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Proposal to the n_TOF Collaboration at CERN  on  IFIN-HH joining
Activities at the neutron time of flight facility at CERN – Second Phase 

(n_TOF-Ph2)
http://pceet075.cern.ch/Documents/LoI_2005/n_TOF-Ph2_LoI.pdf

Vlad Avrigeanu,  Mihai Mirea
“Horia Hulubei” National Institute for  Physics & Nuclear Engineering, 

Bucharest, Romania
http://tandem.nipne.ro/~Dante/, http://fp6.cordis.lu/fp6/partners

Activation reactions: (n,p), (n,α), and (n,xc): 
V. Avrigeanu, M. Avrigeanu, R.A. Forrest (UKAEA-Culham)

α-particle optical model / nuclear matter density (T): 
M. Avrigeanu, V. Avrigeanu, W. von Oertzen (HMI-Berlin)

Measurement of fission cross-sections and neutron interferometry: 
M. Petrascu, A. Isbasescu, H. Petrascu, I. Tanihata (TRIUMF), W.Y. Lynch (MSU)

New information on the basic mechanism of nuclear fission: 
M. Mirea, L. Tassan-Got (IN2P3-Orsay)

INTEREST IN FURTHER MEASUREMENTS 

http://pceet075.cern.ch/Documents/LoI_2005/n_TOF-Ph2_LoI.pdf
http://tandem.nipne.ro/~Dante/
http://fp6.cordis.lu/fp6/partners
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Obiectivele principale ale activitatilor din cadrul 
colaborarii n_TOF faza 2 de la CERN sunt 
urmatoarele:

a) sectiuni neutronice de interes astrofizic;

b) masuratori de date nucleare pentru tehnologii 
nucleare avansate si transmutarea deseurilor 
radioactive;

c) masuratori de sectiuni eficace neutronice pentru 
fizica fundamentala.
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Ce este n_TOF
Fascicul pulsat de 

7 1010 protoni cu 
energii de 20 GeV pe o 
durata de 7 ns. Prin 
bombardarea unei tinte 
masive de Pb se obtin 
neutroni de la 1 eV la  1 
GeV.

Vedere generala a 
ansamblului 
n_TOF
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Propunerea de participare la colaborarea n_TOF are 
la baza 2 proiecte CEEX:

Masuratori de date nucleare si evaluari pentru 
cerinte de securitate nucleara (DANTE)

Abordari fundamentale ale fisunii nucleare pentru 
aplicatii (ABONA)
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Actitatile pe care le propunem si care corespund si obiectivelor 
proiectelor CEEX sunt:

Reactii de activare: (n,p), (n,α), si (n,xc): 
V. Avrigeanu, M. Avrigeanu, R.A. Forrest (UKAEA-Culham)

Model optic α-particula / densitatea materiei nucleare (T): 
M. Avrigeanu, V. Avrigeanu, W. von Oertzen (HMI-Berlin)

Masuratori de sectiuni eficace de fisiune si interferometrie de 
neutroni:

A. Isbasescu, H. Petrascu, I. Tanihata (TRIUMF), W.Y. Lynch (MSU)
Noi informatii despre mecanismul de baza a fisiunii nucleare: 

M. Mirea, L. Tassan-Got (IN2P3-Orsay)
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• EXPERIENTA COLECTIVULUI

• Enumerarea unor publicatii recente in 
domeniu
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OMPs describing α-emission:    not suitable for   (α,α0) @ Eα~25 MeV

! ?
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I

BRUSLIB [www-astro.ulb.ac.be]

I

III

OMPs from (α,α0) (at Eα<40 MeV): DO NOT DESCRIBE α-emission    (2/3)
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Almost  identical at r >R7 (surface tail region): DF (2003)
ROP (2003)
McFadden-Satchler (1966)

VR(R7)=-7 MeV [Fernandez-Blair, Phys.Rev. C 1,523(1970)]

Surface tail:  VR<10 MeV [Igo, Phys.Rev.Lett. 1,72(1958)]
Larger aR-values: AHA (1994)  [Eα<80 MeV]
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Additional usefulness for consistent description  of α-emission

DF:  ρ(r,T)= ρ0 / [1+exp[(r-c)/a]]γ

γ=1,     for T=0
γ<1,     for T>0
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High precision:uncertainties <3-4%
(data basis average: ~15%)

New opportunities
also for model 
understanding

New features of
exp. data

X 5σ
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Recent IFIN-HH results vs. n_TOF-Ph2 objectives
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Sectiune eficace (nepublicata) pentru fisiunea indusa 
de neutroni a 234U obtinuta in cadrul programului 
n_TOF intre 200 KeV si 20 MeV. Se obtine un numar 
mare de rezonante care nu sunt de natura statistica si 
care nu pot fi explicate.  
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UDERSTANDING THE FISSION MECHANISM / INVESTIGATION OF THE INTERMEDIATESTRUCTURE IN THE RESONANCE REGION            (1/2)
EXPLANATION OF Th ANOMALY / DYNAMICAL SINGLE-PARTICLE EFFECTS / ANGULAR DISTRIBUTION OF FISSION FRAGMENTS

ISOTOPIC DISTRIBUTION OF FISSION PRODUCTS / IMPROVEMENT OF EVALUATIONS
FISSION:

Th anomaly (fine structure)
PERFECT AGREEMENT

Fission single-particle level scheme
DYNAMICAL SINGLE-PARTICLE 
EFFECTS
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UDERSTANDING THE FISSION MECHANISM / INVESTIGATION OF THE INTERMEDIATESTRUCTURE IN THE RESONANCE REGION            (2/2)
EXPLANATION OF Th ANOMALY / DYNAMICAL SINGLE-PARTICLE EFFECTS / ANGULAR DISTRIBUTION OF FISSION FRAGMENTS

ISOTOPIC DISTRIBUTION OF FISSION PRODUCTS / IMPROVEMENT OF EVALUATIONS
FISSION:

234U neutron induced cross section
INTERMEDIATE RESONANCE STRUCTURE

Minimal action trajectory in a multidimensional 
configuration space 
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Fig.1. Schematic representation 
of collision   11Li + Si target 

Fig.2. Schematic representation
of collision   11Li + C target 

One can see from Fig.1 and Fig. 2 that there is a marked
difference In the screening between the Si and the C targets. In
Table I it is shown that the two neutron pre-emission probability
P{2} calculated by sharp-cutoff is 0.492 for C target and 0.144 for
Si tar-get, that is by about 3.5 times larger for C target than for
Si target.
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Fig. 1. This fig. is taken from ref. [1]. In the insert is shown the
Cnn correlation function for 11Li calculated by using a 3-body
model [1]. The minimum in the insert is due to the coherence
bet-ween the 2 halo neutrons. In Table 3 it is shown that the
new theory can be tested (Case 2) for a statistics of nn
p r e d i c t e d i n p r e v i o u s a t t a c h e d p a p e r .
[1] M.T.Yamashita et al., Phys. Rev. C72, 011601(R) (2005)
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Correlation Functions
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In IFIN-HH exista experienta privind fizica 
neutronilor. Speram ca vizibilitatea activitatii noastre 
in domeniu va creste pe plan international datorita 
participarii in cadrul colaborarii n_TOF CERN. Fizica 
abordata prezinta interes de actualitate in contextul 
dezvoltarii noilor generatii de reactori hibrizi.
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