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-vent Mixup status

| will talk about Event Mixup to report on the current status
of INTT data readouts in Run24 at JPS meeting.

« At this point, | would like to reiterate the current status of the
Event Mixup at Run23,24 and decide on a future course of
action.



What we know about Event Mixup in Run23

« Event Mixup is in the form that hit information from the
orevious event is mixed up with the next event.

 Event mixups have been observed on some runs. The number

of mixup hits correlates with the multiplicity of the previous
event.

« Event Mixup were also found in the data after the Felix

upgrade,but Event Mixup were less likely to occur after the
upgrade.
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Above figure shows the correlation between BCO
and BCO FULL low 7bits. A clear correlation is seen.

Below figure shows the BCO FULL low 7bits — BCO.

This indicates INTT hits are well tagged by correct
BCO time stamp in the data.
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Above figure shows the correlation between BCO
and BCO FULL low 7bits of previous event.

Below figure shows the BCO FULL low 7bits of
previous event — BCO.

There should be no correlation between the
BCO_Full of the previous event and the BCO of this
event, but the correlation as shown on the figure.

This suggests that the previous and current
collision data are mixed.
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How about the correlation between “This” and "Next” events?

Run23896 intth
This Run is what | think the Mixup is occurring

BCO vs previous event BCO_Full BCO vs next event BCO Full

beo_full&0x7F_prev vs bco intt5-00023896 beco_full&0x7F_next vs beco
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Next | looked at BCO_Full for the next event vs BCO and the correlation that was there when looking
at BCO_Full for the previous event disappeared.
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What's happening in the case of Event Mix-up”

From the results, Event Mixup is in the form that hit information from the previous event is
mixed up with the next event, as shown in the following figure.
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To examine collision interval dependence,
The interval distribution of the Mixup

Event and the previous Event was
checked.

Results showed no change in peak
position between Mixed-up events and all
events. Mixed-up does not change with
interval width.

This suggests that no correlation
between Event Mixup and collision
interval.



ADC and Mixup (Before Felix upgrade)
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To determine if there is a relationship
between Mixup hits and ADC, | made
an ADC distribution of Mixup hits.
The left figure examines 10% of all
events (Run20708intth).

Blue is the ADC distribution of all hits
and Red is the ADC distribution of
Mixup hits.

Since there is no significant difference
in the shape of the distribution from
this result, | think that Mixup and ADC
are not related.



Hits Multiplicity (separated by number of Mixup)

Before FELIX upgrade -

« Figure shows hit Multiplicity of previous
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Number of Mixup hits vs hit Multiplicity

Figure shows the correlation
between Number of Mixup hits and
hit Multiplicity of previous event.
This figure confirms the correlation.

Number of Mixup hits increase as
the number of hits of previous
event increases with the number of

hits of one previous event above
about 1500.
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After Felix upgrade

* In the Multiplicity distribution, The position of the peak shifted toward the larger side,
and Event Mixup were more likely to occur when the number of hits in an event was greater than 3000.

In other words, we found that Event Mixup were less likely to occur after the upgrade.

Similarly, the correlation between Number of Mixup hits and hit Multiplicity, the position of the
correlation moved above 3000. After
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RUNZ3 summary

 The number of mixup hits correlates with the multiplicity of the
previous event.

 Event Mixup were also found in the data after the Felix upgrade,
but Event Mixup were less likely to occur after the upgrade.



-vent Mixup in Runz4

| checked the status of Event Mixup with some data in Run24 .

 From this we know that Event Mixup are also occurring in p-p
collisions.

| checked Mixup fraction
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The other Felix are in the same state.
These results indicate that Event
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with low multiplicity.
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The peaks do not appear to be significantly misaligned.
So | think Mixup don’t have collision interval
dependence.

Similar results were obtained for other Runs.



Mixup event - hit fraction

Mixup Event

Mixup Event fraction = X 100 [%]

All Event
i it » Mixup Hit % 100 [%] 4 Mixup Hit fraction
it fraction = =
up f Previous Event Hit + Mixup Hit ° verage Mixup Event
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To be able to see how many mixups are occurring,
| calculated the fraction of events where mixup are occurring and the fraction of mixup hits.
Bothsare multiplied by 100 and changed to percent.



Mixup Event fraction(%)
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Mixup Event fraction(%)

Runz4 p-p
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. ' Mixup event fraction[%]=(Mixup Event)/(Entries) x 100
RU i 23 RU 1 24 fraCtl On Mixup hit fraction[%]=(Mixup hit)/(Previous event hit +Mixup hit) x 100
Average (Mixup hit fraction)/(Mixup Event)
« Event fraction results show that the Mixup Event fraction was lower after the

firmware upgrade. This suggests that mixups are less likely to occur than before.
« Run24 had higher fractions than Run23 in the Mixup hit fraction.
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Fraction after firmware upgrade RunZ3,24

Mixup event fraction[%]=(Mixup Event)/(Entries) x 100
Mixup hit fraction[%]=(Mixup hit)/(Previous event hit +Mixup hit) x 100
Average (Mixup hit fraction)/(Mixup Event)
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Hit fraction RunZ4
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: | The baseline level of p+p is much higher
than that of Au+Au, and | think that the p+p
ool contains a large amount of background that

is mistakenly judged as a mixup hit,
resulting in a high hit fraction.
10000 [~ | plan to calculate the hit fractions after

subtracting the baseline in the mixup hit
counts.
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How to calculate

* Mixup Hit fraction — Random Hit fraction = True Mixup hit fraction
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Mixup fraction

Nmixup vs pre_NhitsO_Run47892
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Mixup fraction
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Cvent base root file , DST file (each felix)

\ ) \ Event base DST
s BoNT-BEZLERL D & LA,

ZH ZHLLEME-> T 7zroot file
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R U 4 :I— 5 O 2 Mixup Hit fraction = Mixup Hit(x)

Previous Event Hit(y) + Mixup Hit(x)
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R U 4 9 7 3 7 Mixup Hit fraction = Mixup Hit(x)

Previous Event Hit(y) + Mixup Hit(x)
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Run24 Mixup fraction
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RunZ4 Mixup traction inttO
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RunZ24 Mixup traction inttl

Mixup event fraction for Felix = 1 Mixup hit fraction for Felix = 1
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RunZ24 Mixup traction intt?

Mixup event fraction for Felix = 2 Mixup hit fraction for Felix = 2
0.22 . 0.07 — .
0.21— 0.06[— ¢
0.18F . - .
n 0.05
0.16 [ - *
0.14— . 0.04 %
012~ . oosf °
0.1 -
008 4 5. 002 : v
08— ° T o
- ° [ ] % — i * ’ * * ’ “ *
0.081 o % 0.01 .
- . ' ® ° — hd
0.04:— e ¢ * ‘ A 4 0:_ g‘ ¢ o o * oo o’endf
002~ ° e o8 . .o -
0 = ' r ol * IR SIS S S R R 83#—) I oot v v vy ey
41500 42000 42500 43000 43500 41500 42000 42500 43000



0.18

0.16

0.14

0.12

0.1

0.08

0.06

0.04

0.02

RunZ4 Mixup Traction intt3

Mixup event fraction for Felix = 3
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Run24 Mixup traction inttd

Mixup event fraction for Felix = 4 Mixup hit fraction for Felix = 4
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RunZ24 Mixup traction intth

Mixup event fraction for Felix =5 Mixup hit fraction for Felix =5
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RunZ4 Mixup Traction intto

Mixup event fraction for Felix = 6 Mixup hit fraction for Felix = 6
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RunZ4 Mixup traction intt/

Mixup event fraction for Felix = 7
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Run42214 (high fraction)

bco_full&0x7F _vs bco_intt0_Run42214 bco_full&0x7F_prev_vs_bco_intt0_Run42214
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Run 24 summary
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Mixup Hit fraction
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Mixup Hit fraction
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Mixup Hit fraction

Mixup Hit fraction Run49737
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