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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).



Data available with PPM DOM runs:

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

[
/

/
Threshold /
" Time of passing light pulse

the threshold

We have in recorded data:

*Time over threshold
*Time of passing the threshold

PPM DOM shore station crate in CPPM during run

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



Setup 1 “Big flowerpot”: tests for lower hemisphere

CALIBRATION SETUP
FOR THE LOWER
HEMISPHERE

green-laser
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"Big Flowerpot" -
stand

fiber

PPM-DOM with “Big flowerpot” setup
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Setup “loosing light” problem...

hDeltaTzoom_ channel16
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Setup 1 “Big flowerpot”: tests for lower hemisphere

Hits

DThisto channel 20-21
— Entries 96732
— Mean -5.717
14000 — RMS 3.712
12000 —
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2000 — Lower hemisphere mapping with
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Time difference histogram for the PMTs pair, IDs: 20-21



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

PMT ID

12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30

Mean
DeltaT
[ns]
4.58
17.03
16.17
8.09
9.19
11.27
14.37
14.22
4.00
9.26
14.48
1.86
6.53
9.04
9.40
2.14
0.21
0
3.91

Sigma

2.77
1.83
1.32
1.98
1.98
1.21
1.18
1.20
2.38
1.51
0.99
2.55
1.37
1.14
1.32
2.25
2.37
2.02
2.12

Example of some obtained sigmas for pairs of PMTSs:

sigma_ij = 3.24
sigma_ij = 2.33
sigma_ij = 2.43
sigma_ij = 2.87
sigma_ij = 2.38
sigma_ij = 1.67
sigma_ij = 1.65

sigma_ik = 3.22
sigma_ik = 2.68
sigma_ik = 2.42
sigma_ik = 2.29
sigma_ik = 2.23
sigma_ik = 1.69
sigma_ik = 2.66

sigma_jk = 2.33
sigma_jk =2.43
sigma_jk = 2.87
sigma_jk = 2.38
sigma_jk = 1.67
sigma_jk = 1.65
sigma_jk = 2.64

Method used to obtain individual values for each PMT:

assume:
2
N

2

r

= g =

i

also:

(AT j) =
= set (AT;) = 0 and iterate through the combinations

2 2
Jj' —|—Jj

1

2

(o

2 2 2
ij T Oik —0j

(AT;) —(ATj)

Js

k)

7



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

Light source
(LED)

UPGRATED
SETUP
FOR
UPPER HEMISPHERE
CALIBRATION

SPLITTER

Two cups (to be placed directly
on PMT position)

PPM-DOM with “Double cup” setup



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

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
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Setup 2 “Double-cup”: time offsets results for upper hemisphere*

1 8.96 2.73

* Same method used like for the “Big flowerpot” setup. 10
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Sigma distribution for DOM full-sphere PMTs:

Sigma for full-sphere PMTs

| 1
5 10 15 20 25 30
PMT's IDs

* This information will be useful to evaluate accuracy when performing the
MC simulations.
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MeanDeltaT [ns]

Time offsets for PPM DOM full-sphere PMTs:

Comparison of mean DeltaT values obtained during calib runs

lower hemisphere LY

(IDs 12-30) * Nikhef results
=  CPPM results

upper hemisphere
(IDs 0-11)

PMT's id
* 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). 1



MeanDeltaT [ns]

HyoltagelV)

Correlation with the HV:

Mean DeltaT values obtained during calib runs
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MeanDeltaT [ns]

MeanDeltaT [ns]

Mean DeltaT values obtained during calib runs
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DeltaT[ns]

DeltaT[ns)

Time offsets and HV correlation plots
DeltaT of the PMTs vs HV
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MeanDeltaT [ng]

MeanDeltaT [ns]
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Mean DeltaT values obtained during calib runs

Before SR correction
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Mean DeltaT values obtained during calib runs
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MeanDeltaT[ns]

Mean DeltaT values for different PMTs vs polar angle
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Hits

Time Over Threshold (ToT) functionality check

ToT distribution for the full run (30 s long)
for one of the PMTs from lower hemisphere

hWidthPat_channel20
— Entries 31262
2500 __ Mean 31.03
— RMS 10.65
2000 [
1800 —
1000 |—
s00 Lower DOM hemisphere
0 - ! ! | I I I | I I | L | | | I L I |
20 40 L] BO 100 120

TimeOverThresheold/ns
* Reference run [474], no light from LED or laser, just background light noise
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Angular position, 0 at PMT22[deqg)

ToT vs orientation of the PMTs, run 401

40 B0 80 100 120
TaT of the PMT[ns]

center @ reference

PPM-DOM
lower hemisphere
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ToT background [ns]

Gain calibration check:
ToT light background peak mean [ns]
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PMT 22 excluded: reference, HV reduced
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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!
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BACKUP SLIDES
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Different reference PMT check

DeltaT for pairs [fTO=0 IfT8=10
TO-1=136 T0 0 10.35 4.31 10.35
T1-2=48 T1 -1.4 6.96 2.91 8.95
T 2-3=-1,11 i . -6.2 4.15 -1.89 4.15
T 34=-3.85 I3 -2.09 2.27 -0.78 D.26
T4-5=471 T4 -1.24 812 3.07 9.11
T5-6=441 T3 -0.94 4.41 -1.63 441
T 6-7=-4.65 T6 ~10.35 0 -6.04 0
T 7-8=-1.39 7 -5.7 4.65 -1.39 4.65
T 85=-.85 T8 ~4.31 6.04 0 6.04
T9-10=-0.27 T9 -3.46 6.89 0.85 6.89
T10-11=4.78 T10 -3.19 7.16 1.12 7.16

T11 ~7.97 2.38 -3.66 2.38
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ToT cleaned for upper hemisphere PMTs pair

ToT of PMT 5 vs ToT of PMT 4, run 481
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ToTb5[ns]

(Hits of PMT 5 inside time window (40 ns) around hits of PMT4,

data on the plot is from one time slice)



HV hex commands list used for time offsets and HV correlation check

sevings Upper remizprere nast seasurenenst oz U PPET nemizpners nar Dimtn twsed on 1%
O chn | Sadey PMT A | DOM podtan® PT_Dase D {hes) PMTAETER | Threshinex) | = [hes) PAT_omse @bl FEnE on ftcacie Comment D sowew | cteted| OeaT
T resa T remd ke
[ a = ey Fer] @ A% Ty ot i oz flie: fourng by Henk & 1385
1 1 11 CD0ER ns " - DOEE it i o i foum by Herk @ 5
i F iz ..w:m: Iﬂ [ +] ﬂ'.'l' n'.l'lﬂ' Ll =] B ple =B
3 i 1 L i iz file: foum by Henk B,

B B ! mn l."l e m nmnlvgﬁt.MWHuil
? 9 3 CDoEC ﬂ ] £ [ - et im o flie: found by Herl # 1467 74
10 n L oo 288 & L] =i LnL ot i g fhiz: foun by Henk ® 12 28
1 1 Fd Cooes M2 =] T eF i tog flie: found by Herk iFa
Senings LOWET nemizonsre ralr m—-u;:tﬁwermmm Dabs tensadt on Fur 1%
Ocips ch e | Saday AT v | DOM pewtian PRT_Dmse 1D [Peen), PMTIMETE. | Threshipex) | HY hex) PAMT_omse mbes Sgnm an NEomase Comment LED source ir | estmates | DeftaT
2 resg wzams reay g
] i 18 {000 =7 ] 34 007 (zmnper| | ImDel read va scanmer |0 ot Dumed. Sata i datEDacse o EL947
1 13 12 ooTE 281 a m o n 31
1 e & e ] o7 =] T2 B=0nAD, th=0uil aztest |notiniog flie 3 arms| L »
3 1 o Coos3 s A ] = 15 J
4 i 13 conss i 0 E ] s b * 153713
3 el 7 oo m 5] ki | o= (14 1654 05 |
3 1= 1 o coom 41 f=] 5 pes -] 45031
7 1= 1 o0ss 260 a0 SE = 34 x.l.u_j
g E] | o0Ta i 0 * s 7 e
E n un o0eC m e 70 oz b1} 1480 51
i b ] COOFF e ] =8 s 30 173395
11 a i omc HE ] 3 yas 13 7043
-H = 3 Coos4 s B 0 o= 2 140071 |
i3 - 4 oo s L] Ta yes 3 136
14 . ] 1 CXTE - A0 " s 1 7 0
15 Eol LR canss M3 L] B = .‘L i3 c
17 & - oo o =0 ] pes ] 122533
1E 0 13 o7 a ] 5C o= 1L 1808 31 TE]
i3 3 P =

*HV hex commands, taken from Bertrand's PPM DOM ReX meeting slides
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MeanDeltaT [ns]

Mean DeltaT valuas for different PMTs from 5 levels in DOM vs azimuth

30
— Legend
- DOM ‘ level 5 ®  istlevel
B upper ‘ level 4 ® Znd level
I hemi vV & 3rd level
25 - &  Ath level
~ lower level 3 #®  5thlevel
- hemi level 2
20—
B level 1
[ e
15 B L °
n L o
: E * . + + - o *
B : s *
I ¢
n o
o &
- o
D B | | | | | | | | | | | | é | | | | | 'I* | | | | | * | | | | | | | |
0 50 100 150 200 250 300 350
Azimuth(0 at PMT 13)[deg]

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