
Contents

1 Treatment of nuclear excited states (V.G. Soloviev)............................................................ 1-1
1.1 Introduction.................................................................................................................................... 1-2
1.2 Nuclear global properties.............................................................................................................. 1-3
1.3 Nuclear mean field and effective interactions...............................................................................1-5

1.4 Phenomenological description of collective excited states.......................................................... 1-10
1.4.1 Introduction.................................................................................................................................. 1-10
1.4.2 Rotational motion.........................................................................................................................1-10
1.4.3 Vibrational motion in spherical nuclei...................................................................................... 1-14
1.4.4 Vibrational motion in deformed nuclei...................................................................................... 1-16
1.4.5 Interacting boson model............................................................................................................ 1-16

1.5 Microscopic description of nuclear excited states.......................................................................1-17
1.5.1 Introduction.................................................................................................................................. 1-17
1.5.2 Model of independent quasiparticles..........................................................................................1-18
1.5.3 Random phase approximation...................................................................................................... 1-22
1.5.4 Excitations of odd-mass and doubly-odd-mass nuclei.................................................................1-25
1.5.5 Nuclear many-body problem and quasiparticle-phonon nuclear model.................................... 1-27

1.6 a, 3, y-Transition rates and direct nuclear reactions....................................................................1-29
1.6.1 a-Decay...................................................................................................................................... 1-29
1.6.2 p-Decay.........................................................................................................................................1-30
1.6.3 y-Ray transition rates...................................................................................................................1-33
1.6.4 Direct nuclear reactions................................................................................................................1-36

1.7 General picture of nuclear excitations..........................................................................................1-39
References for chapter 1......................................................................................................................... 1-41

2 Excited states of light nuclei (Z < 20) (I.A. GNILOZUB, E.V. BALANDINA, N.P. Yudin) . . 2-1
2.1 Introduction.............................................................................................................................
2.2 Energy levels...................................................................................................................................2-7

2-Helium
He-4.............. 2-7

3-Lithium
Li-6.............. 2-8
Li-7.............. 2-9

4-Beryllium
Be-9 2-10

5-Boron
B-10.............. 2-12
B-11.............. 2-15

6-Carbon
C-12............ 2-17
C-13............ 2-19
C-14 2-21

7-Nitrogen 
N-14...... .. 2-23
N-15............ 2-26

8-Oxygen 
0-16...... .. 2-29
0-17............ 2-32
0-18............ 2-34

9-Fluorine
F-19............ 2-38

1 O-Neon
Ne-20.......... 2-44
Ne-21.......... 2-47
Ne-22.......... 2-50

11-Sodium
Na-23.......... 2-54

https://d-nb.info/96540286X


VIII Contents

12-Magnesium
Mg-24............ 2-59
Mg-25............ 2-65
Mg-26............ 2-70

13-Aluminium
A1-27 . 2-75

14-Silicon
Si-28.............. 2-81
Si-29.............. . 2-86
Si-30 2-90

15-Phosphorus
P-31................ 2-97

16-Sulfur
S-32............... 2-101

19-Potassium
K-39 .. 2-137

S-33............... 2-105 K-41............ .. 2-141
S-34............ 2-109
S-36 ... 2-114 20-Calcium

Ca-40 .. 2-147
17-Chlorine Ca-42 .. 2-151

C1-35............... 2-116 Ca-43 2-159
Cl-37 ... 2-119 Ca-44 .. 2-163

Ca-46 2-16718-Argon Ca-48 .. 2-168Ar-36.......... 2-123
Ar-38.......... 2-127
Ar-40 ............. 2-133

2.3 Mass excess diagrams.................................................................................................................. 2-170
References for chapter 2.........................................................................................................................2-200

3 Properties of low-lying levels in the isotopes from Z= 21 to Z= 36 (V.YU. Ponomarev) 3-1
3.1 Introduction......................................................................................................................................3-2
3.1.1 Description of the level schemes................................................................................................... 3-2
3.1.2 Description of the tables................................................................................................................3-2

21-Scandium
Sc-43............ 3-4

24-Chromium
Cr-49.............. 3-37

27-Cobalt
Co-55 ... 3-74

Sc-44............ 3-6 Cr-50.............. . 3-38 Co-56 ... 3-75
Sc-45............ 3-7 Cr-51.............. 3-40 Co-57 3-77
Sc-46............ 3-9 Cr-52.............. 3-43 Co-58 ... 3-79
Sc-47............ 3-11 Cr-53.............. 3-45 Co-59 3-81
Sc-49............ 3-13 Cr-54.............. 3-46 Co-60 ... 3-82

Cr-55 3-4822-Titanium 28-Nickel
Ti-44............ 3-14 25-Manganese Ni-57 ... 3-83
Ti-45............ 3-15 Mn-51............ . 3-49 Ni-58........ 3-84
Ti-46............ 3-16 Mn-52............ 3-50 Ni-59 ... 3-86
Ti-47............ 3-18 Mn-53............ 3-51 Ni-60........ 3-88
Ti-48............ 3-20 Mn-54............ . 3-53 Ni-61........ 3-90
Ti-49............ 3-23 Mn-55............ 3-55 Ni-62 ... 3-92
Ti-50............ 3-25 Mn-56 3-57 Ni-63 ... 3-94
Ti-51............ 3-26 Ni-64........ ... 3-95
Ti-52............ 3-27 26-Iron Ni-65 ... 3-96Fe-52 . 3-58

23-Vanadium Fe-53 3-59 29-Copper
V-47............ 3-28 Fe-54 . 3-60 Cu-61 3-97
V-48............ 3-30 Fe-55.............. 3-62 Cu-62 ... 3-99
V-49............ 3-31 Fe-56.............. 3-64 Cu-63 ... 3-100
V-50............ 3-33 Fe-57 . 3-67 Cu-64 ... 3-102
V-51............ 3-34 Fe-58.............. 3-69 Cu-65 ... 3-103
V-52............ 3-36 Fe-59.............. 3-72 Cu-66 ... 3-104

Fe-60.............. 3-73



Contents IX

References for chapter 3........................................................................................................................ 3-190

30-Zinc
Zn-62..............

33-Arsenic 36-Krypton
Kr-76 3-1783-105 As-73 .......... 3-150

Zn-63.............. 3-106 As-75.......... 3-151 Kr-78 3-179
Zn-64.............. 3-108 As-77 3-153 Kr-79 3-180
Zn-65.............. 3-110 34-Selenium Kr-80 3-182
Zn-66.............. 3-112 3-154 Kr-81.......... 3-183
Zn-67.............. 3-114 Se-72 Kr-82 3-184
Zn-68.............. 3-116 Se-73............ 3-155 Kr-83 3-185
Zn-69.............. 3-118 Se-74............

Se-75
3-157
3-159 Kr-84.......... 3-186

Zn-70 3-119 Kr-85 3-188Se-76............ 3-160 Kr-86 3-18931-Gallium Se-77............ 3-162
Ga-66.............. 3-120 Se-78 3-164
Ga-67.............. 3-121 Se-79 3-167
Ga-68.............. . 2-123 Se-80............ 3-169
Ga-69.............. . 3-124 Se-81............ 3-170
Ga-70.............. 3-126 Se-82............ 3-171
Ga-71 . 3-127 Se-83 3-172

32-Germanium 35-Bromine
Ge-68.............. . 3-129 Br-73............ 3-173
Ge-69.............. . 3-131 Br-76............ 3-174
Ge-70.............. . 3-133 Br-77............ 3-175
Ge-71.............. . 3-136 Br-79 3-176
Ge-72.............. . 3-138 Br-81............ 3-177
Ge-73.............. 3-141
Ge-74.............. 3-142
Ge-75.............. 3-145
Ge-76.............. . 3-147
Ge-77.............. . 3-149

4 Energy and structure of levels of the isotopes with Z = 37 to Z = 49...................... subvolume I/18B

5 Characteristics and structure of levels of the nuclides with Z = 50 to Z = 62 . . subvolume I/18B

6 Characteristics and structure of atomic nuclear levels for Z = 63 to Z = 76. . . subvolume I/18C

7 Characteristics and structure of atomic nuclear levels for Z = 77 to Z = 88. . . subvolume I/18C

8 Characteristics and structure of atomic nuclear levels for Z = 89 to Z = 100 . . subvolume I/18C


