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DIRC-like TOF

DCH

EMC

SVT

DIRC

● PID device  (K/π separation)

● Detector made of 12 quartz sectors

● Polar angle coverage is about 10o  ()

● Each sector is readout by 14 MCP – PMT SL10 
(TTS~35ps)

● Thickness of the detector 1.5cm (12% of X
0
)

Reminder

Front and side view of the FTOF detector
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FTOF optimization 

→  increase p.e. yield.

→  minimize timing jitter. 
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Optimal choice of the FTOF Geometry

For 3 GeV/c momentum kaon, Np.e. ~ 18 => time resolution ~ 30 ps

~ 1/sqrt(Np.e.)
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Small tilting of the FTOF

Number of detected p.e. 800 MeV/c kaon

IP

∆θ ~10.0
o

Tilting by 10o 
decreases the p.e. 
yield by about 15%.

Tilting by 10o 
increases the p.e. 

yield by about 15%.
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Information from the Geant4 about detector which surround FTOF 
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////////////////////////////////////
//--------DCH------------//
// Z_max     =  173.0 //
// Z_min      = -104.0 //
// R_max     =    80.5 //
// R_min      =    23.5 //
////////////////////////////////////

///////////////////////////////////
//-------FDIRC----------//
// Z_max     =  173.0 //
// Z_min      = -160.0 //
// R_max     =    90.0 //
// R_min      =    82.0 //
////////////////////////////////////

///////////////////////////////////
//--------FTOF----------//
// Z_max     =  175.0 //
// Z_min      =  180.0 //
// R_max     =    90.0 //
// R_min      =    45.0 //
///////////////////////////////////

Present state

Need to be update
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Styrofoam 
compressed (3 mm)

MCP-PMT (13 mm)

High voltage (H.V.) divider + 
amplifiers (15 mm)

H.V. and signal cables 
(~20 cm long)

Quartz (15 mm)

Aluminum frame (1 mm)

Plug for H.V. and 
signal

Side view of the FTOF detector
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51 mm

Mirror

Absorber

Tubes with N2 

LED for calibration

Quartz pyramid
(light guide for the LED)
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235 mm

459 mm

Front view of the FTOF detector

Quartz

Aluminum frame

Plug for H.V. and signal

MCP-PMT

High voltage (H.V.) divider 
+ amplifiers

Styrofoam 
compressed

Tubes with N2 

Tubes with N2 
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USB WaveCatcher readout electronics

DCH

FDIRC

F
T

O
F

EMC

EMC Resolution per channel is around 10 ps

16-channel
WaveCatcher board

Boards are outside the detector volume

This board will be used for the prototype sector test, 
final version will use SAMPIC TDC.
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MCP-PMT (SL10)

PC  board attached to the MCP-PMT 

Preamplifier

H.V. divider

Temperature
sensor

Humidity
sensor

14 boards per sector

1 board per sector
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Updated sizes of the quartz radiator

227 mm

451 mm

405 mm
15 mm thick

Quotes are 
coming from Jerry
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Weight estimation

Styrofoam 16 in total: 
~0.2 kg per sector

14 PMT:  
~2 kg per sector  

14 High voltage divider:
~1 kg per sector

(14 * 4 + 14 + 3= 73) 70 H.V. and signal cables 
~1 kg per sector

Quartz
4.2 kg

Aluminum frame 
(~1 kg)

1 Plug for H.V. and signal
~0.2 kg

Total weight of one 
sector ~ 12 kg

 2 Tubes with N2
~ 1 kg  

Mirror
 ~0.2 kg per sector

Absorber
 ~0.2 kg per sector

LED for calibration

Quartz pyramid and LED
0.2 kg 
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Backup
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A) the PMT is on the face of the quartz tile. As we will see later this is the best position 
for timing but it is not possible to use MCP-PMT due to bad angle to the magnetic field. 
One could use SiPM [61] but they are sensitive to neutron background; studies are in 
progress within SuperB [62] to test their performances after irradiation.

B) the PMT is attached from the top of the quartz tile: this is our baseline position for the 
PMTs as it takes into account the magnetic field of the SuperB detector.

C) same as B but the PMT attached from the opposite side of the quartz sector. This 
particular configuration (GeomID=7) will be used later to study effects on the number of 
collected photons; it should not have any effect on their timing.

D) the PMT is attached to the bottom of the detector. All configurations with this PMT 
position have tilted quartz radiators (by 22.7◦ degrees).
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