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REMINDER: TIMEPLANE SELECTION

oe

Stored data structure

@ There is a delay (At) between the
time when the particle is passing
through the setup and time when

A trigger information is recorded by

A readout

* Only timeplanes 2,3,4 considered B g iniutuiuteiluiiots siuistuiuietuinist @ It needs to be taken to account and

. . proper offset has to be applied
(0, 1 and 5,6 should not contain physical data) PUANE 2 during data-taking to save valuable

frames (timeplanes)

EVENT (Single entry saved in TTree)

IMEPLANE < 3=
TIMEPLANE = 4=
TIMEPLANE = 5=
TIMEPLANE <6

TIMEPLANE < 2=

* Events with signal on the same pad in
any two frames rejected

@ To have save margin for each
trigger received, 7 consecutive
frames (timeplanes) are stored
(expected == timeplane[3] +/- 3)

IME PLANE
IME PLANE
IME PLANE
IME PLANE 1>
IME PLAMNE

@ Moreover in the current setup each
———————————————— plane was running with
independent FPGA clk — thus the
asynchronizations between planes
may occure

 Timeplanes 2, 3, 4 merged together
into a single frame

PUANE O

=5>

TIMEPLANE <0=>
TIMEPLANE =1=
TIMEFLANE <3 =
TIMEFLANE =4 >

TIMEPLANE

' TiMEPLANE <2=

@ theoretically we expected each hit
to be in timeplane = 3, but it
might happen that signal will be in
other timeplane
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At » time

KT

@ thus 3 frames back and front in
reference to the trigger are saved in
the event
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REMINDER : NOISE CUTS

|_ b h_rrmjenslgy_]rraphns[ﬂ] - A Jo— h_min_energy_timeplane(2]
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* There s a build-in signal threshold * Noise level dependent on the plane I S et S Aot e
on the FPGA level position i R ’ e
* Normally noise entries should not * No easy way to measure the noise — T . e
2500 Entries 19786 = Enires 34532 Mean 254
pass the data processing (noise entries highly suppressed) o [ Mean 1433 f e el T
Std Dev 4983
* TB conditions were so noisy that * For each plane searching for the o
. . . . UJ
some of them have still passed minima between noise leftovers and =
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Amplitude for plane: 0 Amplitude for plane: 1 Amplitude for plane: 2
i - ampSpecira[0] E — ampSpecira[1] E 10000 — ampSpectral2]
£ 60000 = ;n'.res 5212_5?5 T 35000 — P— aateTa E B Entries 300829
— ean 557 — ] 163 B Mear 1685
50000 [— S o 30000 [~ B4 e sor 8000 — 515 D 8.0
- ¥ S nd 224 — 7 nal 3023 | i mell 19671
I Prab ] — Prob a — Frab #.207a-06
40000 —_ Pl 405?9‘-0“ + 3.230e+02 25000 :_ =] 2ATTo404 + 1210402 = P 2 Sdesld £ 1165003
— pl —1.25a+04 1 1.008+02 — pl 8002 = 11EE BO00 H— pr 5344 + 3396
E pE GrTALTT 20000 :_ ] TIE4 =88 — 2 4504 2
30000 |— — B
- 15000 {— 00— | |
20000 [— = -
- 10000 F— J B \
- . = / ' 2000 A
10000 :_ \'-‘ "I_.l'|l L 5000 :_ . .'rl T — _}/
- Vs _ = / -
%9 5 10 15 20 25 a0 35 % 5 10 15 20 25 30 % 5 i 5 20 25 a0

amp amp amp




e
REMINDER : CLUSTERIZATION

oe

Exemplary event — run 864, event: 20, TLU number: 35

* For now simple integration of the whole

frame
20 0 35 20_1_35 20_2_35
. . or — 0C 12 o —{80
* No towers -> independent clusterization - —18 =
per each plane 01— e 10 o 0 .
E —114 - : —B0
. . . . —20_— —20_— g _20__
*  Majority of the events are single particle = 2 O - 150
(can be deduced from plane 0) -30|— o 0 P P
. —40:— ® 40:_ 4 —40:— 30
* Thereis a plan to use telescope data to = 6 - -
reject multiple particles events to have a ~50|— . B , o %
fully clear sample - = = 10
y P -60 — 2 e . . . . . -60 —
) 0 05 1 15 2z 25 3 0 0 05 1 15 2 25 3 0 0 05 1 15 2 25 3 0
* More advanced algorithm can be
implemented at some point, but for now
the goal is to have a firts look into the @ timeplane = 3

data o . : : :
@ initial procedure implemented — algorithm searches for pad with the highest

signal and adds all pads with signal in X distance from the seed

@ question: what X should be? or maybe we have to integrate over whole frame?
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RUNS ANALYSED

» Runs used:

- plane 0O

-plane 1, 2, 3

-plane 4, 5, 6

-plane 7, 8, 9

- plane 10, 11, 12

- plane 13, 14, 15

- plane 8

. 777 - 780
: 678 — 683
: 696 — 701
: 746 — 755
: 758 — 762
: 869 — 873
: 877 - 881

Cluster seed map of plane 1

> 5 GeV electrons
» ~ center of the sensor

0 0.20.40.60.8 1 1.21.41.61 F 2
X

e T =
First run in configuration C (see FLAME
measurement plan). Some problem with
plane 8. It shows only the noise. Moise is
lower than in the neighbor planes. We
Fun continue runs with this problem open 746
e i i - - :

TO BE IMPLEMENTED

X X X X
P | )




-
EMPTY FRAMES ISSUE

Fraction of empty frames
» There is a significant fraction of _h_empty_frames
empty frames - . | Entries 16
B{] ......................... ........................ .................................... ........................ ........................ Mean ?91 5
- |StdDev  4.677

T T T

Yo
I

» Source unknown: 70

» triggers on particles out of lumical : : : : : : :
acceptance? B0 T S e [ S ST S T

> trlgger Synchronlsatlon fallure’) 5{] — ......................... ........................ .................................... ........................ ........................ ........................ ~ ...........

> fraction of empty events to be checked 40 [ — —_— = — — — o

30 ......................... ........................ .................................... ........................ ........................ ........................ _—
20 N ........................ é - 44 .

10 ...........
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CLUSTER SIZE ANALYSIS

Cluster size over planes

_h2_energy
Entries 285
Mean x 5.127
Mean y 7.084

StdDevx  3.191
w1 StdDevy 4729

» The plot shows the cluster size
(shower) development when going
deeper into the calorimeter

» Behaviour as expected




CLUSTER SIZE ANALYSIS
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CLUSTER SIZE ANALYSIS

Mean cluster size

» Based on the previos plots
mean cluster size and its RMS
are extracted for each plane

Cluster size

» Plot showe the mean value
together with +/- RMS band

» The maximum for 5 GeV
electrons at around 9 X,

] ] | ] L1 | L 1 1 | ] L1 | L1 1 | L1 ] | ] L1 |
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CLUSTER ENERGY ANALYSIS

Energy distributions over planes

_h2_energy

» The plot shows the cluster energy Entries 29985
development when going deeper e I Mean x 385
into the calorimeter Meany 7.518

..... T Std Devx 3597

e | Std Dev y 4764

» Log Scale on Z-axxis
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CLUSTER ENERGY ANALYSIS

Cluster energy for plane 2
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CLUSTER ENERGY ANALYSIS

Cluster energy for plame 0 Cluster energy for plane 1
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CLUSTER ENERGY ANALYSIS
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CLUSTER ENERGY ANALYSIS

Mean energy

_ = 1400
» Based on the previos plots mean Z B
cluster energy and its RMS are .y -
extracted for each plane > 1200
T
> Plot showe the mean value 1000

together with +/- RMS band

800
» The maximum energy deposition

for 5 GeV electrons at around 7X, 600
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THANK YOU FOR ATTENTION




