SiPixel Quality Q&A

Taméas Almos VAMI?

1 Wigner RCP, Budapest



How can we make sure that the
payload content is correct?

We are doing internal validation using occupancy plots (MC and data)

(a) MC plot: a perfect detector is simulated until the RAW step, then in
the raw2digi the payload is applied —> every hole in the occupancy map
Is due to the Quality

(b) data plot: plotting the occupancy from data thatis in the given period

&
uiGner
TAMAS ALMOS VAMI



How can we make sure that the
payload content is correct?

[Layer 1] [Layer?]

Whodules along Z

odios lhr:; z los Madules slong 2
[“FPix Tnner Shells (+x] | ix Ouler Shells
[_FPix Outer Shells (-X) | ToRT WO

md g e i L sl B L e
B PP ol ae U Lo el ol o o i o : :: == S, i # = == == vt
[ =N S B o B s ool o A T TR L b e B R osd el oL
ol ol e . ox ol ol e e | T T TE B Bk ol oW
JIIELE JIIELE EEE am - ) - -} R ata
Bl ol Be B ool ol | -of =otl-=of o o= B o
= b a-d = B B il sl B BB el el N 15 E T I LR '
o e B Be Bl ool o FTE TR R et
EEE 333 SEE 3313 HEEEE N IEE
R W I rE g ool ool b N o ol o il o - |

%qémvlm;m;r\\”ﬂ*ﬂ’:;ﬂ;%&n qém;r\m;&ml\”\w*ﬂ#lm*whﬁ E% 2 qu Ay, £S £ 2y, -ﬁ»« a'oq 2 gy J'o@ gy Py £ e, 'ﬁM

2016-08-01
TAMAS ALMOS VAMI

&
wi

Gy
=J
0]
“




How can we make sure that the

payload content

t?
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> cause of the avalanche of questions

in case of v36

was not done
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What is the effect on tracking?

The unit of SiPixelQuality is a ROC.

The Quality reader can differentiate between completely dead and

partially dead modules ( and )

Thus the code is written like that tracking can use the working part of the
module
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http://cmslxr.fnal.gov/lxr/source/CondTools/SiPixel/test/SiPixelBadModuleReader.cc#0190
http://cmslxr.fnal.gov/lxr/source/CondTools/SiPixel/test/SiPixelBadModuleReader.cc#0196

What is the effect on tracking?

It disables the layer when looking for a valid hit during track finding

So a dead module will not contribute to the missing-hit count

Therefore it will not discard the track if the limit is reached
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What is the effect on tracking?

Three scenarios:
1) We have a new bad component but it is not included in the DB yet

2) We have a bad component and it is included in the DB already
3) A module is marked bad although it is working
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Tracking effect // Scenario 1)

traj.lx:trajly {module_on.rawid==302059012&&raj.missing==1&%&1raj onedge==

traj.lx:traj ly {module_on rawid==3020530124&lraj.validhil==1&&kraj_onedge==0}

h1
Entries 83558
Meanx -0.6878
Mean y 0.252
{ StdDevx  1.54

h1

- L . ' Entries 203988
- ' Meanx -0.6354 .
0.4— N < L + |Meany _p2688 | O.45
- T o o StdDevx 1.537 i

S Lo StdDevy 0.1628 S Devy 01992
traj Jxctra) ly {module_on.rawid==302059012441ra] inactive==1&&traj_onedge==0}
hi
L Entries 0
- Mean x 0
04— Mean y 0
= Std Dev x 0
L Std Dev y 0
02
ol—
-0.2—
-0.4—
0 _;H.‘_LHH_uHHé‘H‘:le‘.”

0

Since the quality is not (yet) applied —> we have missing hits
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Tracking effect // Scenario 2)

traj Ix:trafly (module_on.rawid==302126344841raj.validhit==0&&1raj_onedge==0}

h1

" [Entries 22270
* | Meanx  —0.03425

0.4 Mean y -0.2681

w0 lsdDevx 1728
e Pt ‘| Std Dev y

01757

valid hits

traj.x:traj.ly (module_on.rawid==3021263448&1raj.missing==18&traj_anedge==0} trajlx:trajly (module_on.rawid==302126344&1raj_inactive==1&&tra]_onedge==0}
hi
L | Entries 179 Entries
- Mean x  0.2953 I ean x
0.4— Meany 0.2132 Mean y
= Std Devx 1.656 Std Dev x
- Std Devy 0.1818 Std Dev
= ) TTH
0.2—
of—
-0.2—
-0.4—
e
-3 -2 -1 0 1 2 3 0

missing hits inactive hits

Since the quality is (already) applied —> instead of missing hits we have

Inactive ones
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32095
0.1085
0.2532

1.728




Tracking effect // Scenario 3)

traj x-traj ly (madule_on rawid==302123800&&1raj missing==1881raj_onedge==0)

traj Ix:traj Iy {module_on rawid==302123800&&1raj validhil==1&&1ra]_onedge==0}

hit
) oL CEC ' Entries 436
| Entries 393510 . . . . | Mean x 0.1926
¥ Meanx  0.1689 4l ' o o Meany -0.06154
Meany  -0.0829 . , o L . |StdDevx  1.727
Std Devx 1.735 ) Lo ' . L | StdDevy 0.2956

# Std Devy 0.3053 : o o L ‘ .

trajbx-traj Iy (module_on rawid==302123800&&1ra]_inactive==1AA&lra]_onedge==0}

Entries 32095
Mean x 0.1085
Mean y 0.2532
StdDevx 1.728
Std Dev

valid hits missing hits inactive hits

Missing hits everywhere (only some)
Inactive hits where quality is applied
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When should we update?

Is the change permanent?

In case if we know
that it will be bad for

- In 2012 and 2015 we
even put ROCs

more then a fill
Threshold should be
a whole module

Maybe the half
module threshold is
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Consistency of MC payload with data?
Current detector status
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Consistency of MC payload with data?
Current detector status
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Consistency of MC payload with data?
Current detector status
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Consistency of MC payload with data?

Current detector status

Simulation
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Consistency of MC payload with data?

Simulation Current detector status

14 bad whole module 12 bad whole module

2 bad half module - 5 bad half module

0 bad ROC . 1 bad ROC
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