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Motivation

* To Investigate the dN/dx based PID capability of the drift chamber
* To validate the performance of the fast readout electronics

* A dedicated prototype system was developed, and tested together
with IDEA DC prototype at CERN T9

* A multi-layer drift chamber prototype
* Readout electronics

* Data acquisition (DAQ) software

* Trigger and control system



DC prototype

chamber HV distribution box

Beam direction Front-end shielding box
] cco o000 oo 0000 > 10 layers, 6 cells/layer, cell size: 12 x 12 mm
Plorsniiniiiiiiiiiin > Length: 25cm
s Secteceece oo » Sense wire: 20 um Au-plated tungsten
8 i I e Bl > Field wire: 70 um Al
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Preamplifiers

-ast current preamplifier
pased on LMH6629 chips

High gain, high bandwidth
and low noise
 Current gain : 67.94 dB
* Bandwidth: 587.74MHz @- 232111211
3dB
e Baseline noise: 1.53 mVrms _ —

67.94dB




Readout electronics

* ADC mezzanine board

| n | : * Sampling rate: 1.3 Gsps,

"] o 1T Y * Resolution: 14 bits

K ' '  Power consumption: 750
mW/channel

ZYNQ MPSOC ZU15EG SFP+ for 106 UDP

Digitization and FPGA board * FPGA readout board

* Recelve data streams from five
AD9695 ADCs via 13 Gbps
JESD204B links

e Send processed data to the
DAQ server via 10 Gbps UDP
links

Power Modules

e Fach chassis contains 40
digitization channels

40-channels chassis
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* Configure the electronics, -
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* Online waveform display
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Beam test arrangement

e Tested at CERN PS T9

. JTime%ot: May27-Junel0, 2026 (IHEP joined in the test from May 28 to
une

* Beam: muon, pion and kaon

* Joint tests of IDEA drift chamber group and IHEP

* Two detector systems from IDEA drift chamber group and IHEP were
tested at the same time

* Two systems shared gas mixture and distribution system, shared trigger
system



Layout of the whole test

IDEA prototype

Plastic scintillators

IHEP prototype

Beam




Photos




Beam test setup of the prototype from IHEP




Schematic diagram of the test system
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Data Collected

Particle E(r(waeer\@/j;/ Run No. HV (V) Gas Mixture Freqsuaenr:gir(]gsps) SNaLTrT?gre]? Charzgteelp[))elay
2 Data0046 1745/1795 He:iCyH,=9:1 1.3 1500 100
4 Data0023 1740/1790 He:iCyH,=9:1 1.3 1500 100
6 Data0032-0033 1740/1790 He:iC4H,=9:1 1.3 1500 100
6 Data0034 1745/1795 He:iC4H,=9:1 1.3 1500 100
g 8 Data0035-0037 1745/1795 He:iC Hy=9:1 1.3 1500 100
10 Data0038-0040 1745/1795 He:iCyH,=9:1 1.3 1500 100
12 Data0010 1740/1790 He:iC4H,=9:1 1.3 1500 100
12 Data0041-0043 1745/1795 He:iC H,=9:1 1.3 1500 100
. 6 Dat[;ggaGOSO—GOOO?O 1725/1775 He:iC,Hy0=9:1 13 1500 100
10 Data0053-0059 1725/1775 He:iC H,=9:1 1.3 1500 100
i+ 10 Data0077 1725/1775 He:iC H,=9:1 1.3 2000 150
6 Data0079. Data0082 | 1725/1775 He:iC Hy=9:1 1.3 2000 150
‘ 10 Datal0r8 1725/1775 He:iC,H,o=9:1 1.3 2000 150

Data0080-0081
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Waveforms and peak-finding

Event24 - Waveform 2"d derivative-based peak-finding
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Peak-finding is challenging with noise contaminations and

A kaon event with a series of activated cells 13
space charge effects



Waveform characterization

Amplitude Distribution
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» Amplitude : 38.55 mV
» Noise RMS : 1.64 mV
» SNR : 23.99

» Risetime: 1.21 ns

» Charge : 2.05 pC

120
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Preliminary tracking study
Kaon 10GeV He:iC,H,;=9:1 1725V/1775V

Event58 - Waveform and Tracking Track equation: x = 0,024 y +9.000
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* The (k, b) with the highest vote value in Hough space is the track parameters. They will be used as initial values for fitting r
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Beam test at CERN T9 in 2026 Nicola De Filippis

DRD1 WG1+WG2 workshop on
athier June 16, 2006

,‘.<

—

Both the IDEA and IHEP CEPC team joined the test and work tog

https://indico.cern.ch/
event/1675383/

Box with 20 drift tubes: Drift chamber prototype:

» 1(effective 0.8) and 1.5(effective 1.1) cm cell size > 101ayers, 6 cells/layer, 60 cells » Sense wire: 20 um Au-plated tungsten
P ZUum Au_p;ated tungsten » Cell size: 12 mm % 12 mm » Field wire: 70 pm Aluminum
# Length of protopype: 530 mm » Length of wire: 250 mm

Shared gas mixture and distribution system, shared trigger signal, different readout electronics

Collected data for muon in the momentum range 2-12 GeV, negative pions (95% pure) and kaons

in the momentum range 6-15 GeV 17



Summary

* DC beam test was performed at CERN PS T9

* Muon (2-12GeV), pion and kaon (6GeV, 10GeV) events have been
collected

* Preliminary data check shows the system function well

* Some Issues, such as space charge effect, cross talk were found
during the tests. The parameters were optimized to mitigate the
effects

* Thank IDEA DC team very much for organizing this beam testing

Thanks for your attention
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