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Outline:
q Gain by photstatistics:

q Viveca’s presentation: full version is available at: 
http://indico.cern.ch/conferenceDisplay.py?confId=61612

q Regulation curves

q ECAL status

q Further plans



PM gain by photo-statistics
(add-on to Viveca’s presentation)
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I. it was observed, that for some 
cells there are very rare 
readings which are far from 
core LED distribution. 
r.m.s. calculation 
procedure is updated to 
reject such hits

Analyzing code improvements 
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II. for several cells LED 
response partially 
saturates ADC. However, 
for most of them peak 
parameters can be 
calculated using Gaussian 
fit



Max-to- max stability is somewhat worse than expected. Close look (run 
#53889):

Max-to-max stability-I
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(A(max) – A(min)) / A(mean)

where A(max)/A(min) – maximal / 
minimal reading over optimal 
points; A(mean) – average 
response over optimal points

Except for few cells instability is 
due to LED drift. For all LEDs but 
one drift does not exceed 3% for 
several hours->contribution to 
r.m.s. of individual peak should be 
negligible

Mean: 0.6%

R.M.S.: 0.6%



Max-to-max stability-II
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(G(max) – G(min)) / G(mean)

where G(max)/G(min) – maximal / 
minimal gain value over optimal 
points; G(mean) – average gain 
value over optimal points

For most of “unstable” cells 
data are still suitable for gain 
calculation 

Could be a problem for reg. 
curves, which rely on LED 
amplitude

Mean: 5.8%

R.M.S.: 3.5%



With regard to previous slides for major set (53889, 
15K/step):

Ø Excluded:
Ø amplitude is too high: 4
Ø amplitude is too low: 4
Ø wrong shape of A(t): ~10
Ø bad max-to-max gain stab: 8

Ø Good: 5990
Ø max-to-max amp stab worse than 2: 125

More detailed results of data quality
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Some sort of robustness:

If I is optimal point in timing 
scan:

Max[G(I)-G(I-1),G(I)-G(I+1)]/G(I)

Precision of the method
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Gain value, calculated via 
mean/rms vs gain value, 
calculated via gaussian 
distribution parameters:

[G(rms) – G(gaus)] / G(rms)

Mean: 5.4%

R.M.S.: 3.1%

Pos: 4.6%

Sigma: 4.1%



Regulation curves Gain vs Hv
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Data sets - I
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0

1 2 3

4 5 6

Step 0: normalization. 
Calibration data #53889

Gain (mostly): 250K; LED as 
low as possible

1. G: 250K; 

1. LED as 
high as 
possible

2. G: 150K 3. G: 50K

The same LED 
intensity

The same LED 
intensity

4. Set LED as 
high as possible

5.G: 25K 6. G: 10K

4. G: 50K

Gain (HV) is set using HAMAMATSU 
parameterization

Relative gain change is calculated on 
the basis of LED response change 
with respect to the point where 
absolute gain value is known



“Regulation curve”-type samples:  timing scan, 50 steps, 5K 
events per step

DQ:
Ø Steps 1 and  4: ~140 cells are close to saturation; half of 

them can be recovered using fit parameters (to be 
done);

Ø Steps 3 and 6: ~10 cells have amplitude which is too 
small;

Ø stability of max-to-max LED response better than 2% is 
required;

For a moment: regulation curves for 5690 cells are available

Data sets - II
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?
Such cells are excluded 

from consideration. 
To be unserstood

For some runs: strange readings in some cells
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Max-to-max stability (A(max) –
A(min)) / A(mean)



Stat error step0: 3.3%
Stat error step1: 5.7%

Step 0 vs step 1: gain values as measured by 
photostatistics
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One can try to cross-check calculated gain 
values G(LED) using photostatistics 

method (G(p.e.), pedestal rms is taken 
into account)

(G(0)-G(1)) / G(0)

Mean: 0.6%

R.M.S.: 6.8%
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Step 1

Step 4

(G(LED) – G(p.e.)) / G(LED)

Step 2 Step 3

Step 5 Step 6



(G(LED) – G(p.e.)) / G(LED)
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(G(LED) – G(p.e.)) / 
G(LED), %

Error bars: sigma 
of Gaussian 
distribution 

Here LED rms is only 3-4 
counts…

Step #



Calculated gains at nominal HV:
comparison with HAMAMATSU prediction
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(G(LED) – G(HAM)) / G(LED) (G(LED) – G(HAM)) / G(LED) vs HV (kV)

Mean: 2.3%

R.M.S.: 11.4%



Calculated gains at nominal HV:
comparison with LAL/IHEP predictions
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(G(LED) – G(LAL)) / G(LED) (G(LED) – G(IHEP)) / G(LED)

Mean: 15.1%

R.M.S.: 9%

Mean: -17.4%

R.M.S.: 18.8%



ECAL status
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Several short accesses to both sides during August:

Ø 17 PM replaced (mostly as a result of #53889 analysis);
Ø 7 signal connectors are repaired ( - // - );
Ø ~7 cells with problems on FEB side ( - // - );
Ø unstable LED C202.3: both LED and driver are replaced;

Access summary

Irina Machikhiliyan, 08.09.2009

Last Friday night: HV protection 
trip in one of power lines 
on C-side (Middle section) 
– one cell is not 
operational 

Also: might be some dead cells 
on C-side in the area 
covered with 
malfunctioning TELL1



Minor problem with 
difference of the values 
of power consumption 
from Agilent between C-
and A-sides. The reason 
was in bad contact in 
input LV connector on 
two HV boxes. As a 
consequence there was 
a decreased negative 
LV value on  the output 
connectors of HV box ( -
5.3V instead of -5.7V )

Other
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Comparison of old and new data sets 
showed that there was no LED 

response degradation in the areas 
equipped with these two boxes. 



Ø One-two weeks to finish with reprocessing and 
analysis of present data;

Ø Beginning of October: request for one more iteration
Ø try to cover not calibrated cells;
Ø check once again the stability of the results;

Further plans
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