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Status of Omega Paper

e Dataset: central (20%) Pb+Pb at 158 AGeV (011)
e First results shown on QM02

e For publication:

o Redo simulations
- Old simulated data lost
- Refined procedure
- Statistics
o Cross checks
v Validity of signal
v- Comparison of simulation results and data (X4, Yiargs €tC.)
x Stability of final results with respect to cut variation



Omega and Antiomega Signal
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QMO02 Result: m, Spectra
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QMO2 Result: Rapidity Spectra
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New Analysis

e Improved background fit
o Fit with peak+polynomial

o Peak description from
simulation

o Peak simulated for each
phase space bin — variation
of width included

e Open question:

o Include Q from Bham cut
selection to increase
statistics?

o Seems to be less stable

e Simulation

O

So far 2x10° Omegas and
2x10% Antiomegas generated

Aim for 6x10° total
Work in progress



New Fitting Procedure
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New Analysis: Comparison of m, Spectra
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Conclusion

e Finish new simulation in next weeks
o Rapidity spectra
o Consistency checks

o Paper draft existing and could be distributed to editorial
comittee
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The pnednctng of £ and {7 3o ceotal P colBkinos ot 158 AGEY how herm messnrrsd by
the MA4D collahnmtirm. Whik the tranerene mas qertm do oot khoee any wignificant differenee
hetwern partide and anti partide, thee appens to he s clenr dfferoes hetoeen the Imgitndinal
dikddtmtinoe. F'mm the intgmaiion of the mpEdy metm the Dl ¥kl a0 e odocted an

HIy =¥ and (fTF ) =TT
Hoapwnnin

Heawy Inn collklene at ultra-relatlvistk: energles pre-
thxe strengly Intaracting matter imder extreme ooml-
tlone. The maln gral of stxlylng heary oo meactinme
& to create & gtate In which the confnement, of fuarks
and gliroe lngkle hadrems & o lenger valld, the &
called ymark-glieo plasma [1]. The measmement, of ol
tlple sirange partlcles e of epeclal Interset, ln thle oom-
text. Ezpedally the £3— and £ | coneting entirely of a
(@) nuarks, prewkle & wary eringent teet oo the varlone
hadronkatin anmmarks. Micreerspleal modeks that, pre-
dus {1 (I ) #la etrng fragmentation wonld predlcr 2

= Ar ratln; 1, due tothe topology of the etring which
mnet Inhide the non-strangs valemee ruarks af thelr ends
[2] Statitical models om the other dde would predkt a
£ J¥F ratlnj 1 azthe efiect, of & non-vanlshing haryenls
chenral prtentlal [itatinn].

e to thelr low eoees eactln whh the srmeiimdlng
hadronk: matter,

The here presratad data bave been measirsd with the
MA4D apparafne. A defalled demriptlon of the scper-
imental estip can be fmmd 1o fi]. The analyeed data
eat, pemtalng 3 - 10F [77) Ph-Ph event, whh a2 heam en-



ey of 158 AGRY, faken In the year X)) nmplwe pe-
Arel. The centraltty eelartln oormeeprmde 10 the HE
nsf cenfral par, of the total 1nelastle croes section, Te-
ailtlme I an aweraged nmber of wonmded miclerne of
(Woop = 3ETT [11]. Omegas are reccnatrietad via ther
charged decay branch (1 — AK™, rsp. § — K7,
wlth & bmwching fracthen of 67 8% [1. The {1 (i)
cand¥latez are formed by combining A (A ) candldates,
recemetructed 1o the Invarlant, mase reglen [1.101 GeY/je?
- 1131 Ge‘rrfﬂj], with &ll frmmed changed frarks. In or-
ter 10 Hentlfy & secrncdary wertex, hoth are extrapolatecd
hark to the target, bllowlng the game procedurs 8z em-
plved In the E analysk [§). The reniltlng comibhats-
rlal barkgrenmd can be redhiced aubstantlally by applyine
varknig et The contritmtlen of fake A (A ) cand¥lates
can he redweed by ldeniMrlng the decay [antl-jprotons
¥la the meamrEment of thelr mergy ez In the TPCs.
In the zame way an enrlched Kanms eample 1z axtractacd
oo the changed trarke. A Dirther redhictlom 1z arhlewacd
by requiring a minimal dlatancs of the escemlary wertex
1o the target poaltlen . Addiienaly, the £ () can-
diate must, point, bark to the Interactlon wertsc, while
o the cther e the Kann track chenkld polnt, away from
1t. Thersfrre hrth are sxdrapolated back fo the target,
plane aml errreepomding etz are placed oo the dstance
of thelr Impact. parametar to the htsractlen polot, Flg-
nEe 1 chevws the resnlilne Invarlant, mass dlgtoibiflon for
the @im of £ and {F . A clear dgnal at, the mcpectad
praltlon (Ma = 16725 GeY /e []) 1z ohasrmed,

In nreder to eubtmet the remnalninge cooblmatorial baek-
grenxl, & Ating precsdhire & emplyyed. In a 8rat 2tep
slgnal aml backgroame are Sttad together with the sum
of a Leorente-funetlen and & pelynoodal. The frst coe
tirnsd ot phememenslogleally fo provlds the best de-
&Tipflen of the peal maglen, while the latier coe s
nzd to it the mderlyhg backgroomed. I the seoooed
gtap the fited backgrenmd e enbiractsd and the me-
malnhg denal Iz hiegratad In the hvarlant, mass hier-
val (Mg — &M Mg+ A& M), with AM =TT GaY e aly-
nnibarkgrmound, apt  oor of penk ezbmetion The raw
£ (¥ 7 7l has to he oorractad for the efarte of the
geometrleal anceptance and the reccnetoie oo sficleney.
The lattar roe k& streogly Infhiemwesd by the high track
ety that, k prevalllng In central Fhi4+-Ph mactione of
thlz heam energy. Thersfrre & wery carefil evahiation
of thle effect, 18 manlatory. The here emplkyed pro-
eachire gtarts with generating gmmlated (2 and {5 of
ajual ammmt, eovering the finll phazeepane ancaslble fo
et meanmement. The Geantd 21 package [7] 12 nsed 1o
track the generatad partlcles thremgh a detalled deserip-
tlem of the I AAR detartor geometory. Tallng lnts accrimt,
all kmeawn detantor effectz, from thess gmulatad fracks a
readent, pad reeprnes ln AN valee k derlwed. The
smulatad raw data of & ngle I [ﬁ_ 1 1s ackied 1o the
raw data talken from & measured event, and the aimme:d
up data g subjectad 1o the zame renomtTictlon prooe-

3UU|||||||||||||||||

Entries

p,> 0.9 GeVic
19<y<359

250

200

180

100

&0

17 176
mia K {GeVic™)

TI;. Lk Thr imvecizat mam distoibmtom of A K and & KV
paiw for centml D reectiome &t 158 AGEY. The wignal
in mirgrated mer the phawsqeu s rgon n 2> 09 Gt-.vl,l'ﬂ anel
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thire 8z the nermal data. By extracting the fractlon of
all fmmlatad {3 (I ) that are reccnetmuctad after he-
g embeadded thk way, e recomstrietien eflcdmey 1o
the enviremoent, of & central Fh+FPh ewent 1z ewaluated.
Fhally, the crrrectlon & applled to the data In the oo
regprncling phasze spare bin.

Flgure 2 dicplays the menltlng iTAMTATS DA SpeciTa
of £ and £ n & meghm of twn unlts of rapldity arcumed
mld-rapldlty. b clgn¥icant, dlfermee In the spectral
shape hetoween padicle and antl-parficle can be ohearwed.
Crmeaiently, the elope parameters, extractad from a
with an exprnentlal funethn [deshed nes I Flg. 3] of
the fhrm

_daN

syl ypelaey
are In gred agreement: T2 =T7ETP RV and
T[] =77H77 MeY . Thess numibers are alghtly ahove
the meamurement. of the WAT collaberatlen [, o
etll romelstent, coneklering the relatiwely lange statlstl-
ral errere. Hewewer, fieon thie At the Arat, data pelota
[te4 — s < 025 GeY ), which eeem ot o fellow the ex-
prmentlal hehavlsr, ars excluded. A befier desrriptlon
of the data pelntz In the whele messured seg-rangs 1
arhlewsd hy & o]l haged nw & hwdoedynamleal pleture
and azmmhg & transeersly sxpamde anlsden emmee

mexp—% (1)
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Tl T The tmowwesws mam ertm of T [l wymhnle)
and i [npen wymhols, waksd by a fctor (03 in cemtral
't I'h rwimine o 108 .!}ﬂl’, mrawnrryl in the mapddity
rangre 10« g« 39, The Amhed Jmew repeesent fitn with
an eponemtind, while the anlid Jme duplmm the wntt of a
mnedr] imrhring teosveme expansiom with the parmmeteo
T = 1% Me¥ and i =15 [wee et

[0]. The parametsms of thi mxlel are the fressac,
temperatire T and tle mean framverse Sow weloelty 1%

I:;ﬁ = tanh—t ﬁ.:]!

dhy tity Cral iwalnb
muimm“‘““x‘( T )Iﬂ( T ) 2

The eurves shewn 1n Flg. 2 (golkl Anes) are calmilatad for
the parametere T = 12 MEY and § = 0.5, which pro-
wile & reasnmable elmultanasue 8t to all partlele gpecles
[10]. Thls weuld mply that, even theugh & pure expo-
nentlal At 7lelde a relatlwely law glope parameter, the
£ [f¥ ) tranewerse mass epectra are sl In agresmn et
with the asmm ptlon of sfrome radlal fow.

The lange anneptance of the WA 4D experinent, alse al-
lowe o mesgure the £~ ({1 ) ecizs In loogltuclinel
diectlen. Sinee the dgnalfhackgrouned ratln In the -
glen 1 < 09 GeY /) & ton Iow to sdract 4 ggnal, the
meanmad ylald has to he sctmpelatad te the whole pu-
range. The wexl exirapelatlon facter §f k% derlved forom
the Ata to the pe-spectra and asnmed tobe rapld iy Inde-
penclent: §f =T717T The umwertalnty of the axtmpolation
Inhides the differe s between the wmrlons Ate. Flgme 3
ghewe the resulting rapldity speactra for the £ and £ .

dMidy

¥
I} % The mpiedity spertm of 1 and fit in crntral Fh4Th
ratnoe ot 138 AlGeY. The fnl] wymhols ae the messnred
data pomtn, while the open nnes show their reflertinn smmnned

midmpilsty. The total yirlds wem rctrateel hy intrgrating
the Cransian fite [wnEel Jmew).

Both spectra can he Stred with Gansslan, realtimg In
a alightly larger wiith for the 1 [#[i27] = 10+ 03)
as for the 0 (oL 1= 0.7+ 0.1). The ftz are uesd 1o
exirapnlate Infn the immeamimed rapldty reghm, there-
frore allow 1o dechics wales for the total mukiplicdties per
event: () = QAT 007 and {3 = Q.15+ Q.02 The
enmespending Flelds at, mld-mpldity (2.4 < g < 3.4) ane:
(- =077+ 077 ancd 01— = Q77 £ Q77

aumimary. omegn and ant-omegn, frae mpldig mes-
AuREment der, thermal moded
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