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Outline

‘new GEM box for R&D
*DAQ and a-track reconstruction

*design of charge-exchange TPC

August 26, 2019 GEM R&D @ LZU 2



e2-chamber box

e|left chember sealed for
the detector

August 26, 2019 GEM R&D @ LZU 3



e 2-chamber box
e HV stuff are flexible
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e2-chamber box

e2-layer right chamber
for HV and FEE
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e2-chamber box

e2-layer right chamber
for HV and FEE

new designed strip-
wise PCB readout
electrode
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e2-chamber box

e2-layer right chamber
for HV and FEE

new designed strip-
wise PCB readout
electrode
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e2-chamber box

e2-layer right chamber
for HV and FEE

new designed strip-
wise PCB readout
electrode

*new readout electrode
are connected to the
same ground as FE

-much less noise
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2 ADC chip

TI-ADS5281,

12bits+

16 difference

ADC driverXAD-

AD8138A
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fiber to Ethernet port
communicate with PC
by the Ethernet

FPGAXIXilinx V5K )
RAM size:4.752 Mb[X
fulfill the requirement
for 1 trigger
30*140*12*16=787.5
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APV—?;Sdata structure
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ADS5281 transmission data package structure
data head working

OxFA detector ID | readout ID type

Trigger Number

Total Trigger Counts

T_Data[63:32]

FPGA firmware T_Data[31:0]
Reservel
> UDP protocol for confirgrationXwhile Channel No-A Q-Data | Channel No-B Q-Data
Channel No-C Q-Data Channel No-D Q-Data

TCP protocol for data transfer

> new trigger is dropped when DAQ busy[X

Channel No-F Q-Data Channel No-G Q-Data
but the trigger ID/time are recorded Channel No-H Q-Data Channel No-1 Q-Data
> tripple FIFO buffer to reduce the data dara tail Status
transfer dead time 0 (el ins _
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improvements of new DAQ

Chip

Protocol

/O

Power
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Xilinx
XC5VSX50T:
4.752Mb-RAM

Ethernet
1000Mbps

HDMI Type A
Easy to buy

low-voltage power supply
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Altera EP1AGX50DF :
2.475Mb-RAM

VME
60Mbps

VME bus for control

VME crate
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data transfer test

One PC for hardware
One PC for software

August 26, 2019

*One APV One sample per
trigger : 288B

*One APV 30 samples per
trigger : 8.408KB

*4 chips * 30 samples * 320 Hz
*2 hours =800GB

-working smoothly

eData transmission speed:

-120MB/s write to memory
*Reach the limits of Gigabit Ethernet
-70MB/s write to the hard disk
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principle of vertex correction
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error of reconstruction (mm)
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Position (600um)
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result of vertex correction
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future usage: charge-exchange TPC

measurement of 14C(3He, t) reaction in the inverse kinematic region
unpolarized 3He targe!

~

readout
electrode

Y =,344376
sy =480.472
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kinematic curve of CE-TPC

scattering angle VS kinematic energy of triterium _ scattering angle VS momentum transfer
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Thanks!
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252Cfsource measurement

AX|drifting electrode with B

> area: 10 cm X 10 cm

» Borium thinckness:1 um

> efficiency for thermal
heutron: 2%

BX|1 mm slits on 30um Cu foil

copper foil
drift regionxX4 mm

y BKG aor’Li vy BKG

S AL
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vertex recorrection of the thermal neutron measurement!™
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608 A. Ozawa et al. / Nuclear Physics A 691 (2001 ) 399617
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Fig. 4. Root-mean-square (RMS) matter radii for carbon, nitrogen, oxygen and fluorine isotopes. The
closed circles represent radii obtained by the GMOL. The closed squares denote radii obtained by
the"GMFB The opeit circlss represent tadii obtained from reaction cross sections at”intermediate
energies [23]. The solid lines show radii calculated by RMF caleulations [20].
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FIG. 4. (a) The measured neutron skin thickness for '>-1°C
compared to predictions using the different interactions, NNLO,
(red solid curve), EM1 (dotted blue curve), EM3 (dashed-double-
dotted pink curve), EM4 (dashed black curve), and EMS5 (solid
green curve). (b) The measured neutron skin thickness variation
with §, — §, for S -
PRL 117, 102501 (2016)
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2. ERSTEY MR
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3. RERERE L
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