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Multinucleon Transfer (MNT) in the Actinide Region
MNT reactions are a competitive tool to  
populate exotic neutron-rich nuclei
For each transferred neutron, cross section drops  
by a constant factor, µb to mb cross sections 
Evaporation may strongly influence the  
isotopic distribution of the final fragments 
Main restriction is presently missing identification 
techniques for heavy transfer products

Schädel et al.  
PRC 88, 054615 (2013)
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Mean Field Calculations
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AGATA / PRISMA @ LNL
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θU

θXe
γ (AGATA)

Beam like particle (PRISMA)

Target like particle (Calculation)

AGATA Doppler Correction
Optimization with four parameters:
• Ejectile velocity
• PRISMA (x,y) position on the entrance detector
• AGATA distance
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PRISMA Analysis Procedure
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PRISMA Response Function

f(E, θ,φ) =
# INPUT Events: at MCP(E, θ,φ)

#OUTPUT Events: at Focal Plane(E, θ,φ)

transported to PPAC, 
signal in IC, 
no IC veto

MCP input

D. Montanari et al. Eur. Phys. J. A 47, 11004-9, 2011

• ray-tracing code of PrismaLibrary 
• adjust dipole and quadrupole fields  

to align experimental event 
distribution with simulation
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Discriminating Fission & Transfer
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Discriminating Fission & Transfer
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Selecting Transfer Events
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Future: GRAZING-F model including fission competition: R. Yanez, W. Loveland. Phys. Rev. C 91, 044608
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Comparison to GRAZING Semiclassical microscopic approach
• calculates evolution of reaction by using  

intrinsic degrees of freedom of two colliding nuclei: 
• surface modes 

low-lying modes 
high-lying modes 

• microscopic formfactor for transfer 
• transfer described via a multistep mechanism
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Actinide Yields via X-rays and ΔToF
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• For actinide binary partners, proton-stripping 
reactions are favored over proton pickup

• GRAZING underestimates proton-deficient actinides

• Population of actinide nuclei with high Z is disfavored



Devaraja et al. 
PLB 748 199-203  (2015)

Comas et al. 
EPJ A 49 112 (2013)

SHIPMNT at non-grazing angles

48Ca + 248Cm @ 270 MeV

Zagrebaev and Greiner, PRL 101, 122701 (2008) 
Zagrebaev and Greiner, PRC 83, 044618 (2011) 
Zagrebaev and Greiner, PRC 87, 034608 (2013)

Predictions for the  
production of new isotopes:
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Light and heavy transfer products in  
136Xe + 238U multinucleon transfer reactions

• For actinide binary partners, 
are favored 

• GRAZING underestimates proton-deficient actinides
• Population of actinide nuclei with 
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Suppression of fission crucial 
for actinide spectroscopy!

neutron evaporation!
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Spectroscopy of 240U with 
CLARA+PRISMA 70Zn + 238U @ 460 MeV
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GSB and up-bend are best described by CDFT  
frameworks in NL1 and NL3* parametrization 
Afanasjev et al. Phys. Rev. C 88, 014320 (2013)
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