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Hyperon — why?
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Hyperons — electromagnetic decays
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Dalitz decay — the key to electromagnetic structure
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O
Dalitz decay — the key to electromagnetic structure

Dalitz decays, appearance of intermediate vector mesons! p/w/¢p JFC=1- (=y!)
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Our go als A(1520) - A(1116) e* e

Never measured for time-like region,
relatively high BR for space-like transition
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HADES - now and In close future
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—
Strategy Of analyS|S Hadrons

e Tracks reconstructed in MDC

* Geometrical cuts
discriminates from prompt
strong decays

e Thanks to narrow A° mass
peak, good identification
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Di-leptos

» detected in RICH,

* momentum
measured in MDC

* OA cut helps cut
off conversion

Bormio, 21-25.11.2019 Krzysztof Nowakowski



. . n . = HADES preliminary R
Simulation results: A Dalitz & =< i ;
weop s . 103 \ — Y ACTE ,
AeT e invariant mass \ ——— Aus20) A 1
\ A(1405) = Ae'e
= - HADES preliminary 10 s e
--g B Y Ae'e B e
P - '
& 70 F - CB 10 - A(1520) = A e'e’
i A(1520) > Ae'E '
60— ;
A(1405) - Aee 18
500 £(1385) 5 A g€
L A Ne'e 10—‘ -
¥ 3 A(1405) — A '€’
40__ —
B 0 100 200 300 400 500
30 M. . [MeV]
z HEoies s 1110 MeV<M, < 1120 MeV + geometrical cuts
20_ 1. Fy
- 7 H* production pp — pKtA* | pp = pKTXL*
10 i Ttot: 130 ub 80 b
» \
L=y - . : .. T —— H* Dalitz decay A — Aete™ | T* = Nete™
?200 1200 1600 Toatiz 8310-%ub | 7.010-%/ib
M, - [MeV] EH*rec’ 0.5% 0.5%
Expected count rate:
M >14O Mev proton target: 34 part/day
ete- PE target: 240 part/day

Bormio, 21-25.11.2019 Krzysztof Nowakowski



O
Simulation results - =
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Summary

* Radiative decays of hyperon are an ideal tool to
discriminate between different theoretical model.

* Dalitz decays were never measured — can be done
by HADES and compared with results obtained for
non-strange sector (N*(1520), A(1232)).

* Performed simulation shows good perspectives for
identification of hyperions at HADES.
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Results given by HADES In hyperons sector
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TABLE 1. Theoretical predictions and experimental values for the radiative widths (in keV) for the transitions ¥ — A(1116)y and
Y — X(1193)y. Some models have multiple predictions that depend on different assumptions. For comparison the predictions and experimental
value are quoted for the A(1232) — py transition.

Model A(1232) £0(1385) A(1405) A(1520)

Py A(1116)y z0(1193)y A(ll16)y z0(1193)y A(ll16)y 20(1193)y
NRQM [3,4] 360 [14] 273 22 200 72 156 55
RCQM [5] 267 23 118 46 215 293
xCQM [6] 350 265 17.4
MIT bag [3] 152 15 60, 17 18,2.7 46 17
Chiral bag [7] 73 1.9 32 51
Soliton [8] 243,170 19, 11 44,40 13.17
Skyrme [9,10] 309-348 157-209 71.7-16
Algebraic model [11] 3437 221.3 33.9 116.9 155.7 85.1 180.4
HBxPT [12]* (670-790) 290470 1.4-36
1/N. expansion [13] 298 + 25 249 +4.1
Previous experiments 640-720[30] <2000 [22] <1750[22] 27 +£8[19] 10+£4][19] 33411 [17] 47 £ 17[17]

23 £7[19] 134 £ 23 [16]

This experiment

479 + 120*8,

159 + 33 + 26 [18]
167 + 4377

“The results for HB xPT [12] are normalized to the quoted empirical range (in parentheses) for the A — py transition.
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Data from previous experiments

* pPNb @3.5GeV * pp @3.5GeV
- Sep 18 - Oct 20, 2008 - Apr 13 - Apr 30, 2007
- [.7-10° events - 3-109 events
— Multiplicity = 3 trigger — Multiplicity = 3 trigger

Interesting final states:

* pm-/(1116) candidates

e An"m - A (1520) candidates
e A -X°(1385) candidates

* Ae" e - A (1520) candidates
* A - & (1322) candidates
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. This work L]
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Cross-section estimation
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E =4.5 GeV (VS=3.46 GeV) is 0.51 GeV over production threshold for A(1520), what corresponds to A(1115)
production at VvS=3.06 GeV. The cross section for this energy is equal 130 pb
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