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Cluster Finder

* AliTRDclusterFinderKz:

1. Replaced THnSparse by TTree (new header + ADC class, optimized for low
memory usage), estimated output size of all trees: ~70 GB.

2. Changed grid submission macro to something more up to date.

3. Bug(s) removed, e.g. wrong array length.

4.Replaced array initialization loops by memset.

5.Replaced max ADC finder loop (~70000 loops) by dynamic vector (~10 loops).

-> Programm speed up by a factor 10. One loop for one file takes now ~51s,
comparable with the initialization time for the file.

Additional comments:

* 3 out of 33 Krypton files ended in a different output directory on the grid.
Reason unknown. We need to be careful to get all the data.

* The reconstructed Krypton output trees (input trees for the cluster finder) on the
Grid are somehow inefficient. For each trigger with about 5 Krypton events we
have one directory with one tree. 8000 triggers/file. This is a very inefficient way
of storing the data for I/O reasons.

Alexander Schmah - Krypton Calibration



Krypton Decay

SEIT 1386

Johannes Stiller, Diplomarbeit
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Figure 5.2.: Expected ®* Kr decay spectrum. Shown are the individual decay peaks at 9.6 keV, 12.6 keV,
29.0 kéV and 41.6 keV (dashed lines), convoluted with a 10 % design energy resolution of the TRD |7]. In
addition the branching ratio of each decay is displayed, estimated according to table 5.2. The peak at 19.6
keV is barely visible, due to the low branching ratio. The solid curve represents the complete spectrum.
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XTRD

* So far only 5 test files out of 33 total files are produced.
* Ana_Krypton_clusters.cc + Ana_Krypton_clusters.h

26.07.2018 Alexander Schmah - Krypton Calibration



RMS(t) vs ADC Spectrum

SEIT 1386

Det: 125
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* Not clear so far how to apply cuts...

26.07.2018 Alexander Schmah - Krypton Calibration



] ’ '&;“\" !
IMWH SEIT 1386

ST 2,

I

T Illlll|

—
o
Qo
| IIIIIIII| T TTI

T Illlll|

T IIIIII|

counts
L1111l |
counts

T IIIIII|

T IIIIII|

=x10°

200 400

ADC TRD det

* Preliminary 4 Gauss fit applied, 3 parameters so far.
* Different colors correspond to different preliminary cuts in RMS(t).
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Next Steps

SEIT 1386

* Loop over the full statistics, should be fast with the factor 10 speed up .

* Apply pressure correction, eventually not only for chambers but also for pad
clusters.

* Do the fits for all pads...

26.07.2018 Alexander Schmah - Krypton Calibration



Status: 02.08.2018

SEIT 1386

* Full statistics produced, can be done now within 1-3 days, size ~70 GB.

* Focus so far on detector 90 as an example.

e Pressure correction done, each chamber subdivided into 8 rows X 9 column
bins for pressure correction.

* Histograms for individual pads already filled.

26.07.2018 Alexander Schmah - Krypton Calibration
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Det 90 ADC Spectra

+ Det: 80, row: 0, col: 0, run idx: 10
974.1 hPa
u =3305.6

200

Det: 80, row: 0, col: 1, run idx: 10
974.1 hPa
u=34394

Det: 80, row: 0, col: 2, run idx: 10
974.1 hPa
u=234034

Det: 80, row: 0, col: 3, run idx: 10
974.1 hPa
u=3409.9

Det: 80, row: 0, col: 4, run idx: 10
974.1 hPa
u = 3409.0

Det: 80, row: 0, col: 5, run idx: 10
974.1 hPa
p =3397.9

- Det: 80, row: 0, col: 6, run idx: 10
974.1 hPa
u=3380.1

Det: 80, row: 0, col: 7, run idx: 10
974.1 hPa
p =3380.3

Det: 80, row: 0, col: 8, run idx: 10
974.1 hPa
u=33134

n S T e o N L Gy o G e o e e —_ Ny N G " N e -
: Det: 80, row: 1, col: 0, run idx: 10 Det: 80, row: 1, col: 1, run idx: 10 Det: 80, row: 1, col: 2, run idx: 10 Det: 80, row: 1, col: 3, run idx: 10 Det: 80, row: 1, col: 4, run idx: 10 Det: 80, row: 1, col: 5, run idx: 10 Det: 80, row: 1, col: 6, run idx: 10 Det: 80, row: 1, col: 7, run idx: 10 Det: 80, row: 1, col: 8, run idx: 10
L 974.1 hPa 974.1 hPa 9741 hPa [ 974.1 hPa 9741 hPa [ 974.1 hPa [ 974.1 hPa 974.1 hPa 974.1 hPa
4001~ u=32977 u=23327.2 u=3289.8 u=32665 u=232328 u=32313 u=32358 L u =3250.0 u=3283.2
200
n 1 1 1 -l 1 1 -l 1 1 & 1 A 1 .- 1 & 1 - 1 1 A
+ Det: 80, row: 2, col: 0, run idx: 10 Det: 80, row: 2, col: 1, run idx: 10 Det: 80, row: 2, col: 2, run idx: 10 Det: 80, row: 2, col: 3, run idx: 10 Det: 90, row: 2, col: 4, run idx: 10 Det: 80, row: 2, col: 5, run idx: 10 Det: 80, row: 2, col: 6, run idx: 10 Det: 80, row: 2, col: 7, run idx: 10 Det: 80, row: 2, col: 8, run idx: 10
r 9741 hPa |- 974.1 hPa 974.1 hPa 974.1 hPa 974.1 hPa [ 974.1 hPa 974.1 hPa 974.1 hPa 974.1 hPa
3 u=33838 u =3286.1 u=31912 [ u=31551 [ u=31244 u=31329 [ u=31564 [ u=3194.0 u=3286.9
400

200

s e, G, - SR - S L R " S " G S - G i STy "
i Det: 90, row: 3, col: 0, run idx: 10 [ Det: 80, row: 3, col: 1, run idx: 10 Det: 80, row: 3, col: 2, run idx: 10 Det: 90, row: 3, col: 3, run idx: 10 [ Det: 90, row: 3, col: 4, run idx: 10 [ Det: 80, row: 3, col: 5, run idx: 10 [ Det: 80, row: 3, col: 6, run idx: 10 Det: 80, row: 3, col: 7, run idx: 10 Det: 80, row: 3, col: 8, run idx: 10

i 974.1 hPa 974.1 hPa 974.1 hPa 974.1 hPa 974.1 hPa 974.1 hPa 974.1 hPa 974.1 hPa 974.1 hPa

r u=33483 [ u=3251.1 u=31779 [ p=3059.2 [ p=30827 [ u=230953 [ p=31430 [ u=31943 u=3271.2

n 1 1 1 e 1 . 1 . 1 A 1 ' 1 i 1 e 1 L

Det: 80, row: 4, col: 0, run idx: 10 Det: 80, row: 4, col: 1, run idx: 10 Det: 80, row: 4, col: 2, run idx: 10 Det: 80, row: 4, col: 3, run idx: 10 Det: 90, row: 4, col: 4, run idx: 10 Det: 80, row: 4, col: 5, run idx: 10 Det: 80, row: 4, col: 6, run idx: 10 Det: 80, row: 4, col: 7, run idx: 10 Det: 80, row: 4, col: 8, run idx: 10

i 9741 hPa | 974.1 hPa 9741 hPa [ 974.1 hPa 974.1 hPa 974.1 hPa |- 9741 hPa [ 974.1 hPa 974.1 hPa
4001- 1 =33188 1 =3248.1 u=31296 u=30459 [ u=30383 [ 1 =3079.3 u=3107.8 1 =31995 u=3273.0

200

-

L

-

-l

Det: 80, row: 5, col: 0, run idx: 10

RN,
Det: 90, row: 5, col: 1,

e
Det: 80, row: 5, col: 2, run idx: 10

N
Det: 80, row: 5, col: 3, run idx: 10

S
Det: 90, row: 5, col: 4,

e
Det: 80, row: 5, col: 5, run idx: 10

e
Det: 80, row: 5, col: 6, run idx: 10

S
Det: 90, row: 5, col: 7, run idx: 10

S
Det: 80, row: 5, col: 8, run idx: 10

L run idx: 10 run idx: 10
L 974.1 hPa 974.1 hPa 974.1 hPa 974.1hPa [ 9741 hPa [ 9741 hPa [ 9741 hPa [ 974.1 hPa 974.1 hPa
400 pu=33397 [ u=3229.3 u=31547 [ u=31148 u=3092.3 u=31108 u=31585 u=31954 u=3267.4
2001
n 1 h | h . . . L A 1 " I . : u ; 2 i : "
E Det: 90, row: 6, col: 0, run idx: 10 - Det: 90, row: 6, col: 1, run idx: 10 Det: 90, row: 6, col: 2, run idx: 10 Det: 90, row: 6, col: 3, run idx: 10 Det: 90, row: 6, col: 4, run idx: 10 Det: 90, row: 6, col: 5, run idx: 10 Det: 90, row: 6, col: 6, run idx: 10 Det: 90, row: 6, col: 7, run idx: 10 Det: 90, row: 6, col: 8, run idx: 10
200 974.1 hPa 974.1 hPa 974.1hPa - 9741 hPa [ 974.1hPa [ 9741 hPa L 9741 hPa [ 974.1 hPa 974.1 hPa
E u=3384.8 u=33118 u =3262.5 u=32194 u =3200.3 u=3190.8 u=3227.7 u = 32421 u =32855
150 B L L L L
100
501 - L L
~ :_. . . 1 . . . 1 . . 1 0 0 . 1 . . 0 1 . . . 1 . 0 1 . . . 1 y— % . 1 . . . 1 — . . 1 . . . [ . . . 1 . . . 1 -l . . 1 0 0 . 1 . . 1 . 0 . 1
Det: 90, row: 7, col: 0, run idx: 10 [ Det: 90, row: 7, col: 1, runidx: 10 [ Det: 90, row: 7, col: 2, run idx: 10 | Det: 90, row: 7, col: 3, runidx: 10 [ Det: 90, row: 7, col: 4, run idx: 10 [ Det: 90, row: 7, col: 5, run idx: 10 [ Det: 90, row: 7, col: 6, run idx: 10 [ Det: 90, row: 7, col: 7, run idx: 10 [ Det: 90, row: 7, col: 8, run idx: 10
400:— 974.1 hPa 9741 hPa 974.1 hPa 974.1 hPa 974.1 hPa 974.1 hPa 974.1 hPa 974.1 hPa 974.1 hPa
300:_ u=33754 | u=34123 u =3390.5 1 =234045 u=34006 [ u=33999 [ u=33448 | u =3328.5 1 =3306.4
200F L
100F

~N-
a
o
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Pressure

pressure (hPa)

26.07.2018

980

970

960

950

Alexander Schmah - Krypton Calibration
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<ADC> vs Pressure

SEIT 1386

%x10° Det: 90, col merge: 0 %x10° Det: 90, col merge: 1 %x10° Det: 90, col merge: 2

L « row merge: 0
@ row merge: 1
@ row merge: 2
« row merge: 3
— 8 « row merge: 4

row merge: 5
= row merge: 6
row merge: 7
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%x10° Det: 90, col merge: 3 x10° Det: 90, col merge: 4 %x10° Det: 90, col merge: 5
A A A
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960 970 980 960 970 980 960 970 980
pressure [hPa] pressure [hPa] pressure [hPa]
x10° Det: 90, col merge: 6 x10° Det: 90, col merge: 7 x10° Det: 90, col merge: 8
5 L~ 4
Q Q N"‘*—wm Q
< < e ~,~,~_3\ - .\ <
v v L e ~—-L v
i _\_\»h‘«?:-r._‘_\
Yeou .%..z
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C__1 ! 1 | ! ! ! ! | ! ! 1 ! | C__1 ! ! | ! ! ! 1 | 1 ! ! 1 | C__1 ! ! | ! 1 ! ! | 1 ! 1 ! |
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Det: 90
8__ o/u = -0.137 20:_ o/u = -0.020
61 f
: [ 15[
70 - | 7 u
% 4—_ ny - % :
8 B ff 810__ p
I { I
2_— / ﬂ\ 5
NI N ST N
%5 15 10 5 K S a— - —C y-—
slope slope/b

* Slope is showing a broad distribution due to different gains.

* Slope/y-axis parameter from fit (b) is very narrow, this is in principle the
global correction factor to be used once the reference gain for each pad at a
given reference pressure is known.
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Det 90 Example

SEIT 1386

counts

| 1X103

* The lower histograms show the entries per run (pressure value).
* Red is after pressure correction.
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Next Steps

SEIT 1386

* | am looking right now into the cluster finder. There might be ways to
significantly improve it and to reduce the background, e.g. cutting on the
cluster size.

* Check chambers which look strange.

* Fits for all pads.
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Status: 09.08.2018

SEIT 1386

* Sebastian and I studied the cluster finder algorithm and signal and
background structures:
-> Additional cuts added for cluster finder to remove background:
if(delta_row > 1) continue;
if(delta_col > 2) continue;
=> Cluster finder could be dramatically simplified.

e Additional variables added to tree; cluster size in row, column, and time.

* Full statistics with new trees reproduced, size ~100 GB.

* Pressure correction files for all detectors produced, each detector subdivided
into 8*9 row-column blocks.

e Automatic cut (drift time vs ADC) determination.

* Batch farm scripts now in place for easy and fast production.
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Automatic Cut Determination

SEIT 1386

20— . 10°
o) B |
£ ™12 o
5 B _| - %
g 1ol - S
= i i
i |10
5| 1 3
- | | : __)31
0 2 4

ADC

* Maxima for main Krypton peak and main background determined.
* Width in time of main background parametrized with a Gaussian.
* Falloff of main background in ADC parametrized with an exponential.
e ADC amplitudes of Krypton signal parametrized with multi Student-t function.
* Falloft of Krypton signal in time parametrized with an exponential.
-> Cut determined via background/signal < 1.5.
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Example for one Sector

Det: 140 <4

Det: 141 [

Det: 142

Det: 143 [

T

Det: 155 +

I I“I I

bt 16 | 1

|
|
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e [ower cuts are fixed for all detectors.
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Strange Chambers...

SEIT 1386

I | 10°
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i 7 K3
001'1111111211”311114111 _01

ADC

* Some chambers have some issues...
* In this particular case a cut on the cluster size will remove all of the strange
background. RMS(time) is not efficient in most cases.
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Preliminary 2D Cut Applied

SEIT 1386

4l ~
) | |
2
- - |
o
O 2_ _
— | =.;><1O3
% 5 4 5

ADC

* Grey before cut, red after cut.
* At least 4 Krypton peaks are clearly visible.
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Next Steps

SEIT 1386

* Apply pressure correction and 2D cuts, fits for all pads.
* Do HV scan analysis.
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Status: 16.08.2018

SEIT 1386

* 2D cuts finalized.

* Bad chambers (HV etc.) flagged.

* QA for every single chamber added.

* Initial parameters for every chamber determined.

* Pressure correction + background cuts applied for all pads.

-> Main peak position determined for a full chamber.

-> Two iterative Gaussian fit for main peak.

=> Parameters for 2nd Krypton peak estimated from main Krypton peak result.
-> Two iterative Gaussian fit for 2nd peak.

-> Parameters used only as a search window (a few sigma) for single pad fits.
-> Single pad fits done in the same way as described above.
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counts

100

Example QA and Prefits I

50/

* Det: 300
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* Det: 301

' Det: 315 |
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Det: 316 |

Det: 307

Det: 303 [

Det: 304
PROBLEMATIC

& i “ s : i i i s s i i
- Det: 309
i PROBLEMATIC

Det: 312 |

Det: 317
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* Det: 520 i * Det: 521 * Det: 522 [ * Det: 523 I Det: 524

Ill[llllllllllll

i # v : i : i : i : + : i i “ 5 : i : # :

Det: 526 i *

Det: 529
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PROBLEMATIC
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Det: 530 |- * Det: 531 | Det: 532
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Det: 534

Illlllllllllll
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counts

0.1

Example QA and Prefits III

Det: 501

i i i . 3 v

40F
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Det: 505 [

Det: 506 [

i # i

Det: 503 |
PROBLEMATIC

Det: 513 |

PROBLEMATIC PROB{EMATIC
i L I' 1 1 “ “ + & i “ & - - + + -
Det: 510 | ¥ Det: 511 Det: 512 | -
Det: 515 | y  Det:516 | y  Det:517 [ y  Det518 ¢

Det: 508 [
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Example QA and Pretits IV
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Det: 480

Det: 495

#

PROBLEMATIC

Det: 481

Det: 486 |

PROBLEMATIC

Det: 491

ATl

Det: 496 |

Det: 482

Det: 487 [

Det: 492

Det: 497 |

PROBLEMATIC
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PROBLEMATIC
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Det: 483 [
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PROBLEMATIC
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Det: 3, row: 4, col: 10
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8 40F
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0— 1 M M
0 2000 4000 6000
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Single Pad Examples I

counts

counts

Det: 333, row: 4, col: 10
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4000
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2000 6000

Det: 363, row: 4, col: 10

300
200

100F

4000 6000
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2000
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Single Pad Examples II

SEIT 1386

Det: 273, row: 4, col: 10 Det: 213, row: 4, col: 10 ) Det: 183, row: 4, col: 10
i 60 -
3001 [ 60
2 | 2 40 e
S 200 S — 5 40
@) @) @)
(& : (& i (&) -
100} 20 20/
O— R T . T 0 S B S B B 0 , L ) | Mm
0 2000 4000 6000 0 2000 4000 6000 8000 0 2000 4000 6000
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8 s50- 3 40F S s0F
20
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Det: 453, row: 4, col: 10 Det: 63, row: 4, col: 10

300 :
: 100f
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S 200F = i
@] B @]
(&) - (&) -
i o0
100_—
O— . L ] ; . | . PP | O- N . , . . | - L
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Det: 513, row: 4, col: 10
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20
% 2000 4000 6000
ADC
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ey Second Krypton Peak Chi2
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Main Krypton Peak Amplitude
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Second Krypton Peak Amplitude
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Next Steps

SEIT 1386

* Doing final QA.
* Calculate pad response in respect to average of chamber.
* Gain vs HV correlation.
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