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An old friend

Pu — {EvpxapyapZ}
= {F, psinfsin ¢, psinf cos ¢, pcos}



A new (much better) friend

puly,6,pr.m) = {cosh(y)\/m? + ph. pr sin(@), pr cos(9), sinh(y)/m? + p# |
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Y — Y + Ypoost, Where cosh Ypoost = ¥, SINh Ypoost = V5.
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WATLAS

A EXPERIMENT

Run Number: 160958, Event Number: 9038972
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in presence of invisible particles

no complete longitudinal momentum information
(partonic center of mass is not know)

zero transverse momentum for the initial state
is still it is a good approximation
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Mass-preserving
transverse projection

{pazapyva} — {pZU?py} )
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A decay

a — bc

= 2y/p}, + m\/ph. + m2 — 2c08(AQ)prapre + mp + ml < m]

Mpe = Mype  TOT Yp = Y,

decay products have equal rapidity
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WV decay




rapidity alignment

rapidity is shifted under boosts

y—Y an Yboost

a boost along z brings the two particles to a frame where

pz:o

i.e. they have momentum only along the transverse plane

this is clearly the case where the full invariant mass can
be computed using only transverse quantities
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two invisible particles
... many troubles

Transverse Plane
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only the sum of the invisibles can be measured by the
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recoiling observable system
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guess
what you cannot measure

pTaXl _|_ pTaXQ — ZT

compute
2 transverse masses per each event

nax (mY1X17 mY2X2> < Mmx

make the guess safe
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Signal (Z,)+BG
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il ; make a guess
J | M) trial
0.0 —————
0 200 400 600 800

l trial

Thursday, June 6, 13



cluster the invisibles

N invisible particles can always be thought as a single invisible object

P,u,inv — Z Pu,i

1—=1nvisibles

M cluster,inv | m; and M cluster,inv <Mgx
1=1nvisibles

the minimal mass is attained for invisible particles at rest,
hence they have the same rapidity in a boosted frame

|
(max ) '
My (M iar ) = C +  C24+Mf
the “C"” parametrization holds for one as well as for many

invisibles, though the meaning of “C" is different
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