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To learn many of the
" . W secrets of the nucleus -
. QY we have to put it at
extreme conditions and
{ study how it survives
such a stress!
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Experimental methods SIS gL
» Interaction cross section g o g e ) SREES ]
» elastic/inelastic scattering [ﬂu?ﬁﬁgmj FH SRR

» knockout/quasi-free knockout
» electromagnetic excitation

» charge-exchange reactions . .
> fission

> spallation [ BT R R — U K e K 1 ﬂ:ﬂiﬁ&tﬂ]
» fragmentation/cascade fragmentation
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. Option 1 Option 2
Detector Requirements (guaranteed) (Expected)
° ~ 2
Small TOF 30(x) X 30(y) mm Plastic Scint+PMT(SiPM) Diamond
* <50ps, ~5.0e+7 pps
*  ~250(x) X 5(y) mm? e .
Large TOF . <50ps, ~2.3e+7 pps Plastic Scint+PMT(SiPM)
. o~ X 2 Delay-li
Tracking 250(x) 5£y) mm PPAC or MWPC (Delay-line) GEM-TPC. MCP
* <0.5mm, ~2.3e+7 pps KDC Electronics
«  ~250(x) X 5(y) mm? MUSIC and DAQ
AE * <0.5%, ~2.3e+7 pps PreAmp+Amp+Flash ADC Gasous Xenon
. *  ~30(x) X 30(y) mm? . .
F2 Tracking . <Imm, ~5.0e+7 pps Fiber + SiPM
. ~ 2
F5 Tracking 250(x) X 5(y) mm Plastic Scint+PMT(SiPM)

<5 mm, ~2.3e+7 pps
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First stage 9655
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SuperFRS 182.2 +40 (X); 220 (Y) +2.5 750/1500 20
BigRIPS 78.2 +40 (X); £50 (Y) +3 1260/3420 9.5
ARIS 86.8 +40 (X); £40 (Y) +5 1720/3000 8
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Synthesis of neutron rich hypernuclei \
Nucleon excitations in nuclei
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Spectroscopy of meson-nucleus bound system j
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» RIB production mechanism
» New isotope
» Mass measurement using HFRS
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» Interaction cross section
» Knockout reaction

> In-beam gamma

» Charge change/exchange
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> [ delayed vy, p, n, ... emission
> Isomer / Proton decay

> Low energy experiment

» Mass/Laser spectroscopy
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| @ New magic numbers @ Shell evolution
@ Shape coexistence @ halos ...

® F4-F6Iig¥ : P~ l=

> Interaction/Fragmentation cross section
> Knockout (inclusive cross section + momentum distr.)
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» Charge exchange
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>Spectroscopy of nuclei at limits - E(2*), E(4*), ...
> Knockout (exclusive cross section + momentum distr.)
>Inelastic/Coulomb excitation> B(E2)

® CslIfE5l+DSSDEF : i=HEAIFAE, E, £

»Quasi-free scattering
»Missing mass > unbound states
»Reaction mechanism of knockout/quasi-free/...
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EtREXK (E,.,, ~ 500MeV/u)
>vHEE S 1 ~10% FWHM @1 MeV
>R : >50% @1 MeV
>ERhIFEeENIEERE : Up to 300 MeV
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