Status of
The 3rd Test Beam Experiment @ELPH in Tohoku Univ.

Only 371 days left

G. Nukazuka (RBRC)




Purpose

Determination of the detection efficiency
Past beam experiments showed 96% efficiency. But it must be almost 100%.

Mismatch of the BCO phase and beam can explain the reason.
We are ready to take the external trigger information and BCO phase with the CAMAC system.

Cosmic-ray measurements with the CAMAC system showed 98% efficiency. More improvements are not easy since statistics
are limited, optimization of the geometry is so delicate.

—We need test beam measurements with the CAMAC system to proof ~100% efficiency

Beam measurements with the production ladders
We need to see performance of the production ladder with a beam.

Beam measurements with the latest bus extenders and the co-axial conversion cables

The design of the bus extender was finalized. We will get the co-axial conversion cable some moths later. So they should be
tested with a beam.
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https://www.sciencedirect.com/science/article/pii/S0168900212009886#!

Beam features@ELPH GeV-vY area
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https://www.lns.tohoku.ac.jp/en/about/
https://www.lns.tohoku.ac.jp/en/about/
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R i ~ § Staff: Shoichi
Rikkyo Univ. |

' Master std.: Hikaru
i Bachelor std.: Yusuke & Genta

 Staff: T. Hachiya
' Master std.: Mika, Miu, Yumikg
Bachelor std.: Yuka, Mai, &

Under current self quarantine policy for people
from overseas, it’s hard to come. Recently |
heard the rumor that the policy may be loosen.
No official statements were made for the
moment.
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Dark box (BNL) -

Material - Dupont Delrin® (polyacetal, 1.42 g/cm3)

—

Volume=6.54in x 25.0in x 6.54 in

Weight= 33 pounds = 15 kg

The dark box was already produced.
It should depart from BNL this week.



https://www.dupont.com/brands/delrin.html

The frame structure for the dark box and the ROC (Genki)

The basic design was established as

already shown last week.

Some minor updates were made:

» thicker frames to stand the weight of
the dark box

» additional frames for PMT fixations

» width flexibility to fit the stage below
this structure




The frame structure
for the dark box
and the ROC

(Genki) i - c

l64n.0 o 640.0
1500.0 400.0

1500.0 .0
170.0

trigger scintillators

400.0
480.0



Production targets
Au 20 pm
W 200 pm
Cu 8mm
etc.
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The setup
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Migration to Windows 10 (Hikaru, Genki, & Itaru)

Since we need to operate the testbench in the experimental area in underground floor
from the control room in the ground floor, remote access to the DAQ PC is mandatory.

. — Migration to Windows10 needed.
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Hikaru’s report shown in INTT JP meeting.

Some processes were needed:

- FTD2XX.dll changed for 64 bit OS

» readDAQ.exe compiled again

Calibration data were taken successfully.

Once migration is completed, codes will be distributed via

Tground floor: Tunderground: GitHub, and Hikaru will report about it.
control room experimental area



Testbench operation with the new CAMAC DAQ system (Yumika & Yuka)
nli e /2 A

» Detection efficiency as a function of BCO phase is the main
purpose of this experiment

» The new testbench DAQ made by Genki, which consists of
the standard testbench DAQ and new CAMAC DAQ,
demonstrated the measurement with cosmic ray in March/
2021.

* Yumika and Yuka succeeds reconstruction of the circuit,
maintenance, tuning, and optimization. Most parts of the

PMT

NIM + CAMAC circuit were made. She is working for
Disriminator remains, which is for the BCO phase measurement. (n.b.
p— T Yumika is also working for the ladder quality assurance)
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Yuka’s first report about light leak of
the scintillators and investigation for
leakage from PMTs’ HV line (not
confirmed, but Genki got electrical
shock before...)
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Multi-ladder operation (Yumika & Yuka)
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Multi-ladder operations were demonstrated in calibration mode
successfully (no bias since not enough cables available at that time).

Conversion cables and bas extenders

RIKEN & NWU have
short conv. cable enough bias cables.
The conversion cables
are not enough.

long conv. cable

bas extender
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Checking macro for the multi-ladder operation (Genki)

The checking macro (check_chip_prototypeMaximam®6.c) was upgraded to work for data from multi-
ladder operation (check_chip_prototypeMaximum?7.c). It was announced in the mailing list and found in
our GitHub repository:

https://github.com/sPHENIX-Collaboration/INTT Previous version |
int check_chip_prototypeMaximumé (

string fname, int usemod,
string mode, string cut

* man ~ INTT/general_codes/ Go to file Add file ~
)
GenkiNukazuka A new varsion 7 of the checkirg macro for our testbanch "check_chlp_... Babdfcl yesterday Y©) History
Latest version
functons A new version 7 of the checking macro fer our testbench "check_chio_.... yesterday i N t CheCk_Ch i p_p rOtOtypeMaX i mum7 (
d cdes inmy local env nent migrated. 2 mon 2 1 . d
genki codes in my local environment migrated months ago Strlng -Fname , strlng usemo ,
morita M. Morta's macros moved to the new directory "morita". unknown ROOT ... 2 months ago : :
g mod g
obsolete old files mcved to the obsolete dir. old RCOT files removed (still ke... 2 months ago ) S t r 1 n mo e ’ S t r 1 n C u t
shibata old check_chip macros moved to the new directory "obsolete”. M. Shiba... 2 months ago
% READMEz.mC Creéate KEADME.md Z months ago
[ cneck_chip_prototypeMaximame.c the latest version of check_chio_protaotyoseMaximum added. It should al... last month
[ ceck chip_procotypeMaximuc A W VerSion 7 of e checking macro for our test58nch "check_chia ... festorday Module |IDs to be an a|yzed are g Iven as a strin g.
[% cneck_rawchio.lC codes in my local environment migrated. Z months ago
[ fileopen.C ccdes in my local environment migrated. 2 months ago Com maS and Spaces Can be used aS SepratorS-
% fphx_rawzreot.C ccdes in my local environment migrated. 2 months ago
% oplot_chipC ccdes in my local environment migrated. 2 months ago
[ olot_readt-eez.C ccdes in my local environment migrated. 2 months ago

The Nevis GUI in the Windows10 PC at RIKEN was

general codes also modified to use the latest checking macro.
General coces for the INTT anelysis are here. Many olc macros are storad in the cbsolete cirectory. Updates On the GUI Wi” be Committed to the GitHUb
repository as well



Geant4 simulation, and data analysis (Genki, Miu, Cheng-Wei, & Yuka)

Cheng-Wei’s
conversion codes

Geometry was almost done.

The codes are ready to use:

https://github.com/sPHENIX-Collaboration/
INTT/tree/main/Testbeam_G4_code

data as format as those

from the testbench (online)

.................................................................................................................................................................. Analysis

Data from experiment
(31 days later)




Geant4 simulation, and data analysis (Genki, Miu, Cheng-Wei, Yuka, & Genta)

Analysis

« Onlir
« Onlir

« Onlir

e ar
e ar
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alysis (checking macro): done
alysis (tracking?): who?
alysis (something else?): ?

 Detection efficiency: Miu (as a part of her Master thesis), Genki (this is my proposal)

- ADC distribution (perpendicular beam, tilted beam): Yuka, Genta

» Study to have inputs to the sPHENIX simulation N [ S ——— ———— :
- charge diffusion between strips: ? .
- acceptance edge effects: ? e ' —
- track angle dependence: ? (Yuka & Genta???) —_— e
- Performance check for the setup L St
with bus extenders: the checking macro does enough? L T (e
* more topics?



https://docs.google.com/spreadsheets/d/1PLKeqPAMxUJHRuPtY2yB_B-sZHPz8cDxUHkBgDfO4Zg/edit#gid=1908115135
https://docs.google.com/spreadsheets/d/1PLKeqPAMxUJHRuPtY2yB_B-sZHPz8cDxUHkBgDfO4Zg/edit#gid=1908115135
https://indico.bnl.gov/event/10538/contributions/56794/attachments/38045/62692/211102_CalibrationSoftware.pdf
https://indico.bnl.gov/event/10538/contributions/56794/attachments/38045/62692/211102_CalibrationSoftware.pdf

Data management (Genki, Yusuke, Genta, & Yuka)

Experiment data, documents, etc. are shared with Google Drive. A new google account “intt.sphenix” was
made for the management.

You can see the shared materials: Google Drive.

If you let me know your google account, I'll invite you for the sharing.

— Dynamical data sync to your local PC possible. The data sync test with our bachelor tests already done.

Data conservation for long term should be done at servers in BNL.
——— ahalysis

Information will be summarized in the wiki page. __ data

L —— mock_data
——— data_MC
-—— G4data_from\ Cheng-Wei
-—— data
L—— on_demand
——— documents
-—— template
- —— \230\205\210\201
———— ELPH\226\202
-—— beam
——— NIM_CAMAC_\207\226\231
——— ROC_frame
——— log_note
-—— log_note_ELPH
-—— log_note_NWU
-—— log_note_RIKEN
——— pilctures
L—— 20211016_ELPH
—— test



https://drive.google.com/drive/u/1/folders/1cFVqVGzX2JNXZnlncByWoqG61pm5ji42
https://drive.google.com/drive/u/1/folders/1cFVqVGzX2JNXZnlncByWoqG61pm5ji42
https://wiki.bnl.gov/sPHENIX/index.php/Beam_Test_(Phase-III)
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Screw (Hex socket head)
M3
30 mm thick

Washer made of Nyron

Outer diameter 8 mm
0.5 mm thick

~10 mm or longer
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