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Motivation

m0 is an important part of hadronic coctail
Other methods to determine o yield

- conversion method

- Dalitz decay
have large systematic unsertainties and low statistics

Direct measurement of decay n° - yy allows to cross check with charged
pions production



HADES experiment

Fixed target experiment at SIS18,
Darmstadt

Covers full azimutal angle and
18° < 0 < 85° polar angle

Tracking system

Time-of-flight system

Ring imaging Cherenkov detector
Electromagnetic calorimeter ECal
Forward hodoscope




Electromagnetic calorimeter ECal

phase space of 7° in
Ag+Ag 1.23 A GeV

6 sectors covering
12°<0<45°

p[MevV/c]

p‘[MeV/c]

|
~0.74!
|

acceptance of ECal
(3 sectors out of 6
were in operation)

978 modules

Homogeneous Cherenkov
radiator is made of CEREN25
lead glass (16.7 radiation
length long)

PMT:

EMI 9903kB (1.5”) or
Hamamatsu R6091 (3”)

Plastic quadratic spacer
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Analyzed data

March 2019
Ag + Ag at 1.23 A GeV

7 * 108 events

February-March 2019
Ag + Ag at 1.58 A GeV

14*10° events

Selection of events

e centrality 0-30%




Selection criteria

Photon:

No hit in RPC (closest detector to ECal)
No match with any track

09<B<1.1

E > 100 MeV (reject neutrons)

Diphoton:

Opening angle > 10°




Counts

Reconstructlon of TtI°-mesons
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All — experimental data

CB — mixed-event combinatorial
background

Sig — signal

Signal is fitted with

ECal
detector
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Acceptance corrections

acceptance corrections

p,[MeV/c]

t

UrQMD generated
number of pions
within pt-y bin

per event
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Yy

Reconstructed from
simulation number of
pions

within pt-y bin

per event

p,[MeV/c]
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Efficiency corrections

efficiency of detection efficiency of detection
of positrons of positrons
(simulation) (experiment)
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Extraction of n° yield

Ag+Ag sy, =2.42 AGeV
O 30% centrallty

HADES work in progress

—_—

Range iny_
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Extrapolation to p, range

which is not covered by
acceptance of ECal:

N C me??*t
dp— Pt Mg

(Boltzmann fit)
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Full =° yield per event
Ag+Agy syy=2.42 AGeV
0-30% centrality

-o— 0

Extrapolation to y range
which is not covered by
acceptance of ECal:
Gauss fit

N
N

T HADES work in progress n° reflected =

—— (nt+ 7 )/2

1
 AN/dly
N

= —— (7 + 7 )/2 reflected 3

7 _—51+0.3

events

preliminary estimate of
systematic error: ~15% due to
efficiency determination

(" + ) / 2 is drawn for comparison -1 =05 0 0.5 1
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Comparison to the world data
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- HADES work in progress .
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—HADES Ag+Ag 1.58 A GeV beam energy
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Summary

» ECal detector successfully operated during 4 weeks of physics run in 2019
» 10 peak is clearly reconstructed in Ag+Ag 1.23 and 1.58 A GeV
* First results show agreement with world data

To be done:

flow analysis

centrality dependence

study of systematic errors

comparison to transport models and other methods

(Dalitz decay, conversion method)
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Thank you for your attention!
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Efficiency

Study efficiency with e+ .
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2 sector simulation

| Efficiency of sector 2 | | Efficiency of sector2 |
3 1o 08 @ 250~ 1
— r 9 =
16 g
- 07 = [
141~ 8 200\ 0.8
12:, 0.6 i 0.7
101~ 150 0.6
B - 0.4
o 100
- C 0.3
af- L
B 50— 0.2
2 L
C i 0.1
o r_
7\ ‘ L1 ‘ I ‘ L1 ‘ I ‘ L1 ‘ I ‘ L1 ‘ I ‘ L1 0 0 \I\‘\\I\‘\\I\ [ L 111 [ [ [ [ L 111 O
0 2 4 6 8 10 12 14 16 18 0 50 100 150 200 250 300 350 400 450 500
column predicted p




2 sector experiment

| Efficiency of sector 2 |
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18

16

14

12

10

ol

2 4 6 8 10 12 14 16 18
column predicted

0.8

0.7

0.6

0.5

0.4

0.3

0.2

0.1

0

| Efficiency of sector2 |

cell predicted
[\S]
(&)}
o

N
o
o

150—

100—

50

(=]

:L\I\‘\\I\‘\\IT’\T\\‘\\I\‘\\\I‘\\H‘\\\Im\l\\\I

0

50

100 150 200 250 300 350 400 450 500
p

0.9

0.8

0.7

0.6

0.5

0.4

0.3

0.2

0.1

0

19



4 sector simulation

| Efficiency of sector 4 | | Efficiency of sector 4 |
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4 sector experiment

| Efficiency of sector 4 | Efficiency of sector 4
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5 sector simulation

| Efficiency of sector 5 | | Efficiency of sector5 |
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5 sector experiment

| Efficiency of sector5 | | Efficiency of sector5 |
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Acceptance * efficiency
2, 4, 5 sectors

urQMD

Geant simulation

[MeV/c]

—

Y

Acceptance*efficiency

—
n
o
S
|

0.22

24



UrQMD 0.9-1.1 UrQMD 1.1-1.3
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UrQMD 1.7-1.9
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Preliminary results
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d N, /dy
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e conversion method
* Dalitz decay n° -> e+ey

e ++ /2

* |low statistics, large
systematic errors
* |low statistics (1% decays

VS 99%)
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