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Dataset

- CAEN digitizer + Koheron warm receiver
- LED of 365nm, scan of LED voltage until saturation for each channel:
Cathode modules: C1, C2, C3, C4 (module configurations here)

LED scan from 3.2V to 21.0V

e Integration window: (3300 - 6000) ns Koheron saturates at ~ 1.5V
TADC =0.122 mV

saturation in ADC = ~12000
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https://docs.google.com/spreadsheets/d/1blje1qdcIYqnyC8o9zwobXxhU-u_vjE1awdDXr4peDg/edit#gid=0
https://docs.google.com/spreadsheets/d/1UbbC-N2yJ7k_QW4HT-eM1Flrzsd2dG26-lBIFAHH8Ew/edit?usp=sharing

S S v, BZMtbptr t ”-- 'ths
Linearity - C1 SoF 1

h2p
— 14000 o | (o =T T
2 x2/ndf 1.249¢+05 / 153337 Entries 305000 10
£ p0 —607.7 +1.207 | Meanx 4947 e SPE:6.7ADC
£ 12000 P .+ | Meany 3207 o
o pi 7.326 £ 0.001622 Std Dev x 458.7 .
8 F StdDevy 3192 e max amplitude: ~11000 ADC
~ 10000
[0} — o | .
3 - . e dynamic range: ~1550 PE
;El 8000 - =
. e fit: (300 - 1550) PE
6000 n
4000 :
5563 . 0 00 S S S e R s
B S [  C1SoFt £
ol AT VRN AR EPUTE RN ATRPETI TN AT 0 §2500§ -------- saturation level B
0 200 400 600 800 1000 1200 1400 1600 18;?(()photc2)?§gctro nZSZ)OO T.') 555 :_ "P c ompl ete k) E
% [ i repeated ¥ i ]
5 1500 3 4 &
N E
e ‘repeated” data: few points took the @ 1000k = ]
same day Z 500F Mmﬁg ]
e Reach saturation with LED @ 12V o OTH S S : | —
S 0.0 i i 2
[}
(0]
L_Qj’\..w.lw..\lwlwwlw\ulluilulllulluwwl\‘\
2.5 5.0 7.5 10.0 12.5 15.0 17.5 20.0

LED (V)



S . N e,
Linearity - C1 SoF 2

h2p
— 14000 T e i S S | T e S R e B
3 x2/ndf 1.313e+05 / 153390 Entries 305000
£ pO -549.2 +1.035 Mean x 518.6 10 e SPE:61ADC
& 12000 pq 6.334 + 0.001384 ey . e
2 T V. ev X 9190 H
] i e StdDevy 2017 e max amplitude: ~9000 ADC
% 10000 - : 6000
3 - . e dynamic range: ~1500 PE
‘EJ- 80007 — 5000
< - 1 .0 e fit: (300 -1550) PE
6000 n
. 3000
4000
n 2000
2000 - 2 a000E 1 omn b g
B 1000 o I C1 SoF2 ]
= el d e 1 ) 8 os0pf o saturation level E
0 200 400 600 800 1000 1200 1400 1600 1 Bﬁ?photcz)?ggctro nZSZ)OO T.') E "f co mpI ete 3 ]
% 2000F 3 repeated 3 4 E
F k]
'5.1500_ ;ii
S i Euly
e ‘repeated” data: few points took the 1000y = E
same day Z 500 Mﬁxgﬁ E
e Reach saturation with LED @ 11.5V P o t— I I % 1 -
S C III N i+ +
:(_J 00 + ¥ +
(%]
9_01:\..‘.|‘.H|‘H‘|".‘l.,‘.lw.‘\.”.\”‘
25 5.0 7.5 10.0 12.5 15.0 17.5 20.0

LED (V)
4



S . N e,
Linearity - C2 SoF 1

h2p
— 14000 T T B
Z x2/ndf  2.266e+04 / 63565 Entries 155000
£ pO _827.3+3.173 Mean x 440.2 )0 e SPE:61ADC
& 12000 i Mean y 4316
o p1 11.25 £ 0.004995 e Std Dev x :
8 E Std Devy e max amplitude: ~11000 ADC
~ 10000
[0} — - .
3 - . e dynamic range: ~1100 PE
g 8000 — )
< . e fit: (300 - 1100) PE
6000 —
4000 :
N [%2]) - r-Trrrrrr T
2000: i S 4000 C2 SoF1 : j
o N N 0 g [ saturation level i ? 1
0 200 400 600 800 1000 1200 u(pm)?g-electrorlgoo T.') 3000} "f complete : i + * ]
L L H4 repeated ..3&4“*1 1
2 ¢ M**‘“ 1
S 20001 -
. gt yﬁ*‘* ]
e ‘“repeated” data: few points took the S ook ” p
same day z | /
e Reach saturation with LED @ 5.4V EOQIWLL*L‘IHHW‘HIH"I'*; I } 1 -
S Trtar sttt PO
© 0.0
w -
9_01'\..‘.|‘.H|‘H‘|".‘l.,‘.lw.‘\.”.\”‘
25 5.0 7.5 10.0 12.5 15.0 17.5 20.0
LED (V)



S . N e,
Linearity - C2 SoF 2

— 14000 h2p
z x2/ndf  3.946e+04 / 55029 Entries 155000 |0
: PO -454.2 +1.372 Mean x 7405 e SPE:5ADC
< 12000 I Mean y 3249 )0
o p1 4.702 £ 0.001847 Std Dev x 689.1 .
8 E StdDevy 3268 Jo e max amplitude: ~6000 ADC
~ 10000 7
(0] (— i .
3 - e dynamic range: ~1400 PE
;El 8000 -
a e fit: (300 -1400) PE
6000_
4000 |~
2000/ & 000 fT- T LT -
- - § | C2SoF2 N
N O el I AU AR AU AUV ANUPRTIN AVURPIN IO O | PR = L] o saturation level + ¥
0 200 400 600 800 1000 1200 1400 1600 18;?(()photc2)?§gctro nZSZ)OO T‘) 6000» "f complete .. i 4 * .
2 | & repeated Maﬂ ]
S 4000} ; s
g #I08 , ]
u ” H 8’ | f**v*‘* ]
° repeated” data: few points took the £ 000 Jf ]
same day z i ,/ ]
e Reach saturation with LED @ 5V P 0. t— ———— % 1 -
8 | okttt tes tOF
© 0.0
(%]
2
h_o_.l'\..\.l\.»\l\\\\I\\.\I.x\.l\\‘\\.\\.\\\\
25 5.0 7.5 10.0 125 15.0 175 20.0
LED (V)



S S v, BZMtbptr t ”-- 'ths
Linearity - C3 SoF 1

h2p
16000 . . . . .
x?/ndf 6.855e+04 / 140871 Entries 305000
po —424.6 + 0.9458 Mean x 702.1 10 e SPE:61ADC
14000 ¥ . Meany 3962
pi 6.022 £ 0.001249 Std Dev x 661.5 )0 .
12000| StdDevy 3980 e max amplitude: ~9000 ADC

10000 |-

e dynamic range: ~1600 PE
e fit: (300 - 1600) PE

Amplitude (ADC Channels)

8000~

6000

4000 -

N
o
oS
o

FT

[7)] L
2000: g § 7 C3 SoF1
ol L Ll Ll L o © = saturation level
0 500 1000 1500 2000 2500 L 3000 + ]
1 (photo-electrons) o r 1 complete +
% i Hi  repeated s ¥
< 2000 TEF &
- S | e :
e ‘“repeated” data: few points took the S 000 ﬁﬂag* E
same day z | Mﬂf 1
° Reach saturation with LED @ 1.5V o 0.3~ l e
ER + 4 4+ o+ +
3 oo +* -
w -
2
h_o-.l_\ PR AT Y T NS TN [N T ST T TN AT TN ST [ S ST SN S T S SN SR SN SN N N
2.5 5.0 7.5 10.0 12,5 15.0 17.5 20.0
LED (V)



S S v, BZMtbptr t ”-- 'ths
Linearity - C3 SoF 2

16000

z 2 [ ndf h2p j ' T ] 8000
e Xy net 82aaerdd [ 140180 | oiies " a0s000 ] e SPE: 55ADC
S 14000 p TR - e Mean x 796.5 7000
&) p1 4.919 £ 0.0009269 | Meany 3693 = .
8 12000F StdDevx 7533 . e max amplitude: ~8000 ADC
< Std Devy 3733 g 7 6000
[} [ -» | .
2 10000|- 5 |- e dynamic range: ~1700 PE
g ]
* 8000 : 4000 [ J f|t: (300 - 1800) PE
6000 : 3000
4000}~ - 2000
2000 - . 2 i x
1000 X :
E m 2 4000F .
o N I Ll .. e, 3 i
0 500 1000 1500 2000 2500 o I *
1 (photo-electrons) & 3000 r * —
"6 L -:II
5 r 2 -
. . : o 20000 - C3SoF2 |
° repeated” data: few points took the gmow tygﬁ‘ AAAAAAAA saturation level
same day z § Mﬁ*ﬂ* 1 complete 1
B ; H repeated ]
e Reach saturation with LED @ 11.5V ﬂo.?j::l::l::u:::::I:::::::::I::::M:::}H:_
s | L4+t T+ 4+ 4+ 0+ + 4 &
S 0.0
@ r
9_01'\ P RS R E RS RS E S SR RS T
25 5.0 75 10.0 125 15.0 17.5 20.0
LED (V)

8



Amplitude (ADC Channels)

Linearity - C4 SoF 2

h2p
16000 — T U S T
x2/ndf 7.305e+04 / 110549 Entries 305000 )
14000 PO -4253+ 1.01 Hadn s 831.6 e e SPE:61ADC
p1 5.381 + 0.001347 S D 7829 )
12000] Stdbevy 4077 o e max amplitude: ~8000 ADC
1oooo: . e dynamic range: ~1600 PE
- 3000
8000 = e fit: (300 -1700) PE
6000 - 2000
4000 .
- 1000 T ——
2000} ] 55000; C4 SoF2 "
L . S I saturation level
0 1 1 ] 1 1 1 1 0 24000_ ) I ‘;
0 500 1000 1500 O?L — r355)00 g E "f compl ete X * ]
B 3000]- H+  repeated - x ¥ _:
< r glﬁt
[oN = 3 1
8 2000} gt |
u ” . =) I jﬁﬁ 1
° repeated” data: few points took the g e ]
same day Z 1000 /"‘ :
° Reach saturation with LED @ 8V 20_??!%[1!}1!:1}1111}11:1}::%:}%%:1}:11!}111?
S T EL R ET 2 L 2 @ +
S 0.0
w -
2
h_o_.l'\. | PR T T NS S S T TS S AN ST SO SO NSNS S ST SR RS H
25 5.0 7.5 10.0 125 15.0 17.5 20.0
LED (V)



S S v, BZMtbptr t ”-- 'ths
Linearity - C4 SoF 1

5 7000 - = 700 L] SPE: 4.3 ADC
3 e |
S eo00f- 4 600 e Strange behaviour around 500 PE
E 5000 = 500
Q (— —
£ — —
< 4000 - 400
30003 f 300
20002 k/ f 200
S W 3 n L B —
10007 i 35 = 100 § i C4SOF1 ¥ ]
o . . L ‘ L L . . ‘ — 0 gSOOOf -------- saturation level = .
0 500 1000 1500 2000 u(ph‘i%?glectmns) Tg i 1 complete e * 1
L2 ! ted * ]
B 2000 T rePeRe e ]
S § = i
o &
“ ” . . (@] E 13
° repeated” data: few points took the S 1000} _ ]
2 | jﬁ*’f
same day z M
e Reach saturation with LED @ 9V P e t———— I } 1 -
_%50_01 L&*++++++++++ + ot +
) L
o |
h_0-1_‘ll\ll\ll\|\\\\I\\I\III\II\}I\‘I\\I‘\\\
2.5 5.0 7.5 10.0 12.5 15.0 17.5 20.0
LED (V)

10



S S v, BZMtbptr t ”-- 'ths
Linearity - C4 SoF 1

7 3000
E ° e SPE: 43 ADC
5 i . | -.e .
8 sl : T e Strange behaviour around 500 PE
< = 14
3 [ P ]
2 B B 12
Q
£ - g 3 B
< 2000 10
i . N - i B
(01 S . e E—_—
|— " | 6
1500
- = 4
[~ - 8 [l —— T T [ T T T :‘t‘
B 7] 2 o I C4 SoF1 1
1000 -, o §8000[  complete . b
300 400 500 600 700 Mphoto?éigctmns) ) i H  repeated pxt * 1
_.9 I ﬁiii i
2 2000 s .
S i = |
o ”n N % ilg
° repeated” data: few points took the & 1000 #Iﬁgf‘ ]
same day z M
e Reach saturation with LED @ 9V P e t———— I } 1 -
© I
_50_0: L&*++++++++++ + ot +
a r
9_0_1'\..‘.|‘.;‘|‘H‘|".‘l..‘.l‘}.‘\.”.\”‘
2.5 5.0 7.5 10.0 12.5 15.0 17.5 20.0
LED (V)

1



Amplitude (ADC Channels)

Linearity - C4 SoF 1

e L I L A R
§ ;
L] 5 - —
waveform deformation 5wl 1
% 2500 — i
- ]
< 2000 — —
~1700[2 _ _ _ ---1
2200 N T T T T | l__- T T -\-"\-\l ‘ T T T T T T T | T T T T 1500 j i
2000|— g = ] r ]
= n 250 1000 " RN ] g e
: | 300 400 500 600 700 800
1800 — 5 3 : . =] 1 (photo-electrons)
([ ] S o i I ; j
1600 — G : j 200
1400 —
- 150
1200
1000 100
800f—
C o 50
600 == -
= -_' | o | 1
3300 3400 3500 3600 3700 3800
Time (ns)

12



Backup slides



Amplitude (ADC Channels)

2200

2000

1800

1600

1400

1200

1000

800

600

III[‘.HIII’I|I|III|II||]II|III‘l]l||||

T T T | [ e | T ""'\-\I_ | T T T T T T T T T T
-
- =
- -\-\'-\. -\'_

T ]

|||||I||I.Itl

'/

III|

| | | | l | | | | I | | |

3300

Time (ns)

3800

250

1200

150

100

50

14




Amplitude (ADC Channels)

2200 T I 3 T T I T T I T _‘-,_I__ I T T T I I
2000 — —1250
1800 —  © NS 000 e —
— 1200
1600 —
Hae = 150
1200 —
e
1000 — 109
800 —
- 50
600 —
400 : - | I | | | | | | | | | | | | | | | | | | | 0
3300 3400 3500 3600 3700 3800

Time (ns)

15



Amplitude (ADC Channels)

2200

2000

1800

1600

1400

1200

1000

800

600

Il‘nllll!lll‘III‘III|II||I!1

400

I,III|I|I|III—_|“

3800
Time (ns)

250

1200

150

100

50

16



