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Micromegas

Micromegas is one of the detector
technologies that has been chosen for
precision tracking and triggering purposes of
the ATLAS muon forward detectors in the
view of LHC luminosity increase.

HVt

Micromegas characteristics:

HV2

«  Wide drift region (typically a few mm) with Y ‘“T I
moderate electric field of 100—-1000 V/cm e s

* Narrow (100 ym) amplification gap with
high electrical field (40-50 kV/cm); a factor
E./Es~70-100 is required for full mesh
transparency for electrons

«  With drift velocities of 5 cm/us (or 20 ns/ Particle
mm) electrons need 100 ns for a 5 mm gap 4
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SRS DAQ system

Chip-links Eurocrate
« HDMI JR— - to SRU (Scalable Readout Unit)
* Analog | W L T (large size system)
o Digital | \lS&A- e J

e Optical (GBT, ...)

(small size system)

Front-End Front-End FPGA card (FEC)
Hybrid Front-end adapter (SRS standard)
(on detector) » ADC / Digital FE card « SRS DAQ & control
. 3_na!|t0? » GBT receiver  Application specific FW
+ digita .

» General purpose multichannel readout solution for a wide range of detector types, detector
complexities and different experimental environments
« Scalability to use different front-end hybrids - APV25 (analogue) and VMM (digital transmission)

commonly used - and as many FEC cards as needed.
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R&D 51 — SRS DAQ System

In the ATLAS Muon community SRS DAQ system is used:

» for Micromegas detector certification (small-medium sized
labs and test beam setup)

» to readout a Micromegas prototype (4096 channels),
installed on to the present ATLAS Muon Small Wheel
(summer 2014)

10 chambers actually used in the lab
to test multi FEC card DAQ system.
4Tmm /5T /1TH2)

Micromegas chamber

Apv 25 (master/slave)

Hdmi cable




MMDAQ

MMDAQ characteristics: Configuration file

* No assumptions on the type ) :
of detector and eIeCtronlcs 7::'_:3;:; " mE | Og:;ﬁguw| [ FmiHE|maua/zu14/|ah/cn|m|g|/MM[m@3/2014u7zu_Enoamn/tenzscnpe;oml

Stop | I” Pause Display Pedestal F ,J|/dalal201Nlab/daxa/runssu.ruo(

+  C++ multithread program L]
based On Server Client @?7 DAQ |Smp |Reauuu(]Layar]Chamber DEIEClﬂVlPedas(aI]Mamommns]

Samn Rawdp | Eventip |
=/3amo

mode ave
* Need configuration files in " Taws

=3 o

which chambers and -

=3aMo

electronics are described e
amy
* GUI based on ROOT > Qe

=43V

framework g
* Real time monitoring of " e

. =M
chambers properties o G
=/amo
=430

Qamx
=3V TH2
=3amo
=430
amx
=AM TS
avo

[ER=]
Qamx
=V Tmmd
=3aMo
=M

aw
Chambers described into the E?gﬁmf

configuration file S

amy

% % % %

|

(apv_raw) Current entry = 8107832
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MMDAQ XML Configuration

« Automatic generation of the the configurations files necessary for the
acquisition system

* Provide a user-friendly graphical interface for the description of the
detectors, the electronics and the entire experimental setup

« Allow a wide range of users, not only experts, to use the DAQ

The new version of MMDAQ has been successfully implemented and
tested, already committed and at now is running as DAQ software for
Micromegas test beam at PS facility (7-14 August 2014)
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MMDAQ — XML configuration - FEC

FEC already saved Name

OO ‘ mmDAQ Online Event Browser
—Run Type Run Other |+ External Files
Start | Confi Dagq Config FiIeI [10.00.15 Add ress
Pedestals .
T Stop | | [ PaulbDisplay | Ppedestal File|
I~ Write File
| 0
IV select all
3V Empty DAQ | strip | Readoj't | Layer | Chamber | Detector | Main Options Xml config
FEC IDET | save | —Channel
¥ channel 0
Fec Number: 1 [V channel 1
FECL V| channel 2
10.0.0.14
channel 0 Plugged ¥ channel 3
channel 1 Plugged
channel 2 Plugged ' channel 4
channel 3 Plugged ¥ channel 5
channel 4 Plugged
channel 5 Plugged ' channel 6
channel 6 Plugged ¥ channel 7
channel 7 Plugged
channel 8 Plugged Add Fec| ¥ channel 8
channel 9 Plugged ¥ ch 19
channel 10 Plugged m’ ¥ channe
channel 11 Plugged ¥ channel 10
channel 12 Plugged
channel 13 Plugged ¥ channel 11
channel 14 Plugged ¥ channel 12
h 1 15 PL d
channe HEIS ¥ channel 13
¥ channel 14
¥ channel 15
Add Fec|
filename Current entry = 0 T y 4

/

Channels
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MMDAQ — XML configuration - Chamber

Chambers already saved and configured - . - S——— o ~__ Name

Name ——————————————— e
”ITS
. Type of the chamber
r~ Type chamb
‘000 mmDAQ Online Event Browser W gl
—Run Type Run Oth External Files
Start | Corlligure Dagq Config Filel
Ife"e,“a's, Stop I Pluse Display |  pedestal File|
Write File r | M . .
£ Electronics already configured
IV Empty DAQ | strip | t | Layer | Chamber | Detector | Main Options Xml config
FEC DET |saw xmi|
Name chamber: TMM2
type chamber: Tmm-chamber
€O --> APV.1.00
Cl --> APV.1.01
€2 --> APV.1.02
€3 --> APV.1.03
Cc4 --> APV.1.04
€8 =Sz ARVl .05 Savel Add connector-APVl
Name chamber: TMM5 ® O O Insert a new APV

type chamber: Tmm-chamber

Cc0 --> APV.1.06 Add Chamber| Name connector ——————————
Cl --> APV.1.07 I
c2 --> APV.1.08 Remove all| c1

1
1
C3 --> APV.1.09
1
1

C4 --> APV.1.10
C5 --> APV.1.11 APV

Name chamber: T2 IAPV.2.01 vl

type chamber: T-chamber
C0 --> APV.1.12

Cl --> APV.1.13 SavsAPV|

[filename Current entry = 0 [

Configuration of the electronics
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MMDAQ

‘000 mmDAQ Online Event Browser
—Run Type Run Other External Files
Start gonfigurel Daq Config File| I
Dpe“::?:a';l Stop I" Pause Display Pedestal File|
rite File — . = .
Il 0 Save in: |a trunk | =3 ™ Overwrite
3V Empty DAQ | Strip | Readout | Layer | Chamber | Detector | Main Options Xml config | C3.deps Deventbrowser_last_last
[L1Config [_1mmdaq
FEC | DET Save Xmi | s .
T e (L1 Configuration files [_1mmdaqg3-client
9 (_]Detector_description  [_jmmdag3-server
|mmdaq3 gl [L1SRSDCS.src.v1.5.4  [[]mmdag3-tester
data monitorin,
@ 9
Data Folder [LJeventbrowser D srs.xml
D eventbrowser_last D telescope.xml
|/Usersledo/Software/SOFT/trunk/data gl
File name: |1ab_telescope Save
Files of type: | Xml (*.xml) | Cancel |
Save XML confi ion

Attention before {aving
’7Please consider t| at detector type files and configuration files have to be in the same directory

Log path

Ifilename Current entry = 0 [

Data event directory Saving configuration path
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Summary

A new data acquisition system has been developed for a wide
range of detectors and electronics within the R&D51 collaboration

* A new software for the data acquisition to certify Micromegas
detector and to test the prototypes has been released

» A graphical interface for the configuration of the data acquisition
software has been released in order to allow a wide range of users
to use the system

A new version of the software has been released in the last days with
new features according to users feedbacks during the test beam



