Contents

1 Imtroduction ....................
1.1 Supergravity and Superstring . . . . .

1.2 Gravitational Field. . ... ........
1.2.1 Metric Formulation . . .. ...

1.2.2  Vielbein Formulation. . . . . .

1.3 Yang-Mills Field. . . ...........

1.4 Antisymmetric Tensor Field . . . . ..
14.1 DualField.............

1.42 Self-dual Field . .......... ... .. ... ...... ...

1.43 Massive Chern—Simons Type Theory ..............
References . . ... ...
2 Supergravities in Four Dimensions . . . . . ...................
2.1 Superalgebras and Supermultiplets. . . ........ ... ... .....
2.2 Supersymmetric Field Theories. . ... ..... ... ... ... .....
2.3 A =1 Poincaré Supergravity. . ........... ... ... ......
2.4 Local Supersymmetry of /" = 1 Poincaré Supergravity. . . . ...
2.4.1 Invariance of the Action .. .....................
24.2 Commutator Algebra. . ........ ... ... ... ... ....

2.5 A =1 Anti de Sitter Supergravity . .. ..................
2.6 Extended Supersymmetries. . ... ...........o.i...
2.7 A =2 Poincaré Supergravity. . . ... ........ ... ... ... ..
2.8 A =2 Anti de Sitter Supergravity . . ...................
29 A>3 Supergravities. . . . ...
References . .. ... . ... . . . ..
3 Superalgebras and Supermultiplets. . . .. ... ................
3.1 Spinors in General Dimensions . . .. ....................
3.1.1 Gamma Matrices. . . . ............ ..
3.1.2 Dirac SPINoOrs . . . ..o vt

313 Weyl Spinors . . ..o e
3.1.4 Majorana Spinors . . . ... ...

3.1.5 Majorana—Weyl Spinors. . . .......... ... .. .....

3.1.6 Symplectic Majorana Spinors. . . .................

0 A W= =

12
13
15

17
17
20
21
24
24
25
26
28
30
32
33
35

37
37
37
39
39
40
42
43

vii


http://dx.doi.org/10.1007/978-4-431-54828-7_1
http://dx.doi.org/10.1007/978-4-431-54828-7_1
http://dx.doi.org/10.1007/978-4-431-54828-7_1#Sec1
http://dx.doi.org/10.1007/978-4-431-54828-7_1#Sec1
http://dx.doi.org/10.1007/978-4-431-54828-7_1#Sec2
http://dx.doi.org/10.1007/978-4-431-54828-7_1#Sec2
http://dx.doi.org/10.1007/978-4-431-54828-7_1#Sec3
http://dx.doi.org/10.1007/978-4-431-54828-7_1#Sec3
http://dx.doi.org/10.1007/978-4-431-54828-7_1#Sec4
http://dx.doi.org/10.1007/978-4-431-54828-7_1#Sec4
http://dx.doi.org/10.1007/978-4-431-54828-7_1#Sec5
http://dx.doi.org/10.1007/978-4-431-54828-7_1#Sec5
http://dx.doi.org/10.1007/978-4-431-54828-7_1#Sec6
http://dx.doi.org/10.1007/978-4-431-54828-7_1#Sec6
http://dx.doi.org/10.1007/978-4-431-54828-7_1#Sec7
http://dx.doi.org/10.1007/978-4-431-54828-7_1#Sec7
http://dx.doi.org/10.1007/978-4-431-54828-7_1#Sec8
http://dx.doi.org/10.1007/978-4-431-54828-7_1#Sec8
http://dx.doi.org/10.1007/978-4-431-54828-7_1#Sec9
http://dx.doi.org/10.1007/978-4-431-54828-7_1#Sec9
http://dx.doi.org/10.1007/978-4-431-54828-7_1#Bib1
http://dx.doi.org/10.1007/978-4-431-54828-7_2
http://dx.doi.org/10.1007/978-4-431-54828-7_2
http://dx.doi.org/10.1007/978-4-431-54828-7_2#Sec1
http://dx.doi.org/10.1007/978-4-431-54828-7_2#Sec1
http://dx.doi.org/10.1007/978-4-431-54828-7_2#Sec2
http://dx.doi.org/10.1007/978-4-431-54828-7_2#Sec2
http://dx.doi.org/10.1007/978-4-431-54828-7_2#Sec3
http://dx.doi.org/10.1007/978-4-431-54828-7_2#Sec3
http://dx.doi.org/10.1007/978-4-431-54828-7_2#Sec4
http://dx.doi.org/10.1007/978-4-431-54828-7_2#Sec4
http://dx.doi.org/10.1007/978-4-431-54828-7_2#Sec4
http://dx.doi.org/10.1007/978-4-431-54828-7_2#Sec5
http://dx.doi.org/10.1007/978-4-431-54828-7_2#Sec5
http://dx.doi.org/10.1007/978-4-431-54828-7_2#Sec6
http://dx.doi.org/10.1007/978-4-431-54828-7_2#Sec6
http://dx.doi.org/10.1007/978-4-431-54828-7_2#Sec7
http://dx.doi.org/10.1007/978-4-431-54828-7_2#Sec7
http://dx.doi.org/10.1007/978-4-431-54828-7_2#Sec8
http://dx.doi.org/10.1007/978-4-431-54828-7_2#Sec8
http://dx.doi.org/10.1007/978-4-431-54828-7_2#Sec9
http://dx.doi.org/10.1007/978-4-431-54828-7_2#Sec9
http://dx.doi.org/10.1007/978-4-431-54828-7_2#Sec10
http://dx.doi.org/10.1007/978-4-431-54828-7_2#Sec10
http://dx.doi.org/10.1007/978-4-431-54828-7_2#Sec11
http://dx.doi.org/10.1007/978-4-431-54828-7_2#Sec11
http://dx.doi.org/10.1007/978-4-431-54828-7_2#Bib1
http://dx.doi.org/10.1007/978-4-431-54828-7_3
http://dx.doi.org/10.1007/978-4-431-54828-7_3
http://dx.doi.org/10.1007/978-4-431-54828-7_3#Sec1
http://dx.doi.org/10.1007/978-4-431-54828-7_3#Sec1
http://dx.doi.org/10.1007/978-4-431-54828-7_3#Sec2
http://dx.doi.org/10.1007/978-4-431-54828-7_3#Sec2
http://dx.doi.org/10.1007/978-4-431-54828-7_3#Sec3
http://dx.doi.org/10.1007/978-4-431-54828-7_3#Sec3
http://dx.doi.org/10.1007/978-4-431-54828-7_3#Sec4
http://dx.doi.org/10.1007/978-4-431-54828-7_3#Sec4
http://dx.doi.org/10.1007/978-4-431-54828-7_3#Sec5
http://dx.doi.org/10.1007/978-4-431-54828-7_3#Sec5
http://dx.doi.org/10.1007/978-4-431-54828-7_3#Sec6
http://dx.doi.org/10.1007/978-4-431-54828-7_3#Sec6
http://dx.doi.org/10.1007/978-4-431-54828-7_3#Sec7
http://dx.doi.org/10.1007/978-4-431-54828-7_3#Sec7

viii

Contents
3.2 Super Poincaré Algebras . ........... .. ... ... .. ... 43
33 Supermultiplets . . ... ... 45
3.4 Massless Sectors of M Theory and Superstring Theory . ... ... 47
3.5 Super Anti de Sitter Algebras . . .. ....... ... ... ... .. ... 50
References . .. ... ... ... . . 52
Global Non-compact Symmetries . . ....................... 53
4.1 Non-linear Sigma Models. . . .......... ... ... ... ...... 53
4.1.1 SL(2, R)/SO(2) Non-linear Sigma Model . . ......... 55
4.2 Duality Symmetry . . . .. oo vttt e 57
4.2.1 Duality Symmetry in General Even Dimensions. . . . ... 58
4.2.2 Compact Duality Symmetry . . ... ................ 61
423 Non-compact Duality Symmetry. .. ............... 62
43 D =4, /' = 8 Poincaré Supergravity . .................. 64
References . . . ... .. .. 69
Poincaré Supergravities in Higher Dimensions . . . ............ 71
5.1 General Structure of Poincaré Supergravities . ............. 71
5.2 D =11, &/ =1 Poincaré Supergravity .................. 72
53 D =10, /" =(1,1) Poincaré Supergravity. . .............. 73
54 D =10, /" = (2,0) Poincaré Supergravity. . .............. 76
5.5 D =10, 4/ =(1,0) Poincaré Supergravity. . . ............. 83
References . .. ... ... . . . . .. 86
Dimensional Reductions . . . . .......... ... ... ... .. ... .. 89
6.1 Compactifications and Dimensional Reductions ............ 89
6.2 Dimensional Reductions of Field Theories . .. ............. 91
6.2.1 Gravitational Field . .......................... 92
6.22 Yang-MillsField ............ ... ........... 95
6.2.3  Antisymmetric Tensor Field. . ................... 96
6.3 Dimensional Reductions of D = 11, 4" = 1 Supergravity . .. .. 98
63.1 D=10Theory........ ..., 99
632 D=9Theory....... .0 iiiiiniininieinn.. 99
633 D=8Theory......... ... ... ... .. .. .. ... 100
634 D=7TTheory...... ... .. .. ... 100
635 D=6Theory...... ... .. ..., 101
63.6 D=5Theory........ ... . .. 102
637 D=4Theory....... ..o iiiiiniiniinininn.. 103

6.4 Dimensional Reductions of D = 10, 4" = (2,0)
Supergravity . . .. ... 103

6.5 Dimensional Reductions of D = 10, 4" = (1,0)
SUPErgravity . . . . oo 105

References . . .. ... . . . e 109


http://dx.doi.org/10.1007/978-4-431-54828-7_3#Sec8
http://dx.doi.org/10.1007/978-4-431-54828-7_3#Sec8
http://dx.doi.org/10.1007/978-4-431-54828-7_3#Sec9
http://dx.doi.org/10.1007/978-4-431-54828-7_3#Sec9
http://dx.doi.org/10.1007/978-4-431-54828-7_3#Sec10
http://dx.doi.org/10.1007/978-4-431-54828-7_3#Sec10
http://dx.doi.org/10.1007/978-4-431-54828-7_3#Sec11
http://dx.doi.org/10.1007/978-4-431-54828-7_3#Sec11
http://dx.doi.org/10.1007/978-4-431-54828-7_3#Bib1
http://dx.doi.org/10.1007/978-4-431-54828-7_4
http://dx.doi.org/10.1007/978-4-431-54828-7_4
http://dx.doi.org/10.1007/978-4-431-54828-7_4#Sec1
http://dx.doi.org/10.1007/978-4-431-54828-7_4#Sec1
http://dx.doi.org/10.1007/978-4-431-54828-7_4#Sec2
http://dx.doi.org/10.1007/978-4-431-54828-7_4#Sec2
http://dx.doi.org/10.1007/978-4-431-54828-7_4#Sec3
http://dx.doi.org/10.1007/978-4-431-54828-7_4#Sec3
http://dx.doi.org/10.1007/978-4-431-54828-7_4#Sec4
http://dx.doi.org/10.1007/978-4-431-54828-7_4#Sec4
http://dx.doi.org/10.1007/978-4-431-54828-7_4#Sec5
http://dx.doi.org/10.1007/978-4-431-54828-7_4#Sec5
http://dx.doi.org/10.1007/978-4-431-54828-7_4#Sec7
http://dx.doi.org/10.1007/978-4-431-54828-7_4#Sec7
http://dx.doi.org/10.1007/978-4-431-54828-7_4#Sec10
http://dx.doi.org/10.1007/978-4-431-54828-7_4#Sec10
http://dx.doi.org/10.1007/978-4-431-54828-7_4#Sec10
http://dx.doi.org/10.1007/978-4-431-54828-7_4#Bib1
http://dx.doi.org/10.1007/978-4-431-54828-7_5
http://dx.doi.org/10.1007/978-4-431-54828-7_5
http://dx.doi.org/10.1007/978-4-431-54828-7_5#Sec1
http://dx.doi.org/10.1007/978-4-431-54828-7_5#Sec1
http://dx.doi.org/10.1007/978-4-431-54828-7_5#Sec2
http://dx.doi.org/10.1007/978-4-431-54828-7_5#Sec2
http://dx.doi.org/10.1007/978-4-431-54828-7_5#Sec2
http://dx.doi.org/10.1007/978-4-431-54828-7_5#Sec3
http://dx.doi.org/10.1007/978-4-431-54828-7_5#Sec3
http://dx.doi.org/10.1007/978-4-431-54828-7_5#Sec3
http://dx.doi.org/10.1007/978-4-431-54828-7_5#Sec4
http://dx.doi.org/10.1007/978-4-431-54828-7_5#Sec4
http://dx.doi.org/10.1007/978-4-431-54828-7_5#Sec4
http://dx.doi.org/10.1007/978-4-431-54828-7_5#Sec5
http://dx.doi.org/10.1007/978-4-431-54828-7_5#Sec5
http://dx.doi.org/10.1007/978-4-431-54828-7_5#Sec5
http://dx.doi.org/10.1007/978-4-431-54828-7_5#Bib1
http://dx.doi.org/10.1007/978-4-431-54828-7_6
http://dx.doi.org/10.1007/978-4-431-54828-7_6
http://dx.doi.org/10.1007/978-4-431-54828-7_6#Sec1
http://dx.doi.org/10.1007/978-4-431-54828-7_6#Sec1
http://dx.doi.org/10.1007/978-4-431-54828-7_6#Sec2
http://dx.doi.org/10.1007/978-4-431-54828-7_6#Sec2
http://dx.doi.org/10.1007/978-4-431-54828-7_6#Sec3
http://dx.doi.org/10.1007/978-4-431-54828-7_6#Sec3
http://dx.doi.org/10.1007/978-4-431-54828-7_6#Sec8
http://dx.doi.org/10.1007/978-4-431-54828-7_6#Sec8
http://dx.doi.org/10.1007/978-4-431-54828-7_6#Sec8
http://dx.doi.org/10.1007/978-4-431-54828-7_6#Sec8
http://dx.doi.org/10.1007/978-4-431-54828-7_6#Sec9
http://dx.doi.org/10.1007/978-4-431-54828-7_6#Sec9
http://dx.doi.org/10.1007/978-4-431-54828-7_6#Sec9
http://dx.doi.org/10.1007/978-4-431-54828-7_6#Sec9
http://dx.doi.org/10.1007/978-4-431-54828-7_6#Sec10
http://dx.doi.org/10.1007/978-4-431-54828-7_6#Sec10
http://dx.doi.org/10.1007/978-4-431-54828-7_6#Sec11
http://dx.doi.org/10.1007/978-4-431-54828-7_6#Sec11
http://dx.doi.org/10.1007/978-4-431-54828-7_6#Sec12
http://dx.doi.org/10.1007/978-4-431-54828-7_6#Sec12
http://dx.doi.org/10.1007/978-4-431-54828-7_6#Sec13
http://dx.doi.org/10.1007/978-4-431-54828-7_6#Sec13
http://dx.doi.org/10.1007/978-4-431-54828-7_6#Sec14
http://dx.doi.org/10.1007/978-4-431-54828-7_6#Sec14
http://dx.doi.org/10.1007/978-4-431-54828-7_6#Sec15
http://dx.doi.org/10.1007/978-4-431-54828-7_6#Sec15
http://dx.doi.org/10.1007/978-4-431-54828-7_6#Sec16
http://dx.doi.org/10.1007/978-4-431-54828-7_6#Sec16
http://dx.doi.org/10.1007/978-4-431-54828-7_6#Sec17
http://dx.doi.org/10.1007/978-4-431-54828-7_6#Sec17
http://dx.doi.org/10.1007/978-4-431-54828-7_6#Sec17
http://dx.doi.org/10.1007/978-4-431-54828-7_6#Sec17
http://dx.doi.org/10.1007/978-4-431-54828-7_6#Sec17
http://dx.doi.org/10.1007/978-4-431-54828-7_6#Sec18
http://dx.doi.org/10.1007/978-4-431-54828-7_6#Sec18
http://dx.doi.org/10.1007/978-4-431-54828-7_6#Sec18
http://dx.doi.org/10.1007/978-4-431-54828-7_6#Sec18
http://dx.doi.org/10.1007/978-4-431-54828-7_6#Sec18
http://dx.doi.org/10.1007/978-4-431-54828-7_6#Bib1

Contents ix

7 Gauged Supergravities. . . . ... .. ... . L 111
7.1 Gauged Supergravities and Massive Supergravities . . .. ... ... 111
7.2 D=4, V' =8 Gauged Supergravity . . . ................. 112
7.3 Gauged Supergravities in Higher Dimensions . . . ... ........ 116

73.1 D=7, /" =4 Gauged Supergravity............... 116

73.2 D=5, /" =8 Gauged Supergravity. .............. 117

7.4 D =10, /" = (1,1) Massive Supergravity . . . ............. 118
References . . ... ... 120
Appendix A: Notation and Conventions . . .. ................... 121
Appendix B: Formulae of Gamma Matrices. . .. ................ 123


http://dx.doi.org/10.1007/978-4-431-54828-7_7
http://dx.doi.org/10.1007/978-4-431-54828-7_7
http://dx.doi.org/10.1007/978-4-431-54828-7_7#Sec1
http://dx.doi.org/10.1007/978-4-431-54828-7_7#Sec1
http://dx.doi.org/10.1007/978-4-431-54828-7_7#Sec2
http://dx.doi.org/10.1007/978-4-431-54828-7_7#Sec2
http://dx.doi.org/10.1007/978-4-431-54828-7_7#Sec2
http://dx.doi.org/10.1007/978-4-431-54828-7_7#Sec3
http://dx.doi.org/10.1007/978-4-431-54828-7_7#Sec3
http://dx.doi.org/10.1007/978-4-431-54828-7_7#Sec4
http://dx.doi.org/10.1007/978-4-431-54828-7_7#Sec4
http://dx.doi.org/10.1007/978-4-431-54828-7_7#Sec4
http://dx.doi.org/10.1007/978-4-431-54828-7_7#Sec5
http://dx.doi.org/10.1007/978-4-431-54828-7_7#Sec5
http://dx.doi.org/10.1007/978-4-431-54828-7_7#Sec5
http://dx.doi.org/10.1007/978-4-431-54828-7_7#Sec6
http://dx.doi.org/10.1007/978-4-431-54828-7_7#Sec6
http://dx.doi.org/10.1007/978-4-431-54828-7_7#Sec6
http://dx.doi.org/10.1007/978-4-431-54828-7_7#Bib1

2 Springer
http://www.springer.com/978-4-431-54827-0

Introduction to Supergravity
Tanii, ¥,

2014, ¥, 130 p., Softcover
ISEM: 978-4-431-54827-0



	Contents

