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Motivation and 1'echnology

Calorimeter (CALO)

PIONEER tracker is motivated by the requirement of
precise energy reconstruction

The tracker hits will help to correlate the hits in ATAR

with the Calorimeter e
For this good spatial and time resolution required
Micro-Rwell, known for its good spatial and timing
resolution, has beenchosen = ————= >

o 10°
I'Ta'rg'et (ATAR)

Simple schematic of the
PIONEER experiment, with
\ Liquid Xenon (LXe)
\ calorimeter, Low Gain
/| Avalanche Detector (LGAD)
as Active TARget (ATAR)
and cylindrical Tracker.
(Ref: arXiv:2203.01981)

Preliminary idea
two layers of
micro-Rwell PCB
with common
cathode

——————
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Micro-Rwell at SBU
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Measurements with Radioactive Source

e Two 10 cm x 10 cm
detectors are tested
with FeS5 source

« All the channels of the
micro-Rwell were
shorted

 Fed to MCA after pre-
amplifier and amplifier

Detectors being Detectors being
baked at 50 degree prepared for test with
Celsius radioactive sources
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Results

« MCA calibrated with known pulser moof
 Gas mixture used for the test 2250 -
Argon:C0O2=80:20 2000 -
* Number of primary for radioactive § 1750
source calculated 1500 -
* Using MCA, charge distribution for 1250+
1000 events measured 1000 -
* The ratio gives the gain 750

Gain measured as a function of
voltage
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Gamn uniformity test

. . . f . h 0000 Anode_current vs position . 70000, uRWell_current vs position
For gain unitormity test the o LooE
detector was tested using 36000 66000 )
54000 _00:64000 &=
x-ray generated from Cu. 82000 000 :
« The current from the - ook s
anode and from the Copper ool cvaaoool ’
layer of the micro-Rwell e T e
was read USiIlg piCO 2008600 35000 '4b00b'x'z:)50@t'p' 50000 55000 60000 ~OC%%ho0 35000 40000 'X'4'50£Jt'p' 50000 55000 60000
— -pPosition -posion
anode_current u ell_curren
ammeter 350 . : e
F 180
. . 300 E
 Anode current is induced 3 oo
charge, no pre-amp or 2 s00F @EE:
amplifier present B 1505 £ aof
« Micro-Rwell current is, ion 100E S
. 50F =
for each event directly 08
[11 068 06 04 02 0 02 04 06 08 1 QB —7 £ -5 -4 3 -2 -1 0
CO].].eCted. Current (in nA) Current (in nA)

Gain uniformity result using x-ray
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T'est beam at CERN

« SPS H8 area
« 150 GeV per nucleon Pb beam on fixed Pb target
+ DAQ triggered using coincidence of two scintillators
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Present status

sample vs channel sample vs channel sample vs channel
h2

h2
Entries 14336

h2
Entries 14336
Mean x 1833 | e e Mean x 13.44
Mean y 2537 0 T S Mean y 253.8

Entries 14336
Mean x 13:57:
........... g Mean y 253.7

: “.. 7| StdDevx 8.064 T it g |BHDER  BAB| N et .. |stdDevx 8073
------ , | StdDevy  149.1 e |StdDevy 1491 . 7|StdDevy  149.1

 Data acquisition going on
APV25 cards being used along with SRS

 Channel indicates strips of the detectors, sample is time window of constant
25 ns width
» Z-axis is ADC counts
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Evolution of Tracker Geometry

Calorimeter (CALO)
Tracker
'Ta rget (ATAR) ‘ I ‘ I

b

Cylindrical Bullet shaped Hemi spherical
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Future Plans

* More rigorous tests are
planned for next few
months to understand
the detector

* Cosmic ray test set up is
ready

* Schedule has been made
to meet the expert of
micro-Rwell at CERN

Cosmic Ray
test set-up
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Thank you
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