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Test beam experiment at ELPH in Tohoku University
for sSPHENIX INTT

G. Nukazuka,*! Y. Akiba,”! D. Cacace,” H. En’yo," K. Cheng,"® T. Hachiya,""*! S. Hasegawa, "%

M. Hata,”* H. Imai,”*® T. Kondo,"” C. Kuo,** H.
Nakano,*!*¢ Y. Namimoto,"!** R. Nouicer,*? R. Pisani,"?

M. Morita,*!*4 I. Nakagawa,”! Y. Nakamura,*® G.
M. Shibata,*!** M. Sk 4 C. Shih,** M.

Li,*® R.-S. Lu,*® E. Mannel,*? C. Miraval,*?

Y. Sugiyama,* R. Takahama,"** W.-C. Tang,"
s

K. Toho,"'* K. Tsuruta,”'® M. Watanabe,*! and X. Wei,"

The sPHENIX" collaboration will start data acqui-
sition from 2023 to study quark-gluon plasma and cold
quantum chromodynamics at the Relativistic Heavy
Ton Collider (RHIC) in Brookhaven National Labora-
tory. The intermediate silicon tracker (INTT),2) one of
the tracking detectors in the sSPHENIX detector com-
plex, plays a crucial role in tracking and jet flavor tag-
ging with high precision and low background. Fifty-six
INTT ladders with about 370 thousand silicon strips
in total form a double-layer barrel to surround the in-
teraction point. The position and timing resolutions of
the prototype showed satisfactory performance in the
previous experiment at Fermilab in 2019. Although a
detection efficiency of 100% is expected owing to its
high sensitivity to ionizing radiation, a detection effi
ciency about 96% was obtained in the experiment.®)
An internal clock of 9.4 MHz (beam clock, BCO) in the
system drove the INTT while the signals synchronized
with the beam collision drove at RHIC. The timing
mismatch of the BCO and the 1 may explain the
insufficient detection efficiency. The insufficient detec-
tion efficiency in the experiment may be due to the
unsynchronized operation of INTT with the test beam

We performed a test beam experiment in December
2021 to test the hypothesis and perform the following:

o Tests and performance evaluation of the mass-
production ladders

o Tosts of the long readout extension cable of 1.2m?)

o Analog-digital converter distribution measure-
ments with various beam injection angles with re-
spect to the INTT ladders

o Performance evaluation of the ladders in a multi-
track condition similar to that in RHIC by in-
stalling a lead plate the upstream of the setup

We measured hits on INTT ladders with a positron

beam of 1GeV at the Research Center for Electron
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Fig. 2. Sum of the collected hits on the INTT ladders.

Fig. 3. Hit map of ladder-1

Photon Science (ELPH) in Tohoku University. A dark
box containing four INTT ladders, which have 6656
strips in the active area of about 465.5 x 20.0 mm?, was
set on the beamline, and two plastic scintillators were
placed upstream and downstream as external triggers
(Fig. 1). Depending on the trigger and veto configu-
rations, the trigger rate was up to 100Hz. Three of
the ladders could take hit data successfully. A readout
card acquires hit information from the ladders, and the
DAQ stores hit coincidences with the external trigger
signal. A fingertip scintillator was installed addition-
ally to restrict the position of the hits in analysis.

Data acquisition for about 50 h, divided into 65 runs
collected about 4 x 107 hits (Fig. 2). A hit map of
ladder-1 with a typical setup (Fig. 3) shows the beam
profile clearly. Data analysis is currently ongoing, and

2) I Nakagawa ef al., in this report

3) A. Suzuki, Master’s thesis, Nara Women’s University
(2020)

1) T. Hachiya et al., in this report

5) M. Morita ef al, in this report
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COVID-19 Community Level Increased to High: Face Coverings Required On Site

December 1, 2022 ¢ 12/1 ™5 BNL D FEAL NILH medium H 5 high

On Thursday, Dec. 1, the Centers for Disease Contrcl and Prevention (CDC)-designated Community Level of COVID-19 In Suffolk
— _J—

County was changed from "Medium’ to "High." This was done in response to the weekly new hospital admissions of confirmed L 7’\ D — 7’——
/AN ~ L/ (&

COVID-19 cases per 100,000 people exceeding 20 0. Hospital admissions over 20 0 per 100,000 is one of the triggers the CDC has
——
e BNL AN TIEIVYRIE

set for raising the Community Lavel, regardiess of transmission rates and in-patiant bed usage.

We recognize that this change in status and associated face covering requirements will be frustrating. Your continued support of
the following controls is greatly appreciated.,

As a result of the change back to "High® — and in line with Brookhaven's workplace safely and re-entry plan (FDF, VPN may ke

required) = the Lab is re-<instituting controls in the following areas, effective immediately

FPAYNERE Za—F—IMFT7x—72
« Face coverings are required on the Brookhaven Lab site and within Lab buildings, regardless of 2 person's vaccination status. = E— —

« Face coverings must be wwom in all government vehicles when occupied by moare than one person.

« Face coverings may be removed by Iincdividuals only when In office spaces with ficor-to-celling wells end fully clcsed doors.

[hey may also be removed when outdoors, and intermittently when eating/drinking 1 EE -

Please stay home if you have a fever or are experiencing any COVID 19-related symptomes, and take common-sense precaulions o

keep yourselves and your colleagues safe as COVID numbers rise.
2022%E12H5H

TR R EE #3561
7 A D13 609

If you are coming to the Lab site, please ramamber to bring a face covering. If you forget, your Environment, Safety & Haalth 8,000

representative wil have a limited supply on hand.

When entering the Lab site, rememkber to put on your face covering and lower your car window before approaching the guard booth. 6.000

The officer may ask you ta lower your face covering for a moment to confirm your identity

4,000
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