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Introduction

® The aim of this presentation is to show the impact of the beam rate on the Z-1D and
on the trigger efficiency using data taken from CNAO in November 2021

® Beam: Carbon ions with

1) E=200 Mev/N, Target: C, C2H4, Events ~ 10" (for cross section
measurement)

2) E=(150, 300, 400)MeV/N, Target: C, Events ~ 10" (for calibration purposes)
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Charge in the central bars

® |n the central bars (8-9-10) we don’t see clearly the expected peaks
® 200 MeV/u — All run
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Charge in bars 7-11

® For the “lateral” bars we don’t have the same effect

® 200MeV/N — All runs

Charge of Bar 7 lay 1
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Beam rate

1st NIGHT
® |n order to understand the problem we studied the E (MeVi/u) Runs Trigger | Mean beam
rate Z
rate. . . 200 751-865 MB 20.1
rate IriggersCounter — oldTriggersCounter
e 200 MeV/u — All run 200 1100-1446 MB-+frag 67.9
2nd NIGHT
Beam rate
FBeam Tale 200 2000-2091 MB 18.6
[ — ' —
2 = Entries 6033005 200 2100-2470 MB 18.4
..E. Mean 5.757e+04
L0 10° Std Dev 2.016e+05 200 2500-2959 MB 13.7
200 3300-3969 MB-+frag 95.8
2
1075 200 4000-4226 MB+frag 65.3
oL Values of the order of MHz 3rd NIGHT
= 200 10000-10035 MB+frag 54.9
10° = 200 10900-11069 MB 15.9
— 150 10650-10893 MB 93.2
10° = 150 10200-10624 MB-+frag 175
10 300 11100-11231 MB 57.6
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e Because of this high rate we tried to
quantify the pile up with the start

Pile-up estimation

counter
1st NIGHT
E (MeV/u) Runs Trigger Mean beam Pile-up (%)
rate (kHz)
200 751-865 MB 20.1 0.49
200 1000-1093 MB 23.8 0.50
200 1100-1446 MB+frag 67.9 1.62
2nd NIGHT
200 2000-2091 MB 18.6 0.48
200 2100-2470 MB 18.4 0.50
200 2500-2959 MB 13.7 0.42
200 3300-3969 MB+frag 95.8 2.27
200 4000-4226 MB+frag 65.3 1.71
3rd NIGHT
200 10000-10035 MB+frag 54.9 1.71
200 10900-11069 MB 15.9 0.46
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Pile-up estimation

e The fraction of pile up events depends on the beam
rate and it varies between 0.4% and 2.5% within all
the acquired runs

* [he estimated pile-up is not enough to justify the
absence of peaks in the central bars
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TW Amplitude vs rate for the central bars

e At high rates the TW is not able to correctly compute the charge

e 200 MeV/u — All runs

Amp chA vs rate for bar9 lay1

S =
E 5

] 5

- = 10
(& ] ]
o =
8 n

< = 104

10°

10°

| 10

6 7

Beam rate (Mhz)

Amp chA vs rate for bar9 lay1

hAmpChA_vs_rate_bar 9_1 LE

S MarcoBon |

s ," |_J:"'l".:|'l!li..,.'.'_ ,.:I'Ib.-:l'r I o "'.-J'-'-': '-l'l:"'-ﬂl.'., | '.:' - Ny ||llﬁ-l :.lb A ' o o Entries 1.624017e+07
= 0.6 “53 St P Ta U e T Mean x 1.287e+04
t T 1 .“';::'-'J'm"-w' Tl e e | Mean y 0.09944
AR |: '||' |rr|.-|l.-;_-' e .I|II ':I_} ".'..'-I -
g 1 Il‘: l:';..:r 'It"ll'r 1 r.: g:lllal-l.llllh' II.I:". 'IM :'l' Std Dev x 1.905e+04 4
O 0-5 .'m _3-.," “p#’jﬁ J:t -'-"'E:'i'é' r’ Std Dev y 0.1497 F
" ! | .,. ol Ap o
% .|. | r‘. .. ";"Il'E::H" '.| 'ij:i 'I
zoom B

0.4

0.3 H

0.2

0.1

0 1

90 100

Beam rate(kHz)

come £ai.. SBAI



TW Amplitude vs rate for the lateral bars

e For the “lateral” bars we don’t have the same effect

e 200 MeV/u — All runs

Amp chA vs rate for bar7 lay1 Amp chA vs rate for bar11 lay1
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Energy loss calibration e Calibration used for GSI data does not fit well

on CNAO data. In order to calibrate the charge
with the Eloss_MC for all bars separately Birks

Charge of Bar 9 lay 1 with BeamRate<1kHz
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law was used.

e For the central bars, most affected by the high
beam rate, to make the peaks more visible, a
cut was placed on the charge distributions,
Imposing that Beam_Rate<1kHz
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Energy loss calibration

* The calibration works quite well. Here is reported the Eloss of the whole layer 1 after

calibration compared with the MC
e 200 MeV/u - All runs
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Introducing the rate into MC simulation

® |n order to parameterize the Eloss response to the beam rate, we did a smearing
of the MC based on experimental data.

® To do this, we studied the average Carbon peak value of the central bars as a

function of the beam rate.

Eloss vs rate
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Introducing the rate into MC simulation

® 200 MeV/u — Only MB
Eloss of bar9 and lay1

ﬂ
:E 1 A data
- I l}lll data 1khz cut
LL T MC
++ i I||
',I MC rate
[ [
- |

-
Q
—
' EmEEESs r.—l—l—ﬂ1_|_|_|‘|'|'|_'_'| | |||||||
1 1 ——

o ,
J
103 EF [
: - kel
10—4 :_I | | | | | | | | | | | | -l | | | | | | | | | | | | | VHL‘F
0 20 40 60 80 100 120 140

Eloss (MeV)

T WacoBon | | /\ .




Z identification

® |n order to apply the Z reconstruction algorithm we have to find the Bethe-Bloch

parameters

® Only the primary fragments produced in the interaction of the beam with the TG
are considered.
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Z 1dentification - no rate

® We studied the performance of Z-ID on the reconstructed hit with only the
experimental resolution (NO RATE)

Z _reco vs Z_true for all lay and bars with cut on region && moth

L
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Z rec vs Z_true for all layers and bars with cut on region && moth and with smearing in rate

Z identification - rate
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Trigger efficiencies

® We also studied the impact of the beam rate on trigger efficiency using the calibrated
and reconstructed data

number of points acquired with the
-~ MB trigger that would have fired the
fragmentation trigger.

#points( TriggerlD == 40 && TrStatus|l] == 1))
E —
#points( TriggerlD == 40))

———

number of points acquired with the
MB trigger

e
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Trigger efficiencies -13 kHz

e \We focused our attention on the run in which the mean beam rate was 13kHz
e For boron, the results are different from those of Lorenzo Marini's work, but taking

the events below 1kHz, even with reconstruction (point), we get the same values.
e 200 MeV/u — run (2500-2959)

Fragmentation trigger efficiencies with BeamRate<1kHz
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Conclusions

e The fraction of pile up events is small (0.4%-2.5%)

e \We introduced in the MC simulation the effect of the beam rate to study

1. the performance of the Z-1D on the reconstructed hit

2. the trigger efficiency \ At 13kHz the
\ rate effect is not
too evident

At 13kHz for boron fragments the trigger
efficiency varies from 0.85 to 0.99 with a cut
on the beam rate of 1kHz

We are trying to apply the efficincies to fragmentation data to recover the MB ones.
At the moment there are some discrepances that we are checking...
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