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NEW last' summer! ATLAS-CONF-2012-0/0/
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ROTEALIHY STCHRS

The stop could be lurking very near the top quark mass,
canceling the Higgs mass corrections.
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BOITEALIRY ST

The stop could be lurking very near the top quark mass,
canceling the Higgs mass corrections.
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STOP & TOP

Stops at LHCS8 (NLO)

Madgraph LO:

CROSS SECTION

At stop mass = top mass,

110 rate Is about |/6 of top rate.
0.3

10.1 5"
003 “\/\/hy so small! Very naive:

2% both color triplets, 1/2 the
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freedom, why not
|/2 the rate!?

o(gg — tt) ~ 68 pb o(gg — t1t!) = 11 pb
o(qq — tt) = 23 pb o(qq — flfl) ~ 1.6 pb



THRESHOLD DEPENDENCE

Madgraph LO:
o(gg — tt) = 68 pb  o(gg — t1t]) ~ 11 pb

o(qq — tt) ~ 23 pb o(qq — t1t)) sb

The smallness of stop production from g-gbar Is related
to the threshold behavior. Must produce the stops In a p-

wave, so rate goes ~ BB°.

Top production and stops from gluons are ~ B, so need
a better explanation of the small ratio of stops.



MASSLESS LIMIT

Production rate of stops from gluons:
Ba2 T
48s

o(gg — 515{) —7s>m

Production rate of fermionic quarks from gluons:

do G ool 9
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Have a forward singularity: cut off by the stop mass, but
enhances the top rate.

Real kinematic difference we should try to exploit.



AMPLITUDES

Consider the even simpler example of vy — é7é~
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A(l_l_, 27, 30, 4¢) = 1€
I he amplitude Is a pure phase.

The t-channel pole Is absent; a photon can't split into
collinear scalars while conserving angular momentum.

For fermions, the usual splitting amplitude story
ameliorates the 1/t pole to a 1/v't:
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RAPIDITY DIFFERENCES

Rapidity Gap
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Result of the t-channel singularity for top production.
Interesting stop/top difference, coming from
angular momentum conservation.



HOWEVER..

Stop/top rate I1s small, so 1t's a small change In shape.

Rapidity Gap
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0 some extent, mimicked by a larger RG scale choice
in the NLO calculation. Need better Standard

Model theory! Understanding tops is key.




SPIN CORRELATIONS

Stops have no spin correlation; sensitive observables, like
azimuthal angle between leptons, look similar for stealthy
stops and tops with spin correlations “turned off
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Adapt work of Melnikov & Schulze on top spin correlations
BRIES ) )) to this context.




LIKELIRHOOD

Matrix-element based probabllity for the two hypotheses,
H = {corr, uncorr}
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Likelihood ratio for an event to be a correlated top pair:
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LIKELIRHOOD

Likelihood Variable R, Parton Level Likelihood Variable R, Jet Level
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This has some discriminating power. Monte Carlo pseudo-

experiments: exclude 200 GeV stop at 95% CL with 20/tb
data.

Seems more robust to NLO scale variation.



LIGHT STOPS

One idea: leptonic M.

My or stransverseti: &

variable from Lester, Summers
hep-ph/9906349
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Missing momentum
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=S TIMATED EXCLUSIONS

T, — G (2012)

—~ 30
o)
(==
Q& 25
0
O
T 20
=)
[
O 15
(/7]
=
(]
X 10
Q
_SD
o
. 5

g S

00 150 200

250

T, - tB/T —th (2012)

300 350

Kilic, Tweedie

t — G (2012)
12IIII!IIII!IIII.IIII.III

iy
o
|

..............

o
|

# o’s exclusion (LHCS, 25 fb’)

T ———

450 500 550 00 150 200 250 300 350 400

m; (GeV)

T, —th /T -8 (2012)

450 500

550

m; (GeV)

300

400

C
500

600
m. (GeV)



U TURE WORKY?

On the experimental end, it's clear what we need: try to
exclude this region with spin correlations, dileptonic
M, anything else that seems promising.

understand tops well!

More stud

INncorpora

INg New progress at

distributio

n uncertainties (whic

ies of effects of uncertainties at NLO, may

NINLO, but also e.g. parto

N we didn't examine)...

But keep In mind large theory systematics.: if stops
ook a lot like tops at only 0% of the rate, we’d better
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