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a)l - PSD readout configurations

We are building a prototype PSD defined by 8 short trapezoidal plastic scintillating tiles 30cm long and 5/4cm wide

Each tile will be readout by different SiPMs in order to increase the light detection efficiency and the dynamic range for nuclei
identification

SiPM groupl SiPM group3
@ 4SiPM (3.0x3.0mm?2 - 50umcell) - Low Z =» ASIC 2-3
@ 4SiPM (1.3x1.3 mm2 - 15um cell) - High Z =» ASIC 0-1
® 2 LED for calibration
Y 2 Temperature sensors >IPM group2 SiPM group4
—

High density coaxial cable connector for space application

SiPMs  (PCBs) are  connected
(readout) by beta_chip through an
interface («concentrator») connected
to each tile

Connections:

« J1->Tilel

« J2->Tile2

A WNBE-

. J8->Tile8

8765

Tiles 1-4 =» Horizontal

Tiles 5-8 =» Vertical PS = Tile 1 (H) / Tile 6-7 (V)

SPS = Tile 1 (H) / Tile 6-7 (V)
[last days Tile2 (H)]




PSD - channel mapping

2D
Horizontal Tiles Vertical Tiles
Channel Channel . .
Co i . . . c ) . . . SiPM groupl SiPM group3
1 1 29 2 (Central) LowZ J5 0 1 2 (Central) LowZ
1 1 30 1 (Lateral) LowZ 15 0 2 1 (Lateral) LowZ
J1 1 31 4 (Lateral) LowZ J5 0 3 4 (Lateral) LowZ T
E 1 1 32 3 (Central) LowZ J5 0 4 3 (Central) LowZ O
= J1 3 61 2 (Central) Highz 15 2 33 2 (Central) Highz E SiPM group?2 SiPM group4
= 1 3 62 1 (Lateral) Highz J5 2 34 1 (Lateral) Highz
n 3 63 4 (Lateral) Highz J5 2 35 4 (Lateral) HighZ Pattern and Iogics:
\_ 1 3 64 3 (Central) Highz /  \_ 5 2 36  3(Central)  Highz — _ _ N
Y E 2 (Central) owZ N\ /16 0 5 Z(Central)  LowZ -\ ASIC[1 SiPMs LowZ Horizontal Tiles
12 1 26 1 (Lateral) LowZ 16 0 6 1 (Lateral) LowZ . . .
12 1 27 4 (Lateral) LowZ J6 0 7 4 (Lateral) LowZ O ASIC§ SIPMS nghz HOleOntaI Tlles )
~ 12 1 28 3 (Central) LowZ J6 0 8 3 (Central) LowZ Q (e i : h
.i_) J2 3 57 2 (Central) HighZ J6 2 37 2 (Central) Highz E ASIC 0 SIPMS LOWZ Vert|Ca| Tlles
| 2 3 58 1 (Lateral) Highz J6 2 38 1 (Lateral) Highz ASIC|2 SIPMs HighZ Vertical Tiles
12 3 59 4 (Lateral) Highz 16 2 39 4 (Lateral) Highz \ J
2 3 60 3 (Central) Highz “/ \ J6 2 40 3 (Central) HighZ
/)3 1 21 2 (Central) lowz N\ /17 0 9 2 (Central) LowZ -\ ;
13 1 22 1 (Lateral) LowZ 17 0 10 1 (Lateral) LowZ SIPMS Channels
" 13 1 23 4 (Lateral) LowZ 17 0 11 4 (Lateral) LowZ N GrOUpS: 2_1_4_3
O J3 1 24 3 (Central) LowZ 17 0 12 3 (Central) LowZ i)
— J3 3 53 2 (Central) Highz 17 2 41 2 (Central) Highz |:
— 13 3 54 1 (Lateral) Highz 17 2 42 1 (Lateral) Highz D namics
13 3 55 4 (Lateral) Highz 17 2 43 4 (Lateral) Highz k
NGE 3 56 3 (Central) Highz/ \_17 2 44 3 (Central) Highz / / ] ] ] ] . \
w1 17 2 (Central) owz\ 18 0 13 2(Central)  Lowz -\ 2 main gains=>»/low gain(LG) and high gain (HG)
J4 1 18 1 (Lateral) LowZ J8 0 14 1 (Lateral) LowZ
14 1 19 4 (Lateral) LowZ J8 0 15 4 (Lateral) LowZ . . .
<| 1 20 3 (Central) LowZ 18 0 16 3 (Central) LowZ % Total ADC dynamic: 2048 ADC channels (11 bits)
Q J4 3 49 2 (Central) Highz 18 2 45 2 (Central) Highz E
- 14 3 50 1 (Lateral) Highz 18 2 46 1 (Lateral) Highz ° high gain (HG): 0-2048 ADC channels
14 3 51 4 (Lateral) Highz 18 2 47 4 (Lateral) Highz
\ 14 3 52 3 (Central) High7 \ 18 2 48 3 (Central) High7 /

\’ Low gain (LG): 2049-4096 ADC channels )




a}ﬁf@ Root output file format & content

Def decodeTriggerID(num):

= I RAW_BETA_00528_MIXED_2023100E DetectorlD=>9 for the PSD / 11 for Trigger Tile D=ir.1t( (?b Tstr(bll?(num) [2: ?D ! base=22
|t TT=int('0b'+str(binCnum)[6:14]), base=2)
= ree;l . . % - . ! -
& DetectorD Tr!ggerType-)l Beam/.O Calib ... , Tid=int('0b'+str(bin(num)[14:]), base=2)
Y TriggerType TriggerID=> D of the trigger (O for calib events)
- §% Trigger|D * See i2C documentation
§% EventID Progressive number
Fk Tehan RootFileNAME:
P ADCeh RAW_<RunID>_<RunType>_<Data&TimeTrigger>_DAQ_<Data&TimeStartDAQ>.root
$ lchan e.g.RAW_BETA_00547_MIXED_20231010_005945_DAQ_20231010_010104.root
& Ichip
Tchan=>»Number of total channel saved(16channels x 4(2)ASICs = 64
(32))
TriggerType ADCch=>»ADC countsforeachchannel
%i’t’nn : Data is buffered in static block of 32/64 channels for each event. It
ADCch 2 "_‘_ )

, 2799, 2 2879, 2891, 2760, 2771, means that:
: | 2044, 2665, 0 ADCch[0] = ADC counts of channel 0 ASICO

o | | ) D ADCch[15]=ADC counts of channel 15 ASICO

1 0 L, -' ADCch[16]=ADC counts of channel 0 ASIC1
ADCch[31] = ADC countsof channel15 ASIC1
Ichan=>»Channel numberper chip (0-15)
Ichip=>ASIC id (0-4)

(‘ Uy
59, 60,




n;élfp Analysis examples

 SPS H4 Main readout tile «ICCUB» Tile 2-3
e Channels 24-27 & 20-23
« GAIN LG: ADCch from 2049-4096

* For specific analysis ask us for details (logbook

Condition to have signal/pede
(on spill/off spill)

>> tree->Draw("ADCch[27]>>hPede(2048,2049,4096)" ("'(TriggerType&l)==0%)

>> tree—>Draw("ADCch[27]>>hSigna1(2048,2049,4096)"(fziggégerType&l)>0
ADCch[28] {(TriggerType&1)>0}

Entries 18155
Mean 2915
RMS 415.5

10°

Examples:

To see the ADC counts for channel 12 ASIC 1 1o
>>tree->Draw("ADCch","Ichip==1&&Ichan==12")
equivalently:

>>tree->Draw("ADCch[28]","")

I IIHIH|
e

NMMW

This should be useful to compare 2 channel of 2 ASICs(scatterplots) : ! | [ A |
>>tree->Draw("ADCch[8]:ADCch[28]","", "colz") 2200 2400 2600 2800 3000

L ‘ 1 L 1 | Il il ‘
3200 3400 3600 3800 4000



M@ «Trigger» Tile
* Trigger Tile

: . . Si 3x3 2 1.3x1.3 2
 Small SiPM = PCB with 3 1x1 Hamamatsu SiPM  °* X3 mm X1 mm
. . . Pixel pitch 15 um 15 um
* Large SiPM =» PCB with 3 3x3 Hamamatsu SiPM  Numberof pixels 39984 —
. Refractive index 1.57 1.57
Connectecol at physical channels: o R — 460
* Small SiPMs =» 25 (24 from root file since start to 0) wavelength
« Large SiPMs =» 8 (7 from root file since start to 0) R e e
Vbr 38V 38 V
ADCch[24] {(TriggerType&1)>0} ADCch(7] {(TriggerType&1)>0}
B Entries h2900392 2 Entries h2900392
10° = Mean 2992 = Mean 3608
= tree—> RMS 665 1L tree—> RMS 608.9
— Draw("ADCch[2u]>>h(20u8,20U9,4096)", = Draw("ADCch[7]1>>h(20u8,20u9,4096)" "
10‘55 "(Tr 'gger-l-ype&l)>0u , n ll) - - (TriggerType&1)>9n , n ||)
= E
v = 10° ;— PCB 3 SiPMs 1x1 mm
1P ;_ - E_ J\(\A/\/\/\/\/\Mww PCB 3 SiPMs 3x3 mm
10_ 10;—
Small SiPMs = Large SiPMs
1|||I|I||\||||\||||\||||\||||\||||||||||\| 1E|||\|\|||||||||||\||||||\||||I|\||||I||I
2000 2400 2600 2800 3000 3200 3400 3600 3800 4000 2200 2400 2600 2800 3000 3200 3400 3600 3800 4000
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