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HADIES

ZAY Strangeness Physics with HADES  mm

Can we detect X% in HADES ?

KO K* K A0 T+ = production in p + p,
p+A A+A

Hypernuclei for A but not for X

HADES Coll. Eur. Phys. J. A 50 (2014) 81
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m, =1115.6 £ 0.1 MeV/c®

n
=

6, =311 0.1 MeV/c*

N, = 1139126 + 1461 (20)
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P + Nb (E =35 GeV), VSNN = 3.2 GeV
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myo = 1192.642 + 0.07 MeV/c?
1(JP) = 1(1/2%)
ct=2.2-10"m
20 5 A% (99.0 %)
20 5 Alete (0.5 %)
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Observable Detektor

p MDC (Magnet)
B TOF(ino)
dE/dx MDC / TOF(ino)

RICH/ Pre-Shower

dEdx/dp [MeV]
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p+Nb,E,,=35GeV N=4.21-10° evt
reconstructed N=14- 10°A°
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AN Strategy for £ Search UM

No Calorimeter Field

MDC IlI/1V
3% y —» ete” near target

Beam MDC I/ll
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WA Strategy for £ Search TUTI

HADIES

Particle

PID

; Tracklet
D #

dEdx + tracking

dEdx + tracking

RICH + tracking \
. ez \
RICH + inner MDC
X e —_ Field MDC II/1V
E - MDC I/

Slow e cannot be tracked!
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75

N Track/Tracklet reconstruction TLT

HADES
‘ p+Nb, E = 3.5 GeV
v —elet
eTrack: 9’¢’p’E S?q
%eTrack eTracklet: g,qb ?
eTracklet Opening Angle o "

Event Hypothesis: E, = 77 MeV, eTrack, gTracklet §

—p Calculate pTracklet
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ZAY A0 candidates with coincident e*

HADES

P~ - Invariant mass

p+Nb, E = 3.5 GeV
s prete

A-Signal
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Za4 v0 Signal: prete - m.

HADIES
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243 70 Signal

HADIES

4-particle invariant mass

p+Nb E = 3.5 GeV
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finite gamma resolution

20 CB for Sim reduced
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ACC x EFF =reconstr. / primary
Efficiency = 10 corrected
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ACC x EFF Matrix
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Acc * Eff [%]
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p‘ mid rapidity PP
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ZA Systematic Uncertainties

HADES

Sys Errors Value

et/ e IDY 25 %

A ID? 4.4 - 4.9 %
¥ Reco -10.2 + 3.1%

Backgr. subtr. 7.7 %

Quadratic sum 30 %

« Use published errors for A and e* reconstr.

1) HADES Coll., Phys. Lett. B 731 (2014)
2) HADES Coll., Eur. Phys. J. A 50 (2014) 81

« Add additional terms
« y-tracklet-reconstruction
« background subtraction
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HADES

dN/minBias

p+Nb, E = 3.5 GeV SYS. _
Measured in acceptance:

2= 2.3 £ (0.2)%% £ (0.7)%°

Expected in 4
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//\\ Com

e Yield

" p+Nb, E = 3.5 GeV

oAy ~UrQMD
GiBUU
+EXxp
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AN Extrapolation to 4w

HADIES

Models for extrapolation:
- GiBUU
« UrQMD
« A-Exp data

3 = slandold-B. a UrQMD
- <THERMUS e GiBUU

x>-Fit for different shapes to Exp: -




This work
BNL (p+Be)
COSY1 (p+p)
COSY2 (p+p)
LB (p+p

(
)
(
— UrQMD (p+NDb)

N(Z?) reconstructed: =~ 220

0’fa(2°) = 5.8 + (0:5)5 £ (3.9)YS mb

§=16i10
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Backup



/2N Background Estimate T

HADES

* Smear p, and p, until A peak
disappears

« 3regions: SB1,SB2and S

c-\1—11
__9__
>
=
S
£
O
pd
©

* Reproduce S, ..eq With SB1 &
SB2

UG =a-SB1+b-SB2

+pn-Signal Tl |
[p | +2% i
—Flt

0
109010951100 11051110 111511201125 1130 1135 1140
m’® [MeV/c?]

nv




ZAY Background Estimate

HADES

. p+Nb, E = 3.5 GeV

dN/dp [1/MeV],
dN/dp [1./ MeV/c]
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ZAY 50: .-y - Distributions TLTI

HADES

Background subtracted

N o - © X
dN/dydp, [1/minBias] 5
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WA \cceptance & Efficiency TLM

HADES

ACC*EFF =reconstructed / primary
Efficiency = 10-°
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ZaX) Extrapolation to small p,

HADIES

Extrapolate to small p, using Boltzmann fit
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ZAY Extrapolation to small p, TLM

HADIES

Ty [MeV] AN /Ay [- 1075] Ty [MeV] AN/Ay [- 1075]

05<y<0,8 163,1 + 1,9 8,71 190,4 +£ 0,3 6,23
08<y<1l1 155,9+ 1,8 5,22 140,54+ 0,2 3,31

Slope Parameter

Only a small rapidity range covered! Extrapolation?

What about the uncertainties?



224 Extrapolation to full y

HADIES

Fit (x*) different shapes to two data points
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This work




P Track/Tracklet Multiplicity

HADES

p+Nb, E = 3.5 GeV

— Jrack T

Multiplicity M



