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Tevatron Collisions l. b-Baryons with J =2 IV. A optimization The Particle

lIl. Decay & .JJ /1)) selection

\/; — 1.96 TeV Tevatron The family of particles JAp(18) We look for the following £2, decay A
made of three quarks = — mode: A" invariant mass

is known as baryons. Qr — Jap 0 Once we have .selected JAp's, we .Iook gz -‘.
for two opposite-charge tracks with a 3
b-Baryons are those with common vertex to form a A. We apply
2 _ @ b ——
containing at least Jhp — putp=, O — AK™ some restncﬁons to these tracks and £ o0}
one b quark. . the vertex in order to reduce the A § F
and background as much as we can. The

track with the higher py, is assumed

In this case we look at A—pm™.

A selection

the ones having a total to be the proton as we confirm from MC studies.
angular momentum J equal to Y. Its topology is depicted on this
figure. AK:
Fermilab Tevatron Collider We took some initial information

from both, theory and the Resulting A’'s are combined with an extra track, which is

B 0~ .
Currently the highest energy particle collider is the 2, accumulated experience from the assumeq tobea K.
circular accelerator at the Fermi National p=p SV €= analysis which led to the first Depending on the charge of the K, we define two separate sets:
Accelerator Laboratory in Batavia, lllinois -thirty observation of the E, (dsb), in @ K and 7 charge match. To form §2 ™ candidates. e
miles west Chicago-, its short name is Tevatron. the summer of 2007 by D@ [2], which have a similar decay chain. o4
Produces collisions between protons and anti- This analysis was performed K and 7 with opposite charge. To optimize and
protons crossing paths in two detectors: D@ and with 1.349 fb-! of data collected JA) ¥ background studies.
L o -
CDF. | | D@ Runlla in pp collisions at /s =1.96 TeV | | | J /b invariant mass Using the |
Here, the particles accelerated at 980 GeV in 1.3 fb-1 with the D@ detector [1], at the With the information from the central . wrong-sing we pT g
opposite direction, collide at 1.96 TeV. ' Fermilab Tevatron Collider. tracking system and the .calorimeter, ~§ - find an optimum |
Some important discoveries have been made at we select two opposite-charge ¥ 1 cut in the A
Fermilab: the bottom quark in 1997 and the top These data was reproces§ed muons coming from a common éw proper decay
quark in 1995 being probably the most important. g i Jne13  with an extended tracking vertex. ) § 2o0of | e n gth
Recently, two b-baryons: =, and £2,, were first | | | | recon.struction.code to increase Th(.e reconstructed PP interaction & R ST significance that
observed with the D@ detector. These are the identification efficiency of long-lived particles such as the point is the one we take as the M(ut pu=) Gev/c? allows us to clean the signal without the direct use of the right-

particularly important, the CINVESTAV Group at 07 (sss). production vertex for the £2,. I/ sslaction. sign candidates.
D@ have a key role in the discovery of these
particles.

O o O
' , VI. Final Combination VIl. Result [5]
4 P > @ ~ ~
? o = . . (2 invariant mass We use multivariate analysis techniques The final combination with all selection iwasiant s Using 1.3 fb™! of data collected with the D@ detector from pp
. o . . e [3] to clean the A K combination. criteria, was made first taking various o o099 ;OIL'S;(;n; ff ‘:ég(f 1)’9?_%\8{'( attt)h?ZF_ermllal:;T?\/lalatrop Cct)::'dzr’ we
o oo §‘°° \ﬁ E**@*gi?é& A BDT classifier with 20 variables takes samples where we don't expect to find 2 dr: . ﬁ_—_—; J;;( - °_)5y;2_(j€[ e;’re_”];{o_ ;)wmg e decay
', 0 - “ﬁﬁﬂﬁ%\* v into account the most important any signal like wrong-sign, sidebands 3 [ . b o p ' ,
: ° : - sii wens=Sien | characteristics of the final particles to and MC from b-decays with similar §* We Obt"f"” & ass of 6.165  0.010 (stat) = 0.013 (syst) GeV/c \\lﬂ\\\\' ,
’ . i §‘°° il"’“"""‘ ****** improve the quality of the j? signal. topologies; to test for an “artificial 3’ with a significance of 5.4 . All other hypothesis used to model s 9 RN
T ‘\ . ’ g6 17 i 18 To train the BDT, we use 2F — A K¥ production” due to the method. As § FAsidebands signal and background also give a significance above 5.0 &. \
'y, Ao =—|| MC events from fo—nf/w thdecays expected, we don't see any signal The probabl!lty of the _Ségnal coming from a fluctuation in the \o\
‘.. . ’ wowe® / ) °F as signal and wrong-sign combinations where it is not supposed to be. apcloclio, .0 ba.ck.ground Is 6.7 X."O - | - | R
L Y . v, * . ? o E sof | as background. In the correct combination, we see an " M) D) GeV/R This is the first experimental eyldence of the Q{) in this parFlcuIar
. L . s . M | Due to their similar decay topologies, excess of events. We report the fit to  Control Sample Combinations. decay channel. The observation was done with the significant
¢ A A L L g | we investigate the possibility of assign this histogram with a Gaussian signal plus a flat background, but contribution from the CINVESTAV Group at the D@ Experiment.
~ ¢ S ’ o or a K mass to an actual 7 track ~which we also tried various
e " .0 o q LY would give a = instead of £27,- and 19 other hypothesis
Se X M(A K) Gev/c? remove those events which 14} about signal and
0 selection consistently producea =~ | background shapes. Refe rences Run 203929. Event 22881065.
Connect the dots After removing possible =~ events, is ! invariant mass 2 T Our main source of M(f2, ) = 6.158 GeV/c?
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systematic error
comes from the [1]1 V. M. Abazov et al. (D@ Collaboration), Nucl. Instrum. Meth. A The figure shows one of the events we found
variation in the 565, 463 (2006). consistent where we have identified clearly each
selection criteria. [2] V. M. Abazov et al. (D@ Collaboration), Phys. Rev. Lett. 99, one of the final particles as well as the

evident that only the correct-sign__}
combination shows an excess in the3 i

number of €27 candidates. 2 ot

As in the =, analysis [2], the mass3 |

“w 20F

bd

contamination

Every collision at the Fermilab Tevatron Collider
gives High Energy Physicists a set of dots; hits of
particles as they interact with different detector
subsystems. The job for them is to use their skills to

oo
.

Events /(40 MeV/c?)

| definition for the resulting candidates, § .| i Finally, we use the 052001 (2007). reconstructed intermediate states.
extract the physics out of the dots. combines constructed and reporteds! q; gy 5 4 |4 T4 4 b logarithmic [3] A. Hocker et al., arXiv:physics/0703039. The cross section of the central tracking has been
The D@ Collaboration is a worldwide group of masses for the JAp, 2~ and their WA K) Gov/c? ' likelihood ratio: [4] C. Amsler et al. (Particle Data Group), Phys. Lett. B667, 1 superimposed.
scientists and CINVESTAV's Physics Department is combination. Applied to MC events, we 0 final selection o - (2008). The red points correspond to the Silicon Microstrip
part of it. One of the activities there, is the StUdY of reproduce the input mass used at generation level. We also see 5.‘M23/¢6.a) Ggev722 e \/2 - _%B 31 V. M. Abazov et al. (O Colisboration), Fiys. Rev. Lett. 191, ST GRS B WD Ghi SESpD ®
those collisions to achieve a better understanding an improvement in the MC mass resolution. The mass is: 232002 (2008). Central Fiber Tracker (CFT) and in green we have

of the fundamental constituents of matter and the
interactions between them.

identified the hits used to reconstruct the specific
tracks.

M=M(JAb Q) =M(J/p) —M(Q2~) +M(JAp)+M(Q7)

M’s are reconstructed while M’s are reported in [3].

to determine the significance of
the signal.

Observed signal.




