The new GSI facility
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Elastic Scattering
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counts per week

L > 10%°cm™3s™



Inelastic Scattering
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Giant Resonance
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Fe(a)
(E* q) nuclei decay
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Strength

Collective Oscillations

Giant Monopol Nuclear compressibility EOS
Giant Dipol Nuclear shapes r-process

Neutrino induced Problems

A(V,V'n;p) X; A(V,e'n;p) Y
SU, ; branching ratios



Kinematics

g = 80MeV/c — 180MeV/c
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Tracking of all particles



Suppression of the Radiative Talil
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Spectrometer Integration (ii)

Spectrometer-
Dipole
B
1 B
/‘/
kparatmg
Magnet

Target
© Dispersive 1% stage
(QCLAM, TUD, 180° system)

¢/ Principle works

8 Beam deflection/ring operation



Possible Spectrometer Setup

QCLAM (i 2 QCLAM (ii)
Tracklng detectors 1St stage
NOT to scale !
QCLAM
point-to-point image
compact

large solid angle with good resolution

X Solid angle limitations
vertical: by the 1°' stage
horizontal: by the QCLAM spectrometer

=> lying spectrometer
-> tracking after 1% stage needed

X achievable resolution ?
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MC Simulations

® MC Simulations for a spectrometer
setup for the GSI e-RI collider based

on presently available technologies

(i) Boundary conditions
(i) Ring specific design customization

(i) Achievable energy resolution

H. Simon, TU-Darmstadt
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Kinematics (MC)

Monte Carlo Code: Cola++, Simul++

H. Merkel et al., Univ. of Mainz

Written in C++, Open Source
fixed target =» moving target

E.=500MeV, E,=740 MeV/u E,=125MeV, E;=100 MeV/u
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4 T acceptance =2 angular range to be covered
spectrometer settings, resolution to be expected ...



normalized event number

Tracking (MC)

)

|
Sn @ 740 MeV/u

E. = 500 MeV
ang. res. 1 mrad
Ap/p 107




normalized event number

Energy resolution (MC)

)

|
Sn @ 740 MeV/u

E. = 500 MeV

ang. res. 1 mrad
Ap/p 107

@ 300 MeV/u

@ 100 MeV/u




Tracking Detector

® A tracking detector would be favourable between

iIn beam magnet-system and spectrometer.

X |s the required resolution still achieved ?

AEminion. = 1 ...3 MeV/(g/cm?)

—> = 70 primary ionizations/cm

13.6MeV | x X
0y = — | 1+0.038log | —
Ee Xo Xo

(i) Ar:Ethane(50:50) Xo =166 m
(1 cm gas, 2 X 50U Kapton)
= 0y = 0.25 mrad @ E.=500 MeV

(i) He:Propane(60:40) Xy > 330 m
(1 cm gas, 2 X 50U Kapton, 20 Al)
= 0y = 0.52 mrad @ E.,=500 MeV

v/ Seems feasible, rates moderate

X

Energy straggeling ?



Yield 1/s

Yield Requirements

— | 1 | 1 | 1 | 1 | —
100 10 120 130 140

Mass number

Spectroscopy,
GR, (e, e’)

pe(r), (e,e)

<r >, (e, e)

p(r), (p, p)

Oint, ISotope shifts

mass, lifetime



