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Measurement condition
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The motor controller—

Setup

_adder: PB1-LO0O7N or PB1-L017S —Both were tested with 205r and turned out to be good.
Duration: 5 min or 10 min
Radiation source: 20Sr

Measurements

- FEM/FEM-IB slow control + FEM readout
« FEM/FEM-IB slow control + Felix readout

Data
 You can access data:



https://riken-share.box.com/s/j7a3ch2xhn14uqhqvpdeymw3k3r8ebqv

Measurements
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position-A position-B position-C low  high
setting setting
1. 03r at a fixed position for 5 min: 15 40
« below chip11, 12, 24 and 25 (position-A)
» below chip7 and 20 (position-B) 30 50
* below chip2, 3, 15, and 16 (position-C) « already reported on April/21/2022. 6o 6o
2. 9Sr on the moving stage at speed 7
3. Without a radiation source for 5 min 0 30
» High DAC setting same as the source test. The motor controller was unplugged. 120 120
« Low DAC setting (Takashi’s setting). The motor controller was unplugged.
» High DAC setting same as the source test with the moving stage at speed 7. 150 150
4. With (a) metal plate(s) with 0.8 mm thickness for 5 min 180 180

- 1 plate, mm in total
» 2 plates, mm in total 210 210


https://indico.bnl.gov/event/15445/contributions/62604/attachments/40624/67880/20220421_Felix_radiation_measurement.pdf

Measurements
90Sr at a fixed position

position-A position-B position-C
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T The Felix system obtained reasonable distributions at various positions of the radiation source.

N

The channel distributions obtained by the FEM had 2 dropping regions at both ends, which
cannot be explained by physics.
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Measurements
without 20Sr
high DAC setting
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10 min measurement

Chip14 ch127 with FEM system has more noise.
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Measurements
Moving 90Syr
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data index

Chip6, 15, and 24 had less data when the FEM system was used.
The same tendency was observed with 2 other half-ladders. That’s
strange. How about other test benches?
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Measurements
Moving 90Syr
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BNL: There is a chip variation.

o NWU: It looks fine, but there may be a chip variation.
Each chip is exposed under Sr-80 for 2 mins, the # of entry is expected to be similar Taiwan: There is a Chip variation.

The number of entry is not symmetry AW
Still OK for the source test QA (I think) BN L(Fel IX)' It looks gOOd )
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Measurements
90Sr & metal plates

~0.8 mm thick/plate
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idn’t depend on the hit rate.



Statistics

Time

(min) setting

%Sr at pos-A 5
%Sr at pos-B 5
%Sr at pos-C 5
moving %Sr 10

BG 5

BG 5 Takashi

BG with moving stage 10

%Sr at pos-B 5
with 0.8 mm? thick metal plate

%Sr at pos-B 5
with 0.8 mm? thick metal plateX2

1/32 inch = 0.794 mm

Measurements

DAC

high
high
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FEM

. 2E+06

. 6E+06

. 2E+06

. 3E+06

.9E+03

2E+03

.9E+03

.2E+04

.3E+04

position-A
RatFeEM(’Hz) Felix
7.2E+03  3.4E+06
8.5E+03  3.4E+06
7.3E+03  7.QE+06
7.2E+03 5.6E+06
9.5E+00 6.7E+03
2.4E+01 1.1E+04
1.1E+01  6.3E+03
2.1E+02  1.4E+05
1.8E+02  1.3E+05

. 2E+0]

.8E+01

.OE+01

. TE+02

.3E+02

position-B

Felix, Felix/FEM
Rate (Hz) (%)
1.1E+04 157%
1.1E+04 133%
. 3E+04 320%
.3E+03 130%

235%

156%

91%

225%

247%

position-C

k. More or less the same

number of hits

. Though the measurement time is

the same for both readout systems,
the number of data recorded is
different. The difference is
independent of the hit rate.



NI’s DAQ board PCle-6536B

PCle-6536B
read DAQ.c

263 void
Szting from 53, 766.00 264 AcquireData(std::string ports, std::string pfi, double sampleHz, FILE*x fp, FILE*x fp2, FILEx fp3)
265 {
266 #ifdef __linux__
2 25NN 0 N 150 e Pole-GC00 . s e b Ol Cipreza b sor ke 267 #else
B oot DA oA PP R s TR 268 std::cout << "Acquiring data on " << ports << " with " << pfi << std::endl;
vl mssar s A A 269
270 /% 2k 2k 2k 2k ok 3k 2k 2k ok b 2k 2k ok b 2k 2k ok b 2k 2k o b 2k 2k ok b ok ok ok ok ok ok ok ok ok ok ok o ok ok ok ok ok ok /
- - 271 // DAQmx Configure Code
A d ISCUSSIOn abOUt the NI DAQ board WaS made 272 /J(i R o o o A A K :d';(':&')(';-(';-(':i':&':i':4':4':4':4';4':4';4':4':«"74':(':4';«":«"i':(‘:('x":«";(‘:(';4‘:&':«":(':«"/
. 273 TaskHandle taskHandle=0;
in the NI Japanese forum:
P ik, ulnt32 datal19000003; «— array to contain the sample
275 int32 cnt = 0;
276 int32 datacnt = 0;
R 277 //int32 cksum = @,
%_ 278 uIlnt32 datal[163840]; ira-
- | 279 ulnt32 PacketData[10000]; . #Sample tO vaUIre 1 M
I am using PCle-6536B in a C language program. Translated by o CO0gle gg? tr Sam pl I ng rate ; 5 M HZ
- y
The data of the measuring instrument operating at 10 MHz (data 1s generated at about 10 kHz to 1 MHz) is acquired and ggg { DAQmXErrCheck (DAQmxCreateTask(””,&taskHandle))
stored in the buffer. When sufficient data is accumulated in the buffer, the data is read by DAQmxReadDigitalU32 and the 284 DAQmXErrCheck (DAQmxCreateDIChan (%askHandle portshc_str(),”"”,DAQmx_V41l_ChanForAllLines));
data collection is continued. But how long does it take to read the data? 285 DAQmXErrCheck (DAmeCfgSampClkTiming(taskHal:Idle e ;ampl eHz, s
286 DAQmx_Val_Rising,DAQmx_Val_FiniteSamps, 1000000) )<
Also, will the data acquired while reading the data be discarded? 287 DAQmxErrCheck (DAQmxExportSignal(taskHandle,DAQmx_Val_SampleClock,pfi.c_str()));
J. vu. 1 while ( take_data ) {
= . DAmeErrCheck (DAQmxStartTask(taskHandle));
. he (DAmeRealeglta1U32(taskHandle -1,10.0,DAQmx_Val_GroupByChannel,
The data acquired by the DAQmx device is immediately transferred to the buffer on the PC. The buffer size on this PC is data 1000000, &numRead,NULL)) ;
determined automatically, but it can also be set manually. Allocation of DAQmx buffer size for finite or continuous collection DAmeErr‘CheCk (DAmeStopTask(taskHandle)) -

Reading the data itself takes almost no time because it is obtained directly from the PC buffer. Of course, it will change a little
depending on the specifications of the PC,

If you instructed to "get 10 points of data from the buffer" but the points of data are not in the buffer. There, we will wait until the
data is accumulated. For example

Sampling rate 1kHz According to the discussion, data taken during reading

Number of samples to read 500sample . . .
Under the condition of, the Read function is executed every 500 milliseconds. (Since 1 point of data is recorded every 1 out is saved in the PC bUffer’ .e., data cannot be lost. Sample Rate Buffer Size
millisecond = 1kHz, it takes 500 milliseconds to accumulate 500 points) In our case, 1M Samp|es (~4|\/| by‘te) are corrected to 3100 S/s 1KS
Since the data acquired during data reading is saved in the PC buffer, no data loss can occur. But for example, even though the the buffer of 1M samples at 5 MHz. Since the buffer is ——— —
buffer size is only 10. I couldn't give the instruction to "get 20 points of data from the buffer”. In this case, the data is missing and P ) " —
a buffer overflow error is returned by the Read function. full when reading out, I’'m not sure that data taken 10,000-1.000,000 55 e

~1,000.000 S¢s | MS

during reading out can be stored (somewhere?). The

Certified LabVIEW Developer ('\ _ . ) ]
& discussion is ongoing.

There are only two ways to tell somebody thanks: Kudos and Marked Solutions
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https://knowledge.ni.com/KnowledgeArticleDetails?id=kA00Z000000P9PkSAK&l=en-US

Can we trust the Felix readout system?

The results from the Felix readout system LOOK reasonable. But it’'s not enough to trust the system. We need
to measure something predictable and check the consistency of the prediction. It can be done only at BNL.

What is good for that? My idea is a hit count with MC simulation (not Geant4 but PHITS or something valid for
low energy particle transportation).

Another approach should be performed: Why does the FEM readout system obtain such results? It can be
done at all test benches.



