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Outline
What Is the goal of this talk?

Detectors & Readout Electronics

How:

- Our detectors

- The digitizers and A/D converters

-Everything el se: Voltage suppli es, ga:

Trigger Logic?
What is happening at T107?

Organization
- The logbook, good run list, mattermost,
- Where to find the data
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Some Abbreviations

DETECTOR TYPE NAMES
SO, S1 Scintillator Before and After Cherenkov Detector
XCETO, XCET1 High Pressure and Low Pressure Cherenkov Detector
FSO, FS1 Finger Scintillators
DWC_UP, DWC_DOWN Delay Wire Chambers
S2, S3 Scintillators (end of the zone)
CAL Lead Glass Calorimeter
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Our Setup

ZT10.BXSCIO36

SO

XCETO S ZT710.XCET040

Use XCETO and XCET1 to

ZT10.BXSCI044

XCET1 — ZT10.XCETO043
S1

"bracket" the momentum range
of the incoming particles =>

Important for MAVERICKS
experiment.
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XSCA TABLE 0
(On 20 cm high
concreate block)

Minimal Overlap
Fingerscintillators
to define narrow
beamspot for
calibration of SAKURA
PARTICLES Detector

XSCA TABLE 1
(On 20 cm high
concreate block)

Muon beam,
different
(~ 1, 2

momenta
4.5, 7 GeV)

[]
r @

r

SAKURA PARTICLES #2
(OPTION 2, vertically
displaced in case
rate limitation turns
out to be an 1issue)

On approx 1.35 m

high concrete block
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Incident
Particle

N

Scintillators

—— [ High Voltage Source

Analog signal

Analog signal

Photocathode  Pymodes v

Urntact botrreon scineiBaioe a0 bylv pebde

3 main steps: e

Scintillator

o The scintillator converts the
energy from incoming particles
Into light.

o The PMT captures this light,
converts it into electrons, and
amplifies the signal.

o The resulting electrical signal Is
sent to the DAQ system, where
It can be recorded and
analyzed.
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Scintillators:




Threshold Cherenkov Detectors (XCET)

* Principle:
: 1
© B n(p)
¢+ B=-,n ..refractive index,

(o

p ..pressure
* If 8, is above a threshold, then

particles emit light as they pass

through the gas enclosed in the
* One High — Pressure Threshold Cherenkov Detector (up to approx 15 Bar) detector

* One Low — Pressure Threshold Cherenkov Detector (up to approx 4.3 Bar)
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DWC

Delay Wire Chamber ) S —— o

Q)

A A delay wire chamber (DWC) Is a type . * —
of particle detector used primarily In ' |
high-energy physics to track charged

particles. It operates based on the

ANODE CATHODE
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Calorimeter

A Absorb electromagnetic particles!

A Energy converted to light PMT converts light into
electrical pulse

A Integrate pulse to recover the particle energy

A For us: The idea is to give the particles more
chance to release photons which might give us a
better resolution for the tiny differences In
deposited energy compared to what we expect
with a 1 cm wide "normal” scintillator.

(_

w Seyma Esen, Martin Schwinzerl- BL4S 2024- Introduction to DAQ Part | | 14.09.2024
\

N7 9



Gas Supply

A Ar + C02 mixing gas Is needed for DWC

A A supply of Argon and Carbon Dioxide (Ar +
CQO2) is provided from a distribution panel
behind the beam control room
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Power Supply

High Voltage Power Supply

A GECO - Software for remotely control HVs;
A For Scintillators: 1500-2500 V negative voltage
A For DWC: 2800-3000 V positive voltage

N Ve N I0Se PwW e 1O
F50 400.0 uA 1625.0 V 292.0 uA 1625.0 V on 250 Vps 250 Vps 10.0 sec 0.0V 300.0 uA 1800 V
F51 400.0 uA 1575.0 V 284.5 uA 1575.5 V on 250 Vps 250 Vps 10.0 sec ooV 300.0 uA 1800 V
52 2000.0 uA 2400.0 V 1519.0 uA 2401.0 V on 250 Vps 250 Vps 10.0 sec 0.0 V 300.0 uA 2500 V
53 2000.0 uA 1900.0 V 1136.5 uA 1900.0 V on 250 Vps 250 Vps 10.0 sec 00V 300.0 uA 2500 V
CAL17 700.0 uA 1200.0 V 368.5 uA 1200.5 V on 250 Vps 250 Vps 10.0 sec 0.0V 300.0 uA 1250 V
DWC_DUT 100.00 uA 2600.00 V 0.598 uA 2599.85 V On 250 Vps 250 Vps 10.0 sec 0.00 V 1.00 uA 3000 V
DWC_UP 100.00 uA 2700.00 V 0.108 uA 2699.73 V Oon 250 Vps 250 Vps 10.0 sec 0.00 V 1.00 uA 3000 V
DWC_DOWN 100.00 uA 2600.00 V 0.096 uA 2599.86 V on 250 Vps 250 Vps 10.0 sec 0.00 V 1.00 uA 3000 V
| 2
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Power Supply

Low Voltage Power Supply

* Required for the DWCs
* Four units, symmetrically +/- 6V with approx. 50 — 60 mA
* Have to be carefully monitored to detect issues with the DWC before they take damage



Readout Electronics

NIM Module |
Nuclear Instrumentation Module (NIM)

Modular standard for analog electronic
components Rack mou
modules and provides power

Modules:
ALogical and Linear Fan-In/Out
ADiscriminator

ACoincidence (logical AND)
ATimer Counter (TDC
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NIM Modules:

Discriminator

time

PMT Signal

Discriminatorthreshold

A A discriminator has two settings;

Ly
Aa OThreshol do “an'c ' : /] :'[ | 0 : =

] '
' 1
poa————

A Noise with a voltage below the Thresholdiis iénored

A If the Input signal crosses the Threshold, a pulse Is generated with the desired Width
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NIM Modules

Coincidence

A Many pulses are not interesting but If two detectors see a signal at the same
time, there may be something interesting

A A coincidence is the logical AND of some signals
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Digitization: VME (Versa Module Europa)

ARack mount 6bcrated | o

provides power and hosts a data bus |} ‘f -
(CORBO) 2l : -_ e | g
£ : _ T o TDC QDCJ:,
ASingIe Board Computer (SBC)
A Modules:
A Scaler/Counter

ACharge to Digital converter (QDC)

A Time to Digital converter (TDC)

b"‘ / y p
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Trigger Logic

ATrigger system detects these important moments and sends a signal to the DAQ system,
sayl ng, st ar t-ustlikechow thkistagg ligmsotwn on & the perfect time.
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Trigger Logic

More Scientific Aspect

— i_ y t
Discriminator
Threshold
S0, S1 AnalngSignalsf.
B S SN

Discriminated:Signals Overlap
' Between

50, S$1 | => Digitﬂl Sign'als | | Discriminated

Signals =>
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Trigger Logic

: v g - . Overlap
J/ Dlscrlq\mat_ed Signals o fwac
S0, S1 o Dlgltﬂl 5'9"ﬂ|5 . Discriminated
. Signals =>

. "Coincidence” =>
. We can use this as Trigger

Y A
Leading Trailing
Edge Edge

N
Trigger
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What i1s DAQ?

A Data AcQuisition is:
NIM -> VME -> TDAQ Software

A the process of sampling signals 1
A that measure real world physical conditions 1

A and converting the resulting samples into digital numeric values that can be
manipulated by a PC

DAQ DEVICES
SIGNAL
CONDITIONING

- COMPUTER

+

DIGITALIZATIO
N
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Busy Logic

A We have to ensure that our active measurements

A are not Interrupted by iIncoming events that arrive a bit

TRIGGER

later => Block trigger until we are no longer busy

A Issuing and clearing the BUSY signal is handled via the
CORBO card. NOT BUSY
A We can not record every particle that arrives and

- R RS - - ————— -~ ---a—-T A

that would trigger our detector (at least not in T10)

|

AThat As why having a scaler AN o r
less detalled picture about some quantities for(almost) Al |

all particles while we take more detailed data (i.e., TDC,
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What Is happening at T10?

[ Common Rates | Others

IS Information
WLl [ JHLT [ JRE

1.200 1=
1,000 -

800

Rate (Hz)

600 |

400 -

200

|

Fraximum pertod (o piot | U Uays | 1z Hours

* Every red line corresponds to a ,,spill“ of particles received and data being recorded

* There is a structure in there — let's zoom in a bit!



What Is happening at T10

" Run Control | Segments & Resources | Dataset Tags | DFPanel |

[ Common Rates Others |
IS Information
wiILl [JHLT [IRE

1,400 | @ T

b g o
1.000 | A | c | o
|

Rate (Hz2)
0))

@) Q)
o O

N
O
O

(@)

21:47:30 21:48:00 21:48:30 21:495:00 21:49:30 21:50:00

A The spmis occur arTarmy Tegurar NeTvars [(approX = 4U S '
AAccordlng to the built-in detectors at T10, we receive ~ 42k events per spilll
AAccordmg to our DAQ system, we record ~ 1200-2700 events per spilll
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What Is happening at T10?

CPS Tel:76677-W 37 [N R WP 4 Sep 24 07:02:05

AETE ——— —_— —— —_—

3 Colour range scales: 0.49 -9 9 -225 225 -4500 E10 Charges

1 ) Comments (14-Sep-2024

12 ~—~Zero~ ~
05:29:51)

13 MTE_BB _High_24 30 1442 P+ SFTPRO1
14 MTE BB High_ 24 30 1443 P+ SFTPRO1 Coordinator:

15 ~—Z IO~ ~ 1 - D. Cotte (167921)

16 EAST T8 24 25 285 75.73 P+ NTOF+

18 TOF _44ns 24 23 898 P+ NTOF

19 EAST T9 24 3 839 26.77 P+ NTOF+

21 ~~Zero~~ 1 -

22 EAST T8 24 345 7930 P+ NTOF+

25 MTE_BB_High 24 P+  NTOF+
/36 MTE_BB_High_24 P+ PS_DUMP

A The regular structure of the spills occurs because multiple users and facilities share the particles accelerated by the PS accelerator
A You can have a real-time view onto this cycle and see when it is your turn to get a spill

A=> https://op-webtools.web.cern.ch/vistar/vistars.php?usr=CPS
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https://op-webtools.web.cern.ch/vistar/vistars.php?usr=CPS

AExampl e:

AThe cycle contains
AEach Asl otA is abo
A=> The cycle repea
seconds

AYou can find the s
name AEAST N24A

t he
position(s) in the cycle can and will

| engt h of

change over time

2024/ 09/ 14

0 7 :

12 ~~Zaro~~

13 MTE_BB High 24
14 MTE_BB High_24
15 ~~Zero~~
16 EAST T8 24
18 TOF 44ns 24
19 EAST T9 24
21 ~~Zaro~~
22 EAST T8 24

25 MTE_BB_High_24
/36 MTE_BB_High_24

0 2:

1
30
30

1
25
23

3

1
25

30
30

1442
1443

285 75.73
898
839 26.77

345 79.30

P+
P+

P+
P+
P+

P+
P+
P+

Comments (14-Sep-2024

SETPRO1 05:29:51)

SFTPRO1

Coordinator:
D. Cotte (167921)

NTOF+
NTOF
NTOF+

NTOF+

NTOF+
PS_DUMP




Organization

Where you can find the data?

<« - C °s cernbox.cern.ch/files/spaces/eos/project/b/bl4s/Technics&Physics/2024/Data?items-per-page=100&view-mode=reso... ¥ a * ey o} Y, @ Relaunch to update :

In this directory

[ YETERLIK &) Beamline for Scho... Log book BL4S 20... Log book BL4S 20... Taking Notes form... @) Guides trainings - |... sl-note-58-023.pdf &) Beamline for Scho... » [ All Bookmarks

B o 5 B @
° o

L XX}

4 CERNBox > eos > project > b > blds > Technics&Physics > 2024 > Dg#8

BB Tim dosyalar [ N Yikle ]

W Favoriler isim Paylagimlar Boyut Degistirildi Aksiyonlar
A Paylasimlar . DATA @ 0B 0 saniye énce .
mm EOS projects B mouuly (2] 11,8 GB 19 giin 6nce :
O Silinen dosyalar 2 6ge ile 11,8 GB toplamda (0 dosya, 2 klasdr)

Bl EOS explorer




Organization

Log Book - 2024 PART |11l : https://codimd.web.cern.ch/hVW/7h8IuRrSmj7/0SsRDMWA?both#

&€ > C % codimd.web.cern.ch/hVW7h8IuRrSmj70SsRDMWA?both# | ; 16 Relaunch to update :

[ YETERLIK <) Beamline for Scho... Log book BL4S 20... Log book BL4S 20... Taking Notes for m... &) Guides trainings - ... sl-note-98-023.pdf @) Beamline for Scho... [ All Bookmarks

Bi CodiMD s | 0 @ G (2] (0] + New @ Publish Menu v
<> 99 E o (@ B - @&
@ CHANGED 2 DAYS AGO U EDITABLE
title: Log book BL4S 2024, Part 2
tags: BL4S, Logbook, 2024, DWC Log B00k BL4S 2024: Part 2
# Log Book BL4S 2024, Part 2 Useful Links & Pointers

e Log book part 1 covering the test beam in July: HERE
::iwarning .

Useful Links & Pointers

- Log book part 1 covering the test beam 1in July: [HERE]
(https://codimd.web.cern.ch/HZC6VD4mQfewQlyZPSG1LQA)

2024/09/12, T10

Patch Panel Connection Table

## 2024/09/12, T10 NOTE: The Patch Panel signal table is expected to change much more often than the
actual signal table (see below). We will note updates inline in the comments and only
### Patch Panel Connection Table provide a new version of the patch panel connection table if significant enough

changes have occured.

*x*NOTExx: The Patch Panel signal table is expected to
change much more often than the *actual* signal table
(see below). We will note updates inline in the comments
and only provide a new version of the patch panel
connection table if significant enough changes have Connector  Signal Type Direction Comment
occured.

**Patch Panel Connections Table for measurement of SO, S1, XCET040 and
XCET043 **:

ZONE ->
RN <N N IN COILINTING




TS oz ax @ o 8 =%l 20%8

¢ =t BL4S 2024 D
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Signal

Karolin Laud
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Sarah BL4S

Rikako Kono

Martin Schwinzerl
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Thank youl.
Questions?
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