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1. Preparation for CERN beam test
a) Lessonsfrom KEKTB
b) Detector preparation

2. Timestamp matching at CERN

a) Trigger-H2GCROC timestamp matching at KEK in May
b) Idea for AstroPix-H2GCROC matching



1. Preparation for CERN TB



Lessons from KEK in May

* We can find optimal parameters to obtain signals through
H2GCROC

* We are still studying H2GCROC data

* Event matching between Auxiliary detectors (FADC) and
H2GCROC was succesful within +/- 1us

* AstroPix 9-chip was OK under 2.7kHz rate



Possible Pb/SciFi setup at CERN

e 2~5 SFILs in front of

¢ 32x9x18cm module (reuse
of previous prototype)

* AstroPix 9 chip module in
various location

* Auxiliary: Cherenkov,
Trigger, hodoscope




SFIL production at KNU
(Minsum Shim, Wonjun Ko, Huisu Lim, ki Seung, Hui, Changhui Lee)

First SFIL had with some defect <5%
when we applied optical cement by
brush.

Second SFIL using improved procedure

After milling 32x3x3cm? module
(fibers are cured firmly)

2 SFILs are ready, cutting at 2mm extra fiber+cement.
Dimension and thickness are under control.

We expect maximum 5 SFlLs. a week for a SFIL production.
We contacted local company which provide cutting with Pb
layers, as well as cutting for trapejoidal cross section.



Bulk section at CERN

* Reuse of 32x3x3 cm?® modules, 3x6 array. 32x9x18cm?3
e So far, we have used bundled fiber mached to the PMT dimension.

* This time, we will use Light Guide (3x3 cm? to SiPM array) for all 36
channels.

milling after cutting fiber bundle




Frame preparation (Junsub Shin)

 SFIL supportto connect LG, SiPM, and FEE
board, as well as 32x3x3cm?

* Frame to support
* 5 SFILs(17mm distance) + bulk
« H2GCROC
* A-step and FPGA board for AstroPix




Normalized entries

Simulation (Changhui Lee at KNU)
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Goals

* H2GCROC data taking for the almost full depth with SFILs

* Confirm Npe for modules with exact material composition and
single-clad fiber

* Confirm perfomance with FADC
* AstroPix data taking between SFlLs



2. Timestamp matching at CERN



Setup at CERN in 2025
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 Tested at KEK and used at CERN.

* When the interrupt signal is asserted, a dedicated DAQ module
records the corresponding global timestamp from the Trigger
Control Board (TCB) together with the SPI data stream.

 Not available this time

* It was atemporary solution in 2025. A-step board interface does not
support MISQO, interrupt signal like last year.(?)




2-a) Trg-H2GCROC timestamp matching at KEK

e beam
(1-5 GeV/c)

Trigger 1

\ 5x5 |  Trigger 2

Uy
-
P —
=

b -:.//. V .I;

SiPM é I-EKQCROC

R <
<

Hodoscope ’

Trigger 152" q#\\ Ve
- \

==

e O \ Hadosqa\' = SiPM & module (1st) SiPM &
s @ o N summing board summing board
ESalorimeter module~ module (2nd)
SMA cable
module (3rd)
H2GCROC
SMA cable

* Setup at KEK Data (Auxiliary, H2GCROC)
common trigger.

recorded separately with



2-a) Trg-H2GCROC timestamp matching at KEK

Beam ON

Trigger emited from gate generator : All trigger was accepted to :
Gate Veto On GCROC & FADC (gate VETO > 20 us — > 40 us maybe good
for event matching)

Gate Veto Off
Check DAQ & Off VETO

H2GCROC DAQ On

FADC DAQ On

* Using veto, we made the same starting point for the H2GCROC
and FADC readout.



H2GCROC
time

Trg time

2-a) Trg-H2GCROC timestamp
matching at KEK
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* By using common trigger, we could match
trigger and auxiliary detectors with
H2GCROC FPGA time within +/-1 us




AstroPix data and time

Particle/Beam

past future

/ TOT start TOT end /
L J

Check buffer Save to APIX buffer Check Buffer

* |n our point of view, it seems that

* Astropix periodically checks whether the buffer is full and
retrieves the data.

* FPGA time looks like the time at which data arrives at the FPGA.



ldea for AstroPix-H2GCROC matching

* Recording the timestamp when the trigger arrives at AstroPix.
* OxOA[data].... [time at trigger] .... OxO0A[data] .....

* Benefit
* We don’t have to worry about the starting time.
* We don’t have to worry about the non-trigger event at AstroPix



Summary

* We are being prepared for the CERN beam test
* Pb/SciFi modules
* Experimental setups
* Event matching between Auxiliary detector and H2GCROC

* We need more careful approach and firmware update for AstroPix-
H2GCROC synchronization



Backup: limitation in rate for H2GCROC

mowm o * When another trigger arrived

while 20 points (20us in
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Ox0A in AstroPix?

oDl * About 20% of data are out of 10 byte
& length.
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