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Outline

* Few words on the upgrade status
e ECL: status of the detector

* First data

e Summary and conclusions
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R&D on Wavelength Shifters

* Novel wavelength (WLS) plates containing nanostructured organosilicon

luminophores provides essential increase in light output
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APDs at the back side of WLS
—g—  APDS at the edge side of WLS
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In this measurement, the APD's are attached on one side of the edge
due to the limited space of our shield box.

A factor of 1.3 is earned by this configuration.

CsI (pure)
crystal —

In total, in comparison with the coupling of APD's to the crystal, we

23/05/%8drned a factor of 4.
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Average Energy per Crystal [MeV / us]

MC campaign 2017 and performanc
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FWD CsI(Tl) vs pure Cs(l)
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Reconstruction used for pure Csl has not been optimised
Pure Csl@100MeV (BKGx2) = 8% —> which is the best reachable resolution?

Phase2 data very important for the understanding of the background
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Status of ECL

- Small time shift of about 30ns needs

- All channels works correctly to be recalibrated = done

- Some of them have higher noise

- Pile-up noise induced by LER quite high 2000 [oc/nar - wayl os s
. . Mean -28.32 + 0.7817E-01
- Beam background study is ongoing ol i ter
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- Online luminosity is measured and
consistent with offline analysis
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The integral online luminosity is kept
on KEKCC up to run 2141, after that
runs have to be recovered
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ECL reconstructed energy

23/05/2018

Q

N
O

| Normalized energy for each crystal | EnAll
Entries 36
= L B e e e e e e e e e B T
3 Maan 0.7347
C StdDev  0.168
25— Underflow 0
o Overfiow 1
2 Integral 35
15 =
1= -
o.s :_ H ‘ M —::. _
0 C ' ' ' l ' ' 1 l ' L l A ' .
0 0.2 04 os oe 12 14
E/Expactad
| Normalized energy for each crystal | EnAIIMC
x 1?’ ey Cotriee 4 367 00eedT
2500 C s 2 Tame
: ez Dev 0
: Urdet ow o
2000 L_ Overtiow o
: = tagral 4 o7
1500} =
o . 1 tj'
1000 [~ =
soof- 3
0.:- s 2 2 ju} N (I:‘ L :‘
£ Ecocted

colliding beam data
- 28 entries run 120
8 entries run 114

in others

fbo-! MC sample

Belle Il Italia

- ECL shows reasonable performance
looking at data in offline analysis

- Pi zero have been observed
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Energy calibration

- Calibration of individual crystals looks reasonable close.
- Calibration uses the ratio of observed to MC predicted energy in single crystals.
- Summing over all crystals, the average calibration appears to be ~1% low.
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e vy skim is useful for this calibration.

e 1-2 fb-1 sample will give ~1% calibration for >95% of crystals. Requires loosening timing
cut by 5x given the current poor timing calibration.

e Effective luminosity of muon pair sample, which we also use for calibration, is half that of
the,yy sample. Not clear that we have a two-track trigger, which we need for this sample,



Events

YY-invariant mass prima dei tagli

Cluster theta
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Selezione

almeno 2 clusters

almeno 3 GoodTracks (abs(dz)<5.0 cm and abs(dr)<2.0 cm and
pt>0.15 MeV/c)

> 1.5 Hit nel calorimetro

E_cluster>300 MeV Tabe 8
- Geometrical parameters of ECL
[tem ) coverage 0 seg. ¢ seg. No. of
crystals
E9/E2 1 > 009 Forward end-cap 124-31.4 13 48-144 1152
Barrel 32.2-128.7° 46 144 6624
Backward end-cap 130.7-155.1" 10 64-144 960

theta_gamma in CDC acceptance [17°,150°]

barrel (fwd) piO: 2 clusters con theta in [32.2°,128.7°] ([18,31.4])



Events
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y-y invariant mass, 2 barrel clusters

BARREL

h_minv1_brr
Entries 12228
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Confronto tra selezioni ()

* Selezione lista standard pi0:eff20

— E_cluster>75 MeV (vs 300 MeV nella sel
precedente)

* E9/E21 >0.7 || E_cluster>100 MeV
 theta gamma in CDC acceptance [17°,150°]

* timing_cluster<0.1*timing_error_cluster | |
E_cluster>100 MeV



Confronto tra selezioni (Il)

y=y invariant mass

STANDARD pi0O:eff20 SELECTION

STANDARD pi0:eff20 SELECTION + E_cluster > 300MeV

STANDARD pi0O:eff20 SELECTION + E_cluster > 300MeV SENZA TIMING CUT
AD-HOC SELECTION (pag 12)
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Conclusions o (B

R&D on pureCsl is quite in the finishingline and requirements on
equivalentnoise energy and signal to noise have been fulfilled

Best option for APD readoutis 4-small APD’s on the edge of the WLS
Test beam at Novosibirskend 2018 of a matrix of pure Csl
Study of background levelin phase2is crucial

ECL is working: all channels are good and functional
Timing needs calibration

Calibration with physics events needs to be implemented with more
statistics

First data = pi zero peak observed with a “special” selection.

pi zero official list cannot be used yet because of the timing calibration
problem

Peakis not calibrated a small shift of about2-3% is observed



BACKUP SLIDES
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* Optimizationofthereconstruction for 15 Phase 2. releass-00-08-01

phase2 and phase3 needed once BKG better = [\ B
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B2 K*vv

 Significance and shape variables not change
observed from no BKG to BKG1

| ab-! equivalent statistics

“BGx0” “BGx1”
Nikg 6415+ 80 | 3678 £ 61
e (107%) 10.3+0.3 | 5.3840.23
Nisig/+/Nskg 0.16 0.15
UL (107%) 3.8

2.6
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signal MC

Belle Il full simulation
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