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Outline

* 1. Fractional linear maps and BMS
e 2. The associated Segre manifold



1.1 Cuts of null infinity and FLT




1.2 The group PSL(2,C)

al + b
PSL(2,C) = {(f M f:CeC— f(() = E(f :{_i;. ad — be = 1}
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1.3 A cut remains the unit 2-sphere under FLT
orovided its metric is conformally rescaled

K?(A. ¢)(df @ db + sin® 8do @ do).
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1.4 Lengths along the generators of null
infinity scale according to

du’ = Kp(()du,

u' = K (€) [H - Fl({;.z)} :



1.5 BMS transformations

~ (aC+0b)

I'(¢) = faQ) = T d)

T(u) = Ka(Q) [u+a(¢,D)].



1.6 Only 4 families of FLT exist (parabolic,
elliptic here displayed)
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1.7 Hyperbolic and Loxodromic here displayed
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1.8 The resulting conformal factors
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2.1 The complex variable for FLT is the ratio of
complex variables

u' = K(2g,21) [-u + a(zp, z1; 2o, EI)'] :

lzo| <1, |z1] <1,



2.2 BMS transformations are restriction to the
unit circle of the maps
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o = Ka(W) fu+a(W, 1),




2.2 where



2.3 Let us now consider points P and P’ in complex
projective planes with homogeneous coordinates

(?“UO? Wi, ?LUE'-) (S{:]? 51+ 52)

Znie = wpsp, hok=0,1,2



2.4 The Segre manifold associated to BMS

* The last equation is the coordinate description of the projective
image of the product of projective spaces.

* As the points P and P’ are varying in their own plane, the point Z
describes a four-complex-dimensional manifold, since both P and P’
are varying on a two-complex-dimensional geometric object. We deal
therefore with a four-complex-dimensional manifold V_{4}, the Segre
manifold. If we fix P, the Eq. for Z becomes linear homogeneous in the
s_{k} coordinates. Thus, to every point of the first plane, there
corresponds a plane on V_{4}. Similarly, we can fix a point P’ in the
second plane and then let P vary in the first plane. Each of these !



2.5 The Segre manifold

 Systems of planes is an array (=schiera) by virtue of the

correspondence between elements of the system and points of a
plane. Thus, the Segre manifold contains two arrays of planes. Two
planes of the same array do not have common points, whereas two
planes belonging to different arrays have one and only one common
point.

* One can also fix P and let P’ vary only on a line in its plane. One
therefore obtains a curve V_{1} in the Segre manifold V_{4}.
Moreover, if both P and P’ describe a line in their own plane, one
obtains on the Segre manifold a V_{2} subset, i.e. a quadric.



2.6 The Segre manifold

* Thus, to every pair of lines, there corresponds a quadric. Since there
exist

* lines in a plane, the Segre manifold contains a complex fourfold
infinity of quaderics.
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