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Normal spinor 
helicity…

See eg Elvang & Huang (2013)

SO(3, 1) ⇠= SL(2,C)/Z2

p · �aȧ = �a �̃ȧ

q · �aȧ = µa µ̃ȧ



…can be applied to GR

This is the Newman-Penrose formalism - Penrose (1960), Newman & Penrose (1962)

"µ+ = �µ
aȧ �

a µ̃ȧ, "µ� =
�
"µ+

�⇤
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…can be applied to GR

This is the Newman-Penrose formalism - Penrose (1960), Newman & Penrose (1962)

 abcd = Cµ⌫⇢� �
µ⌫

ab �
⇢�

cd
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It’s very useful! Petrov (1954)
Kinnersley (1969)

 0 =  abcd �
a�b�c�d

 1 =  abcd �
a�b�cµd

...
...

D� � � =(⇢+ ⇢̄+ 3✏� ✏̄)� � (⌧ � ⇡̄ + ↵̄+ 3�)+  0

...
...

...



Why higher D?

See eg Emparan & Reall (2008)
Elvang & Figueras (2007)

de Smet (2002) 
Coley, Milson et al (2004, 5)
Gobez-Lobo & Martin-Garcia (2009)

Uniqueness



But 5D spinor-
helicity is easy…

Cheung & O’Connell (2009)

SO(4, 1) ⇠= Sp
⇤(1, 1)/Z2



But 5D spinor-
helicity is easy…

Cheung & O’Connell (2009)

SO(4, 1) ⇠= Sp
⇤(1, 1)/Z2 �µ

AB

A,B = 1, ..., 4



But 5D spinor-
helicity is easy…

Cheung & O’Connell (2009)

SO(4, 1) ⇠= Sp
⇤(1, 1)/Z2 �µ

AB

A,B = 1, ..., 4

p · �AB = �A
a�B

b ✏ab

so(3) ⇠= su(2)
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And obtain little 
group spinors

 (0)
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...
...

 (1)
abcd =  (1)

a(bcd)
 (1) =  (1)

SYM + ✏⌦ �(1)



Thank you!
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