University

of Glasgow

8
VIA VERITAS VITA

Probing the strange meson spectrum via the vector-
pseudoscalar channel yp — nop

Darius Darulis
SUPA, School of Physics and Astronomy, University of Glasgow, Glasgow G12 8QQ, United Kingdom

. The GlueX experiment in Hall D was commissioned to We perform background % . i _______ Signal
perform light meson spectroscopy. Many hadron states subtraction using the ~ 35011 L% || P Background
~ baryons predicted by QCD calculations have not yet been sPlot technique. An S 00l - o 11 —— Total fit
experimentally confirmed. This is especially true for example of the fitforp 2 [ Preliminary | L
particles that contain heavier quark flavours, such as the | yield is shown. The Q 250 T
strange. same sort of fit is e, oF ik
performed forthenand 3 F FY
tetraquark  pentaquark A very interesting set of states are the hybrid mesons. the results are S 150 ¥ : 1_ +
They contain a gluon degree of freedom in addition to combined. - % +
@ . . N 100 y wolraal Js. %10 el
9 9 the standard quark-antiquark pair. Finding valent glue - W 5 : %
0 would be a big experimental confirmation of our current 50 L
glueballs hybrid meson understanding of QCD. 0: é
IIII|IIII|IIII|IIII|IIII|IIII|IIII
0.99 1 1.01 1.02 1.03 1.04 1.05 1.06
m(K+K-yy), GeV
forward calorimeter _ c -
barrel time-of : DIRC BaCkg rou nd SUbtraCtK)n ﬁ 32001~
calorimeter -flight : L -
start - Is unable toremove all 2 ¢
counter 7 = 3000
] background channels - & ¢
j we can see the N(1535) i 2500
resonance in the np a F
invariant mass T 2000 +
photon beam SpeCtrum. Further cuts 15![}{]:— t
. ] are required to clean up - f
wafer — forward crirt the sample. 1000}~ b
central drift u '
é \ chamber 500 |— | .
\ electron ) - .
electron tagger magnet beam superconducting N I I P PR P PR PR ST PR P
beam tagger to detector distance magnet 0 0.5 1 1.5 - 2.5 B 3.5 4 m?‘f?ﬂ]' G evﬁ
is not to scale :
5 - Gloox s GloeX
The experiment uses a linearly polarised 9 GeV photon beam. The GlueX > 14000[— Events: 194154
detector is able to reconstruct exclusive many-particle final states with = - ' e e
: : = — L I - GlueX Il with baryon cuts
good acceptance and high resolution. ] 120001 L Events: 52720
2 - 4
% 10000}—
E - —
o -
| - ——
E — —1
o 8000[—
= B .
6000 |— - .
4000 — . e
2000|— — — =
/\\ I--i_lLIIIIIllIIIIIIIIIlIIIIIIIIIlIIIIIIIIIlIIIIiIJII
P P 15 1.6 1.7 1.8 1.9 2 2.1 2.2 2.3 2.4 2.5
m(K+K-yy), GeV
The channel yp to n@p, whose t-channel diagram can be seen above, has Three states can be expected to be seen in this channel — ¢(1680), ¢(1850),
high strangeness content, making it a good candidate for producing hidden and hybrid candidate Y(2175). Suggestive structures appear in the
strange states. We focus on the final state K*Kyyp due to its high background subtracted invariant mass spectrum for the first two, but partial
branching ratio. wave analysis will be needed to confirm.
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