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Elegant extension of
spacetime symmetries

Grand unification works
better than SM

Well motivated R-parity
automatically gives dark
matter candidate

Solves hierarchy problem?




ATLAS SUSY Searches*
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“Only a selection of the available mass limits on new states or phenomena shown.
All limits quoted are observed minus 1o theoretical signal cross section uncertainty.
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Largest contribution to Higgs radiative correction comes from top

huy, huy,

Stop cuts of quadratic divergence, giving log divergence
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« Stop is lightest colored particle,
consider only one species
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« R-parity and neutralino LSP is well
motivated, possible chargino as
well




T
« Stop is lightest colored particle,
consider only one species
t t
« R-parity and neutralino LSP is well
motivated, possible chargino as 0 X
well X 0




T
« Stop is lightest colored particle,
consider only one species
t1 t
« R-parity and neutralino LSP is well
motivated, possible chargino as 0 X
well X 0

» Require m; > my 4+ M, o0



« Stop is lightest colored particle,
consider only one species

« R-parity and neutralino LSP is well
motivated, possible chargino as
well

» Require m; > my 4+ M, o0

N



















Searches performed
with 0, 1,and 2
leptons in final state
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ATLAS + CMS multijet (courtesy of Brock Tweedie)




STRENI BUUNL

t.t, production Status: December 2012

I 1

L I 11 I I I I I | I 11 |
S i | | | | . | | | I T T T T[T T [T T[T T T[T T [ TT T[T [TTTT]
8 350 - ATLAS preliminary L, =13 "Vs=8TeV L =4.7f0"Vs=7 TeV .

~ ~0

— o e Tty 1LATLAS-CONF-2012-166  OL [1208.1447], 1L [1208.2590], 2L [1209.4186] -
I3 - Observed I!m!ts — tl — bﬂ;"q, m =106 GeV - 2L [1208.4305], 1-2L [1209.2102] —
- 300 - 7 Observed limits (-10y,6,) sy T, — b+, m | =150 GeV 1LATLAS-CONF-2012-166 - -
- — — - Expected limits 1 b43(,, m [ =my - 10 GeV 2L ATLAS-CONF-2012-167 ]
i == b, m .= 2 x Mo 1LATLAS-CONF-2012-166  1-2L [1209.2102] i
__ ~ ~t o~k ) 0 ~0 -
250 i ' t,— b+x1 X, > W )+X1 t,—t X ]
- \Q\/ =
= &S m
- 14 ]
200 N g
’/&y 1
N o i
N S i
M. >0t (=150 GeV) —
150 [75"! TR - — - i ]
100 -
\ A
5 -: . |
50 . To6Ger T T T RN | ;. \ | ]
m,. = 150 Gev'\f_\‘ i / / h L, =13 fb’" I
Lu=13f0" % ;o o '| : .
i A / : |
|||||||||||||||||||'-‘||||||||./|.'|/|IIHI||4 Jllllllilllllll

150 200 250 300 350 400 450 200 250 300 350 400 450 500 550 600 650

my [GeV]

+ CMS 1 lepton (8 TeV, 10 fb-)



STRENI BUUNL

t’[ roduction Status: December 2012
14

;' |||||||||||||||||||||||||||||||||||||,,|||||||||||||||||||||||||||||||||||||||||||||||_
8 350 - ATLAS preliminary L, =13f"{s=8 TeV L, =4.7 fb"¥s=7 TeV .
—_— = o — t~1—>t§<‘° 1L ATLAS-CONF-2012-166 OL [1208.1447], 1L [1208.2590], 2L [1209.4186]
I3 - Observed I!m!ts - b+X;, m =106 GeV ; 2L [1208.4305], 1-2L [1209.2102] —
E 300k Observed limits (-1040,) s T, - b+%,, m | =150 GeV 1L ATLAS-CONF-2012-166 - .
- — — - Expected limits men T — by, m =my - 10 GeV 2L ATLAS-CONF-2012-167 1
p 1 1 y t, —
B t. = b+, m'=2xm, 1L ATLAS-CONF-2012-166 1-2L[1209.2102] i

L _ 1 1 X; X1
[ e " 0 ~ .0 .
250 | | | = b+, 7= W, i~ t%, ]
- \Q\/ =1
- 5&/ .
- 7 -
200 e LT i
- S -
B Y4 4
B / \"‘ -
., >t (=150 GeV) :. —
150 5 == - - - & .,‘. ]
. [ -
i' )
100 \ -
T
| -
___________ / | -
50 R/ I
/ -
R =

r 4l /oy xX 7 / 1 :

||||||||||||||||||'-‘#'|||||||/||/|IIHI||4 ||||||'||||||Il

150 200 250 300 350 400 450 200 250 300 350 400 450 500 550 600 650

my [GeV]

+ CMS 1 lepton (8 TeV, 10 fb-)

10



VP RL V

Dominant Background:

0 lepton search g
« Use modern W
top-taggers Th
t
QQQO0Q ’ J
« More sophisticated W
tau-veto t j

11



VP RL V

Dominant Background:

1%
0 lepton search
« Use modern W
top-taggers Th
t
b .
J
« More sophisticated
t
tau-veto .
J

11



VP RL V

Dominant Background:

1%
1 lepton search
« Use modern W
top-taggers Th
t
b
1%
« More sophisticated t W
tau-veto \
% b e/

12



Projection for 14

TeV, 300 fb-', 3,000 3
fb-1? -

Reach at VLHC?
Linear collider?
Muon collider?

« Audience
suggestions?
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Use HEPTopTagger to distinguish hadronic top
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