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The main actress |

ol | A(uds)

T 263.20 ps

1(3P) = 0('2%)
mass: 1115.68 MeV
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n(udd) 1(0P) = V2(2h)
mass: 939.57 MeV
T 885.70 s

A is Yjust” a fat n (+20%)

strangeness makes A distinguishable
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Single A-hypernucleus production

-
A hypernucleus is the outcome

of a genetic engineering manipulation
\applied to the nuclear physics domain

~

A

1) strangeness exchange (both in flight and at res

K +'Z>!Z+n

2) associated strangeness production:

n+'Z—>Z+K"

3) “electro-production”:

e +'Z e +K'+/(Z-1)

t):
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Physics output (S =

nuclear _ 4B weak

models 4 ' interaction

neutron rich '
A-hypernuclei _4

spectroscopy , , (weak) decay

quark

substructures 4

low-energy
o/ =Y interaction




[free A\ decay}

py ~ 100 MeV/c

N m

A — n+7’+41 MeV (36%)
A —p+m+38MeV (64%)
Tp =263 ps

hypernucleus

mesonic decay

N-hypernucleus decay

hypernucleus
non-mesonic decay

py ~ 400 MeV/c

pe ~ 270 MeV/c

suppressed by
Pauli blocking

A. Feliciello / STORI ‘11, Frascati (RM), Italy, October, 9-14, 2011.

Al = V> rule

(not theoretically understood)
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A+n—-sn+n+176 MeV

A+tp—>n+p+176 MeV

T\~ 277

dominant in all
but the lightest
hypernuclei
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N-hypernuclei lifetime

H. Park et al., Phys. Rev. C 61 (2000) 054004. |
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A jULICH

FORSCHUNGSZENTRUM

COSY-13 @ COSY [rmei

Al s B i

COoler SYnchrotron

— ~

e single ring

« 180 m long

* 600 < p, = 3700 MeV/c
«5x1010p

dectron res, Schotthy PU,
Cavity 1 BCT, WCM ) )
l”“ "J HO-diagnostics
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see A. Kasharava talk
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COSY-13 experiment scheme|

/COSY-13 experiment: heavy-hypernucleus lifetime measurement
based on the recoil shadow method

[ 4y 4 MwPC | . . . .
\ \ ! essential requirements for high-precision measurement:

£ H
£ !
8 | Shadowl — « high-intensity p beam (5 x 1010)
I -
legion | « very thin target (< 100 pg/cm?)
+ [ 1] mwec |
VT T
els | ! / /
A
L=R ]
2 |
"g', ?J : Feedthroughs Experimental
£l = £ o for gas system | chamber
205 £22 ~
e v T 0
- u- Q: cg \ Feedthroughs Y
£ g £ E‘ for electrical
| &8 = connections
« o
- | Detector 2
o L é’ —' —
/ — Metal tank
X
Wobble stick
Y Toray window — Valve ;riir:r::er grip
i X I Glass T t rod
. H window L‘;:dg:: H e Target manipulator
i Camera A
Target Support
i [ jo
COSY Beam o
Axis & mm Target Valve
Targel Elecirodes Target
magazine
i COSY
Wt - fube 3
HV Electrodes K. Pysz et al., Nucl. Instr. Meth. A 420 (1999) 356.
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p + U measurement(s)

" 60
Number of Wire

H. Ohm et al., Phys. Rev. C 55 (1997) 3062.
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A. Feliciello / STORI ‘11, Frascati (RM), Italy, October, 9-14, 2011.

)

[ —

p + Bi measurement |
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p + Au measurement
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Hypernucleus rand AI = "2 rule

300+
280__ Lifetime of free A hyperon R 1"
260 T TTTTTTTT T oo TTTo oo "~ “1+1
2404 W.M. Alberico et al., Phys. Rev. C 61 (2000) 044314. ‘
0] R, |
o 220 % /
5 200] T~
£ znt}_ S s
- _ : ) o T T T T T T T T T T T T
o 180 .
160 4 |
14[}_- COSY-13 _E"E free A lifetime |
J ) P
1204 | D. Jido et al., Nucl. Phys. A 694 (2001) 525. \ = limit for AI = %2 rule validity
R =
1I:ID T T T T T T T T T T
0 A0 100 150 200 250 [ ey T
A of hypernucleus 200 ]

e ——

indication for a
strong violation of the Al =% rule

W. Cassing et al., Eur. Phys. J. A 16 (2003) 549.
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interaction/target region

end cap

straw tubes

LMDC

beam pipe

Be window

TOFONE
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¥
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Tm T~ W,
—_— '0,’ z X
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/ . 3 \'w: Ity g ., § 1STM )
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.'N.FN - E T’ ! tofino
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soveve |1 g, (rms) 35 mm
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| sz | ] crossing angle 12.5 mrad

WiHLe Naresale e ‘i‘ o iT 1
o Floss Mutkars VA | | =0 :E ‘550 MeV et
[ i
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v

frequency

) (max) 218825 bz fZ _> (A_Z) (Z - 1) + p + n

g .‘;\(,({;J]%TIT\J;J:\&;‘I'()R bunch/ring up to 120 )
part./bunch 8.9 1010 ( B )Z _|_ n _|_ n

current/ring 5.2 A (max)
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The FINUDA key features |

@« very thin nuclear targets (0.1 = 0.3 g/cm?)

Q’ Lhigh resolution spectroscopy}

@& coincidence measurement with large acceptance
Q’ {decay mode study}

@ irradiation of different targets in the same run

Q’ [systematic error reduction}

19
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The FINUDA physics program|

@ high-resolution spectroscopy of A-hypernuclei

@& N-hypernucleus decay  -ccnex
by S. Bufalino

e neutron-rich A-hypernuclei wenexctai

by E. Botta
4

e (deeply) bound kaon-nucleon states

see A. Filippi talk
on Tuesday

7

thanks to the conveners

21

for the excellent organization of the session
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The crucial benchmark: resolution

T. Hasegawa et al., Phys. Rev. C 53 (1996) 1210 1
2
=
2 AE ~ 1.9 MeV FWHM
Y
5
1996 E &
E 06T M. Agnello et al., Phys. Lett. B 622 (2005) 35
? ti_*sE
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G.M. Urciuoli ef al., Nucl. Phys. A 805 (2008) 170
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Energy calibration and background |

Target 3 ("Li): u* (long 1111[0-2]) leng3_T3 i
Entries 222507 800
20000 Maan 235 - W, 45.7 %
[ RMS 208 - _ »
|3|:Iﬂﬂ.— {ME“.FE} H n, = 186232 TBU: Wy ol 37.0 %
.' B - w1 4.5 %
oo Mi2on-5 soof. V="
I IIF1=|:LB-‘1 B W:lv: 8.9 %
14000 — R
[ 500
12000 — -
F 400
10000 B
; ' p, = 235,6 Mev/c!! | -
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[ K -
4000 - .
C 100
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, B
ﬂ:_ ' L—— |'-1 1 1:\4— [ | n
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FINUDA results on “Li target

7 Li i Ba Ex Formation probability
I J (MeV) (MeV) per stopped K~ (1073)

1 2.81+04 - 0.37 £ 0.04L£0.05

2 4104 1.7 0.46 £ 0.05 = 0.06

3 2604 3.2 0.21+0.03 +0.03

1.04 +0.121+0.14
1600 K—=uv
. Excitation energy [MeV]
100 [ [ Hypernuclei SR S
. i i ! : ; ] [7Li (n* K*y) KEK E419 |

1200— —— Fit VB ae— | §

1000

L E ) ' 5 (MeV)
b A l KEK E336 data § p +
REEE <) | 3568 O".... 12) ass
0.14f : : R

& M| |M
z 2186 3" 7i2Y 2.521
800 d M1
< 5i212.050
=2
600 2 B E2
& ] +
1 . 327 go2
3 LI e M1
6lLi - IY Y v

| 7 .
AL o ; AL

170 175 180 185 190 195 200

Myyp— M, [MeV] £h | Hyperball

EP | B, = -5.22 £0.08 MeV

H. Tamura et al., Nucl. Phys. A 754 (2005) 58c.

O. Hashimoto, H. Tamura,
Prog. Part. Nucl. Phys. 57 (2006) 564. (

Q=1/2"

— spin-flip A =5/2+
1st measurement of & [B,=558:003mev | amplitude= 0 D< © -
formation probability - =T=/1,
' o 1/2*

M. Juric et al., Nucl. Phys. B 52 (1973) 1. \
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FINUDA results on °Be target|
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> -
gﬂmo_ Be Ba Ex Formation probability
T - 4’* Data { (MeV) (MeV) per stopped K= (10—3)
S1400 1 6.2+04 Z 0.16 +0.02 £0.02
T | Knp — X
s | - P P 2 37+04 2.5 0.21 4 0.02 +0.03
] i
1200 KnN—=An 0.37 £0.04 £ 0.05
i K—=uv
| Excitation energy [MeV]
10001 || Hypernuclei oag AL S50 S 10 15 20 35 %
- el co—— %Be (K'my) BNL ES30(98)
800 Fit e ,?\Be : KEK E336 data ; i
L 0.14] - 2°58<14°, (n*,K*) b
; T 0 T e s s il Y 1 son_z 323067
600 ) B S N N i ' CrAN
: I I I |
= [ E2
400 B gi. 0.06 [~=---=mm-o i -- E2
B 1§ SN —
200| v2/NDF: 1.61 P : o [ A — .0
— 1Y) S '
. o ! ®Be EEE
i D60 165 ' 180 185 95 200 205

Miyp - Ma [MeV] gh | Hyperball

£k \ B, = -5.99 +0.07 MeV

H. Tamura et al., Nucl. Phys. A 754 (2005) 58c..

O. Hashimoto, H. Tamura,
Prog. Part. Nucl. Phys. 57 (2006) 564.

1st measurement of
formation probability =

& | B, = -6.710.04 MeV

M. Juric et al., Nucl. Phys. B 52 (1973) 1.
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FINUDA results on 13C target|

E " 3¢ Ba Ex Formation probability
R MeV MeV r stopped K~ (10—3
o —§m;+°m B (MeV) (MeV) per stopp (1072)
100013 K —zp 1 11.0+ 0.4 - 0.10 £0.02 + 0.01
g YT 2 6.4+ 04 4.6 0.19 £0.02+£0.03
w = m'__l:lK"_’An 3 0.3+04 10.7 0.16 £ 0.02 & 0.02
L [|[ |Hypernuclei { 4 —3.7+04 14.7 0.47 £0.04+0.07 127 4 A
— 150 .
80O " it 0.45 + 0.08 + 0.09
[ Excitation energy [MeV] first 3 states only
100 115 ) ] 3 11 13 20 3 3 33
L : :. T T 1 j
600— r _ !:]Ii_ - KEK E336 data E336 : .;"ir BC hypernucleus studied with the "C(K~,# ) reaction
50__ ¥2INDF: 1.01 'f'_, 175F }\{-’ (TC+,K+) L i ! ’-d','l' ceeded in measuring < rays from the 112 and 3/2° states,
X £ 0 rsas - T which e predominanty 2 (1.0 )5p, ] contgua
cloan; = ., I tion, to the GS in }'C by using Nal detectors. The splitting
= I { 'H K T was found to be AE(1/27—327)=+ 152+ 54(stat)
E 1251 ﬁ if - +36(syst) keV which was almost 20-30 times smaller than
400 = : X _’é '{j{ that of single particle states in nuclei around this mass re-
P 11| R R A R gE A . gion. The excitation energies of the 1/2” and 372" states

were obtained as 109822003 1(stat) £0.056(syst) and

75;_ wn PR ,_* . L 10.830£0.031(stat) = 0.056(syst) MeV, respectively. The
I = 2 [ Ja=#,—12[(p);2) 4] state appeared higher in energy, as in
s0c - ‘[ v E ‘l‘clfl i normal nuclei, which is consistent with theoretical predic-
200 # P j HI tions. We also observed v rays from the 3/27 state to the GS
a5k 3] LA | -4 ' in itati te was obtained as

n* _ 5 'r_f 1*‘.#_: ¥ £ 4 F A X 4.880+0010(stat) £ 0.017(syst) MeV.

lay 165 1300 175 180 125 190 195 M0 205 200
Myyp - My [MeV] S BNLAGS-E929
50 40 30 20 10 0 :
_ H. Kohri ef al., Phys. Rev. C 65 (2002) 034607.
B, (MeV) €h | B, = -11.38 £0.05 MeV
a )

M. Agnello et al., Phys. Lett. B 698 (2011) 219.

O. Hashimoto, H. Tamura,
Prog. Part. Nucl. Phys. 57 (2006) 564.

1st measurement of

—
v—
=
(o]
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=
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e
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e
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=
<
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7]
]
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o]
=4
o
I3n
9]
~
o
2
=
)
LL
<

€h | B, = -11.71 £0.08 MeV

—_—

formation probability

TM. Juric et al., Nucl. Phys. B 52 (1973) 1.
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FINUDA results on D,0 target

> . rn

2. 400l 3 w0 150 Ba Ex Formation probability

0 L f — Data (MeV) (MeV) per stopped K— (10—3)

S L5

g [EFrymEesre 1 13.4+04 - 0.10£0.02+0.01 16,

$1200—" e — ko o3 x 2 7.1+04 6.3 0.26+0.04+0.04 "

N Koy 3 43404 9.1 0.13+0.03 +0.02
- Hypeructei 4 24404 11.0 0.15£0.03£0.02 5 -

1000 .00l Fit 5 —3.3+04 16.7 0.55+0.07+0.08 * '
i ! 6 —47+404 18.1 0.28 & 0.06 £ 0.04
i Excitation energy [MaV] 0.36 + 0.06 £ 0.05
800‘_ 200 '5. .1.' — ':'. L Iﬁ. - .:" — ?5_ i first 2 states only
K mn;-
600_ ; |l.‘|'|]:—' . _ . > R ..E : | r.H_":'i' €)% )
i 2 1a) ! © y P T T i (b X
= i} ! ! ) A il oy 562 [
400_— E‘ |uu:_ . _ ] | 318 —— 3 160(K-, 1Y)
| E #OE----- ' e B TR 5 T ............... -
i g ﬂ]f_ . A | ] "+'::. n — L3 1 . 0
200_ ) ..;u]E - .' &:Ir! 150 Iﬁ'{:} T il
L 7] USSR AT, WORH LS. T . S [ Ex tkevs A Ey ike¥) tips)
0 1il'ftil 175 LN} |55 1541 195 N 1] 20 é
50 Mypyp - MyIMeV]

M. Ukai et al., Phys. Rev. C 77 (2008) 054315.

B, (MeV)

EP | B, = -12.42 £0.05 MeV
M. Agnello et al., Phys. Lett. B 698 (2011) 219 B g

O. Hashimoto, H. Tamura,
Prog. Part. Nucl. Phys. 57 (2006) 564.

KEK data (K-,x°) £h ‘ B, =-12.9 +0.4 MeV | H. Tamura et al., Prog. Theor. Phys. Suppl. 117 (1994) 1.
Jlab Hall A data (e,e 'K*) £ ‘ B, = -13.76 £0.16 MeV | F. Cusanno et al., Phys. Rev. Lett. 103 (2009) 202501.
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Un unsatisfactory summary |

E T | —&— (€, x)- FINUDA, Present data a)
It is difficult to draw g 3 wnmamniman s
a simple dependence on A gzi_ @
for the formation probability % -
51 i
:/ : oo
———— FINUDA - Present data 0—
. ——&—— FINUDA - PLB 622 (2005) 35 g 7 b)
014 —&—— Prog. Theor. Phys. Supp. 117 (1824) 1 = 3
C —%—— Phys. Rev. C 68 (2003) 064004 > L
0.12- Ground state W
o particle (p) stable levels § [
-E only j& 2—
llﬂﬁi— ° 1:_ :
3 y I x
0.02— . ' 0
:I | | | | 1 1 " 1 + | ; : c}
0 T T e ® w1z 14 . s 'A “_:'1.51 Jl- m“:ﬂ‘t’::r:i’_':':!ﬂ:?
s [
: +
|
large spread - '}
05 .
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0024 "% "8 10 12 14 16 18

A

M. Agnello et al., Phys. Lett. B 698 (2011) 219.
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Hypernucleus decay: the FINUDA stategy |

inclusive production n~ spectra
K-np background subtracted

\.‘_\
“‘""‘--.

- \\\“«.__ n J/SI' ‘“Hx.._h‘__-
[} gﬁn . ‘—\\
=350 zi20p ~ S./_l./
R. ; : """“--1 -l;_' ( v
gaoo %-gg -
£ £E I
5250 R
8 & 80— =
o L

200 L

150 & n —a | o

> B .
0 % !

11 p»
A 'b

Aq

decay n~ and p spectra
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Non-mesonic weak decay p spectra

p spectra K-np background subtracted
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’Li, J* assignment
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3-body decays
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M. Agnello et al., Phys. Lett. B 681 (2009) 139.
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7Be: 3/275 & 1/2° (429 keV)

limited
energy resolution

'_._+_¢_ -

YA R
20 25/zm 35

background freeJ

Ll Ll '| Ll I'!l'l(
40 45 50 55 60

® Clear correspondence with the calculated strenght functions:
& T. Motoba et al, Progr. Theor. Phys. Suppl. 117 (1994) 477.
% A. Gal, Nucl. Phys. A 828 (2009) 72.

» Formation of different excited states of the daughter nucleus

« Initial hypernucleus spin
J©(7Li,g.s.) = 1/2% (1. Sasao, Phys. Lett. B 579 (2004) 258.
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T kinetic energy (MeV)
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T. Motoba, private communication

A. Gal, Nucl. Phys. A 828 (2009) 72.
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°Be, J” assignment

(a1
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counts / (2 MeV)
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]

M. Agnello et al., Phys. Lett. B 681 (2009) 139.

9B: 3/27,, & 1/2° (2.75 MeV)

limited

energy resolution

t - _*_-I-

40

« Initial hypernucleus spin
iz (9BeAg_s_) =N

A

| Ll
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background free J
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7 kinetic energy (MeV)

* Clear correspondence with the calculated strenght functions:

& T. Motoba et al., Progr. Theor. Phys. Suppl. 117 (1994) 477.
& A. Gal, Nucl. Phys. A 828 (2009) 72.

(0.Hashimoto et al., Nucl. Phys. A 639 (1998)

93c.)

4

A. Gal, Nucl. Phys. A 828 (2009) 72.
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11, J* assignment

200

counts /(2 MeV)
@
(=]
I T 1 | T

:

50—

M. Agnello et al., Phys. Lett. B 681 (2009) 139.
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¢ H. Bando et al, Pers. Meson Science (1992) p.571
UC: 3/27, & 7/27 (~6.5 MeV) & A. Gal, Nucl. Phys A 828 (2009) 72.

limited
energy resolution * Two contributions of the 11C ground state 5/2- and
its 7/2 excited state

e Initial hypernucleus spin

JT(*Bp g.s.) = 5/2%  experimental confirmation

—a-
‘ by different observable

_-_

background free J

T Kinetic energy (MeV)

‘  Clear correspondence with the calculated strenght functions:

S 74 [T V. H v (Y. Sato et al., Phys. Rev. C 71 (2005) 025203)
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15N, J” assignment

1st experimental

determination

M. Agnello et al., Phys. Lett. B 681 (2009) 139.

Counts /(2 MeV)
T

150: 1/27,

. &sd (~6 MeV)

limited
energy resolution

background freej

L 3y T | ) g L1
40 45 50 55 60
7 Kinetic energy (MeV)

» Clear correspondence with the calculated strenght functions:
& T. Motoba et al., Nucl. Phys. A 489 (1988) 683.
& A. Gal, Nucl. Phys. A 828 (2009) 72.

* 1°Nj g5 SPin not known J7 (15N, 44) = 3/2*
D.]J. Millener, A. Gal, C.B. Dover, Phys. Rev. C 31 (1985) 499.
Spin ordering not obtained from y-rays of 160,
M. Ukai et al., Phys. Rev. C 77 (2008) 054315.

 First experimental determination of
JT(**Np g.s.) = 3/2%  from decay rate value
(and spectrum shape)

4
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I /T, ratio dependence on A

Fn-/rA = Ftot/FA BRn-

= 5
. 0.5
- - @ present data
5 [ T.Motoba PTPS 117 (1994) 477
0.4~ * A previous data
- | % A.Gal NPA 828 (2009) 72
03~ *
0.2 &
— l .
0.1 [strong nuclear structure effects J :
0_...|...|...|,..|.,,[,,.
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[Primary Beams]

e 1012/s; 1.5-2 AGeV; 23828+
> e factor 100-1000 over present intensity
» N o e 2(4)x1013/s 30 GeV protons
VLW A e 1010/s 238U%2+ yp to 35 AGeV
e up to 90 GeV protons

o > | [Secondary Beams]

e broad range of radioactive beams
up to 1.5 - 2 AGeV;

— Existing Facility e p 0-30GeV

- Mew Facility

_ ¢ radioactive beams

e e - A (or p-A) collider

e 101! stored and cooled
0.8 -14.5GeV p

e polarized p (?)

e cooled beams
¢ rapidly cycling superconducting magnets
e parallel operation

45

up to factor 10000 in intensity over present
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AA hypernuclei @ PANDA [@ DL

Hadron Spectroscopy
Observables: masses, widths & quantum numbers J°° of resonances

Charm Hadrons: charmonia, D-mesons, charm baryons:. .
> Understand new XYZ states, D_(2317) and others

Exotic QCD States: glueballs, hybrids, multi-quarks

Spectroscopy with Antiprotons:
Production of states of all quantum numbers
Resonance scanning with high resolution

Hadron Structure
Generalized Parton Distributions e
> Formfactors and structure functions, L, B

Timelike Nucleon Formfactors ® <
Drell-Yan Process !

Nuclear Physics
Hypernuclei: Production of double A-hypernuclei
> y-spectroscopy of hypernuclei, YY interaction
Hadrons in Nuclear Medium




A. Feliciello / STORI ‘11, Frascati (RM), Italy, October, 9-14, 2011.

)
e

48

The hyper PANDA spectrometer

Micro Vertex Detector GEM Detectors

Shashlyk Calorimeter

: Central Tracker Mini Drift Chambers
\. Targetsystem

Muon Range System

TOF Wall

smart combination of
HPGe detectors and
magnetic spectrometer
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Double strangeness production

=" atomic capture reaction at rest
is one of the most effective way to look for double A-hypernuclei
* compound double A state: E+'7-5UNzZ-Deae 4 : '\@ -
|
Z+p—o>A+A+28 MeV 0 *
/N~ =
. 2 @ °
* quasi deuteron model: E‘+AZ—>Aj(Z—1)+n<:——2'ng§gy . A o O

E_ + ccd” S “AA” + n ‘Ikzir?ehrgy

p(K"K)z"
50 ‘ ;
¢ Berge et al.
= Dauber et al.
. oy ;’5\ 4 Burugun et al. | K— beams:
o N | [Krpo 4K
L @BNL  1.88 GeV/c
g o ) \ - @ KEK 1.66 GeV/c
k> 4 ‘\ — A A _ +
1 |- K20 (Z oD+ K @ J-PARC 1.80 GeV/c
I’ i\
0 /.//. .............. \ "
1 1.5 2 25
p,ab(GeVlc)
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AN hypernucleus production

and detection @ PANDA

p+”C==+Z Primary target

Secondary target

o :

Deceleration and capture of =-

. 2. E +p=AA+28MeV
TR S 3. 13,,B" = Statistical decay
B
7 N :
» }"‘ o 4. Excited hyperfragments
o
| 4 N“* Y
2% 5. Sequential pionic decay
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N

INFN ¢ SuperB is a flagship INFN project

st Mazionale
di Fisica Nucleare

¥ It was approved and funded in December 2010
by Italian Education and Research Minister

7'\
SuperB
e

0

e Conceptual Design Report:  arXiv:0709.0451v2 [hep-ex]
http://web.infn.it/superb/images/stories/upload file/superb-cdr.pdf

» Accelerator Progress Report: arXiv:1009.6178v2 [physics.acc-ph]



http://web.infn.it/superb/images/stories/upload_file/superb-cdr.pdf
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Event rate rough estimate (1)
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e+ et = T(49) o=1.1nb Z'=1x10% cm2st = 1.1 kHz

B~ + B-l‘ 76.7 MeV SJ TBi :‘3 273.7T MeV ~ 550 Hz

Bstop

0 —
+ Nbound — Ab + 0

— :I: .
stop -+ Mmund — Zb + 7 a

— +x —0
Bstop + Nbou-'n,d — Eb + +

~ -0

R e —

| B mm—r R K
\




1115.7 MeV
263.1 ps

From hyper- to super-nuclear physics

2286.5 MeV
200.0 fs

SEAN

\ N

A. Feliciello / STORI ‘11, Frascati (RM), Italy, October, 9-14, 2011.

5620.2 MeV
1391 .0 fs

o)

1
-

JETP Lett., 33 (1981) 52 lr
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storage rings are complementary playgrounds for
hypernuclear physics:

COSY-13:

elegant method
refined technique
puzzling results

& FINUDA:

really complete apparatus
unique K “beams”
- wide spectrum of systematic results

. panda - first attempt of “smart” combination of y and
magnetic spectrometer
- promising experiment

& SuperB: - a step forward... towards “terra incognita”:
from hypernuclear to supernuclear physics
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