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@ 3-2. REMERD B 1t

8* [RhIFFEER : straight track] (SSp_LLJJI-’!-S TE?k%I:Ecor)

VK B BRI EREE B (19854F) TS(Track Selector)(19944F)

NTS(New Track Selector)(19964F)

UTS(Ultra Track Selector)(19984F)

RA [INTIS—¥KEER : dizzy track/FEAENE]

1998 30HzE{RALIRAR—FDFIFF
2004 100HzE({ZEAR—FOF| A -8 S EELEDR
2007 500HzE{&ILIEBAR—F DFIFE



http://flab.phys.nagoya-u.ac.jp/2005/intro/img/old_ts_m.jpg
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< A= NOPF.GIN

A new microscope and system
Area:35X%X 35 cm? = 40 X 40 cm?

Light : Halogen Lamp=2»High power LED (5W)
CCD Camera: 30 Hz = 100 Hz

Images are shown:

1. Surface detection
=> Grid measurement
for position calib.
2. Track scanning

Developed
system

Old
system

This system for re—scaning of E373.

For J-PARC experiment : 1001z = 500 H: with CMOS Camera
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? 3-3. SO N-#%EER FAFR-RE

A

What can be measured in Emulsion ?

Normal nucleus Single—A nucleus  Double—A nucleus
‘He > He

* Mass measurement of the nucleus ex. Ba(,He) ~ 3MeV

> 4 ABAA = BAA(AAAZ) - ZBA(A_]'AZ)
AA-interaction energy
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\ Systematic Study of Double Strangeness System
with an Emulsion-Counter Hybrid Method

KEK-E176 KEK-E373 J-PARC:EQ7
in ~80 =stops in ~600 =stops ~104 =stops
' l—’ 103 gy 1.~1028=-2 nucle

=> S=-2 nucl. chart
=> |nt. energy
mass number dep.

2. X" decay events
=> S= -2 mixing
and/or H-state

Double Hypernucleus
with sequential decay
surely exists.

BB ABm=4.9401 MeV [ .

if a doughter ¥C is in excited
ABa =>~0 MeV

10Be ABum=-4. 818 g

3. X-nucleus int.
<= = atomic X-ray
<= Twin Hypernuclei

4. new phenomena ?
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J‘PARC (Japan Proton Accelerator Research Complex)

The 3rd intemational Workshop
on Nuclear and Particle Physics
at J-PARC

_ Strangeness Nudear Physics Experiments
Nuclear/ Hadron Physics Ex perllrnenls
Neutrino Experiments
Kaon Rare Decay Experiments
Muon Rare Decay Experiments
Physlcs w Ith Low-Energy Anti-Protons

Aug 2-4,-2004 at Tokdi, Toaraki, Japan
4 Auga24- 26 2004 at KEK(Neutrmo séssionj
hz‘tp //J-pai ¢ Jp/NP04 L;’.:.;‘u; tlkaha,mk,,

"S=-2 = nuclei_, AAnuclei,
s=-3 Qnuclel, EA nuclel,

_ 50GeViIlEL Y RIILAEHA
c=+1 A" nuclel,


http://j-parc.jp/NP04/jpg/NP0405073-2mod_red2.jpg

K+

KEK-E176
E224

= Direct process
BNL-E813
E836

: F885

3 Cands.

KEK-E176 >
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How to produce S=-2 Systems

= Vvia = atom

Prowse (?), Danysz et al.

KEK-E176, E373
BNL-E906

(ipr
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Observation of a Lambpha

Success of Emulsion detector with micro-meter accuracy

NAGARA event

£ He double-hypernucleus
Unique interpretation!!

5+ PC— S He +*He +t 2 el SO B
2001 5 EIRNE=20=2R

HaHe — ° AHe+p+TC-
" H.Takahashi et al., HIGH ENERGY NEWS
. P.R. L. 87, 212502(2001)
Lambpha

. m($ He) = 5951.82+0.54MeV
B =7.25+0.197 1%MeV
- ABw =1.01+£0.207 ¥MeV
(assumed Bz = 0.13 MeV)

. . - m (&) = 2223.7 MeV/c*
- \' ; (90% C.L.)
. -

\ g
\J .
N
s X Volume 20 Number 5 January / February / March 2002
-

10 '

iHe
5 “ the most significant result of the past
. 5 years in hypernuclear physics.”

Final Report of the 2004 KEK PS
External Review Committee (August 30, 2004),p5.

0 5 10 um

http://www.phys.ed.gifu-u.ac.jp/Topics/NAGARA-e.htm
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NAGARA event




31/64

3 = T | [ : E ﬁ
HMEHEEREE - , =g
_ U I - - i I S egiB1
_ o nﬁm““m“muun__,mw:.w A o)
coull & I@TcEaaalTas Bl N e EI
=B = . 3 5 & | ]
: 1 goos| MR s1358::80 ") (Y L=y
R £ R SRR i e I
ENA-NRERD  [NhRTYE -G TN UMRIHE WOH 1 | HEOEH sk
) Bu : Ta N 12 REh—a T |<INS]RHEHIE 10/ 24— PERBAO S | ¥ECRE B
OEhm 7 Bt nel G |OUSEONSOSE HTom R R BHRKNEE|
o eHERLy | WEE v’ 1560 | SRR BEES CEEER Y
Aot e cwg S —
BHUBSREODIVIORECH  DREAPRNINENEIBVRGR) | g nsataot b R AR TSR IR SR
LY BOORMONINEN [MRKE  WRSMVIEON BOSMOBMNREDD  (“oor scmvcec| auvaomm iy |1 e nov sosesos |
i B N OREY  MORRNRCESUMESA - H | Zuomomouste’ [QHES - ORNRS | ERES ORI
i WOEEREEDRSVELMOULE  BOFENDHTNESVIN NINSSRERERD [ SREEMHEEQ | h—31440) Ao’
-] KB ECSKRES N0 BEMEEIN 100 BECEEN 1EHD | MEEHO S EmS
1 FRARERAGS CESVEHAORY Pl ot [HE
QRN UNIREHE VO ERCR- OB W | L ORENIRIVZIA
HEVRETRPSE) [HQ0 U0 4 ADPSe

SITINTQ IR LGS
%‘f

EH14E1 81 0BOR)IKEERIEET

=+ =
J0JC

G

e w
©
oq N ERSRD WhA< (B FEE WY
SN _ X~ EEEONER | UPHIRCEN N
& | <riEsnEEs02| v REKONERE ¢
_.@ =2 W C—mEEid | QAMEN H <k 2
Y SN ;i 0" IRERSES b
M 8 = RN BX|OSEHPRYUORY F
WEQLKEACEE | CESRRIIL” B8 -
+- & PEECKY BRI BEEVRY L el
e () PR | 28 G WOIR” i | T s |
K 1) BR0 KEEOV | TE-RHREES ol
u TEQ [HHH RN —E | ORLOEREY B LBl
f HESREE | DER | SHHY FROE0(¢ wie |
B EXSRDOMIE [ SDIRQENEL | e
i d HE RN | OSNIhEIHRERY R |l
i — wE
g _ % . 8 |
m 2 ok .8 [B g 22 |
2 m JlEilEs s 5|
i I [ =
3 ™ B
m il W @IY Iv.a_m .mm. _
S SRPROVEEEORMMVEROLENRR | S EEENE ./rgm el
o SR () NHSS=SuERL ﬂ = Ho |
o Kiramie < 4l
n t i
I e SURARCI Iy VMDY (BRSO [SIAUNTR M _
e |
o
Enl_”_. HASHh—JAKIER” | 25 | ASE° WE-
’ Ap— L Tl i
= Bmr-NQHIIHERE LR i BRI | | SEORRECERE
HR K | ameovie) oxs | nukingos Nea
: R @ VRO HRRAT) COBROLIHS )Y
VORIV WER | RSN

I
£}

B(KR)
[24 @]

Iz £ 1013

107 WD B8 | B

| VERUEEONEKNE
FERERT [HeNES
ENADERD” B

2002#%(F#14%) | A1 0B (x®8)

b
ESERT) (RENEHE| Sw<HBLE
/

| Ang &

TKEREICBERIE
NYEIARR - A=

Ah— | LR
HE-RRE By

TR PR SIOEINE

FEBEERSEEBAIZ A

M= ST )

VEMBEYM METh—

TR14%1810

| A

HA I 2 R R AR |
DI EREREEE | |

THEIHROEXE 1) (EAR-NRBk | CRESEL) JSHARR | BRI QB | 12°
L0 | CRELAENAGET

f L (iI=iith

EXERN—18
IR K G BEOK | Mo S 5 HEIOMIES

G| ———————
HeVWERUR DR e T
A FOBIREREID| AR
roal ==
BRGNS [H0S AL BuHE B
EEZUEA0O0CHR | BIHENRD” £KEI-
| BRI B0IZSHAP NESR200 | RSB EUEHE |

DREHOZION &%

e
-

T

BRI

HERIG” HORYS | BioR<HES” HIR|

HORHXBuRULY | 18
LINGh@th B SCIONE | 27 DRLE-SHIMNCK | TS
bW [N | & BERER” BRI
I IR EINCELE  BPERLSRE

B

Ro< EHEIL

MEBESERY” ED

R BRI | <7 S| HERRROEREWDL
BENEQUIN | RIN<aBR | & (|
HL” BRSNS e [OONOSEE
PBPETOIAS | R<)

ROEEIRT <BEP [ EONIKHRERN
WG SNSRIV | LS00 (NU%0I0NNe |
B BEORHZRY |

 REBRN-HI




32/64

Double-A hypernuclel from E373(KEK-PS)

2001

Demachi-yanagi event

(xtwo body case at point A
Me

2 +"C—sBe+t or MvBe +t
ABm : -1.14+019 Or +1.86+0.19
B - 12.2910.17(excited) MeV fkthree bOdV case at pOIntA

\_ 7 15.29+0.17(ground) M.'eV 1) 2+ N —EB + p+n
: ¥ . ABw +1477%4MeV




.

P

2002
3'd double-A hypernucleus

Nuclear species of the double-A can be (He,
J Heor i} Be.

Candidate events of double-hypernucleus
A from E373

Analysis in prog

Reaction Baa (I\’ﬁ:{’,"vf) ABaa (I\’?Z{?V)

(|| 27+ W0 —» S Het+p+'Be TAB £ 021 | 4121 £ 0.21
track @ (#1) (#2) (#3)

() | 27+ 2C = JHe+*Hetpin | 12662132 | +4.20£ 132
track T (1) (#2) (#3)

() || 27+ 80 — Bet*Hetptn | 26485450 | +7.26 £4.50
track @ (1) (#2) (#3)
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ess



Comparison with past results

A—A Interaction energy

ﬁBﬁ A [MEV]

Our knowledge for AA int. until now.

AA Interaction is weakly attractive.
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Twin single-A hypernucleus

Xi- potential in nucleus can be obtained

(a) Top view (b) Side view

A.lchikawa et al., Phys. Lett.B (2001)




[KEK-E176]
= stop : 77.6 events,
single—A hypernuclei : 7 events

€2 . Double —A hypernucleus (cand.) : 7
(*Twin single—A hypernucleus

K—i—

=p=
AA + 28 MeV

o'>

\ Status of KEK-E373 experiment

* (S 2) 'A

: 2)

Exp. Single—A Xi—stop
E176 7 77.6
E373 | 46 (83%data) 77

X~ capture at rest
- 570 (= 100) events
[preliminary] \
the differencd €Smas from

36 /64

the Automated Scanning Method.

==> Rescan new candidate tracks

with the new system,

within two years.



37164

A New—type event

A

#1 5.3um
#2 96.6um | Decay angle #2=>#3:0= 153.481+0.43°
#3 | 15539um | Escaping from emulsion




\ Discussion

=~ capture at rest : 570 (£100) events

s | he first observation of an event
2 Hp) > (X) > I +p.
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’ .
= several tens S=-2 nuclei (estimated from KEK-E176)

Theoretical approach

# Deday rate(AA = X-p) for SaaHe [unit T'4].
(NOT H-dibaryon)

02
References:

1) K. Itonaga, T.Ueda and T.Motoba; NP. A691(2001) 197

2) A.Parrreno, A.Ramos and C.Bennhold; PRC65(2002) 015205

3) K.Sasaki, T.Inoue and M.Oka; NP. A726 (2003) 349

[4) H.Nemura, S.Shinmura, Y.Akaishi and K.S.Myint PRL94(2005) 202502]

# Deday rate(H = X-p ) : sveral X 10 % (?)

?? H—-dibaryon resonance ??

(KEK-E522)

{d*o/dQdm)(ubssr 7.5MeV/c)
L
T

[
T

Phase Space for
K2C—""Be(g.s) AAK*

------ Combinatorial

1 s

U

02220 2240 2260 2280 2300 2320 2340 2360

Ad Invariant Mass ( Mchz_)

Invariant mass of AA produced by
(K-,K+) reaction in Scifi target.
A peak is seen at the threshold.
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20 Inst.
58 phys.
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collaboration
20 Inst.

-Emulsion (making-development)
Gifu-Nagoya *NIRS-Toho-Aligarh Muslim-
Chonnam-Dongshin-Gyeongsang-Sanxi-
(KEK)

Chamber & Counter
Kyoto:Tohoku-Fukui-Osaka-City- KEK-Pusan-
CIAE-Huston-New-Mexico-BNL

-Hyperball-J
Tohoku-Kyoto:CIAE-KEK

+ U.C.L
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© Beam time & Emulsion treatment

# (K-, K+) trigger
3 x 10°K-/spill (2sec.)
with K-/m=> 6 at K1.8 beam-line (~20% of 9uA)
150 hours for detector tuning
and for beam exposure *** 600 hours [KURAMA]
--=1200 hours [SKS]

# Emulsion plates’ making
KURAMA 4 months // SKS 8 months

# Emulsion plates’ development (depends on KAKENH/)
KURAMA 6 months // SKS one year
(one year) (two years) <<==at ICRR

==>[SKS] It is suitable that beam time be separated
In each year?
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Moltivation of the proposed experiment

% detection of 102 or more candidate events with S = -2,

Strange matter

—identification of them in at least 10 or more nuclear
species.

o Our goal is making a S=-2 nuclear chart,

by observing so many nuclei with S=-2 as possible.

49uble—hypernuclei
S Hhypernuclei

/ — v y

” V4 / __p-‘f‘:" .,__:,- . A
/ e g
/ o

VAN S A A—A Interaction,
~ neutron -

H—dibaryon,
. =—Nucleus Interaction,

Inside Neutron Stars (Quark—star?)
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N ABa1 & nuclear medium effect
oL A S=-2 nuclear system

Theoretical prediction

HIYAMA, KAMIMURA, MOTOBA, YAMADA, AND YAMAMOTO

(MeV) PHYSICAL REVIEW C 66, 024007 (2002)
ABAA 6 7 7
" LHe He Li 8Li 9L SBe 2Be
AN AN AN AN AN
may NOT depend on A zor
00 “FiRYA  aSMAIA GimALA  cdvAh arirRTA o o rarATh
“TNAGARA
@ “r Input)
o 75 aaHe+n arHe+p 8 aHast *Hes SHe SHe +a
e C N il Lo S . e
-80- ~7.48 ABocA
- s e
0.0k s s.a2
120l 3 198 5% Rl A R
ABA A K 000 e 455 288
LI -1
depends on A -14.00 1 E
i - om0 Song 00
~16.0F " 073 ¥ Tpg 000 &
- 3'2__ 000 X
17.05 E;

To know AA int. independent on the nuclear medium effect,
we have to measure A-dependence of ABaA.
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\ Setup around the Target (proposal)

\

> § |
: Emulsion SCIEL ] |
: Stack ol -.‘ :
[ DSSD DSSD [
I I.‘ I
I S
I I
| Diamond ' .

(2¢) Target B :
'—% T e
| |

- Hyperbal I-J R
(Ge detectors) |

|

Emulsion Stack l |
— _ —1
Thin PIaEE Thick Plates _lhln Plate :
|

|

|

|

|

1

T i;f\
# (K-, K+) trigger ==>104=-stop __.____L____1_L'__ _] nilY
3 X 10°K-/spill (2sec.) with K/t~ > 6 at K1.8 beam-line (~20% of 9uA)
beam exposure *** 600 hours [KURAMA] with 190L emulsion

+ 150 hours for detector tuning
# beam exposure ~mid 2009(?)




45/ 64

Bl FE1.
Scintillating-fiber blocks (KEK-E373)

Readout with Image Intensifier Tube and CCD
g Cross section of a fiber : 0.3 x 0.3 mm?

Cross section of a block : 10 x 10 x 10 cm?
There is almost NOT dead area.

i Diamond Target (2 x 2 x 3 cm?3)




ﬁﬁﬁz 46/ 64
Nuclear Emulsion (itself and treatment)

A

ET-7B (left) and ET-7C (right)

0.1760. 015um

ET-7C (left) and ET-7D (right)
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\ Development of Emulsion Technigues

Production method of emulsion

Production method of Emulsion gel will be changed.
For EO7, amount of emulsion gel => 2.6 tons
Fuji-film needs one year or more by conventional way.

Conventional way Using the production lines
by hand for commercial films

Stopping power and physical Emulsion cost
characteristic has been tested, will be saved
and the result showed no problem.

a 50%

R&D shall be continued //
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Surface pre-processing of PS-film

A

PS-film (t=200 and 40 um) : support of the plate
size of film : 70 X 70cm?2 [E373] => 90 x 90 [J-PARC]

To get well wet surface of PS-film,
Corona Discharge was applied.

E373 J-PARC

§ = !
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WwL__Pouring of the Gel

Poured area : 51 X 51cm? (3731 => 72 X 72 cm? [J-PARC]
Thickness of dried emulsion : 0.1mm and 0.5mm[E373] or 0.45mm [J-PARC]

Puring room of Nuclear Emulsion

Humidifier

R.H. 75*+5% Emulsioon gel, like pudding, _is melt_ed in the hot bath
(40=%x=2"C) and poured on thin PS film on the stone bed.



#%5. Drying Cabinet N

w of Poured Gel Vacuum Emulsion
= _
(side view) e cabmet(front view) Cassette
-' - | i Emulsion Plate
| 72x72cm?

door(1.8m)

= cut => 35x34.5 cm?

The room is controlled on RH. 75+5%, 30°33°C

schedule
15t day | 2 | 3 | 4 | 5 | |6 i 8 | 9| > Total
18 sheets 18 sheets i:inal Dry ) 2000 plates
(72x72cm?) 18 sheet (72x72cm?) (60% R.H.) ] E‘ijttllgi% . (4 months)
t sheets nd
1stface ey 2"dface 12;23;}3 (35x3£5 o) [190L case]
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Emulsion mover

T

# position accuracy
<10um

# steal belt

# max. speed
~5mml/sec
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7.
Double-sided Silicon Strip Detector (DSSD)

Aerogel Cerenkov counter SSDX” (xy) DS\S/D“

200m 380m

—_—
Beam
S5Dx2(x, \
f (=) Emulsion plate

Scintillation counter

|_0.5GeV/c proton 20deg |

n
]
-
T
o
=
13
<}
P
Ll

T
>‘§_' 25;— . "ny .
zni— " * ) o
15;—.( - - o
10§— . :! ) ln ) - . . . " =
53_ b ) ,’ =~ % )
- R % .
o0— L
Silicon; 32 x 64mm area, 300um thick SE e e
o o . 1 10 20 30 40
50mm strip pitch -> 16um resolution X(mm)
2DSSDs in 4 mm gap X : predicted position

® : found position in the emulsion
Preliminary result

Test experiment of Hybrid-Emulsion 1373 T594
2006.3 KEK-PS T594 Aposition (um) (200,110) => (60,30)

===> Next at RCNP (Dec.11~13) Aangle (mrad) ( 44, 25) => (34,23)
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\ Upgraded Hyperball-J

Peak efficiency: X 2
=~ atomic X-ray

Simulation (104 stopped =-)

70
60 Ag (817)_>(716)
% 50
X
N 40 Br (7,6)->(6,5) et
E 30
§ 20
3
0 1 1 1 1 1 1 1 1 I 1 1 1 I 1 Mm"wl\"m
100 200 300 400 500 600
E (keV)
50
S 45 AEsyst ~ +0.1 keV
W 40 ﬂ AE
< AEgtat = +0.14 keV stat

= +0.11 keV

380 400 420
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\ Development of exposed Emulsion plates

schedule of development

liday 2 3 4 | 5 6 7 8 9
72 plates \\Nal Dry
(72x72cm?) (60% R.H.)
Solution
make
P * ti
reparaton; 4700 L 1200 L 1200 L
200 L 200 L 200L
cold Dev. Hot Dev. Stop Fix Wash Glycerin
(5°C) (15°C) (15°C) (15°C) (20°C) Dry
(10%, 20°C )
72 plates/week 28 weeks

[190L case]
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R RIF IR D IEFE

FEEORIRE (0.1 x0. 1mm?)

Result from E373

Max. exposed track density 1x10%/cm? <=> 100/(0.1x0.1mm?)
Cosmic radiation Compton radiation

o | ——nR&E (99) 0 . ; . I |
B T T 1 r I ! T T .
-2— HEFRE ' ' : ; i H ; : :
o — HEOpbOE P e | ; : j
- -x- - HEORbDS E250 | o wBRE |t B
= = 5 ; P A
e - AREYE (98) 3 — — @ OpbNDch : i i
S SR Dob o —ge b Lacamieennt | 1o P 4
: : ; < s ; : o
6 X :
S)
ﬁ150 = —
; &
f
w#a 100 =
S
c
; g :
2 50 -
(=]
o
0 100 200 300 400 500 600 700 800 0 50 100 150 200 250 300

RREEN DB SGARBEN S DA
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| A I (I B X)

Our goal is making a S=-2 nuclear chart,

Strage matter by observing so many nucler with S=-2.
=SLar

=-c0) — Flavor Nuclear Physics

QQUble—hypernuclei
Hhypernuclei

-

neutron
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Charmed nuclel (Experiment)

A.A.Tyapkin Yad.Fiz 22('75)181
250GeV/c proton = emulsion

at FNAL p + Emulsion = “Charmed HY” + D° + X
|2 Ktn~

Interpretations
DiBe = A’smt T pp
(Ac> A°smtintm)
Bc =0~ 10 MeV
@fHe = A°st o pp
(A'cn> A°sp timttno)
@ T°n > T
Bc =0~ 10 MeV
©) 6/JKIC$C > JACY A & 7t ppp nn + kn (k>=1)

(Acp> A°sn T IO)
@ me°p=_> ntn
Bc =7
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Charmed pentaquark(?)

= Discovery of the S=+1 ®* pentaquark.

€ Chiral soliton model

= Contradictions in predictions of Spin & Parity

Chiral soliton model

QCD sum rules & lattice QCD

M.Oka PTP112 ('04)1

A new gqualitative information € Charmed pentaquark
Exp.1 H1 ep collider at HERA

luuddc> = D*p H1 collaboration, PL B588('04)17

Table 2

Results of the fit as described in the text for opposite-charge D* p

k+
|U uddc> 2 D p combinations. The fitted position and Gaussian RMS width of the
peak are given, together with the total number of signal events (N.).
The statistical uncertainties quoted take account of the carrelations
between the variable parameters in the fit

58 /64
T.Nakano et al., PRL91('03)012002
D.Diakonov et al., Z.Phys A359('97)305
D.Diakonov et al., Z.Phys A359('97)305
S.Takeuchi, K.Shimizu hep-ph/0410286
J.J.Dudek, F.E.Close PL B583('04)278
= 40 [ e e
= H1 ]
T 30Ff e Dp+D"p b
§. [ — Signal + bg. fit ]
@ ==+ Bg. only fit
3 2L ]
" i
U A 111++. .+| ‘t._
3 3.2 3.4 3.6
M(D*p) [ GeV |

Sample Mass Gaussian width Ny

(MeV) (MeV)
D*tp+ D p 3099+3  12+£3 506+112
D* p 310243 9+3 258471
D*+p7 3086+6 13+6 234486

Fig. 7. M(D" p) distribution from opposite-charge D*p combina-
tions in DIS. compared with the results of a fit in which both signal
and background components are included (solid line) and with the
results of a fit in which only the badiground component is included
{dashed line).

fail to observe the signal by several other experiments



59/64

% X‘I _ Targets

107,109Ag (J: 1/2)

NIT shows us WIMP directionality PABr (J=312)
12C 14N 160 328
easy to prepare 10kg detector

4 AgBr crystal v
-

Recoil Ag

~

\Y

recoil = sun + VWIMP )

= 100~ 1000km/sec
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Fine grain emulsion crystal

-

E373 emulsion (ET-7C,D) developed by Nagoya

to get better position resolution at J-PARC
SEM Micrographs of AgBr Grains

SEM : scanning electron microscope _ _
NIT(Nano Image Tracker ~ Size of AgBr Grains

size
Entries 97
Mean 39.42
RMS 8.53
|

Size 40nm
RMS 9nm

0 10 20 30 40 50 60 70 80 90 100
Diameter (nm)
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- KLDIEX T

\\\ “Z
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|

Cosmic
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4. FEH
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Extra slides



	NAGARA eventをもたらした 　　原子核乾板(nuclear emulsion)実験の今昔
	0. 原子核乾板中の記録
	1-1.  湯川中間子(π)、μの発見
	1-1.  π+ --> μ+ --> e+崩壊（現在の乾板）
	1-2.  反陽子の発見
	1-3.  どうやってエネルギーを決めるか
	2-1.  宇宙線を用いた気球・航空機利用実験
	2-1.  新粒子発見 by 丹生
	2-1.  J/y発見と原子核乾板実験
	2-2.  Hybrid実験の始まり
	X-nucleus potential well depth : UoX
	電磁気的相互作用 [電磁気的破砕現象]
	3-1.  原子核乾板取扱い手法の開発
	3-2.  飛跡探索の自動化
	岐阜大のシステム
	What can be measured in Emulsion ?
	Systematic Study of Double Strangeness System with an Emulsion-Counter Hybrid Method
	J-PARC (Japan Proton Accelerator Research Complex)
	How to produce S=-2 Systems
	Observation of a Lambpha    Success of Emulsion detector with micro-meter accuracy
	NAGARA event
	Double-L hypernuclei from E373(KEK-PS)
	Candidate events of double-hypernucleusfrom E373
	Comparison with past results
	Twin single-L hypernucleus
	Status of KEK-E373 experiment
	A New-type event
	Discussion
	
	Motivation of the proposed experiment
	DBLL & nuclear medium effect
	Setup around the Target (proposal)
	Scintillating-fiber blocks (KEK-E373)
	Nuclear Emulsion (itself and treatment)
	Development of Emulsion Techniques
	Surface pre-processing of PS-film
	Pouring of the Gel
	Upgraded Hyperball-J
	Development of exposed Emulsion plates
	長期保存乾板の性能
	将来計画(岐阜大)
	Charmed nuclei   (Experiment)
	Charmed pentaquark(?)
	NIT shows us WIMP directionality
	SEM Micrographs of AgBr Grains                 SEM : scanning electron microscope
	火山の噴火Ⅰ
	火山の噴火Ⅱ
	4.  まとめ
	

