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superCDMS

A medium sized dark matter search
experiment/collaboration geared towards

low mass WIMPs and sub-GeVV dark matter.

« Main experiment based at SNOLAB -
DAQ installed in winter 2021

 DAQ system is shared across several test
facilities: various detector technology
but (roughly) the same data acquisition

system - MIDAS




MIDAS In SuperCDMS

SuperCDMS_DAQ
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SuperCDMS-owned The open-source MIDAS
private DAQ package

User interface and
Data Visualization
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midas_fork:

DAS In SuperC

DS

« Forked from the main MIDAS gitbucket repo originally.

« Minor differences developed for SuperCDMS specific needs

- Modified some default settings (ODB dump formatin XML)

« Separatedocumentation

« Semi-regularity pulled from the MIDAS gitbucket repo (~ every

year).

 Coincidentally, managed by MIDAS developer :-)



MIDAS In SuperCDMS

MidasDAQ:
 Privately owned by SuperCDMS, developed jointly by MIDAS

developers and SuperCDMS collaborators.

« Caters to the need of SuperCDMS and its test facilities
* Interfaceswith >30 detector readout cards(DCRCs), 24 detectors, and
>300 channels
* triggersystem & continuous readout

« Mysqgl database for slow control and data quality monitoring



MIDAS In SuperC

DIWS

Baseline MIDAS frontends

Program Running on host Alarm class Autorestart Commands
\ mserver localhost - No Stop mserver
—_ mhttpd localhost - No
: Logger localhost = No
Each DCRC has a 'Driver' and 'Readout’ frontend 99 —
Sequencer localhost - No Stop Sequencer
Other fe: L2Trigger, EventBuilder, HV, Baseline, Lock manage Lazy_0 localhost ; No  (Stop Lazy_0
i L2Trigger Not running - No Start L2Trigger
3-level trigger system consisting TWO level real-time trigger eventbuilder Not running - No (Start eventbuilder]
multipleVirtualDCRC ~ Not running - No [ Start multipleVirtualDCRC |
FPGA based L1 triggering HVDriver localhost - No
TestDetector Not running - No [Start TestDetector]
g 30| it Shomam R DCRC (Hardware) DCRCDriverRevEO1 = Not running - No  (Start DCRCDriverRevEO1 |
< 250
% 200 E u p erC DN\S_‘ readoutfe_01 Not running - No (Start readoutfe_01 |
2 H DCRCDriverRevEQ2 Not runnin = No Start DCRCDriverRevEQ2
: MidasDAQ g [ J
f C| DCRCDriverRevEO3  Not running - No ( Start DCRCDriverRevEO3 |
e e rontends DCRCDriverRevEO4 | Not running - No  [Start DCRCDriverRevEQ4)
R
readoutfe_02 Not running = No [Star't readoutfe_oz]
readoutfe_03 Not running - No [ Start readoutfe_03 |
Aﬁél_og Waveforrme readoutfe_04 Not running - No [Start readoutfe_04]
— Digitized Waveforms
------ Trigger Primitives pyruncontrol Not running - No [Start pyruncontrol}

<+—— Readout Request
............ Event Structures
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MIDAS In SuperC

MidasTools:

 Provides real-time data

visualization

« Enables routine detector
testing tasks (transition curve

measurement)

DIWS

CDMS Detector Testing GUI

2122237475 76
PULSE DISPLAY & sots:
Run Control Display
‘Waveform j W Auto Scale Zoom In| Out [ Crosshair 0 ms 0 my

& Listening Only
& s T I¥ Save raw data
 Read file  [FE00

5
Length [ms]  PreTrigger [us] Single 5
P 1100 2 7000 % - T Sequence
Q| 2600 % 8000 3
Channel Selection
Fal Z |13 |74 |I5 |B o ]
QOS1 PAS1 PES1 PCS2 i
ast  pest  [RESH OS2
QOS2 PCS1 PAS2 PES2
Qlsz2 PDS1 PBS2 PFS2
‘Waveform Tools
[ {renangrorecans " TimeDomain it [~ PU Rejection
M: 100
Phonon Normalization +
™ Low Pass Filter  Ho Norm. Unit:
Cut: 100 | [kHz] @& Open Loop <1
 Qose Loop mVolts |~
Display Setup
Event Rate: | 4.4 [Eviis]
Display %
¥ Aute g 50 100

SAVE FIGURE

Measurement
Z1_PBS1 |~
pk-pk: (342433 mV

Mean: -0.09181 wmY
Center: -0.15033 mV

Hoise
@1kHz 0 nViriz
3db BW: 0 kHz
Fit
pk-pk: 0 my
Offset: 0 my
Phase: 0 dey
Chi2: 0
Select
W Fi
| Tie



MIDAS In SuperCDMNS

d C I— C U i . - Run Control Detector L1 Trigger LED Flash ZAP Detector Testing General oDB Help
L]

(AL TR Update « gray Sequencer/Run boxes AND Detector, Power Over Ethernet:
data Trigger, & Detector Testing data every 8 | sec POE1, POE2, and specs

Sequencer
is off Run stopped

DAQ Alarms and Transition Information

* Provides a user-friendly [ ... i o

5 23:27:15
No transition errors 7
Update progress

iInterface

DAQ status: Total rate
| Total time 00:00:00

e Intuitive, efficient (mass-

editing ODB keys)

=

Run start/stop Run config (ZAP)

e Typical operation tasks

ODB Det matching with selected ZAP parameters: 12 3

Run type ODB Det not matching with%elected ZAP parameters: 5
6 7 Click 'View' to see and compare detectors numbers

in ZAP parameters and ODB.

during stable running
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User Experience

MIDAS-based DAQ systemis widelyused withinthe
SuperCDMS collaboration

- > 8 DAQinstancesrunning across differentinstitutions

Generallyspeaking, veryrobustand versatile

Severaluse casesforthe midas pythontools, expect

morein thefuture



User Experience

Installation procedurerelatively straight-forward to

peoplewithsome software experience

Share community concernsaboutfuture OS problem

Sequencer
- Backboneforanyhigh-leveldetectoroperation

* requiresverystrictsyntax

 Wewroteapythonscripttowrite tedious sequenser scripts



—uture features

GUI/buttonsfor ODB mass-editing

« Mlakeitlesstediousfordoingthe sametaskson

different detectors/readoutboards

Emailsto peopletalkingabout new features/bug
fixeswhen MIDAS is updated?

Developa userinterface?

Organize MMIDASworkshop forbeginners?



Thank you!
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