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Charged vetoes

* Three detectors with practically identical goal — detect any
charged particle passing through them
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* Positron veto
— Provide information for tracks with momentum > 400 MeV

— Rate vs maximal momentum
* May need to exclude the part close to the deflected beam

— Size: 20cm by 50 cm

» Spectrometer/Tracker/Veto
— Detect e+/e- with momentum 50 — 450 MeV
— In magnetic field

— Two stations
 Single layer (hodoscope) vs multi-layer

— Preliminary efficiency requirement - > 99%
— Size: 20 cm x 100 cm each station
— Time resolution - ~1ns
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Plastic scintillator bars

Light read out by SiPM
— WLS vs direct coupling
O(1000) photons
0.5 — 1cm thickness
Bars width to be optimized Main Board
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Positron veto

Quite a simple design

A good detector to start with and perform tests and/or R/D
— WLS vs glued SiPM
— Mechanical design

- SiPM PCB = = = =

— Determine the ph.e. yield/MIP, time resolution
Get some experience with the SiPM electronics
Possibility to make few prototypes and choose the best



H racker

* Possible integrations

— Qutside the vacuum chamber
 Easily accessible for maintenance

— |Inside the vacuum chamber
* Minimize the MS, feed through



m

SIPM  FE cards 16 ch HV controller
D .-
R .-

A - .

Custom NIM crate

« Possibility to use electronics already on the market (developed at
LNF)

— Custom low noise NIM crate (x5 V, £12V ) (2500 e)
— HV controller, NIM based, 16 ch (3000 e)

— FEE card ( 50 e/ch)
About 300 e/ch for HV & FEE

— Custom cables & connectors
« ADC or ToT-TDC readout



Hodoscopeltracker

e SIPM: 3x3 mm, 25 um pitch, ~14k pixels

— Dynamic range enough for a
hodoscope/tracker
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« Hamamatsu itself provides an HV PS

— C11204-01
 UART (serial) interface to a PC

» How straight forward is to use it?

« CAEN alternatives?
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« Scintillating fibers tracker/hodoscope

— > 1000 channels
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« Hybrid spectrometer
— Position from a slow coordinate sensitive detector (CCD)

— Get the time from a fast photodetector (SiPM, PMT)
« Bundling many fibers into few
« Demultiplexing (occupancy is relatively low O(5)/bunch)
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SciFi prototype
Kuraray SCSF 81
Imm diameter

SBIG 11000M CCD
Astronomy

Control/communication module

Pulse generation

PIC controlled
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« Assuming that both the dark current and the bias depend on
temperature (Fermi-Dirac distribution of electrons)



From G. Georgiev M.Sc. Thesis
G.G., V.K., Ludmil Tsankov

k’
1500 — T Q bias e~ /px myj
-30°C ——i
1400 - -25°C e
9 =20°C —s—
1300 L °C) Arx o+ B s S S “15°C i |
1200 -30 @.238+ 0.033 343.5+ 0.210  0.008+ 0.004 326.4% 0.209 'lg:g T 3aBMCAMOCT Ha MOANGXKKATE OT TeMMepaTypaTa
-25  0.448% 0.040 352.3 0.255 0.011 0.002 326.7¢ 0.141 ¢ ; r T T T T ! T
1100 - -20  0.726+ 0.057 368.3* 0.360 0.009+ 0.002 327.9+ 0.148 ¢ & ——— EnleKTpoHeH 3arsop i
i 1 -15  1.047% 0.039 400.9+ 0.250 0.055: 0.002 330.1% 0.995 - - e 1200 b~ MNea*exp(Ke/TIKD+Nggn
L 3 -10  1.402t @.177 459.6% 1.118 0.068t 0.003 339.6% 1.213 ] — mexaf””e"éﬁaﬁog N
S o -05 3.419% 0.187 558.9% 0.674  0.064% 0.004 370.9% 1.526 | 1000 |- viex"&XP(-Buex! THKI)+No vex .
“ gpe - +95 §.895+ @.431 932.3+ 2.749 0.234+ 0.006 452 6+ 2 444 | BOO | logtNiigd= 36587 £3:G el
T +10 13.205t 0.984 1230.0% 6.413  0.380: 0.010 501.0% 4.249 S 700 L kmex= 8829.89+11260 . 7 |
700 fEL 4 = Nomex= 323.63+1.7
600 - | log(Nen) = 33.415+0.8
i - 500 kg, = 751532384
500 - A= % 1 i Nogn = 330.07+28
400 EFz—F X% 3 £ =l
HESE S S S S S A S~ : . - - -
300 [~ ® = BOO 1 1 1 1 1 1 1 1 1
| | | | 1 | | | | | | | | | | | | | | | 30 25 50 15 10 5 0 5 10
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 95 100 e

 Different operational regimes depending on the exposition
— Buffering before digitizing induces additional noise
— Can be a problem for high speed imaging
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« Afiber projects onto ~200 pixels
« Optics imperfections — loss of light due to acceptance
* Not able to reach single particle sensitivity with the present setup



Conclusions

The simplest solution for the charged particle vetoes seem straight
forward
However few things to be figured out

— Optimal size of the bars

— Efficiency and necessary number of layers (1, 27?)

— Readout electronics
* Available but at some cost or new solutions?

Aim for first production of a prototype early next year
— To be able to test it and learn
Off-mainstream solutions also under test
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