\

Spin alignment in deep-inelastic reactions —
how high is it In experiments with thick target?

Natalia Cieplicka

iﬁ Institute of Nuclear Physics PAN, Krakow, Poland



Physics motivation
"

Spins of isomers produced in a fusion-evaporation reactions show
high degree of alignment in the plane perpendicular to the beam
direction, this is used in the measurements of magnetic moments.

Some nuclei (e.g. neutron-rich) cannot be reached in fusion reactions.
A way of getting to them are deep-inelastic collisions.

Do the products of deep-inelastic reactions show sufficient spin
alignment for the measurements of magnetic moments? — angular
distributions as a way to check it.



Deep-inelastic collisions

+ 76Ge (450MeV) beam on 2%8Pb (50mg/cm?)
target => deep-inelastic collisions

* Pulsed beam = prompt and delayed
gamma-gamma coincidences

GAMMASPHERE, Argonne
National Laboratory, USA



Spin transfer in deep-inelastic
reactions

Entrance angular Angular momentum transfer from
momentum |; orbital into intrinsic rotation
Exit angular momentum I;
and intrinsic spins J,, J, of
the fragments
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Previous works in 70°, 80’
\

,1he anisotropy of E2 transitions rises with increasing spin

transfer”
G. J. Wozniak et. al., Phys. Rev. Lett. 45, 1081 (1980)

, 1 he anisotropies of stretched E2 transitions (...) imply rather

strong alignment”
G. Mouchaty et. al., Z. Phys. A 316, 285 (1984)

»1he angular momentum gained by the reactants should be
oriented perpendicular to the reaction plane. In reality,

however, they have sizable dispersion in their orientation”
K. Krishan et. al., J. Phys. G 14, 1423 (1988)



Angular distributions — Yamazaki formalism

The angular-distribution function for a transition J; = J;, where J represents the spin of

the nuclear state is usually expressed as:

W(®) =1 + a,A,"* P,(cos®) + a,A,"* P,(c0osB)

® — the angle between the beam direction and the direction
of y ray emission

P.(cos®) — Legendre polynomials

a,, — attenuation coefficient
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Angular distributions for nuclel
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Angular distributions for nuclei around 2%8Pb
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Angular distributions for nuclei around 2%8Pb
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Angular distributions for nuclei around 2%8Pb
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Angular distributions for nuclei around 2%8Pb
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206Bj: 1 proton 3 neutron holes
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Angular distributions for nuclei around °Ge
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Cross coincidences
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Cross coincidences
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\

* Products of deep-inelactic collisions show high degree of spin alignment

* The statistic in coincidence measurements is not high — highly efficient
gamma arrays needed (Gammasphere, AGATA)

* The magnet must be small enough
to put it in the center of the system

of the detectors
10 cm

1T magnet
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Thank you for your attention



