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ALCOR decoded raw data

ET] Egalcdaq 1o_0.root ALCOR data is decoded ina TTree
Ik I _—Jﬁmﬂr r_ structure. This is the purely ALCOR data,
i i %& device | device and fifo are informations added

later related to Beam Test configuration
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epic drich beam test analysis nicola.rubini@bo.infn.it - Nicola Rubini


mailto:nicola.rubini@bo.infn.it

epicdrich
beam test

analysis

ALCOR decoded raw data

=-Tigaledaq.fifo_0.root
EJ _Ialcor 1
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ALCOR datais decoded in a TTree
structure. This is the purely ALCOR data,
device and fifo are informations added
later related to Beam Test configuration

Focusing on Beam Test configuration, the
information is stored as follows

he p05|t|on '
refly on the FPGAS

The device number|

is indicating which

FPGA was a55|gned
to the readout
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ALCOR decoded raw data cho

Ch1
ETJ ﬁgalcdaq fito_0.root ALCOR datais decoded in a TTree o FIFO 0 [-.]
& 5 __JE'CS’ 1T __ structure. This is the purely ALCOR data, 2 FIFO 1 Ch 6
|- ¥kdevice device and fifo are informations added S FIFO 2 Ch7
i _;_ Bfifo later related to Beam Test configuration FIFO 3
-3k type - FIFO 4
3% counter Focusing on Beam Test configuration, the a FIFO 5
; § column information is stored as follows 5 FIFO 6
-3 pixel ’ - — . FIFO 7
~Rrtde L,
-3 rollover [...]
-4k coarse
| -~ & fine 0 FIFO 21
o FIFO 22
5 FIFO 23
FIFO 24

epic drich beam test analysis nicola.rubini@bo.infn.it - Nicola Rubini



mailto:nicola.rubini@bo.infn.it

epicdrich

o epi)
ALCOR decoded raw data

= T2 alcdag.fifo_0.root

ALCOR dataisdecoded ina TTree

= % alcor;1 structure. This is the purely ALCOR data,
- ~Eh device device and fifo are informations added
- fifo later related to Beam Test configuration
- type I ,
gco_unTer_ Focusing on ALCOR data, the chip works
. gt e -I as follows
& pixl I Rollover
%o : A 2768 clock cycl 102.4
& rollover | Coarse e (32768 clock cycles) (1024 ps)
<
¥ coarse | (1 clock cycle) (3.125 ns)
-3 fine I -
_____ [...]
ALCORclock — — —
(320 MHz) 0 1 2 32768 0
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ALCOR decoded raw data

ET] Egalcdaq 1o_0.root ALCOR datais decoded in a TTree
5 __Jalcor 1 structure. This is the purely ALCOR data,
- ~Eh device device and fifo are informations added
-3 fifo later related to Beam Test configuration
i L gy A
l ..... type I
7 T3y counter Focusing on ALCOR data, the chip works
r-= _i ..... Gofumn | as follows
I -y pixel I fine
I atde : distribution
I -3 rollover I Coarse »; A N
: s
: P & coarse | (1 clock cycle) (3.125 ns)
o e fi —
ALCORclock —
(320 MHz) 0 1 2

700

600

500

400

300

200

100

Fine distribution subdivide the coarse
counter (clock cycle) into roughly ~70
parts bringing down the resolution
potentially to ~45 ps

w/ fine info > fine data
w/o fine info > coarse data

fine {column == 0 && pixel == 0 && fifo ==0 && tdc == 0}

g_llIIIIIIIIIIIIIIIIIIIIIIIIIII]IIIII

htemp
Entries 41271
Mean 67.27
Std Dev 18.78
| | | P | | |
40 50 60 70 80 90 100
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ALCOR decoded raw data

BE@ alcdag fifo_0.root ALCOR dataisdecoded ina TTree
= % alcor;1 structure. This is the purely ALCOR data,
- ~Eh device device and fifo are informations added
_ ----- B fifo later related to Beam Test configuration
- type I
gco_unTer_ Focusing on ALCOR data, the chip works
. gt e -I as follows
-3 pixel I fine
I tde I distribution
e rollover | Coarse e & )
-
¥ coarse | (1 clock cycle) (3.125 ns)
-3 fine I —
ALCORclock —
(320 MHz) 0 1 2

700

600

500

400

300

200

100

Fine correction is done by:
t =t - phase

corr coarse

ALCOR v1:

phase = (fine-MIN)/(MAX-MIN) + (fine > CUT) + off
ALCORv2:

phase = (fine-MIN)/(MAX-MIN) + off

fine {column == 0 && pixel == 0 && fifo ==0 && tdc == 0}

g_llIIIIIIIIIIIIIIIIIIIIIIIIIII]IIIII

htemp
Entries 41271
Mean 67.27
Std De 18.78
MIN CUT MAX
| | | [ | | |
40 50 60 70 80 90 100
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; . — | _TDC rollover
EE@ alcdag. 1o _0.root ALCOR datais decoded in a TTree e TDC cza(:se
= % |alcor;1 structure. This is the purely ALCOR data, S fine
. ¥ device device and fifo are informations added 5 TDC
==Y fifo later related to Beam Test configuration TDC
- type I
g counter Focusing on ALCOR data, the chip works T
3 coltmn -I as follows . .
§» pixel : fine e!ec':TZics ;)rlented.
Jxtde I distribution pixe column
& rollover | Coarse 4 & ) tvpe:
o | < —] ype:
: Prcoarse | (1clock cycle) (3125ns) | Defines whether the hit is a SiPM signal, a
:_&_f in_e _ 1 spill start/stop, a trigger, etc.
ALCORclock —
(320 MHz) 0 1 2
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Lightd ata Each event in the tree is a spill

B---ﬂélightdata.root

&- # [lightdata;1 With the knowledge of the connections
~Jepartn each device and fifo can be labeled as
A pait devics trigger, cherenkov, timing etc.
g P sk ALCOR gives a continuous readout which
% dead_device means that we need a way to optimise
- g :’:‘:’e—':ask reading through the data
-3 frame

- % trigger0_coarse

-3 cherenkov_size

-3 cherenkov_device
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L. htd t *this number is arbitrary and can be
Ig a a Each event in the tree is a spill changed
5.9 lightd .
B %Elltlg:tt:;: t, With the knowledge of the connections
R part_n each device and fifo can be labeled as

:g par_dovioe trigger, cherenkov, timing etc.

Y z:ad_n ALCOR gives a continuous readout which

------ 3 dead_device means that we need a way to optimise

; """  dead_mask reading through the data

- This is achieved by subdividing the time in

L _____ B trigge0. size frames of 256 clock cycles (800 ns)

------ -3 trigger0_n

~~~~~ -3 trigger0_coarse

------ -3 timing_size

------ - timing_n

------ - timing_device -

------ 3% timing_index E

------ %% timing_coarse 7

------ % timing_fine

------ - timing_tdc

------ % cherenkov_size Frame

------ % cherenkov_n (256 c.c.)

...... -3 cherenkov_device

------ % cherenkov_index I I I I I I I I

------ -3 cherenkov_coarse

""" -3 cherenkov_fine 0 | 256 | 512 | 768 | 1024 | 1280 | 1536 | 1792 | 2048 Time (CIOCk CYdeS)
------ & cherenkov_tdc

>
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Ittt Marsle i Fisa Nk

L. htd t *this number is arbitrary and can be
Ig a a Each event in the tree is a spill changed
-2 lightdata.root . i i i
Ergflng:t::: 1 With the knowledge of the connections Then, only frames with a trigger are
 Rapartn each device and fifo can be labeled as accepted into the lightdata.
::g pz: ‘il'ﬁe trigger, cherenkov, timing etc. This format essentially filters for frames
B+ o on ALCOR gives a continuous readout which  with a trigger.
- § dead_device means that we need a way to optimise
- §ydead_mask reading through the data
gy frame_n 1 Thisi H ividi i i
E _____ e I is is achieved by subdividing the time in
...... Jhtiggero.sze . frames of 256* clock cycles (800 ns)
~~~~~ -3 trigger0_n
~~~~ W trigger0_coarse In each frame you can have cherenkov
...... %nmmg size . . H
______ Yy timing_n hits and trigger signal
------ - timing_device
------ 3% timing_index %
------ %% timing_coarse 17
------ % timing_fine
------ - timing_tdc
------ % cherenkov_size
‘‘‘‘‘‘ % cherenkov_n (256 c.c.
...... % cherenkov_device I I I I
------ % cherenkov_index
------ % cherenkov_coarse >
------ -3 cherenkov_fine 0 256 | 512 | 768 | 1024 | 1280 | 1536 | 1792 | 2048 Time (C|0Ck cycIeS)

------ ﬁ cherenkov_tdc
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Lightd ata Each event in the tree is a spill

E---ﬂélightdata.root

start

frame_n: 2

frame: {1,4}

The event in the TTree is a spill.
In frame_n the number of
accepted frames is stored.

In frame the array of the frames
saved. In this case:

Ittt Marsle i Fisa Nk

htemp

600

500

400

300

200

\ll\l\|\I\I|I]I\|\II\|HH’I\

100

Entries 30473
Mean 3.141e+05
Std Dev  1.463e+05

Frame number

0 | 256

| 512

| 768

| 1024 | 1280 | 1536 | 1792 | 2048

>

Time (clock cycles)
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nghtd ata Each event in the tree is a spill

-2 lightdata. oot - . . .
353,"925,;?;, part indicates which device and FIFO is

participating in the run. The device refers to
the reading FPGA IP address [192-208] and
the mask is a bit map for the participating
FIFOs:

(1001010111) > (1,4,6,8,9,10)

-3k dead_device
| % dead_mask
TRTem o —

=
|
| %% part_mask I
|
|

g trigger0_size dead follows the same pattern but refers to
Yy trigger0_n FIFOs which reported issues during the run
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Lightd ata Each event in the tree is a spill

E\---ﬂélightdata.root
|3<-_'1_'Jlightdata;1 52
3% part_n 272 | -252 0 |

10 0 (min) 140 (max) 140 (max) 0 (min)
262.5 402.5 1133 1273 . 1610, 1630 Z (Mmm)
=

3% part_device ——
-3 part_mask I I _______
3% dead_n

finger
trigger

finger
trigger

metrig?erofsize_ 1
3 trigger0_n |
I trigger0_coarse J
g timing_size

mirror\\motor
tracking

=
timing 3

tracking
timing

GEM

beam

—

- cherenkov_size detector box — . —

3% cherenkov_n mirror

b cherenkov_device
> -

i " | | I
&c:erentov_lndex 900 620 0 2231 ‘ 3421
-3 cherenkov_coarse -670 2281

3 cherenkov_fine
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Lightd ata Each event in the tree is a spill

& ﬂéllghtdata root . . .
& #lightdata;* trigger indicates the recorded number and

= % part_n time the finger triggers fired*

------ %t dead_device
------ %t dead_mask

----- &frame

------ ;trlggero size. 1

------ -3 trigger0_n |

<<<<< %tnggero coarse

3::2::3 :'Ze (*) if you remember the frame system, the

...... 3§ timing_device trigger might be this one (it’s the default but

------ & timing_index not the only option... more on that later)

------ %% timing_coarse

------ % timing_fine

...... %tlmlng tde 0 @ 2 3 @/ 5 6 7
------ % cherenkov_size

start

.
------ ; c:erenl;ov 2 (256 c.c.) Frame number
...... cherenkov_device
""" % cherenkov_index I I I I I I I I
------ -3 cherenkov_coarse >

...... 3 cherenkov_fine 0 | 256 | 512 | 768 | 1024 | 1280 | 1536 | 1792 | 2048  Time (clock cycles)
------ 3% cherenkov_tdc

epic drich beam test analysis nicola.rubini@bo.infn.it - Nicola Rubini


mailto:nicola.rubini@bo.infn.it

[ J
nghtd ata Each event in the tree is a spill

E\---ﬂélightdata.root
! E&«-_'I'Jlightdatan
-3 part_n 272 | -252

0 (min) 140 (max) 140 (max) 0 (min)
262.5 402.5 1133 1273 1610, (1630 z (mm)
=

-3 part_device —

- % part_mask

finger
trigger

finger
trigger

% trigger0_n
3 trigger0_coarse

mirror\\motor

...... & timing_index

tracking
timing

----- 38 timing_tdc

" — _. ﬂ }
&cherenkov_SIZe detector bOX wm b =
3% cherenkov_n | mirror

GEM

------ 3 timing_coarse

GEM

beam

-
|
...... & timing_device |
|
|

—

o cherenkov_devic1
) T '
& 3 cherenkov_index 900 620 0 2231 3421
fonees h
= Y erenkov_ctoars 670 2281
3 cherenkov_fine |

- Rechereniou tge
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Re COd ata Each event in the tree is a frame

E}_'!_I recodata;l  Recodata is the most filtered and analysis

o n ready data format:

_____ & each TTree event is a frame and contains

: X . .pe . .

! the hit x, y position, the time delta (t) with
i % y the reference time* and how many hits (n)
- %t arein the frame

nicola.rubini
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ReCOd ata Each event in the tree is a frame

B _'I'_j recodata;1  Recodata is the most filtered and analysis

o n ready data format:
i & o each TTree event is a frame and contains
the hit x, y position, the time delta (t) with
i % y the reference time* and how many hits (n)
- &t arein the frame
(*) if you remember the frame system, the
o trigger might be the referen‘ce time (it's the
3 default but not the only option... more on
“ that later)
0 @ 2 3 4 5 6 7
_
(256 c.c. Frame number
a1 1 5 ) S A -
0 | 256 | 512 | 768 | 1024 | 1280 | 1536 | 1792 | 2048  Time (clock cycles)
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Re COd ata Each event in the tree is a frame

=- ___Jrec‘)data 1 Recodatais the most filtered and analysis

Ittt Marsle i Fisa Nk

- & n ready data format:
Lo % each TTree event is a frame and contains
: X . e . .
: the hit x, y position, the time delta (t) with
i By the reference time* and how many hits (n)
- t are in the frame
g 100E i
> 80—
eof— 105?
w0 -
20— L
0 10* =
20— ;
—40?— i
—60; 108 —
80— E i
N e P N R N E R E R AR B N HP]HH“H\H“H
-80 -60 —40 -20 0 20 40 60 80 -80 -60 -40 —-20

l

100

Delta t (ns)

nicola.rubini
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Known readout issues Other known issues

Fine Tune Background during spill
[2023BT][Timing][Fixed->ALCORv2] [All][Still under inv.]

- Fine tune has an ambiguity at the cut threshold where a - Fluctuating levels of background have been found in
wrong clock cycle is assigned (effectively shifting the both beam tests, a more thorough investigation is in
phase of one clock cycle) progress

Clock cycle shift
[All]

- Datasometimes start shifted by a clock cycle, making
the coincidence of cherenkov light (or anything else)
more difficult or cut-out if not taken into consideration

Rollover shift
[AIll]

- Datasometimes start shifted by a rollover word,
making the coincidence of cherenkov light (or anything
else) more difficult or cut-out if not taken into
consideration
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Analysis targets

SPR and Photonyield

[NR]
Develop a standard approach to systematically and
precisely measure SPR and photon yield of cherenkov
light

Afterpulse

[TBA]

- Develop a standard analysis to measure and/or treat
afterpulse impact in data. It’s possible to match results
with characterisation results.

Cross-talk

[TBA]
Develop a standard analysis to measure and/or treat
cross-talk impact in data. It’s possible to match results
with characterisation results.

Mirror scan

[TBA]
Develop an analysis to measure and evaluate impact of
focusing mirrors on SPR and photon yield

Other investigations

Background
[NR]
- Characterise the bkg and evaluate its impact on the SPR
and find source
GEM-available runs
[NR][Stopped]
- Merge GEM and ALCOR data with QA to enhance
precision
SiPM Timing
[NR][Stopped]
- Work on ALCOR based timing to minimise time
reference in recodata
SiPM Tracking
[NR][Stopped]
- Work on ALCOR based tracking
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Istituto Nazionale di Fisica Nucleare

Thank you!
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Back-up
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