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Collider is free from gas jet target
and inverse kinematics

« With the use of inverse kinematics, energy
resolution of the measurements is governed
by the angular resolution of the detector.

* |In the case of inelastic scattering, angular
tagging or resolution of 0.4 mr Is necessary to
achieve 200 keV energy resolution in the
iInverse kinematics.

* |In the inverse kinematics, magnetic particle
spectrometer is difficult to design and high
resolution studies are almost impossible.
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Gas Jet Target @QESR@GSI
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Schematic view at S4(S2)
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To see decaying states precisely

e Since the target is moving in a moderate
velocity, low energy decay particles are
easy to detect.

Decay from a particle Bose Einstein

condensate states

o 2C(a,a)12C*(7.6 MeV)~>3a
e 160(0,a)°0*> 40
° ZONe,24Mg
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Zero degree measurements

* By using the bending magnet of a collider
and adding another special dipole magnet,
we can measure scattering of zero

degrees.

 We can measure scattering of extremely
forward angles with GR.
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High resolution spectra using the

existing GR spectrometer

« \WWe need to design a short collision length
collider.

o If the collision length is long, we need to
tag the impinging angle for the magnetic
spectrometer.

* By lowering the energy of light ions, we

can obtain a better absolute energy
resolution.
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Collider for stable nuclear beam

« Before the realization of full luminosity for
unstable beam, we can use It for stable
nuclear beams with full luminosity.

* Low energy nuclear reactions

» Correlations among decaying particles
from highly excited states



Luminosity of a collider

L=N,N, f/(nA)
N, BEESN-TFLEZDEZ: 10°
N,: ERRSNT=EAADEZ: 101
f: Frequency : 106
n: ERHFO/NFE: 1- 200
A: E—L@OEM®ETE: 0.05cm x 0.01cm
L=100%1011x10%/(nx0.0005)=2x102% —102%*
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300MeV/A,’°Ni beam @GSI,April 2010
ONi 1.5k/spill = 0.375k/sec

B{AIK FFZRI (Lmm thick): p=0.0763g/cm3
N,/(NA)=4.6x102L

cf. Gas jet: N,f/(nA)=10x10=10°
L =375x4.6x10%1=1.7x102°

LAQ = 1.7x10%°x0.4=7x10%* cm?/sec
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