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19Th  GTAF  Acta Phys. Sin., 2026, 75(12): 120101. ™Ey C.D, Eur. Phys. J. A, 2022, 58(12): 251

16Ho  CD, Nucl. Sci. Tech., 2025, 36(9): 168 162Ey C,D, Phys. Rev. C, 2022, 106(6): 065804
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15Yb  CD, Phys. Rev. C, 2025, 111(5): 054607 nat]_y C.D, Acta Phys. Sin., 2022, 71(7): 072901
19Th  C,De Nucl. Sci. Tech., 2025, 36(3): 43 22Th C.D, Chin. Phys. B, 2022, 31(6): 060101

917y C.D, Phys. Rev. C, 2024, 110(2): 025802 natFr C.D, Phys. Rev. C, 2021, 104(5): 054302

natR e C¢Ds  Phys. Rev. Res., 2024, 6(1): 013225 232Th C¢D¢ Nucl. Instrum. Methods Phys. Res. A, 2021,
199Au  GTAF Acta Phys. Sin., 2024, 73(7): 072801 1013: 165677

WTa  CD,  Sci.Rep. 2023, 13(1): 12657 199Au  C,D, Nucl. Tech., 2020, 43(8): 80501

WPy  CD, Phys. Rev.C,2023, 108(3): 035802  "'Re€ CeDs ggfz‘izEzlgegrgy Sci. Technol., 2024, 58(11):

19Th  C¢D; Phys. Rev. C, 2023, 107(4): 045809

232Th C¢sDs EPJ Web Conf., 2020, 239: 06002
232Th C¢Dg  Eur. Phys. J. A, 2023, 59(10): 224
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Table 2. The measurements performed at n_TOF during phase-II from 2009-2012.
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%y (n,7) CsDs [51] 284y) (n,f) FIC [70]
, Nucleus Reacti Detect, EAR ref.
1205 (n,7) CeDe 52] 284y (n. ) PPAC [71,72] e S s A o
. T =
lolsm ( ,}) CGDﬁ [53_55] 236[_‘ (n! f} FIC [73] Be (n, Gl} SILI EAR2 [110‘ ].QQ]
33 A
1860 ( ) CeDs [56,57] 28y (n.f) FIC/PPAC  [74,75] B (n,a) ol e
arr - - TU s ~ .
18705 n, ) CeDg 56, 57] 237Np (n, ) TAC [76] Ge (n,7) CeDe EARL
: = 73
1880 ) CsDs [56, 57] 237Np (n,f) FIC [77] Ge (n,7) CsDs EAT
s T4
197 Ay (n ") CeDe/TAC  [58,50] 27Np (n.f) PPAC [71] Ge (n,7) CeDs EART
76 e
204py, (n,7) CoDs 60] 240py (n,7) TAC Ge (n, ) CeDs FAR1
147 :
206y, G CeDs (61, 62] 241 A m (0,6 FIC [78] e (n,7) GsDa EAR2
171 3 _
207pp, (n,7) Gl [63] 243 A (n,7) TAC [79] T (,7) CeDé EAR], HARS
204 g
208pp, (n,7) EDs 243 A (n, f) FIC [80] i (m,7) Dol HATH
235 1 9
natpp, (n, ) PPAC (64] 250m (n, ) FIC 81] d L SLEER e
BTNp (n.f) PPAC EAR1
20py (n.f) MGAS EAR2 [116]

242py (n,7) by EARI [117]




K4 3]

bPy

Liniverse 2025, 11, 329

* universe

Table 1. Cont.

Article

The Nuclear Astrophysics Program at the CERN n_TOF Facility:
Results and Perspectives

P. M. Milazzo ¥%*, C. Lederer-Woods ? and A. Mengoni **! on behalf of The n_ TOF Collaboration

Table 1. List of isotopes relevant for nuclear astrophysics for which (n, ) measurements have been
performed at n_TOF since its inception.

Isotope Astrophysical Implications Measured Energy Range Detectors Used Ref.
24M_g irlr;gti; (;é’l ;lbundance of cosmic gamma ray 0-700 keV C¢Dg [23]
25Mg Constraints for the 2Ne(a, n), neutron poison 0-550 keV CgDg [23]
Z'SMg Neutron poison 0-500 keV CgDg [23,24]
28g; Isotopic abunc?aj;r}ces in }?res?laar grains, Under Analysis C¢Dg, STED [25]
nucleosynthesis in massive stars
29g; Isotopic aLuunde?r.lces jn ‘F_)res?l‘ar grains, Under Analysis C¢Dy, STED [25]
nucleosynthesis in massive stars
30g; Isotopic abunc@?llmes in Eresolar grains, Under Analysis CoDy, STED [25]
nucleosynthesis in massive stars
Wy Nucleosynthesis processes involving noble gases  Under Analysis CgDg, STED [26]
54Fe Seeds of the s-process nucleosynthesis path 0-400 keV CgDg [27]
57Fe Seeds of the s-process nucleosynthesis path 0~400 keV CgDg [27]
58N s-process nucleosynthesis in massive stars 0-400 keV CgDg [28]
62N s-process nucleosynthesis in massive stars 0-200 keV CgDg [29]
63N Branching point 0-270 keV CeDe [29,30]
64N s-process nucleosynthesis in massive stars Under Analysis CgDg [31]
NGe s-Only isotope, test for s-process nucleosynthesis  0-300 keV CgDg [32]
2Ge s-process nucleosynthesis in massive stars 0-300 keV CgDg [33]
3Ce s-process nucleosynthesis in massive stars 0-300 keV CgDg [34]
Ge s-process nucleosynthesis in massive stars 0-70 keV CgDg [35]
76Ge s-process nucleosynthesis in massive stars 0-52 keV CgDg [36]
7756 s-process nucleosynthesis in massive stars 0-51 keV C¢Dg [37]
785e s-process nucleosynthesis in massive stars 0-70 keV CgDg [38]
7956 Branching point Under Analysis STED [39]

Isotope  Astrophysical Implications Measured Energy Range Detectors Used Ref.
805e s-process nucleosynthesis in massive stars 0-70 keV CgDg [40]
#sr ¥Rb/ ¥ Sr cosmochronometer Under Analysis CgDy, STED [41]
sy Bottleneck around N = 50 (95 keV CyDyg [42]
N07r Bottleneck at N = 50 0-70 keV CgDg [43]
Ngr Bottleneck at N = 50 (0-26 keV CyDyg [44]
27r Bottleneck at N = 50 081 keV CgDg [45,46]
SB7r Bottleneck at N = 50 0-8 keV CgDg [47]
Hzr Bottleneck at N = 50 060 keV CyDyg [48]
9%67r Branching at ®Zr 040 keV CyDg [49]
HNb Branching point Under Analysis CgDg, STED [50]
2Mo Dise‘nta.ngling s, I-, p-process contributions to Uhvidr: Kivabvis C4Dy, STED [51]
Mo isotopes <
Mo Mo abundances in presolar grains Under Analysis CgDy, STED [52
%Mo s-process nucleosynthesis in AGB stars Under Analysis CgDg, STED [52]
%Mo Dise‘ntm'lgling s, I-, p-process contributions to e Rt CyDs, STED (51]
Mo isotopes g
Mo D15e‘ntanglmg s, I-, p-process contributions to Vo Arialviis C,Dy, STED [51]
Mo isotopes -
B\ o 35&{ntanglmg s, I-, p-process contributions to it Recreic C¢Dg, STED (51]
o 1sotopes =
100Mo Dise‘nta.ngling s, I-, p-process contributions to Uhviddar: Kivabviis CDy, STED [51]
Mo isotopes %
121gp Constraints on the s-nucleosynthesis path Under Analysis CgDyg [53]
122gp Constraints on the s-nucleosynthesis path Under Analysis CgDg [53]
1391 Bottleneck at N = 82 09 keV CgDg [54]
M0Ce  Bottleneck around N = 82 0-65 keV CsDs [55,56]
HeNg s-process nucleosynthesis in AGB stars Under Analysis STED [57]
1%18m  Branching point 0-1 MeV CsDg (58,59]
15icg s-only isotope, test for s-process nucleosynthesis (-300 keV CygDyg [60]
160Gq s-process nucleosynthesis in AGB stars Under Analysis CgDyg [61]
164py s-only isotope, test for s-process nucleosynthesis Under Analysis CgDg [62]
"Tm  Branching point 0-1keV CyDy [63]
176y s-process nucleosynthesis in AGB stars 0-21 keV CgDyg [64]
18605 157Re /18705 cosmochronometer 0-1 MeV CgDyg [65,66]
18705 187Re /18705 cosmochronometer 0-1 MeV CsDs [65,66]
1#80s  ¥Re /705 cosmochronometer 0-1 MeV CgDs [65,66]
YAy Standard (n, ) cross section 0400 keV CgDg, TAC [67,68]
20477 Branching point -1 keV CeDg [69]
257) Part of branching point at A = 204 0-100 keV CgDg [70]
pp, Termination of s-nucleosynthesis path 0440 keV CsDg [71]
206pp, Termination of s-nucleosynthesis path 0620 keV CeDg [72]
A7 pp, Termination of s-nucleosynthesis path 3320 keV CeDg [73]
W5B;§ Termination of s-nucleosynthesis path 0-23 keV CgDg [74]
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