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BESIII

RPC: 9 : RPC: 8
ayers S M ayers
SC
Solenoid
Barrel
. . ToF
BESIIl is designed to study
.. Endcap
physics in the tau-charm ToF
energy region. - —
BESIIl has collected the Quiadrupole - =———
J/y world largest - 2
data sample (10B). et > E———— EER SIS == -

Total weight 750 tonnes, ~40,000 readout channels, Data rate: 5 kHz, 50 Mo/s

It has been approved an
extension of the data MDC, 0.5% at 1 GeV/c

taking till 2030 (at least) Csl(Tl) calorimeter, 2.5% @ 1GeV
Clhinese [PEies © A, 2020 dE/dx 6% e~ Bhabha scattering
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MDC>inner chamber
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Integrated Charge (C/cm?)

Aging
Gain loss/year
~4% on inner layers

Low spatial charge
High rate capability
Fast response

Light support frame
Very low aging




GEM detectors

GEM (Gaseous Electron Multiplier) is a
Micro Pattern Gas Detector,
invented by Sauli in 1997

* High rate capability
* High radiation hardness
* Scalable and flexible geometry

10° 10*
- | =
U ' 10° g NIMA 386, 1997
3 : P f @
i U '
.Iﬂ! :-' E ;: 10'6&

_,.". ':":Smgl'a GEM
"""""""" ' / More layers of GEM grant high gain with lower applied
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o s A Eh A s E e voltages = lower spark rate

AV (V) NIM A 2016, 805
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CGEM>
Cylindrical Gaseous Electron Multiplier

Chinese Acade:
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Three layers of cylindrical triple-
« O, 130 um GEM
Each layer has two “views” to
e 0, < 1 mm (-~ 350 le) reconstruct the 3D position of

the hits

0,/p,~0.5% @ 1GeV/c

Operation in IT magnetic field

Material budget ~1.5% X

High rate capability: 104 Hz/cm?
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Readout chain

~10000 80 FEBs 80 Data and LV
channels 160 TIGERs Patch Cards 20(+2) GEMROCs 2 GEM-DC
BESIII TIMING AND TRIGGER
HV

Fast control fanout

Point to point Local Fast control fanout
LVDS T

_.—"=_/ X2
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CGEM B VN E

| Connector

——FEthernet
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LV and data

LV and data CAEN LV - T ——
Short Haul Cable (1.2m) Long Haul Cable (8\10m) Faea ot BESIII SLOW CONTROL
JINST 2021 16 PO8065
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TIGER+GEMROC

TIGER (Torino Integrated Gem Electronics Readout) GEM Read Out Card

64-channels ASIC

charge and time readout Power the FEBs A”f““":“?*v“;;e‘;jg:"'”'
Monitor chips voltages and B I NSC srrecto

Sample & Hold

temperature

Time-over-Threshold £ e Ien : .
= Configure the chips
Parameters Value £ Receive timing signals i E
Inlzlt"gaczca;tice 5 zt'j(’lég ; Control data acquisition via
: DatapRate 6p ey /CE optical links/Ethernet - — O
Readout Mode Trigger-less
Non-linearity <1%
Charge Collection Time 60 ns
Time resolution <5ns
Power Consumption <12 mW/ch
Technology 110 nm process

with hysteresis

Fast shaping

Va N_

3 [breamplifier (CsA) Triggering

Slow shaping
N

.

Wilkinson | ]
ADC
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ADC

Discriminator
with hysteresis
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BESIII timing signals

CGEM

ol
o i L RA

Fast Control system Fanout
a modified GEMROC module which connects to the CLK,
L1, LI_CHK, FULL signals from the BESIII FCSF

Fast Control system Local Fanout
a low cost, not programmable, fanout module which
connects to the CLK, L1, LI_CHK, FULL signals from FCF

4 groups
of GEMROC modules @A.Cotta Ramusino

< IEEE 239 Real Time Conference MGRECO-AUGUST 2, 2022



Cosmic telescope

In Beljing

~5.6k channels
connected
Final LV/HV systems

SCINT 2
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N

Control System: GUFI

Graphical User Frontend Interface

to characterize, debug and test the system

before the installation

standard and advanced features
tkinter Python library for graphical interfaces

Noise layer 2 (strip X)

Noise Layer 2 (strip V)
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Control System: HV
to characterize, debug and test the system m Lab\/l EWm

before the installation
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Distribution of 2019-nCoV cases as of 23 January 2020
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*There are 131 additional cases reported
from 24 Provinces (autonomous regions and
municipalities). The detailed geegraphic
distribution of these cases is unknown.
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CGEM data taking

Remote data collection (more than 2
years) by the Italian groups.

> RT monitoring of operations

On-site operations thanks to the

valuable help of colleagues from BESIII
MDC team

In parallel, carry out integration
activities on a small scale setup

MGRECO-AUGUST 2, 2022




RT monitoring
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RT monitoring
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ARDUINO
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RT monitoring

Hunga Tonga—Hunga Ha'apai eruption
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Fast-Analysis tool: CIVETTA CIVETTA

Complete Interactive VErsatile Test Tool

GUFI Analysis
DAQ
- Decode

Calibration
Clusterization
Tracking
Cluster Selection
Alignment

GUFI monitoring T

@A. Bortone -complete metrics > performance of the detector

-software is fully parallelized at the sub-run level to take
advantage of all CPU on the machine and maximize
performance
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Integration tests
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Integration tests
12/21 July 2021

‘ RD51 test beam
@ H4 line CERN North Area, Prevessin
4.5 s spills
180 k muons
AM pions
250 M triggers

. ! s
r -
b "y N
P/ — -
» - e ~
' =

X pos [cm] X pos [cm]

Muons @80 GeV/c Pions @150 GeV/c
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CIVETTA

Online metrics and events visualization via web browser using Plotly-Dash
Immediately after run end on a subsample to check goodness

DAQ sw at TB:
STRESS —TEST!

B Data wisuabaer

Wil Event visualizer
C @

C @

Planar setup data visualization

ki e Planar setup clusters visualization
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Offline Data analysis
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https://agenda.infn.it/event/28874/contributions/169575/attachments/94309/129007/TIGER-GEMROC%20a%20versatile%20and%20modular%20readout%20system%20for%20micro-pattern%20gaseous%20detectors.pdf

As the pandemic spread, we did not expect to manage operations Summa ry
remotely for such a long period of time.

The DAQ system, which was intended for a “short” startup, was
set for a longer operation.

A RT monitoring system was developed to safely operate the
CGEM detector.

A fast analysis tool was implemented to support integration tests

at the small facility, operating in Ferrara and under the test
beam@CERN.

The test beam was a real pressure test for the GUFI/CIVETTA
system: everything was fine!

BESIIICGEM ‘%a' ‘%a'

{:thank you:}
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