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|lr| > 10 GeV

sl < B |l
(<= |n| < 2.3)
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0= ®(l3,x3,lp,cos0,ppr, M) =
(=21p(cosOpr + 1) + 21323 + M2)2
—4 (I3° + 17°) x
(2cosOlr pr + l7° + pr® + x3°)
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OP(lr,l3,x3, M)/0x3 =
S(lp,l3,x3, M) =0
eliminate M = x3 = (3
eliminate x3 = 4[,_2r — M*
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Formal SINGULARITY CONDITION
LW. Kim arXiv:0910.1149v1

SC: Rank(D) at Singularity < Rank(D) elsewhere
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D— 8(E1,E2,E3,E4) _9 ZO —ll —lg —lg
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FEso = DetD xlgpxrs —l3x0 =0




Fy = lo+ 29 +p2 =0
N le. :>l()333 —l3$0 — 0
{zo, 1,22, 23, M}
Eliminate xg, x1, 29, M = x3 = 3
Eliminate xg, x1, 22, x3 = SC(l,p)
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A Trivial “Euclidean” example; Gripaios, arXiv:1005.1229
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MANY
DIFFERENT
VARIABLES

MEASURE
THE DISTANCE
TO THE
SINGULARITY
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Dalitz plot



More Realistic Instances
5(21-x — M?=) x |[ME|?
wd — W — v

PDFs: http://durpdg.dur.ac.uk/HEPDATA/PDF

ME to LO in the SM

ﬁT — () in graphs to follow


http://durpdg.dur.ac.uk/HEPDATA/PDF
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0= ®(l3,x3,lp,cos0,ppr, M) =
(=21p(cosOpr + 1) + 21323 + M2)2
—4 (I3° + 17°) x
(2cosOlr pr + l7° + pr® + x3°)
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N = (Ny, Ny, N3) = (8P /dlr, 0P /dls, 0P /Oxs)

B M?#/2
\/]\42 p7 + pr cos()

Statistically Optimal
Orthogonal Variable

lp — I (M)
TV (./\/l)

ZA(lg, X3, ZT, COS Q,pT, M) —



Correlations
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Conclusions

(D-PROJECTIONS ONTO VISIBLE MOMENTA

EDGES ARE SINGULARITY CONDITIONS
DISTANCES TO SINGULARITY ARE SVs

THE (STATISTICALLY) OPTIMAL SINGULARITY
VARIABLE MAXIMIZES THE FISHER INFORMATION,
AND IS EVERYWHERE ORTHOGONAL To D

NON-OPTIMAL SVS DEVELOP FAKE
SINGULARITIES EVEN FOR M = M

The PDFs for pp are less constrained than for
pp --> better My or better PDF-constraints 2?2

I.M.O. QUITE A BIT REMAINS TO BE DONE FOR
CASES WITH MORE THAN 1 INVISIBLE OBJECT
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