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B: First Look

er

cuts on the data by setting a “level three” trigger
or objects;

from the last version of Chameleon:

s point SPS1A gives total SUSY production o of 40pb, with
quark 3-5pb range — but this point has light superpartners!

eak gauginos is down an order of magnitude from this.
means heavier gluinos & squarks, roughly TeV.



sverse Energy

e mw|  ®  There is a substantial amount

Entries 22361
n400F Mean 242.7
£ [

RMS 1435 of MET in the sample.

: « 82.3% of the events have
MET > 100 GeV.

« Half have MET > 200 GeV.

* The distribution is the same
across many different types
of events

— e.g., Jets only (no leptons),
or leptons only (no jets).
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w Particle” (LNP)

s carried by a neutral particle without
the time scale of the detector.

etting 100s of GeV worth of MET from

T is due to a new stable particle,
such particle: the LNP.

ts that if there are two LNPs per
the LNP is approximately 120 GeV.



Ive Counts

foks * Lots of leptons!

4089 » Few prompt photons =
s probably not a world with
gravitino/higgs-like LNP.

» Looks “b-rich”: lots of events
were b-tagged, many more than
in previous SUSY black boxes.
Significance?

0 1.9 0 50.6 6.8 60 37.2 6.4
ecaying) taus?!

olated di-tau trigger, and very few on the
r.




n Counts

% * Lots of same-sign
dileptons (SSDL)

tau+
..... - — Most come from jets
o8 (few “clean” cases,
17 probably just where

2 jets failed the p; cut).
e * 5481 trilepton events!

© « SUSY?

tau+ Tril epton-counts (Il epton content {l+,1-,1"})
------- for all events

0

6 {r+1-3 V0" e+ e- nmu+ nu- tau+ tau-
(e I e
0 {e+, e-} | 297 258 530 520 32 19
1 {mu+, mu-} | 564 591 446 475 33 36
0 {tau+, tau-} | 0 1 2 1 0 0




all events:

Histogram18
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ass Distribution

Two peaks: around 600 GeV
and 1600 GeV.

Assume pair production of
two new particles:

Particle B (m; ~ 300 GeV)
Particle C (m. ~ 800 GeV).

# counts in each region

(~ 2356 &17359, respectively)
implies production cross-
sections of o;~100 fb and

6.~900 fb.

Former is consistent with
electroweak gaugino
production at that mass
range.

Latter is roughly consistent
with strong production of

fermions at that mass range.
(In contrast, 800 GeV scalar pair-

production would have a cross-
section of about 50-80 fb.)



ss Distribution
ton Events

re clearly separated if we look at
of the (rather large) subset of

Histogram2
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Resonances

begin to look for resonances is
ns. In the muon channel the
f di-muon pairs gives:

Histogram?2
Entries 1455
Mean 187.3
RMS 136.5
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IS

econst r uct Two algorithm:

f two disjoint pairs, Reconst ruct Two
nt mass of pair one and pair two.

raged invariant mass for the two pairs
er.

intermediate (unstable) particle occurs twice in

mass of the intermediate, but there should be
ame invariant mass going out.

obtain:

Histogram24
Entries 3617
Mean 153.8

RMS 7186 There are enough events to
conclude that we are not seeing
predominantly di-boson
production of Zs,

Events

400

300

but rather the pair production
of some "particle A" at

200

100

m, ~ 120-150 GeV.
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variant mass):

| ect (NunOF (oPhoton)==2)
( Get(oPhoton)), 0, 500, 50)

Histograma
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. Peak at 125 GeV?
lear Higgs - yy resonance.



gged jets.

tion of the b-jets for the
cisely two b-tags:

Histogram®9
Entries 1796
Mean 327.9
RMS 193.1
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n
Mean 2323
106.4
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exercise on
t, the first

on jet-p_is
GeV.)

a
S 4

>
w

b-tags (and without the jet-p;
pply Reconst r uct Two:

One peak could be
particle A at 125-150
GeV and the other
particle B at 300 GeV.

There is no evidence
that particle C decays
predominantly into b/b-
bar pairs (or lepton
pairs, for that matter).
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jets:

ng to get into slippery terrain:
ts in this sample and a lot of
es. Let's forge ahead anyway.

ith exactly 4 jets, and applying
to the 4 most energetic jets,

Histogram18
Entries 4833
641.9
280.4

« Peaks at ~ 300 GeV
and ~ 600 GeV.

— Evidence that
particles B and C
decay to jets?
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4 ). Hi stogram
)), 0, 1500, 100)



lavor jets, no jet-p; cuts:

ts, taking all events with 4+ jets

ruct Two to the 4 most
In:

Histogram25
Entries 768
Mean 444.6
RMS 334.8

« Now, an additional
peak at ~ 125 GeV
IS discernable.

— Evidence that
particle A also
decays to jets?
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4 ). Hi st ogran
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B: Second Look

dent states conjectured:

Seen in Seen in Seen in Seen in
ss? | Leptons? Photons? | b-jets? Jets?

N.A. N.A. N.A. N.A.

a ? a ?

2 0 0

0

ons.
e taus?

eptons plus MET imply SUSY?




All the Taus?

eV cut on leptons and plot the
all Tau events, we find:

[ stogramo_} | = The taus peak in the lowest
L1s0F RMs  'sa7 possible bin at 10-15 GeV.

> ¢
Wigo}

 PGS: hadronically decaying taus,
- E_(cluster) > 10 GeV, p_(track) > 3 GeV.

140
120
100

— We conclude that the taus are
being generated in decays of
New Physics, but are extremely

8O
60F
401

i soft.
5 100 150 200 250 300 350 400 450 500 ] ] ]
oY — Possible interpretations:
* They arise after very long
0. 190} decay chains.

» The particle that decays into
the tau + Xlies very close in
mass to particle X.



icted Dileptons

he m, observable.

t e+, e, ut, 4 and forms
v(u+5u-) i minv(e+5p~_) B minv(“+se_)'

» Looks like a hard edge at 60 GeV
(and a second edge at 160 GeV?)

» Integrated luminosity is 100" fb.
» Compare to Fig. 1 of hep-ph/0508143:
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L Figure 1: The flavour-subtracted dilep-

ton invariant mass plotted with the euts
described in the text.



and beyond...

are also consistent with SUSY.

production:

rough N, —1I—I"I" N,
RV v N

ilepton channel has the same
from all events:

— consistent witb
LNP =LSP = N,
me = 120 GeV.

1

progress:






IS ChRoot?

package built to look at
ced by PGS.

a command line interface
feature of ROOT.

tallored to handle




oot — | thought we
ad Chameleon?

h faster and far more
nt.

ox B in Chameleon takes appx.
n ChRoot the same takes 75MB.

tes to load boxes in Chameleon,
nds in ChRoot.

other outputs are very quick.



oot — | thought we
ad Chameleon?

d Universal

, easy to modify and widely

was made to create a foundation
ed tools to be built.

tablished in the HEP community
nd Theory closer.

to bug group manager for a



se ChRoot

Is the Quick Start Guide
e LHCO wiki.

examples and gives basic
tructure.

ixt included in the ChRoot tar
ese.




use ChRoot

to make the move from
hRoot easy:

hameleon-style alternatives
t C++ syntax are available.

unof (oEl ectron) >= 1 && NuntX (oJet) == 1)
ectron) >= 1 &% NunOf (oJet) == 1 ).size()




0S

ept for the two jets with the
events with at least 4 jets:

nof (oJet) >= 4 )
(oJet). SortBy(TrackPT())-1-2 ), 0, 1000, 100)

tly two photons that passed

1000 2000 3000 4000 5000 6000
GeV




edback

progress that is
(almost daily).

suggestions and any
hRoot to

n@physics.upenn.edu>,
broso@sas.upenn.edu>.




