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Goals

« Streaming Readout Comparison

« JLab FADC250 - streaming and trigger mode operated stand-alone

 CAEN Digitizer (streaming) and QDC (triggered) operated in parallel
 TPEX prototype calorimeter )

« 5x5 lead tungstate calorimeter (PbWO4 courtesy of Tanja Horn, CUA)
« EIC EMCal - Lead tungstate and scintillating glass

» five 2x2x20 cms3 “crystals” (courtesy of Tanja Horn CUA)



Run Plan at 25°C, 10°C, -10°C, -25°C

« set PMT HV using 5.2 GeV beam centred on each crystal to position peak around
channel 3500 on QDC (12 bit) after correcting for the pedestal

« centre beam on each crystal and collect 10,000 events at 2, 3, 4, and 5 GeV

e scan across calorimeter in discreet steps, 10,000 events, 2, 3, 4, and 5 GeV

e centre beam on central crystal with 10 mm Al + 0, 3.5, 7.0, or 14.0 mm Pb
10,000 events, 2, 3, 4, and 5 GeV

« for 5x5 lead tungstate calorimeter

replace central “ + «with scintillating glass
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telnet (root) 10.42.0 10

Recorded 626 events, Event Rate 283 0 pty reads
Recorded 924 svents, Event Rate 2 . 6 pty reads
Recorded 1235 events, Event Rate .445000 -~ )ty reads
Recorded 1539 events, Event Rate .480000 -- 1232629 empty reads
Recorded 1891 events, Event Rate 0000 -- 1364445 empty reads
Recorded 2191 events, Event Rate 560000 -- 1497759 pty reads
Recorded 2520 events, Event Rate 355000 -- 1630213 empty reads
Recorded 2834 events, Event Rate 430000 -- 1763128 empty reads
Recorded 3152 events, Event Rate .410000 -- 1895896 empty reads
Recorded 3464 events, Event Rate 440000 -- 2028871 empty reads
Recorded 3788 events, Event Rate . 2161470 empty reads
4125 events, Event Rate 3 2293714 empty reads
orded 4432 events, Event Rate
ded 4748 events, Event Rate
Recorded 5053 events, Event Rate
Recorded 5399 events, Event Rate
Recorded 5703 events, Event Rate 2.480000
Recorded 6020 event

empty reads
empty reads
empty reads
empty reads
cu empty reads
» Event Rate 415000 -- eapty reads
Recorded 6331 events, Event Rate g 000 -- empty reads
Recorded 6657 events, Event Rate 370000 empty reads
Recorded 6958 events, Event Rate 495000 -- 3 32 empty reads
Recorded 7253 events, Event Rate .525000 -- 3 empty reads
Recorded 7586 events, Event Rate 335000 -- 3 empty reads
Recorded 7875 events, Event Rate 5556600 -- 3888904 empty reads
Recorded 8189 events, Event Rate 430000 -- 4021774 empty reads
Recorded 8485 events, Event Rate 294.520000 -- 4155211 empty reads
Recorded 8813 events, Event Rate 326.360000 4287721 empty reads
Recorded 9122 events, Event Rate empty reads
Recorded 9429 events, Event Rate 3 empty reads
Recorded 9778 events, Event Rate emply reads
Connection to 18.42.0.18 closed
| A /runboth.sh hscen_05112622 -14 4x -4.1y_2GeV
Starting vi725ctrl with /mnt/raid/dota/spring2022/D1G1/051120822/hsc

an_05112022_-14.4x_-4.1y 2GeV.dat
Staring qdc record with /mnt/data/spring2e2

C/05112822/hscan_05112022_-14.4x_-4.1y_2GeV.dat for 1

Press any key to stop

Recorded @ events, Event Rate 0.000009 -- y reads

Recorded 310 events, Event Rate 308.450000 132785 empty reads
Recorded 687 events, Event Rate 375.115080 264038 empty reads
Recorded 1824 events, Event Rate 335.315000 396391 reads
reads
669329 empty reods
Recorded 1495 , Event R 83.580000 808933 empty reads
Recorded 1573 events, Event 77.610000 948687 empty reads
Recorded 1643 events, Event 69.650080 1688709 empty reads

enpty reads
Recorded 1826 events, Event e 85.570800 1367477 empty reads
Recorded 1895 events, n 68.655000 1507484 empty reads
Recorded 1931 events, ! 20000

Recorded 1339 events, Event 304.470000 68 o
Recorded 1411 events, Event R : 80.595000

Recorded 1740 events, Event 96.515000 1227936

1648459 empty reads
eapty reads
empty reads
empty reods
enpty reads

. 865888 3 enpty reads

Recorded 1957 events, ate 870800
Racorded 1994 events, E X, 815600
Recorded 2013 events \ J 905680
Recorded 26 events J . 860000
Recorded 2068 events
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Early Impressions

« JLab FADC250 system worked very well in both triggered and streaming
modes but does not play well with others

« CAEN QDC (triggered) and Digitizer (streaming) worked together in parallel
very well

e Digitizer saw more events

* Lead tungstate performed very well and improved at lower temperatures
e condensation an issue but manageable

« Scintillating glass (current, early batch) not impressive

e minor changes with temperature
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Impressions

« DESY test beam facility very user friendly
» well designed facility with lots of support
« dipole magnets, solenoid magnets
« 24/7 operation under user control

 Thanks to test beam coordinators and Uwe Schneekloth

* Next test beam slot August 15-29, 2022

 if no interest | will move my equipment back to MIT

26



DESY Test Beam Crew

e Patrick Moran (MIT)

« Jan Bernauer (SBU)

« Ethan Cline (SBU) - thanks for the quick analysis and plots
* |lvica Friscic (Zagreb)

« David Abbott (JLab)

« Stefan Lunkenheimer (UMich)

« Zhuoheng Yang (UMich)

* Arthur Mkrtchyan (AANL)

» Gabriel Grauvogel (GWU)
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