New DAQ version

Data taking appears to be fine but Calibration randomly disables some KpiX even thought it was not set in the
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New DAQ version

Data taking appears to be fine but Calibration randomly disables some KpiX even thought it was not set in the
yml config file?

| even made sure again that this is the case
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New DAQ version

In a repeat with larger step size (5 instead of 1) it then disabled a different KpiX?

Activities [E] Terminal ~ Wed 1 o d ROOT Object Browser
lycoris-dev@aida2020-kpix1: ~/KPiX-Analysis -
E File Edit View Search Terminal Tabs Help Files | Canvas_1 ()| Editor 1 [

SN Browser | File Edit View Opfions Tools Help |

lycoris-dev@aida2020-kpix1: /scratch2/forly... * i ida2020-kpix 1: ~/KPi isf... lycoris-dev@aida2020-kpix1: ~/KPiX-Analysis x |lycori ida2020-kpix1: ~/work e/kp... % | lycoris-dev@aida2020-kpix1: fopt/eudaq2/us... x £, W &2 Draw option

DesyTrackerRoot.DesyTrackerRunControl. CaltieanCount: 500 B SR
i cain_uctuate_20_k19;1

kpix

DesyTrackerRoot.DesyTrackerRunControl. s Idle
2147483647 . x htemp
.TimeoutWait: 0.2 R 20 _k20; C -

% DesyTrackerRoot .DesyTrackerRunControl . e e: True k2t Entries 11264
DesyTrackerRoot .DesyTrackerRunControl. o e 1000 — Mean 5.727
DesyTrackerRoot.DesyTrackerRunControl.runRate: Auto i .
DesyTrackerRoot.DesyTrackerRunControl.runState: Stopped g cae_tite 20,1221 [ Std Dev 3.519

= DesyTrackerRoot.Forcelirite: False L oo _muctuzte ka3;1 L i
DesyTrackerRoot.InitAfterConfig: False IRy cotio_uctuate_20 _123;1
DesyTrackerRoot.RogueDirectory: /scratch/anaconda3/envs/kpix-env/lib/python3.7/site-packages/pyrogue #caltration_tree;1 L
DesyTrackerRoot.RogueVersion: v5.2.1 i pixc
DesyTrackerRoot.Time: 8.8 iy channel - 800
DesyTrackerRoot.enable: True T bulet |

‘DesyTrackerRoot.DesyTracker .KpixDaqCore.SysConfig.KpixEnable[8]: True - Rrange
n 2 P ) P e e B T s Bt e Lo et LAt i e 4 PR T2 Lo e -3y callo_siope L
‘DesyTrackerRoot.DesyTracker .Kpi e.SysConfig.KpixEnable[2]: True - gealio_srror )
‘DesyTrackerRoot.DesyTracker .Kpi e.SysConfig.KpixEnable[3]: False - callo_pearsson = L
‘DesyTrackerRoot.DesyTracker.Kpi “ore.SysConfig.KpixEnable[4]: True 8t oaseline_tree;
B DesuTrack i e SysConfia KnixFnahle[51- True =Y 600*
“DesyTrackerRoot.DesyTracker . K| SysConfig.KpixEnable[6]: True =-EQhome ’ L
‘DesyTrackerRoot.DesyTracker. e.SysConfig.KpixEnable[7]: True kraemeru L
‘DesyTrackerRoot.DesyTracker .Kpi e.SysConfig.KpixEnable[8]: True Diosterouna L
‘DesyTrackerRoot.DesyTracker.K sConfig.KpixEnable[9]: True Dcoris-dev |
‘DesyTrackerRoot .DesyTracker . e.SysConfig.KpixEnable[10]: True -EgguMm‘
‘DesyTrackerRoot.DesyTracker .Kpi e.SysConfig.KpixEnable[11]: True -DDucum‘e:ds 400 —
‘DesyTrackerRoot.DesyTracker .Kpi e.SysConfig.KpixEnable[12]: False .Eixiﬁl;; >
‘DesyTrackerRoot . DesyTracker . KpixDaqCore . SysConfig.KpixEnable[13]: False Eﬁﬁ e =
‘DesyTrackerRoot .DesyTracker .KpixDaqCore.SysConfig.KpixEnable[14]: False Bimaish
‘DesyTrackerRoot.DesyTracker .KpixDaqCore.SysConfig.KpixEnable[15]: False i ~
‘DesyTrackerRoot.DesyTracker.KpixDaqCore.SysConfig.KpixEnable[16]: False Elgx::::h!‘x‘ L
‘DesyTrackerRoot.DesyTracker.Kpix e sConfig.KpixEnable[17]: False -
‘DesyTrackerRoot . DesyTracker .KpixDaqCore . SysConfig.KpixEnable[18]: False Ll sotebcdsnti 200—
‘DesyTrackerRoot.DesyTracker .KpixDaqCore.SysConfig.KpixEnable[19]: False oz 6_Dictes
‘DesyTrackerRoot.DesyTracker .KpixDaqCore.SysConfig.KpixEnable[20]: False [ ke =
‘DesyTrackerRoot.DesyTracker .KpixDaqCore.SysConfig.KpixEnable[21]: False [Yoralyaia L
‘DesyTrackerRoot.DesyTracker .KpixDaqCore.SysConfig.KpixEnable[22]: False DanspsisExterraltre
‘DesyTrackerRoot.DesyTracker .KpixDaqCore.SysConfig.KpixEnable[23]: False [Yoralysistite L
‘DesyTrackerRoot.DesyTracker .KpixDaqCore.SysConfig.KpixEnable[24]: True [Janalysio_newdian ; L ‘ ‘ L L L |
‘n:syTracL rRaot.D:syTra(L r.KpixDaqCore.SysConfig.KpixEnable[@]: True [Ynalysi_rework 0
; .KpixDagCore.sysconfig.KpixEnable[1]: True eatbeotoniter 0 2 4 6 8 10 12
‘D:ﬁyTrazL:aret.D:SyTra(Ler.kplADaq(ore‘)ys(nnfig.kplenable[Z] True [JcheckTmeters I(pix
e yTrackerRoot.DesyTracker .KpixDaqCore.SysConfig.KpixEnable[3]: False [leluster_snalysis
i e .KpixDagCore.SysConfig.KpixEnable[4]: True EZ:Z?:ZTZX?Z’SZQ } i
.KpixDaqCore. Sysconfig.KpixEnable[5]: True _aalysis
; sConfig.KpixEnable[6]: True [Jemake_instol cmoke Command
D:SyTra(Ler, : c ig.KpixEnable[7]: True EJTTLMN o| | comemmsay | |

.DesyTracker .Kpis S ig.KpixEnable[8]: True

i .KpixEnable[9]: True

t.nesyTra(krr. i .KpixEnable[10]: True

.DesyTracker .Kpi s ig.KpixEnable[11]: True
.KpixEnable[12]: False
.KpixEnable[13]: False
€ pi .KpixEnable[14]: False
‘DesyTrackerRoot.DesyTracker .KpixDagCore.S ig.KpixEnable[15]: False

Filter: | All Files

‘n- yTrackerRoot . DesyTracker .KpixDaqcor s ig.KpixEnable[16]: False

.KpixEnable[17]: False
‘D:SyTra(k:ar t.DesyTracker .Kpi ig.KpixEnable[18]: False
‘DesyTrackerReoot.DesyTracker .KpixbaqCore.sys ig.KpixEnable[19]: False

DESY Page 3



New DAQ version

In a repeat with larger step size (5 instead of 1) it then disabled a different KpiX?
Repeating both measurements does not show that issue again. No clue where it came from or where it went.
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New DAQ version

Normal running operation with TLU auto trigger as input seems to be fine with no missing KpiX at least in 2/2

runs. Gonna take a long run tomorrow to check if that works.
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Defining Efficiency

Current method of defining efficiency based on ratio of 6 hit to 5 hit is biased.
Golden method would be to use Mimosa tracks to verify Lycoris hit numbers.

But Mimosa frame readout time is ~230 us while Lycoris frame readout time is between 2.5
and 20 us (last testbeam was set to 20 us)

ldea is to gradually reduce Signal over Noise (S/N) from the clustering further and further until
every mimosa track finds a match even when this is noise. And slowly increase it as this

should give us an S curve from which we can then choose the best compromise between
Efficiency and Purity.

Issue was that no matter how loose the cut could be chosen | was never able to match 1
track 1 hit.
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Defining Efficiency

Plot shows this deficiency Out of 2400 tracks only a small fraction has more than 6 hits (6

mimosa + N lycoris)

This was done with an extremely low threshold of cluster input SoN (minimum SoN a strip
needs to have to be clustered) of 0.5 and no requirement on the finalized cluster.
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Defining Efficiency

This problem was solved today as can be seen in the plot below.

Mimosa is not power pulsed and not limited in the number of events.

* While KpiX records 1 trigger per spill (because buckets 1-3 are unuseable)

* Mimosa can record triggers as long as triggers arrive.

This picture is more flattering than it actually is because all cuts were lowered extremely wide.
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Defining Efficiency
Below is what it looks like for my normal clustering input currently still without uniqueness and this picture is closer
to the truth.

The problem is that Mimosa readout time is 230us as opposed to KpiX 20 us. Time resolution of Mimosa is quite
bad and except for event number no further timing information is available

* Just because a track is within the mimosa event data does not mean it is also in the KpiX event data.

* As such we would not expect to have 100% matches and it shows that the previous plot has a lot of noise
matches

* Need to find a way to determine which tracks are present in both data streams (current plan is to say only hits
with at least 3 matched lycoris planes are tracks also present in our system)
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Investigating the Strip SoN Cut

Also decided to investigate some more my cut

criteria to see if they are sensible.

One thing | checked was how the cluster size

changes with the input SoN cut.

To the right we can see the result for all

reconstructed clusters.

This makes it seem like S/N>4 results in more

high size clusters.

But this is basically just an illusion resulting
from the norming to the total number of entries

S/N>0.5 = 4E7 entries
S/N>4.0 = 6E5 entries
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Investigating the Strip SoN Cut

When looking only at clusters whose
combined SoN is greater than 4 the picture
becomes a lot clearer.

Almost all of them have the same amount of
entries (7E5 to 1E6)

Now it becomes clear that with increased strip
SoN cut the cluster size shifts to lower
average sizes

This plot also nicely shows that our S/IN>2 cut
Is fairly well chosen as we expect a roughly
equal amount of 1 and 2 strip clusters which is
only the case for S/IN>2. (though one could of
course fine tune it further)
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Hit distribution on the sensor

The question came up on the relation between
the cluster position relative to the hit position

O n th e S e n SO r fitpos_mod_readout_pitch

Similar to my floating and strip charge _g 180E- Entries 7008
distributions the hit position was determined i

. . C 170 ¢ Mean 0.02482
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It does look like there are fluctuations resulting * 160/ | s | Stdbev 001474
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significant. 140! ||+ | of, I . oTlel e
When applying the same cut as Dieter | find aob. T & TiTesl 1) .
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(0.125<d<0.375) - Floating 1201
* 3637 readout hits = 51.8% of all hits 110
* 3371 floating hits = 48.2% of all hits 1005_

00005 0.01 0:015 0.02 0.025 0.05 0.035 0.04 0.045 0.05

| intend to check how this changes with distance (mm)
different clustering input cuts
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Hit distribution on the sensor

Just to make sure the issue is not in the file |
repeated the measurement on a subsample of

the file Dieter analyzes - fitpos_mod_readout_pitch
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same result = 110
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