cockcroft
1 -Walton

accelerator
(from London
Science Musiam)
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Discovery of Cyclotron (1930)
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E. O. Lawrence (1901-1958) right
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Usage of Cyclotron in 1030’s
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Ernest O. Lawrence (1901-1958)
1928 [l From Yale to Berkeley
1930 1 Construction of Cyclotron
1939 [l Nobel Prize

John H. Lawrence (1903-1991)
1936 [ From Yale to Berkeley
Pioneer for Radiation Therapy
(Neutron therapy, usage of isotopes [l
1983 [ E. Fermi Prize
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Why Accelerator?
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Wave and Particle (Two Predictions and Experiment)
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St — S|it
N ™ i bl How do
Iniz/\clngleng_ I Incoming | , :Y:ou think ?
T Particle = =
| LS
Wavelenfth slit separation

Diffraction is observed ! Measurement for Electrons

100 electrons 3,000 electrons 70,000 electrons

Particle is Wave

. . Fundamental rule in Quantum Theory
Wave is particle
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(Particle) Energy and (Wave) Length
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Planck Constant

) = h
Louis de Broglie ! ! _
(1892-1987) Wave [l Particle Referee: A. Einstein

1924: PhD Thesis
(1927 Davidson-Germer Electron Scattering Exp [
1929: Nobel Prize

—) | Higher the Energy = Higher the_Momeni_:um |
—> Shorter the Wavelength - Microscopic object
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W on ‘.‘? Walter To study micro object Acce|erat0r
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eV: Electron Volt (energy with 1 Volt)
k =1,000, M = 1,000,000
101 enlt F > 100 GeV G =1,000,000,000
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Linear Accelerator (Linac)
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according to the
[ position of protons
O
\ Time 2 @
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Inside of Linac for J-PARC
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Entire Linac for J-PARC
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Synchrotron
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Longer length for higher energy acceleration

Apply rf field to

coherently accelerate

Can we use one electrode many times?

particles [

Magnetic

Magnet field H  Movement
of lon (current) |
1
H A A* fA /
— :BE a0 Force F

Lenz law

Moving ion is bent by the magnetic field.
Higher the energy, less bent Higher the energy, stronger the field.

Lower the energy, weaker the field.

Q\ To circulate the same ring,

One turn acceleration is to apply synchronized

100 kV > 100, 000 turns \ magnetic field.
E =10 GeV
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50 GeV Synchrotron for J-PARC
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Accelerators in Japan (Particles & Nuclei)
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B-Factory

Electron-Positron
Collider

0 CP Violation

oNew Particles

J-PARC

50 GeV
Kaon
— Beam
. RI Beam Neutrinos
RCNP Rlng Proton Factory Beam
Cyclotron | Beam _ :
y 0 Nuclei far from the DKaO”'_C Nuclei, Hyper
0 Precise Measurements Stability Line nuclei, Rare Decays
on Nuclear Structure 0 Nuclear Synthesis 0 Neutrino Mass + Mixing
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Accelerators in Japan (Applications)
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[ Nano sciences -. T _ ' SPring—8

oMaterials
structure X-Rays

oBiology

oLaser Compton
Gamma Rays

olndustrial
usage

oetc., etc.

J-PARC
3 GeV
Neutrons
Muons
KEK PF X-Rays HIMAC  Heavy lons
oLargest until the completion nCancer therapy oMagnetism [ Hydrogen in matter
of SPring-8. Still working. oBiology, etc. oBiology 0industrial usage, etc.
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J-PARC Facllity
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Nuclear
Transmutation

(Phase 2)

J-PARC Facility
I D N D N N N Ao
== SRR Hadron Beam FIity
Materials and Life Science P — -

Experimental Facility pae il

___ ¢
L e

| Neutrinoto §
Kamiokande §

= o A

V Synchrot |
3 6(625 EI);ml:Mr\(/)v)ron B 50 GeV Synchrotron §
’ o (0.75 MW)

U

J-PARC = Japan Proton Accelerator Research Complex

Joint Project between KEK and JAEA




Start of the Joint Project
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B oooo|nternational Review

B oo Domestic Review for 10 months]

B oom]?2o Approval of the Project

= m::InFormatlon of the PI’OjeCt Team

JAEA KEK Ground Breaking Ceremony
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Major Event During the Past One Year
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2008 2

© 00 N O 0T b W

10
11
12

2009

A W DN PP

Beam power of 5 kW/pulse (130 kW equiv.), 50 kW extracted at 3 GeV

Injection, RF capture and extraction with 3 GeV beams at MR (5/22)

Production of Neutrons (5/30)

Open House (8/10)
Beam power of 12 kW/pulse (300 kW equiv.), 210 kW extracted at 3 GeV

Production of Muons (9/26)

Acceleration of Beams to 30 GeV at the 50 GeV MR (12/23)
Neutrons + Muons: Beam Usage for General Users (12/23)

Extraction of the 30 GeV beams to the Hadron Experimental Hall (1/27)

Production of Kaons (Feb.)

Production of Neutrinos (4/23)

26



Goals at J-PARC
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Target Nucleus

Proton (p)
Neutron (n)

O b

Proton (p)
3 GeV, 50 GeV

Need to have high-power
proton beams

- MW-class proton accelerator
(current frontier is about 0.1 MW)

O Muon (u)

A

Pion () '\
. o GE=ED

0 Neutring\ (v)

: d Kaon (K)

= Anti Proton (p)

Neutron (n)

Materials & Life Sciences at 3 GeV

Nuclear & Particle Physics at 50 GeV —

R&D toward Transmutation at 0.6 GeV
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Number of Beam Particles
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Beam Flux at the Full Power Proton Beams

# of particles
per one proton

# of particles
per second

Typical number of
particles at one

beamline¥)
Neutron 80 1017 108
Muon 10+ 104 107
Kaon 104 1010 10°
Neutrino 6 101 3x107

*) Number listed here is at Super Kamiokande.
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J-PARC Open House

1 N N 1 N [ Qwysmy
Last year, about 2,600 people came!
We had the open house this year

On August 1 with Tokai JAEA
Campus

We had 4,600 people this year
Among them the tour of J-PARC
were 3,700

(+ staff members of 600 o
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Inauguration Ceremony (1)
I (N DU D DN N N N SO0

Important Guests from the Government

A+ ‘

/ \\ X |
Shionoya (MEXT), Kanazawa (SCJ),
Imai (Economical Society), Arima
Hashimoto (Governor) 30




Inauguration Ceremony (2)
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Neutrino Facllity

32



Neutrino Oscillation (T2K) Experiment
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@95km )

E I I EEEEEEEEEEEERN <IIIIIIIIIIII7I:II

il
Kamiokande I

00 Electron Neutrino Mu Neutrino 000
00 0 0 0

O ad

350 Non-Japanese Members % First measurements of mixing angles
060 Japaneses O between 1st and 3rd neutrinos

Signal of
neutrino

‘ production
(April 23. 2009




Detection of Neutrino

I D D N N N e Mmoo
Walter

U-particle
(with charge)

—
(]

M neutrino

Nucleus

Super
Kamiokande

vacuum

Cerenkov light

Photon count
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Neutrino beamline

Focusing Production of 1t

Electromagnetic horn

Neutrino monitor build. Graphite target

Primary proton beam line

completed
UA1 magnetdonated -y

from CERN installed in
Apr-Jun, 2008 on

schedule

Confirmation of -
. Beam dump completed 7
v production

Target station completed

O”'S'te detector Decay volume completed


http://jnusrv00.kek.jp/jnu/photo/TS/090113_Yamada/IMG_5129.JPG

Neutrino Detection with On-Site Detector

| .

First INGRID neutrino event candidate

Nov. 22, 2009
Side view 20:25:48
5 1 . :

wf-
vbeam wf
———
of-
af-

o SNEE : : : ‘

0 20 40 80 80 100

vooam £ On November 22
E it was succeeded to
FESSEE a0z’ detect a neutrino

- Iron (6.5cm thick)
Bl Plastic scintillator (5cm wide, 1cm thick)

® Hitin plastic scintillator 36



How Many Neutrinos Can You Detect?
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50,000 ton walter, over 10,000 phototubes
From top of on-site detector

Neutri no beam

DFrom Tokai to Kami oka:

about 1 ms)
Super Kami okande

On-site detector

3x107/s (30 million/s) [ (photo:: under

A few x 108/day construction)
Neutri nos are penetrating About 1015 /s
Through the detector neutrionos are
procduced from

Det ected are only J-PARC
10-20/da
d 37




Neutron Facility
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Materials & Life Experimental Facility
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"'I_-q;

Neutron Beam Lines ' =,
(23 total)

\

w~_ Muon Experimental Area

-"'x

Ay 6
Target Station ; ' /_;_ »

: A
: Scattered

™ Neutrons

V¥

Experimental =
Devices %

Proton Beam
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Diffraction Pattern for Neutrons
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Crystal
Surface

Neut r on

po

3 i w‘
11 N, 8, " Path difference
e N o O =2d sin 6
o Ay ©
BJT
Jai6 B Cryst al
Q al o ' & Surface

Neutron Scattering
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Neutron is

particle

and wave

| f the path difference is
n-times the wavel ength,

then, wave is ehnanced

Neutron will be
reflected to a
specific angle

L
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Research on Magnetism !
I | & J§ 1 [ [ [sljf
I

Neutron Diffraction

120 |

Antiferromagnetic

!
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Nature of Neutron & Neutron Scattering
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-

0

Penetration Probe

- Penetrate through the
matter

\_

Wave Nature

- Determination of the structure

— Sensitive to hydrogen atom

Diffraction Pattern

. s 5 o \\ -
_ P N
5 AL
v 4 ! TIA
ASEEE A &SNS
B (41) DRSS ahS
AchtE T 2d sint) = nA
Incoming Wave

J

- | )
Probing Magnetic Structure
Ne.utron _ Magnetic
-Microscopic Scattering
Magnet

Sensitive to the Movement of Atoms

@ Neutron
Proton (€
Movement can be

(( @
detected

\_ J
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Neutron Beams as a Probe of Hydrogen [l
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1 Rays Neutrons
(00000000 1 /s00 J00000000 1 /s 00
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Example of Neutron Scattering
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Li battery

Atomic number
o

1 6 8 22 26 28 82

BERL i SR . X-rays

=
2 H o B Fa MNPSOS
uij Hydrogen Carbon Oxygen Titanium Iron  Nickel Lead
e o - 0 0 0
= (inc)
£ ' we o sl A X-Ray Neutron
E Te 47 o 56. 60 o
=
g | 2@ %o 5. 61 @ Measurement Measurement
= 49 . 62.

50 @

X-rays interact with electrons.
- X-rays see high-Z atoms.
Neutrons interact with nuclei.

— Neutrons see low-Z atoms.  Hen Egg-White
Lysozyme




Broad Application of Neutrons

Wide areas in time and space
Atomic size O Human size
Fento second O year

LR e :

AN

Magneto resistari¢

a : XA
CAFJGA/@J@@@A{@(@QV’
3 e 7

High Tc Superconductor

Quantum Spin

Building Earth

b‘j:_.a, -
Nano Crystal DNA

Crystal Structure

P
<

Micro

Spacial Scale
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Transmutation

48



Accelerator-Driven Transmutation
I D D D N O N A

Atomc Power Station

[ Trarget
Protpm Accel erator
/o/.,.\ — D
° & ° \. \0
\0 (<]
lived K../',\o ® neutron
Hgh-Level - |° hort-liv <&, 8 o s~
iy N
# . X
] =/
S~~~

Wthout transmutation oo Long- | i ved Short-1ived

EE% Wth transmutati on o
WHI—EE ‘Illlllllllll* Phase 2

Takes 10,000 yrs to Radi ation Level takes 500 years to r Project

reach negligible level nabout ©/200 o negligible level 49




Facility Image of TEF 1st Phase
. J N B J § F Eepeny

TEF-P can include subcritical and critical experiments for both ADS and FBR.

Beam dump is necessary to introduce a proton beam into TEF-P. The beam dump can be
utilized for various experiments concerning radiation engineering.

By combining these facilities, wide range of experimental study for nuclear science
and engineering can be conducted.

s .= _~Beam Dump

133kW Beam line
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Current status of facility site

“Earthwork” for future beam line connection

T LINAC Building

L
ol

J-PARC International Advisory Committee = Page 51
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World Center

1 1 1 ® 1§ i I jmsy

Materials and Life: One of three world centers, in particular, in Asia.
Hadron physics [l A unique kaon factory in the world.
® Neutrino physics: As a world leader among the three world centers.

Users Office

= O is working
@ Center in neutrino y Hadron (Kaons) very hard on

@ Center in neutrons @ Hadron (antiprotons) this issue !

ISIS [0000000ooooododod SN'S foonononondoondoOod
CERN 0000000000000 FNAL f0ofoooododod S onononooooa 52




Summary
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B Unique Accelerator Project O Multi-purpose facility
- World class proton facility — Variety of secondary beams Multipurpose

- Broad fields in Science (materials and Life, Nuclear and Particle, Nuclear
Industrial, etc.) - Interdisciplinary facility

- Big facility with small users (over 1000 user groups)

® Open the Facllity to International Scientific Communities
and Domestic Industries

- Internationalization is still not sufficient. Need to improve this aspect.
- Open to industries in the area of neutron sciences.

m Future Issues: Production of Top-Level Scientific Results
Production of world leading results.
- Operation of the facility as the “User Facility”.
- International facility. Open to any countries in the world.
— Easier access by the industries.

Operational funds for KEK and JAEA

JAEA adopted a new scheme controlled by the Government (but protected)
Still some work is needed for KEK”s portion of the operational fund.
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When the Book Was Discovered (2007)
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1 pedig bal felsd Karja 3
gallert felhizom addig, 8 mig 3 joyy
it villdig ¢ >

b haromat mininkdbt borlckerem ' TASKIL O s o g

gy + bal karommal pedig, 1 L g Bistitial l:“’_',"‘d"-"““ o hﬂmmmt
:::‘;nk::n Kifeld tartva, bal felé Ichizo y crdsetben tarton, thu:ﬁ'

felé hizam.
Védekezés. Két kezemmel .
részét ¢ lehizom & mellempe, & 3 B bukidag

Viédekezes. Mint a hadaka jime-nél, ellenfelemet jobb kezénél
fogva, o két kezemmel lefelé huizom,

6. Sode guruma.

Eldészilct. Ha clienfelem térdel, akkor hita migott dliva,
galléridnak baloldali eliist részét bal kezemmel, a jobb villin
keresatil megragadom £ o hilvelykifiamat befelé irdnyitva, 4
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Persons who Helped Me (2007)

--------IDI]

Prof. ZIMANYI Jozsef and
Mrs. ZIMANY| Magdolna

Prof. CSORGO Tamas (left),
Mr. OZSVAR Andras (middle)
and myself (right)

~ == Mr. MOLDOVAN Istvan
- 56



Gift Given to me in 2007
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Ozsvar Andras elnik,
" mesteredzd, 5. dan

2 2005. augusztus 05.

Certificate of Honorary Master (left)
given to me and the black belt. (top).
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Book in 1907
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DJUDO

JAPAN DZSIU-DZSICU TOKE-
LETESITETT MODSZERE.

iRTA
SASAKI KICHISABURO

EQRDITOTTA

DR SPEIDL ZOLTAN |

72 KEPPEL. BUDAPEST, 1907.

SZEMERE MIKLOS

UR O MELTOSAGANAK

HALAJA JELEUL

A SZERZO.
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Photo in Budapest in 1906

L ——————— RN

This photo was taken on
July 14* of 1906, the
birthday of his second

daughter named Tokuko.
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Evidence to teach Judo to German Prince
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German translation discovered at Kodo-Kan Library with a hand-written

cover page (left) and a sheet of paper inserted in the book (right). These

show the evidenced that this book is dedicated to German Prince 60



Photos Discovered in Hungarian Sports Museum
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th
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buro play

SASAKI Kichisa

. NEIDENBACH Emil (1884-1957).

Mr
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Mr. Szemere and his recent family
. J N B J § F Eepeny

Ms. MAGYAR Fruzsina
A family member of
Mr. SZEMERE Miklos.

Mr. SZEMERE Mikl6s (1856-1919)

62



Newspaper and Magazine in 1906
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Budapesti Hirlap
(Budapest News)

Monday, 23 April 1906, p. 11

SPORT.

* Dslu-dsitsu. Sasaksi Kshisaburo, & tokioi
egyetem neveléstan professzora, a napokban elkezdi
a Budapesti Egyetemi Atletikai Klub lidgyméinyosi
klub-hdziban a dsiu-dsitsu tanitisit. A mester &
gyakorlati oktatés megkezdése elstt megjeldlte & ta-
nitis alatt kiovetends irinyt ¢s kijelenti a téves hi-
resztelésekkel szemben, hogy a japén birkézis tanu-
ldsa kells feliigyelet mellett syvdltalin nem vesze-
delmes. A dsiu-dsitsunak a hatisa nemecsak oly irany-
ban nyilvinul, mint példaul az stletikdé, vagy & tor-
néé, hanem a szellemi erét és munkaképességet is
nagy mértékben fokozza. Nem a nyers erdt fejleszti,
hanem az ligyességet, bitorsigot és ezivéssigot. No-
veli az Gnbizalradt a gyengének az erésebbel szemben.
Jepénorszighan a gyermekek 14 éves korukban kez-
dik el a dsiu-dsitsu tanulisit és tanulmanyaikkal
pérhuzamban a legfelsébb kiképzésikig folytatjak.
Mielétt a tanulé ifjusig sezellemi munkihoz fogna,

naponként reggel 4-151 7 ériig orvosi feliigyelet mel- -

lett edzi magét a dsiu-dsitsn gyakorlisdval, mely ald]
{8lmentést még annyian sem kapnak, mint nilunk a
torndzds aldl. A most Budapesten megkezdsds tan-
folyam elsé Eurépiban s ennek koszsnhets az a nagy
érdeklédés, a mely irinta mutatkozik. Eddig 460
résztvevé jelentkezett s s Budapesti Egyetemi Atle-
tikai Klub elntkségének nagy gondot ad a 60 embet-
nek a kivdlarztésa, a kik e tanfolyamban részt vehet-
nek. A tanitds naponként négy brit veaz igénybe,
délutdn 4 éritdl este 8-ig tart. Egy-egy tiz emberbs]
4116 csoport 80 percig birkszik. Jelentkezni még caii-
tortokig lehet délelstt 10 és fél 11 éra kdzitt a B. E.

A. X. tudoményegyetemi hivatalos helyiségében. -
Tegnap érkeztek meg Tokidbél Sasaki mesternsk .

tengeri fiib6l és rizsszarbél szdtt szényegei, melyek
arra alkalmasak, hogy fedeflen libbal mozoghassanak

rajta. Megemlitjiik itt, hogy a dsin-dsitsu birkézds-

nal cipé vagy harisnya hasznilata pem szokssos.

wrzErgs: ima: EGESZ EVRE 12 KORONA,
FELEVRE 6 K., I\LG\EDLVRE 3K,
EGYES szAM ARA 20 FILLER.

anlnlquonosok Fodor Karoly ¢és Leopold Gyula.

1V. évofolyam. Budapest, 1006. mdjus 20. 20. szdm.

VIVASSAL kS MINDEN EGYEB

SPORTTAL FOGLALKOZO HETILAP

MEGJELENIK MINDEN VASARNAP.
A MAGYAR ATHLETIKAI SZOVETSEG, A MAGYAR LABDARUGOK
SZOVETSEGE, A MAGYAR ATHLETIKAI CLUB, A FOVAROSI VIV CLUB,
A BUDAPESTI POSTA- ES TAVIRDATISZTVISELOK SPORTEGYESULETE,
A 1 TORNA CLUB, A MUEGYETEMI ATHLETIKAI ES FOOT-
BALL CLUB ES A .BALATON* USZOK EGYESULETE HIVATALOS LAPJA.
FODOR KAROLY, uiroversu vivoussee.

ALAPITOTTA |

KEPEK A DSIU-DSITSU TANFOLYAMROL,

Tartalom_

OLYMPIA. Athéni levelek. Az athéni umouyek fangf
sigai. Olympiai tdmadisok., = VIVAS.
Versenyek. Hirek. > TORNA. o FooTBALL. et
bajnoksdgok. Mrkieések. Hirek. Tjusdgi 3
VEGYES. - LOSPORT. o mvu-u..os ~

Serkeszléségc ﬁ el i
1V., Koronaherceg-utca 3. sz % VII, €rzsébet=kérut 4]1 sz.
TELEFON 996. 7 Tmml?-”_-
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Sasaki Kichisaburo Cup in 2007 (1)

Judo team from Japan (in front of Sasaki Dojo)

Competition among boys
and girls in the afternoon



Sasaki Kichisaburo Cup in 2007 (2)

- J J _J § } -} j=jsgy

Important Sports persons. From left to right, TOTH Léaszl6 (President of
Hungarian Judo Association), VIZER Marius (President of International
Judo Federation), SCHMITT Pal (Chair of Hungarian Olympic
Committee; he received gold medals twice for fencing), myself and
OZSVAR Andras 65



Sasaki Kichisaburo Cup in 2007 (3)

1 &} | [ Q=pspny

»

Mr. SPEIDL Zoltan (2" from the
left) who is a nephew of
Mr. SPEIDL Zoltan (1880- 1917)

Sasaki
Kichisaburo Cup

~ Mr. NEMETH Séandor who took a

| responsibility for music in Sasaki

| Cup. He composed Judo anthem

| for the Sasaki cup. He is a
professional wrestler. 66




Sasaki Kichisaburo Cup in 2007 (4)

1 &} | [ Q=pspny

#F Athletic Club for Budapest
& Univ., where Kichisaburo-san

T taught Judo.

R

A lot of suveniors
on the occasion of

Sasaki Cup.



Sasaki Kichisaburo in Berlin in 1908
_-------IIDI]

3

SASAKI Kichisaburo (right) with his guest,
and the owners mother and daughter.

68
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House in Tokyo for Sasaki Family
’. ’ -- --- B3O

-

House that he built when hearing the visit
of German Prince. In the middle is
SASAKI Kichisaburo. 69



Sasaki Family
-------IIIZII]

Sasaki Family (the infant in the middle is my mother).



Sasaki Kichisaburo from My Album

EEEEEEEEEE————rt L e

-

SASAKI Kichisaburo from
my album. This photo was
used in my trip report in
2005, so that | saw this
picture in many places in
Hungary. The year when
the photo was taken is
unknown

71
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Neutrino Oscillation (T2K) Experiment
. J N B J § F Eepeny

@95km )
<IIIIIIIIIIIIIII <IIIIIIIIIIIT;!7;II
Super Electron Neutrino Mu Neutrino
Kamiokande 000 oo
ao o o o ao o oo
_ o Forexample
100 times sensitivity as 100 neutrinos <———— 150 neutrinos

compared with K2K

Disappearance of neutrinos <+— Finite Mass

dodododn
Odooooooon
. - .
. @ Electron neutrinos Mu neutrinos
Kamioka,
,\Kﬁ,ﬁbs 913D “— Mixing between the 1st and 3rd generation

etc.
KamLAND, SNO  CP violation experiment later by increasing intensity

@ = »@ RS Competition with DiyaBay, FNAL’etC'7
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Neutrino Mixing Angle CL 90%
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Neutrino beamline

Focusing Production of 1t

Electromagnetic horn

Neutrino monitor build. Graphite target

Primary proton beam line

completed
UA1 magnetdonated -y

from CERN installed in
Apr-Jun, 2008 on

schedule

Confirmation of -
. Beam dump completed 7
v production

Target station completed

O”'S'te detector Decay volume completed


http://jnusrv00.kek.jp/jnu/photo/TS/090113_Yamada/IMG_5129.JPG

TZ2K near detectors

® Significant progress since last PAC meeting

®On-axis INGRID modules

being installed and operated

® Off-axis detector basket

installed

®Preparing to excite magnet
in mid-August
®installing power, cooling,

control systems

/8



Layout for Neutrino Experiment
I D N N O BN o
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| | negotiationy |
- 14( Om 2 km 4 295 km
Included in
the budget Neutrino spectra at diff. dist
® Muon monitors @ ~140m 1::3._._. A A
— spill-by-spill monitoring of | 1.5km
p-beam direction/intensity =
® First Front detector @280m -
— 0 degree definition =
— High stat. neutrino inter. studies s
B Second Front Detector @ ~2km l:
— Ultimate systematics o |
— Now fixing the site o |  0.28km
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World Center

1 1 1 ® 1§ i I jmsy

Materials and Life: One of three world centers, in particular, in Asia.
Hadron physics [ A unique kaon factory in the world.
® Neutrino physics: As a world leader among the three world centers.

Users Office

| | IS working
@ Centerinneutrino @ Hadron (Kaons) very hard on

@ Centerinneutrons @ Hadron (antiprotons) this issue !

ISIS [000000oooooododod SN'S foonononondooodoood
CERN 0000000000000 FNAL 0i0onooooooo GS| buododododn 81




Ibaraki Quantum Beam Research Center




Users Office

1 &} | [ Q=pspny

Daily
! Users Office Consultati
Ay : _

At the Window

MLF Research

on/ scientists

0 Can be used in English [

Others

i

0 Total010,16510
00 Non-Japanese: 4,195

Half a year for
2008.12 12009.6

A handful people are handling all jobs for users! 83



Discovery of Electron (1897)
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J. J. FAYY (1856 £~ 1940 £F)
19t#eR A5 20 HICIE U HICL T TERELEIFY
DUEY, BEFODEFEEZBHSPICLEEDICESL
L, 1906 FIC/ —~NNWPHEZEES T, F
5LV, EBROEARHERLTULE,

70, 72~=3) BELL SADERS

J. J. Thomson (1856-1940)
1897: Discovery of Electron

First Accelerator

BEEE
L.\/oltage
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ABOEFEEZEHEHIAT—E (RER) OREE[FICSEL »
FLEZTRXETIRVKEEL, KEDBFVDEILERDOHBICELST
BEILT S, COZERE, EADENEZAESEICHMZENTSHF
AEhTuwa, EAORFEIFICBEFHSIOHY, ZOIRLX-—T

KB EFPDBIChD o1z, BEEMICIERT %52 TRISEH
NTW 1960 FRE TORFIMERDER LV Z B,
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Broun Tube and Electron Accelerator
I D D D N O e A

Bulh Panal
i, — £

Bulb Funnel

pr i Lrﬂarh“uhhhhiﬁh

Deflection Yoke

CEER \ e 8
b ! . - Shadow Mask
$y?¥h& S o ek AT ALY

Phosphor Scresn
8 ¥

[ooan

Mask Frame
FAD 2 — 54

Electron Gun
BTt

Electron Accelerator

From Toshiba Home Page
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