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

G. Nukazuka (RBRC)

List of Events
» Jul/30/2021 Proposal submission
« Aug/3/2021 Interview e’

» Sep/2/2021 Approval

Beam Time Candidates:
« Novd45/20214 -149

370 km North
from Tokyo
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840 krn-North East

Genki physically join the experiment, i.e. he’ll travel to Japan for a month due e
: from Nara

to self-quarantine of 2 weeks when entering Japan.



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

Electron test beam Tagged gamma-ray beam

Energy Range
Beam line  (Rint Energy: # of Bins Intensity

Maximum
beam energy

Beam Beam line

1.3 GeV)

Positron / 0.8~ 1.26

Electron + 30 deg ~840 MeV BST-Tagger-I GeV 160 TBC ~60% (NKS2)
Positron -23 de ~1000 MeV Tagger-1 |RESN ~o07%
g 0 Me BST-Tagger-II GeV 116 TBC (FOREST)
HomePage HomePage
x 1073
c o B
< 900 - 5.0 = N .
% S 800 - W 9 4.5 E = E - . ® ® o
S— é) 700 E- . o’ e—//_\ 4.0 E—+ b ({5 - ?
= E CE L E D e = 3L
> 8ok o 25 51’523' )
< — ® i = VU 8 :
N €52,
O = 400k ° oL E — O¢g 21 o
- z - ® S5 20F c O3 [
& 300 o >0 F © C /A L
© = = o o> IS 4 O + _ °
B 5200 e O 10  ®e o o I
o = o S - ®Ccecce,, 0 c T l
c E 100F e W 0s5E %000 S - ¢
@) o = e @ _
bl 0—|||||||||| el T T AN TN N NN TN NN T AN N N A _,_,q) O.||||||||||||||
"6 0 200 400 0 200 400 600 800 8 % 0 200 400 600 300
i) RTAGX current (A) Electron/Positron Energy (MeV) g @ Incident Energy (MeV)
o Current for the magnet (A) Electron beam energy (MeV) Gamma-ray energy (MeV)

NIM A 694 (2012) 348


https://www.lns.tohoku.ac.jp/en/about/
https://www.lns.tohoku.ac.jp/en/about/
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Tentative Member

RIKEN, RBRC
- Staff: Genki, Akiba, and Nakagawa

NWU

- Staff: T. Hachiya, Maya
« Master students: Mika, Miu, Yumika, and Runa
« Bachelor students: Yuka, Mai, and Misaki,

Rikkyo Univ.

« Master student: Hikaru
- Bachelor students: Genta, Yusuke

JAEA
« Staff: Shoichi

It’s not easy to come to Japan for foreign peoplef
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To Do List before the Experiment

. Hardware/ .. : Assigned
Priority Software Timing Details Person

Darkbox must Hardware right now~ Mandatory ?
Multiple ladder : : Students at

operation must Hardware Sep It must be tested right now. 2(3) are possible at RIKEN(NWU) NWU and Rikkyo

teStbSRKnhA%AQ * high Hardware Sep~Nov  Maintenance and optimization are needed. Genki, Yumika
Migration to The testbench will be operated remotely. So it should be done Genki. Hikaru
Windows10 (1) high Both Sep with Windows10. itaru
Already started.

w“inri\glzav’f,i:{‘ot?z) high Both Oct test bench DAQ + CAMAC should be run on Win10. Hikaru, Yumika

Preparations, modifications, and optimizations for the checking
Analysis preparation mid Software Oct~Dec  macro, GUI, and calculation of the detection efficiency should be Genki, Miu
done in advance.

Geant4 simulation mid Software Sep~ If it’s done before the experiment... ?

Anybody at

Bias cables low Hardware Sep They should be tested. The adaptors for them should be checked. RIKEN and NWU

Iadggt?sl igg;%;hsoc low Hardware Nov Air cooling should be enough probably. Rikkyo students

Cables production low Hardware Some spare cables are needed. Rikkyo students

Data sharing low Software Nov Data should be shared among us in real time. Young students

Local people will work for hardware tasks.
Some volunteers are really welcomed for software tasks.



The dark box

No drawing of the dark box for the 2nd text beam experiment is
available.

No drawing of the dark box for the 3rd text beam experiment (2020)
IS available.

— We need to start from scratch.

Wei ang Hang-Sheng agreed to help making a drawing.

Genki is summarizing ideas and requirements for the box.

Requirement
« Dimensions in mm

« 3 or 4 full ladders can be fixed

- the fixed ladders are aligned along the beam axis
- the fixed ladders can be shaded

» HDIs on a side can be accessed without opening the box
- although full ladders are fixed, only the access to half ladders on a single side is enough

- Beam entrance windows (both upstream and the downstream) are needed
- if a black curtain covers the fixture for shading, the windows can be just holes
- if the shading is achieved by closing the fixture, thin foil or tape should be attached on the windows

 The vertical position of the fixture can be adjusted easily about +/- 5 cm. The position should
be fixed.

* The tilt of the fixture (around the beam-axis, and the horizontal-axis) can be adjusted. The
position should be fixed.

* No need to consider water cooling

- Should we monitor the temperature of the ladders?

The dark box used in 2019.



The idea of the fixture for the 3rd exp.@ELPH

Basically, the same structure as 2019’s is fine.

Aluminum frames form the outer frame.

Metal plates are fixed on the outside of the frame as walls.
4 Rods go through the holes on the ladder’s frame for fixation. Spacers are put
between ladders. The rods are fixed to the upstream wall.




Geant4 simulation

Cheng-Wei provided his codes. He also join this task. Discussion already started by e-mail. One more volunteer is welcomed.

What to do
- Effect of multiple scattering by materials in the upstream to sensors in the downstream.
» Energy deposit study: inconsistency found in the results from the 2nd test beam experiment and a simulation
» Test of tracking algorithms and detection efficiency calculation

I
from Cheng-Wei
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