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Rigid Top Plate

Primary structural member,
reinforced with ribs.

Holds pad plane and wire
planes.

STIRIT-TPC

Generic Electronics for TPCs

Pad Plane (108x112)
Mounted to bottom of
top plate. Used to
measure particle
ionization tracks

Field Cage
Defines uniform electric field.
Contains detector gas.

Wire Planes (not visible)
Mounted below pad plane.
Provide signal multiplication
and gate for unwanted events

Beam
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Calibration

Laser Optics /Y '

Voltage Step-Down
Target Mechanism

Prevent sparking from
cathode (20kV) to

Thin-Walled Enclosure ground
Protects internal |

components, seals
insulation gas volume, and
supports pad plane while

allowing particles to continue
on to ancillary detectors. o

Rails

For inserting TPC into
SAMURAI vacuum chamber
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aret mechanim
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Target mechanism

- Possible to move left and right

- Will be upgraded to move back
and forth.

- Target position measured with
linear potentiometer and 12bit
ADC.

- Position information is logged
over wireless network via Arduino.

Arduino Due
for controlling and logging
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Photogrammetry

FoonEs:  TTARGETIOS!

B Green = matched in 3 or more pics
Codes = squares with unique pattern, serve as
reference points to match up pictures
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Photcgrammetry

Scale bars
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Photogrammetry

Possible reasons for large rms

Limited number of points
Misidentification of points

Plane RMS (mm)
Upstream rib 0.036
Right rib 0.056
Left rib 3.975
Downstream rib 4.063
Upstream FC wall 0.051
Downstream FC window frame 0.174
Left FC walll 0.325
Right FC wall 0.375
Top plate 0.125
Cathode 0.042
Target ladder 0.007



Insertion of TPC




https://www.youtube.com/watch?v=SAGHODS5LrGw
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Sr-90 test with 2 AsAds
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Sr-90 test with 2 AsAds
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Sr-90 test with 2 AsAds




X (mm)

Sr-90 test with 2 AsAds

SpiRIT Pad Plane
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X (mm)

Sr-90 test with 2 AsAds

SpiRIT Pad Plane
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/
DAQ System of [é%m /

- 1 AGET chip handles 64 channels.
- 1 AsAd contains 4 AGET chips.

AGET

AGET

e

AGET

AsAd

AGET

AsAd

AsAd

AsAd

AsAd

AsAd

CoBo

AGET

AGET

AsAd

AGET

AsAd

AGET

CoBo

DAQ Server

<« - NARVAL is used for
merging data from
multiple CoBos.

- Tocover 108 x 112 = 12,096 pads, we use
- 48 AsAd boards
- 12 Cobos

18



SnRITROOT

- Analysis package based on FAIRROOT system.
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I STRITROOT )

Experimental
Data

I

[ STConverter ]

|

MC
Generation

)

Experimental
data flow

\_

~

Simulation data flow

H Digitization } Y {ReconstructionH Analysis ]

/
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STConverter

[G _TDecoder

STMap
[ STCore ‘/( J

|

(STRawEvent)

‘ STPad
‘ STPad

S TPedestal ]

- Tree structure
- Each channel is mapped to the

corresponding pad.

- Containing both before and after

pedestal subtracted ADC values
for later use.
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Thank you!
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Backup



Design parameters

Pad plane area
Number of pads
Pad size

Drift distance
E-Field

Drift velocity
dE/dx range
Two-track Res.
Multiplicity limit

1344 mm x 864 mm
12,096 (112 x 108)
12mm x 8 mm

49.57 mm

120 V/cm

5cm/us

Z=1-8 (m, p, d, t, He, Li-O)
2.5cm

200

Gas Pl0@ 1atm (Ar90% + CH
A Pad plane
0.4 mm
B S Anode (1420V)
0.44 mm
+ 0000000000000 00000O0CGOCBOCGOOOOGOIOOONONONONONONONOTS Ground
0.6 mm

— Y eecceeccccccccccccccccccccccccccccooe Gat“"]g gﬂd

23



Potentiometer
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