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PPM-DOM calibration runs in CPPM: general info

Plan of the calibration tests were done:

* Time calibration:  several tens of PPM DOM runs made to see the time 
offsets for all the 31 PMTs from full DOM sphere (separate testing 
setups for upper and lower hemisphere).

* Obtained data analysis (studying features of outputs).

* Gain calibration check.

* Mapping test: PMTs positions.

* Gathering ideas for the future tests (what kind of setup is preferable to 
have for the future calibration runs).  
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Data available with PPM DOM runs:

All runs data is available at Lyon: "/in2p3/data/raw/DOM/"

Data converted from 
“items” to “hit” format :

Threshold

Time of passing 
the threshold

We have in recorded data:

*Time over threshold
*Time of passing the threshold

light pulse

PPM DOM shore station crate in CPPM during run
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Setup 1 “Big flowerpot”: tests for lower hemisphere

PPM-DOM with “Big flowerpot” setup 
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Setup “loosing light” problem...
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Lower hemisphere mapping with 
marked PMTs pair 20-21

Time difference histogram for the PMTs pair, IDs: 20-21

Setup 1 “Big flowerpot”: tests for lower hemisphere



7

Setup 1 “Big flowerpot”: time offsets results for lower hemisphere

PMT ID
Mean 
DeltaT 

[ns]
Sigma

12 4.58 2.77

13 17.03 1.83

14 16.17 1.32

15 8.09 1.98

16 9.19 1.98

17 11.27 1.21

18 14.37 1.18

19 14.22 1.20

20 4.00 2.38

21 9.26 1.51

22 14.48 0.99

23 1.86 2.55

24 6.53 1.37

25 9.04 1.14

26 9.40 1.32

27 2.14 2.25

28 0.21 2.37

29 0 2.02

30 3.91 2.12

sigma_ij = 3.24  sigma_ik = 3.22  sigma_jk = 2.33 
sigma_ij = 2.33  sigma_ik = 2.68  sigma_jk = 2.43 
sigma_ij = 2.43  sigma_ik = 2.42  sigma_jk = 2.87 
sigma_ij = 2.87  sigma_ik = 2.29  sigma_jk = 2.38 
sigma_ij = 2.38  sigma_ik = 2.23  sigma_jk = 1.67 
sigma_ij = 1.67  sigma_ik = 1.69  sigma_jk = 1.65 
sigma_ij = 1.65  sigma_ik = 2.66  sigma_jk = 2.64

      Method used to obtain individual values for each PMT:

Example of some obtained sigmas for pairs of PMTs:
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Setup 2 “Double-cup”: tests for upper hemisphere

Light source 
(LED)

Two cups (to be placed directly 
on PMT position) 

PPM-DOM with “Double cup” setup 
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We cover all upper PPM-DOM hemisphere pair-by-pair of PMTs, each time overlapping one 
PMT from the previous run. As a result we have a set of data which allows to disentangle 
individual time-offset values for each PMT and corresponding sigmas.   

Time difference histogram for the PMTs pair, IDs: 5-6

Setup 2 “Double-cup”: tests for upper hemisphere

Upper hemisphere mapping with 
marked PMTs pair 5-6 
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Setup 2 “Double-cup”: time offsets results for upper hemisphere*

* Same method used like for the “Big flowerpot” setup.

PMT ID Mean DeltaT [ns] Sigma

0 10.35 2.52

1 8.96 2.73

2 4.15 1.49

3 5.27 2.54

4 9.12 1.33

5 4.41 2.56

6 0 1.83

7 4.54 2.39

8 6.04 1.98

9 6.89 2.28

10 7.16 2.06

11 2.38 1.91
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Sigma distribution for DOM full-sphere PMTs: 

* This information will be useful to evaluate accuracy when  performing the 
MC simulations.
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* Special run was made with the “Double-cup” setup to connect two 
different setups data sets: PMT pair 11-12 (one is on upper hemisphere, 
another – on lower). 

* On the plot we observe two main effects: “oscillation” on a short range 
(SR) and “slope” on a long range (LR). 

Time offsets for PPM DOM full-sphere PMTs: 

upper hemisphere 
(IDs 0-11)

lower hemisphere 
(IDs 12-30)
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 Correlation with the HV:
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Before LR correction

After LR correction
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Before LR correction

After LR correction

Time offsets and HV correlation plots



16

Before SR correction

After SR correction
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upper 
hemi
lower 
hemi

DOM
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Time Over Threshold (ToT) functionality check 

Lower DOM hemisphere

* Reference run [474], no light from LED or laser, just background light noise 

ToT distribution for the full run (30 s long) 
for one of the PMTs from lower hemisphere 
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Fitting:
mean 34.2
Sigma 7.2

ToT distribution for PMT 16 
(all hits from the run)

ToT distribution for PMT 16, 
 (hits in 40 ns time window with hits of PMT 22)  

22

18
17

16

PPM-DOM
lower hemisphere

referencecenter

Light is on! 
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Fitting:
mean 72.4
Sigma 20.4

ToT distribution for PMT 17, 
 (hits in 40 ns time window 
with hits of PMT 22)  

ToT distribution for PMT 17 
(all hits from the run)

22

18
17

16

PPM-DOM
lower hemisphere

referencecenter
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Fitting:
mean 129.5
Sigma 15.9

ToT distribution for PMT 18 
(all hits from the run)

ToT distribution for PMT 18, 
 (hits in 40 ns time window with hits of PMT 22)  

22

18
17

16

PPM-DOM
lower hemisphere

referencecenter
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PMT 16

PMT 17

PMT 18

22

18
17

16

PPM-DOM
lower hemisphere

referencecenter
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Av: 31.79 ns

PMT 22 excluded: reference, HV reduced

Gain calibration check: 

All are OK except ID 28
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Summary

* We obtained time offsets and sigmas for all PMTs. 
* Local time offsets “oscillations” are correlated with the HV.
* Long range time-offsets “slope” still need to be explained.
* ToT functionality tested.
* Gain calibration test, problematic PMT ID28.
* Mapping of PMTs check done.

* Testing setup should be optimized for the future...

Thanks for your attention!



25

BACKUP SLIDES
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Different reference PMT check
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(Hits of PMT 5 inside time window (40 ns) around hits of PMT4,

data on the plot is from one time slice)    

ToT cleaned for upper hemisphere PMTs pair 
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HV hex commands list used for time offsets and HV correlation check

                  *HV hex commands, taken from Bertrand's PPM DOM ReX meeting  slides 



29PMT 22 exluded: reference.
Level count starts from bottom.

upper 
hemi

lower 
hemi

DOM

level 1

level 2

level 3

level 4

level 5
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