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Outline

 h mass measurement @ MAMI-Crystal Ball

 h3p0  slope new measurement from CB@BNL, CB@MAMI, 

and WASA@CELSIUS;

 hp0 gg measurement in progress @ MAMI-Crystal Ball;

 he+e- p+ p- from WASA@CELSIUS
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●  η  production threshold measurement from gp→ph.
● The mass of η  is calculated from relation:

where m p is the proton mass, Eγ
th r – production threshold (the 

measurement)
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h mass measurement CB@MAMI

Eou t =  Ein  + z ·ΔE, z  =  90 Ein  =  180 MeV

B =  1.3260 T ±  0.13 
m T
ΔE =  ~ 7.81 ±  0.02 
MeV
D73 =  3768.45 ±  0.4 
m m

RTM 3

E73 =  
751.649 ±  0.107 MeV

Extrapolate to end  energy:
Eou t =  883.X ±  0.16 MeV (FWHM)

σEou t  =  68 keV
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● The energy Eγ of the photon is 
determined by:
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g energy determination

The photons are produced by the bremsstrhalung of bent electrons.

      --  Direct calibration:
– position  of the MAMI electron beam for the energies Ee-  = 180.1 MeV, 195.2 

MeV and 210.2 MeV using (Bca l  = Bexp = 1.049 T).
– Scan beam through microscope varying the dipole field:
– Increase tagger dipole magnetic field Bca l in small steps.
– Measure new electron beam position supposing equivalen electron beam 

energy for a given field setting Bca l :
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σΕe-
 =  0 .27 µch  =  78 keV σEou t  =  68 keV

σ(threshold ) =  103 keV
σ(m η) =  65 keV
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Crystal Ball/TAPS detector

● Crystal Ball detector:
– 672 NaI crystals

– measures Eγ and Өγ
TAPS 510
BaF2 detectors

Particle
identification
detector

Cry s tal Ball
672  NaI detectors
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– η mesons are identified via their 
uncharged decay modes.

– Events with 2 photons and 6 
photons (with or without proton) 
are investigated.

Mean =  568 MeV
Sigma =  20 MeV

Mean =  138 MeV
Sigm a =  8 MeV

η

π0
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Fit  range: 0-
75 μch

Fit function: f(x)= a 0+ a 1  x+ a 2  x2+ a 3  x3

η 2→ γ

Eγ

13 keV uncertainty from fit 
range variation.
65 keV from MAMI and 
tagger calibration.
Selection systematic to be 
computed. Informal 

(they find an high 
value of the mass).

Estimated error and informal 
expectation
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h3p0 @ WASA@CELSIUS (dph 3He)

mailto:WASA@CELSIUS
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h3p0 @ WASA@CELSIUS (no hope to 
compete)

They don't 
like this 
point
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h3p0 from Prakhov @ BNL new 
measurement

New measurement 
with CB@BNL data

mailto:CB@BNL
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h3p0 from Prakhov @ MAMI
 Z resolution
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h3p0 from Prakhov @ MAMI
 first results

a = -0.0306 0.0015stat

a = -0.028 0.004stat

Require proton for signal 
selection
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hp0gg from CB@BNL

h3p0 subtracted hgg subtracted

CB old analysis, huge background 
subtraction.
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hp0gg from CB@MAMI, merging 
rejection

mailto:CB@MAMI
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The dangerous 
guy

Rejection power of the cut
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The signal yield 
is too high in 
case of 
CB@BNL 
measurement!!
at least
 a factor 2

The new guess

mailto:CB@BNL
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hp+p-e+e-   WASA@CELSIUS
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hp+p-e+e-  Background rejection
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Efficiency cross checked with he+e-g

hp+p-e+e-  The result
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Conclusions

●  Several measurements are coming from new 

experiments;

● h mass and hp0gg in our direction;

● h 3p0 in CB direction, but the only independent 

measurement cannot disentangle;

● h ppee, big room for improvements, both in Br and 

in CP violation study via asymmetries.
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Tagger microscope 
detector

An array of 96 plastic 
scintillator fibres (3 mm x 2 
mm).
Each single fibre overlaps by 1/3 
with its neighbor. The overlap 
region defines microscope 
detector channel μch  (191 
channels in total).
The energy resolution is 0.3 MeV 
per microscope channel μch .
Tagger microscope is positioned 
to cover electron energies 153 to 
209 MeV. At a beam energy of 
883 MeV this corresponds to 
tagged photons between 674 
MeV and 730 MeV (η 
threshold ~707 MeV).
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MAMI energy determination uncertainty

B =  1.3260 T ±  0.13  
m T
ΔE =  ~ 7.81 ±  0.02 
MeV
D73 =  3768.45 ±  0.4 
m m

RTM 3

D
7

3

tu rn  73    Cavity 2

tu rn  90   Cavity 1

ΔE

E73 =  751.649 ±  0.107 MeV
Extrapolate to end  energy:
Eou t =  883.X ±  0.16 MeV (FWHM)

σEou t  =  68 keV
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D
BceE ⋅⋅⋅=

Eou t =  Ein  + z ·ΔE, z  =  
90

Ein =  180 MeV

Dip ole 1 Dipole 2

where e is  
elect ron  
charge, B is  
d ip ole 
m agnet ic 
field , D -  
elect ron  t rack 
d iam eter .
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