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Outline

• Nov08 pp® pph at 1.4 GeV PT10
• Energy trigger for radiative decays

• Decay channel h®gg and some expectations
• Indication of e+e- pairs from Dalitz decays

• Decay channel h® e+e- g
• Eta decay channels with 4 charged particles
• Future plans and final conclusions



Data from November 2008 runs

• Reaction: pp� pph at 1.4 GeV

PT10 trigger
– Trigger definition - [fhdwr2*frhb2*ecrl*Vfvh1]
– Unprescaled
– High energy deposited in both sides of SEC
– It should not choose between h decays:

h� gg, h� e+e-g, h� e+e-e+e-, h� e+e-

– 2 weeks of data taking
– 1155 runs each around 130k of events (preselected 

by Christian with conditions FDC>=2 & CDT>=2)
– ROOT trees for whole data sample were produced



Simulation of edep in SEC halves
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Energy trigger

• Data all events (log scale on Z axis)
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Energy trigger

• Data 4CDC

• Simulated 
signal from 
h� e+e-e+e-

decay

Data

MC



Energy trigger expectations and 
reality

• From h� ggenergy trigger do not accept
~15% of events with CDN=2 due to both 
photons going into one half of SE.

• In data we see ~40% events with 1 or less 
halves of calorimeter.



h� ggdecay channel



Selection of h� ggevents

• Particle selection:
- Two charged from FD closest in time, within 3°-18°
- Two photons giving greatest opening angle on a XY plane

• Time cuts:
- Time coincidence between FDC, CDN (each of them in [-25,+35]ns 
bounds)
- No PS hits in the time of neutral tracks
- For each of FDC, CDN: (max_time – min_time) in 20 and 50 ns 
respectively



h� gg

Data

No cuts introduced except for time and particle selection

Data



h� gg

Cut: CDN=2
IMgg

MMpp
Data



h� gg

After introducing cut on MMpp to previous picture

Data



Expectations

· Number of eta's from IMggpick (gaussian fit) ~ 
21·106 ev

· After reconstruction efficiency & detector 
acceptance, with kinematical cuts we expect:

· for h® e+e-g ~ 10 k ev
· for h® e+e-e+e- ~ 90 ev
· for h® e+e- (assuming very bad acc after cuts ~0.1) 

we can put a limit ~ 5·10-7 (current value 2.7·10-5)



Indication of e+e- pair(s)

MC

Data

Upper histogram contains all + - pairs



h� e+e-gdecay channel



Selection of h� e+e-gevents

• Particle selection:
- Two charged from FD closest in time, within 3°-18°
- Two oppositely charged tracks giving lowest IMee

- Photon of energy > 20 MeV, giving greatest angle to e+e- pair on a 
XY plane

• Time cuts:
- Coincidence between FDC, CDC, CDN (every combination of 
them in [-25,+35]ns bounds)
- At least one PS hit in the proper time interval
- For each of FDC, CDC: (max_time – min_time) in 20 and 50 ns 
respectively



h� e+e-g

Cut: IMee < 0.125 GeV



h� e+e-g

CDN=1, CDC=2, cut: IMee < 0.125 GeV



h� e+e-gparticle identification

• Ratio mom/edep:
0.7< R <1.65

Electrons 
MC

Pions 
MC

Data



h� e+e-g

• After applying cuts:
- CDN=1, CDC=2
- DEGee < 60°
- IMee < 0.125 GeV
- DEGh < 30°
- DEGeeg 70°- 140°
- MMeeg 1.6 GeV - 2.2 GeV
- MMpp 0.5 GeV - 0.6 GeV
- Identification by ratio mom/edep 0.7 - 1.65

IMeeg [GeV/c2]



h� e+e-g

Various backgrounds after cuts

DataMC signal
Sum of MC 
background Sum of S+B

All histograms were normalized by BR & number of eta’s taken from h� gg



h� e+e-gconclusions

• There are several reasons why we don’t have 
full agreement between MC and data:

- Number of h’s taken from h� ggmay be not exact.
- MC is too narrow and smearing studies are needed.
- MC sample has too big fluctuations.

- We should also include events with CDC>2 & 
CDN>1.



Eta decay channels with 4 
charged particles



h� e+e-e+e-

MMpp after final cuts

Data



h� e+e-e+e-

IMeeee after final cuts
MC NOT normalized, we expect ~90 ev

Data MC



h� p+p-e+e-

MMpp after final cuts

Data



h� p+p-e+e-

IMeeee after final cuts
MC NOT normalized

Data MC



Final conclusions and „to do” list

• Preliminary analysis of all the data collected with 
trigger PT10 was presented.

• There is a deviation (~30%) from expected ratios 
between h single Dalitz and h®gg.

• The number of h® e+e-gevents is sufficient for 
setting new, better value for BR of this cannel. 
But study of systematic is needed.

• Analysis of h® e+e- decay channel will start 
soon.

• Also trigger efficiency study is in progress.
• We are hoping to have more data from next pp 

runs.



Thank you for your attention



h� 3p°decay channel
with p°� e+e-g



• Situation after selection cuts similar to 
those for eta->eeg && == 5CDN and ……

h� 3p°with p°� e+e-g

IMe+e-gMMpp



h� 3p°with p°� e+e-g

Histograms are scaled to BR && Neta



h� 3p°with p°� e+e-g

As on a previous slide but with MMpp cut
Histograms are scaled to BR && Neta


