Continuous Injection,
ROI Selection,
DQM « Performance
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Continuous Injection

® Moved to continuous injection to increase the luminosity (to lumi drop during beam
decay, no wasted time for run stop/HV off for refill)

® Refill Buckets if current has dropped (not really continuous)
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Bunches and Fill Pattern

i File Edit Command Window 2019-05-29 04:42:31 Help ~ B Eile Edit Command Window 2019-05-29 04:44:28 Help +

LER Bunch Current Monitor 1576 bunches & 0.43 mA ** 0.29 mA HER Bunch Current Monitor 1576 bunches "= 0.36 mA ¢ 0.31 mA
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® Bunches are refilled with 6.25, 10 or 12.5 Hz (— goal 50 Hz)

® Changed the number of bunches and beam current after optimizing injection

® The following plots sum over several bunches and several injection

® But folded with trigger(!)
® Time after injection (and if LER/HER) is encoded in the FTSW TTU/trigger packet
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Hits after Injection

® #nr of Hits after Injection (kicker signal)
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® Can be used to
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Features — zoomed in
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(current settings from this morning)

PXD Hits after LER Injection ECL Hits after LER Injection
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Loss of Data Due to High
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Occupancy During Injections

https://pxd.belle2.org/DQM/qgasrv/fwtests/
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Red: CM 63 .. plotted as top line
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https://pxd.belle2.org/DQM/qasrv/fwtests/

sonannes GUTENBERG

DQM <« Performance UNIVERSITAT maNz
® Analysis and histogram filling on ERECO, does process
subset of events “)> e @
® DQM analysis on histogram basis (fit and/or decide about Pxihmer roge
acceptable limits) PXD. Overview

® But: Too many histograms nobody is looking at, mainly we  PXD_CommonMode

cannot read off directly useful information (Cluster charge, [ReCESIECSELE
size .. ) PXD_Cluster_SizeU

PXD_Cluster_SizeV

® Matching with other detectors needed to select triggered
data from physics/non-physics background, noise, etc ...

PXDDAQErmor/Event
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Common Mode

® Should peak at 10, no (few) entries
® QOutliers point to bad setting, high noise, ‘broken’ pixels (eg for gate 192) ...
® CM 63 point to data loss from high occupancy spikes

Watch for CM=63
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Corrected Track-Cluster Charge R VERSITAT e

® Charge of Cluster associated with a track and corrected
by track length in sensor to reduce fw/bw asymmetry
(first order, only theta)

® MPYV is used in overview plot (fits not shown)

3.2 Mod
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cont.

PXD Track Cluster Charge 1_5_1
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® sonannes GUTENBERG
Remark on Eﬂiclency UNIVERSITAT maNz

® Online != Offline code (track/hit finding bias)

® Online “broken” events count as inefficiency,
broken mean MOST errors found in PXD data
stream will mark the event unusable.

® This depend on firmware versions, has (in
principle) to be adjusted run by run for offline

® — reason for constant dropping efficiency
during a run

PXDDAQTimeError/Event

® Unclear why online eff 1s max 60% e ] | | ]
y 0 DHEoLrJDHCbIIENDD ?rrpr’t\;:tsdsiel I (R EERR A
nusable Data in Module
Fake and NoFake frames for DHH | /' -
DHE_START is not third frame
' —_— muCh hi h for COSI l IiCS Trigger FrameNr differngDPHrl‘E):IinW/eov:ri:;
g ggTriggerGate differ for DHEs in event
ONS_TRG: DATCON vs EvtMeta mismatch
ONS_TRG: HLT vs EvtMeta mismatch

' T k l * ® * (? P l d ? DHC vs EvtMeta mismatch for TimeTag
DIAC vs EvtMeta mismatch for Exp/Run/Subrun

rack selection criteria’ Payloadses aussmnan o commswm

DHP COL overflow (unconnected drain lines)

DHE vs EvtMeta mismatch for TriggerNr

. DHC vs EvtMeta mismatch for TriggerNr

. > 0 double DHC End
lne S O VV S 0 DHE End w/o Start

DHC ID Start/End Mismatch

DHE ID is invalid

DHP Frame differ from DHE Frame by >1

DHP Frame numbers of different frames differ>1

DHP Frames not continuesly

Row Overflow/out of bounds >=768

DHE Words in Event mismatch

DHC Words in Event mismatch

Suspicious Padding/Checksum in DHP ZSP

Error bitin GHOST frame header not set

T
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Access to DQM Histograms

® DQM histograms for exp 7 https://pxd.belle2.org/DOM/qasrv/

® service has been discontinues for exp 8, please use https://dgm.belle2.org/ now
(but web layout files might not match the state during the run.)

® Histograms created during analysis step do not show up there.

B. Spruck, DEPFET Seeon, PXD Performance, 27.5.2019,
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https://pxd.belle2.org/DQM/qasrv/
https://dqm.belle2.org/

ROI Selection ON

® Data reduction at work!

® Effect of wrong DHE order

Event with errors show up as missing
Efficiency for all modules (not only
the one affected by the error

Track Cluster Charge Integrated Efficiency of each module PXDDAQEor/Event
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ROI Selection OFF, HLT ROIs Overlayed

Randomly chosen good event
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Cluster seem to be centered in ROI - extrapolation on HLT seem to have good quality

B. Spruck, PXD Trigger etc, 15.04.2019, p. 15
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ROI Selection ON, HLT ROIs Overlayed

Randomly chosen good events

Run_1092_Ewvt_15220_1.7.1 Run_1092_Ewvt_15220_1.8.1
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Cluster seem to be centered in ROI — extrapolation on HLT seem to have good quality
But: DHE Order problem, half of the modules have not data after selection
Selection worked, but only checked by eye. Pixel-by-pixel check with BonnDAQ data missing

B. Spruck, PXD Trigger etc, 15.04.2019, p. 16
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The Ugly ROIs

Randomly chosen bad events
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ROI - Summary

® ROI calculation on HLT 1s always on.

® ROI selection can be en-/disabled by ONSEN slow control.
® Avoid changes on HLT scripts

® Can check offline for all runs

® ROI processing needs ascending DHE ID order
® But cabling changed between B4 test and final setup
® Correction in firmware pending

® ROI processing was turned on as a test for several runs. As expected, data for
modules which were out-of-order 1s empty (— no ROIs)

® Offline check against BonnDAQ data pending

® Event selection (=HLT physics software trigger) — not used

B. Spruck, DEPFET Seeon, PXD Performance, 27.5.2019,
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Backups
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PXD Trigger “delay”

® PXD trigger consists mainly on one parameter:

VH P A
® DHP latency (look back in time in DHP memory) & } = i?@b WP Lifency
® | gate 2 ~100ns "o b kbt (,b,,qzu
_ 1‘1:-@——#
® Readout length depends on two parameters Fand O
- . DPUE 4r,/,/,¢/ LeAf/K — need far E’N/ZVJ/W% Erewd bm(/;/n‘7
® DHI trigger length (strobe length to DHP) T N R e i T1e

® DHE trigger length (used by the FW to build event)

B deponds on Belle 2 tejyoc lags
@® Latency depends on the trigger latency and timing of Belle2 O deeds on @ and  cable [wkf(

® DHP latency was ~50 in Phase?2
® Was set to 5 in early Phase3?
® 45 gates off — ~23% (=45/192) loss of efficiency!

® Finding correct timing only possible with “real” physic triggers (but low stat with cosmics)

@® Need correct trigger gate (timing pixels) — can tune “Start Gate emulator” on DHE, x-check

@® Need to know the readout frame the pixel is firing in (timing pixels), determine when next
readout frame starts (per DHP!). Information is lost in overlapping firmware due to event
building

B. Spruck, PXD Trigger etc, 15.04.2019, p. 20
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“Raw” Cluster Charge
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