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1.16*VDF,1.25, 0.2*p
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1. TALYS in (1. TALYS in (xx) reaction cross) reaction cross--section analysis                            section analysis                            (9/11)

1.16*VDF

1.16*VDF

a=4MeV
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1. TALYS in (1. TALYS in (xx) reaction cross) reaction cross--section analysis                            section analysis                            (11/11)
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i. unitary use of common Input Parameters for different mechanisms
ii. use of consistent sets of Input Parameters - determined by analyses 

of various independent experimental data
iii. unitary account of whole body of related experimental data  for 

isotope chains and neighboring elements
[ activation & particle-emission spectra ]
[ enlarged incident-energy range ]

YES

NO re-normalization or free parameters, widely-used within ND libraries, e.g.:

2. 2. ConsistentConsistent model calc. [ model calc. [ MethodMethod, tools, IP]  , tools, IP]  vs --based predictionsbased predictions (1/11)

[ E.D. Arthur – P.G. Young, LANL, ’80 ]

[ IAEA/NDS RCs (12), Bucharest, 1982-2011 ]

EFFDOC-1288:
(NRG-Petten)

EFFDOC-1289:
(KIT-Karlsruhe)

[ e.g., Nucl. Sci. Eng. 76, 137 (1980) ]
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OPTICAL MODEL : prime tool for all cross section calculations
 Phenomenological OMP (global parameter sets): still extensively used
 Microscopic OPs: reduced uncertainties (e.g., OM ambiguities)

Pure elastic scattering OP analysis
SCAT2 [O. Bersillon]

- phenomenological OP
+ semi-microscopic (DF) OP

(local version)

 Coupled Reaction Channel (CRC)
FRESCO-2003 [I.J. Thompson]

 Composite system equilibration
- Geometry Dependent Hybrid (GDH) preequilibrium-emission model
- Hauser-Feshbach (HF) statistical model

 STAPRE-H95 [V. Avrigeanu, M. Avrigeanu]
(updated)

Phys. Rev.  C62 (2000) 017001
Nucl. Phys. A693 (2001) 616
Eur. Phys. J.  A12 (2001) 399  
Int. J. of Mod. Phys. E, 11 (2002) 249
Nucl. Phys. A723 (2003) 104
Nucl. Phys. A 759 (2005) 327
Nucl. Phys. A 764 (2006) 246

Phys. Rev.  C62 (2000) 017001
Nucl. Phys. A693 (2001) 616
Eur. Phys. J.  A12 (2001) 399  
Int. J. of Mod. Phys. E, 11 (2002) 249
Nucl. Phys. A723 (2003) 104
Nucl. Phys. A 759 (2005) 327
Nucl. Phys. A 764 (2006) 246

2. 2. ConsistentConsistent model calc. [ Method, model calc. [ Method, toolstools, IP]  , IP]  vs --based predictionsbased predictions (2/11)
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LOCAL APPROACH:
STAPRE-H95 (updated-2014)   [OM/PE/SM:  SCAT2, GDH, HF]

– neutron- spherical OMP [Koning-Delaroche, Nucl.Phys. A713, 231 (2003)]
– p-, - spherical OMP: [Johnson+ (1968), V. Avrigeanu+, PRC  49, 2125 (1994),

V. Avrigeanu+, PRC 90, 044612 (2014)]
– -ray strength functions: E1[EGLO/OCL:PRC 93,045810(2016), ibid. 94,025804(2016)]

M1(SLO, 1990 [RIPL-1])
– PE: Geometry Dependent Hybrid model [M. Blann+, PRC 28, 1493 (1984)]

+ -particle emission [Z.Phys. A 329,177(1988)]
+ J-conservation [Z.Phys. A 329,177(1988)]
+ gFGM(e),  AK(p,h),  fK(p,h,E,F1(l,Ei) [Phys. Rev. C 58, 295 (1998)] 

– Nuclear-level density (E>Ed [ENSDF]):  BSFG: 
+ E*<Bn:  (a,)   from  fit  of  [D0 (RIPL-3), Nd (ENSDF,RIPL3)]
+ E*>Bn:  a(E*) [A.R. Junghans+, NPA629, 635 (1998);

A.J. Koning, M.B. Chadwick, PRC 56, 970 (1997)]
+ I/Ir: 0.5(g.s.)-0.75(Bn)-1(15 MeV) [ V.Avrigeanu+, JNST S2,746 (2002)

2. 2. ConsistentConsistent model calc. [ Method, tools, model calc. [ Method, tools, IPIP ]  ]  vs --based predictionsbased predictions (3/11)
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2. Consistent model calculations  2. Consistent model calculations  vs --based predictions (A ~ 110)     based predictions (A ~ 110)     (4/11)
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2. Consistent model calculations  2. Consistent model calculations  vs --based predictions (A ~ 60)       based predictions (A ~ 60)       (5/11)
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2. Consistent model calculations  2. Consistent model calculations  vs --based predictions (A ~ 70)        based predictions (A ~ 70)        (6/11)
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2. Consistent model calculations  2. Consistent model calculations  vs --based predictions (A ~ 90)       based predictions (A ~ 90)       (7/11)
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2. Consistent model calculations  2. Consistent model calculations  vs --based predictions (A ~ 110)      based predictions (A ~ 110)      (8/11)

http://tid.uio.no/workshop2017/talks/OsloWS17_VAvrigeanu.pdf
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112Cd:
116Sn:

2. Consistent model calculations  2. Consistent model calculations  vs --based predictions (A ~ 110)      based predictions (A ~ 110)      (9/11)
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2. Consistent model calculations  2. Consistent model calculations  vs --based predictions (A=64)      based predictions (A=64)      (10/11)

2017
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2. Consistent model calculations  2. Consistent model calculations  vs --based predictions (A=64)       based predictions (A=64)       (11/11)

2017
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3. Recent (2017) 3. Recent (2017) 91,9291,92Zr RSF Zr RSF and 93,95Zr (n) data analysis             data analysis             (1/4)
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3. Recent (2017) 3. Recent (2017) 91,92Zr RSF and 93,9593,95Zr (Zr (nn) data analysis             ) data analysis             (2/4)

arXiv:1709.04635





Vlad Avrigeanu Workshop on TALYS/TENDL Developments, Prague,13-15 November 2017 26

3. Recent (2017) 3. Recent (2017) 91,9291,92Zr RSF and Zr RSF and 93,9593,95Zr (Zr (nn) data analysis   ) data analysis   (3/4) EFFDOC-1299

The same IP

PRC 96,044610
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3. Recent (2017) 3. Recent (2017) 91,9291,92Zr RSF and Zr RSF and 93,9593,95Zr (Zr (nn) data analysis ) data analysis (4/4)

(S.Q.Yan, private
communication)

a posteriori validation 
of the adopted RSF
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4. Consequent minor4. Consequent minor--addition of a parameter (keyword) in TALYS                 addition of a parameter (keyword) in TALYS                 

Proposal in fstrength.f : Tnuc: either Eq. (4.71)
or input ct. value (keyword)

(L.C.Campo, private communication)

Proposal: Default: strength 1 (for any incident particle)
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5. Consequent  better presentation of TALYS Sample Case 26      5. Consequent  better presentation of TALYS Sample Case 26      (1/2)
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EFFDOC-1239 (2014)

 E<B matter for -particle OMP discusion
 8 -> 11 data points [Glorius+ (2014)]
 E matters as much as 
 strength 2 (default) turned out the case

5. Consequent  better presentation of TALYS Sample Case 26      5. Consequent  better presentation of TALYS Sample Case 26      (2/2)
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6. TALYS  within  (6. TALYS  within  (,xn,xn) reaction analysis ) reaction analysis –– proposal for proposal for 22(E*)                       (E*)                       

Proposal TALYS: inclusion of 2(E*) – C.Y.Fu, NSE 92,440(1986)

2=0.24nA2/3

[7+, 294h]

[9/2+, 20h]
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7. Conclusions7. Conclusions

Thank you for your attention !Thank you for your attention !

?
?

 TALYS replaced NON-SMOKER / MOST in (n,), (p,), (), (,x) analysis

 Consistent results validate consistent analysis vs -based predictions

 Proposed further inclusions in TALYS: EGLO+TfEGLO+Tf=ct. , =ct. , 22(E)(E)
?



[ NO fit / parameter change ][ NO fit / parameter change ]


