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Cavallaro, Manuela, et al.

"A constrained analysis of the 40Ca (180, 18F) 40K direct charge exchange reaction mechanism at 275 MeV."
Frontiers in Astronomy and Space Sciences 8 (2021): 659815.
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Possible effects for enhancing Xsection in ground and low-lying excited states:
1. The dynamics of polarization effects in nuclear structure
2. Two-step transfer mechanisms
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Outline

Constraining optical potentials and spectroscopic information:

. Elastic scattering
. Inelastic scattering

. One nucleon transfer reaction

Two-step transfer reaction
Result

Conclusions and Outlook

1
2
3
4. Single charge exchange reaction
5
6
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1. Elastic scattering
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1. Elastic scattering
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2. Inelastic scattering

Coupling potential:

dVv
W(R) = —05\Ry

The deformation parameter:
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3. One nucleon transfer reaction
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Thompson, lan J. "Coupled reaction channels calculations in nuclear physics."

Computer Physics Reports 7.4 (1988): 167-212.

Oam(Ees 1) = Z Afjjj 01(&e) @ dus5(T)] 70y

| 23 May 2025 Ischia (ltaly)



3. One-nucleon transfer reaction
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3. One-nucleon transfer reaction
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4. Single charge exchange reaction:
formalism
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4. Single charge exchange reaction:
formalism
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4. Single charge exchange reaction:
formfactor
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4. Single charge exchange reaction:
Cross sections
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5. Two-step transfer: Coupling scheme

np — two-step transfer mechanism: pn — two-step transfer mechanism:
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5. Two-step transfer formalism
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5. Two-step transfer: formalism
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5. Two-step transfer: Coupling scheme
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5. Two-step transfer: np mechanism
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5. Two-step transfer: pn mechanism
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6. Result
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6. Result
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Conclusions and Outlook

* the DME mechanism exhibits the most significant dominance

* the pn mechanism was found to generally contribute more
significantly to the reaction, especially at higher excited states, but the
np mechanism also plays an essential role in lower excited states

* the shell model 1s effective in describing SCE reactions involving
medium-mass nuclel, providing an alternative to the QRPA approach

* other nuclear models based on the mean-field approach may be
required to describe SCE reactions involving heavy nuclei

* To explore other systems of interest studied within the NUMEN
project
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o -

LA




	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5: Outline
	Slide 6: 1. Elastic scattering
	Slide 7: 1. Elastic scattering
	Slide 8: 2. Inelastic scattering
	Slide 9: 3. One nucleon transfer reaction
	Slide 10: 3. One-nucleon transfer reaction
	Slide 11: 3. One-nucleon transfer reaction
	Slide 12: 4. Single charge exchange reaction: formalism
	Slide 13: 4. Single charge exchange reaction: formalism
	Slide 14: 4. Single charge exchange reaction: formfactor
	Slide 15: 4. Single charge exchange reaction: cross sections
	Slide 16: 5. Two-step transfer: Coupling scheme
	Slide 17: 5. Two-step transfer formalism
	Slide 18: 5. Two-step transfer: formalism
	Slide 19: 5. Two-step transfer: Coupling scheme
	Slide 20: 5. Two-step transfer: np mechanism
	Slide 21: 5. Two-step transfer: pn mechanism
	Slide 22: 6. Result
	Slide 23: 6. Result
	Slide 24: Conclusions and Outlook
	Slide 25: Thank you for your attention!

