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ladder by ladder

| have examined the mixup
ladder by ladder.

| found different plots in
some ladders. But | do not
think it has anything with
mixup.

Because the BCO_Full-BCO
plots for the same event are
different. This is a different
state of collision data.

Except for these error ladders,

almost all ladders have the
same results, so | don't think

it changes from ladder by
ladder.
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Mixup Multiplicity 20708 intt0_ladder0

Most ladders state

— prev_allhit
— 0~4
4~5
— 5~12
12~18
— 16~20
20~24
24~28
— 28~32
32~36
36~40

500 600
Hit Multiplcity/event

beo_full&0x7F_prew vs beo 20708 ladder beo_fulls0x7F vs beo

beo_full_prev-beo ) beo_full-bco

Mixup Multiplicity 20708 inttO_laddert

— prev_allhit
— 0~4

W
m w\fmm. T

1 00 200 300 400 500 600
Hit Multiplcity/event

Some ladders



L adder by ladder
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Clone event

Clone event (not clone hit)

File: BeamData_20211210-0302_0.root (run52)

E— LT A DT —XH

¥ Row Instance * camac_adc * camac_tdc = INTT_even = i ampl = chip_id fpoga_id + module * ¥ ¥ ¥ beco_full =* 1

L ) G) /\ / — " i 48 + " : : : 21 3 " ' 65475 +

i N " 50 + " " . " " 21 4 " " . 65475 *

/\L\ ] — I “/ l\" = 7’\/£\ ( , ’ 51 , , : : 21 » ’ 65475 *
71N - =]

N o 3 . - 52 * . . * . D 21 * . + * - v 65476 *

:l t — t W \ . 53 + . . 3 21 » : : . 65476 *

H / : : 54 : ) 21 » . 65476 *

55 % " - * 4 - 21 # 4 . . k 65476 *

\} = :
= t 75§ EE :7::, é j/L 7"— The pairs are identical! only the timing information is different!
— ALy -0

* They are in the same “trigger event”

* The two groups have identical content except the bco and bco_full

I\/l iX u p t D) Ea’f% 75%:;'% 7{/) 7f/L * Are they clone event ? or just coincidence ?
5D ‘T\\E}% N 7LC o

INTT workshop Cheng-Wei Shih (NCUHER, Taiwan) 2
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Clone event

MixupdD by kA -7 &, Db v MER

(module,chip_id,chan_id,adc,bco) 75‘£<HLZI E—bt v FABIDA N b
RICHBEIDE DD ZRAN, xR Tze EXD 1A X2 FHT2Y DMixupDEL
A O —t v FDEDODT, Mixupll b7,

Nmixup __ Nclone
F_mup x10° R clone

~ = Entries 21050 anE— Entries 21056

4500 Mean 8.183 — Mean 1.598

Std Dev 14 64 18— Std Dev 0.5224

40005 -
- 16—
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11 hlldlll |l|| |||| -l ] ||I|II ] IIII IIII_I_._._. I_._LI_‘ D; W |l||||I|||I||||I||||I||||||||||I|II
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Clone event

([ AEEIMixup D, ﬁ‘ﬁﬁﬁﬂﬂ
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HLarv—t v KALE.

MixupH¥1~101& D FEEH (2 %
TV hY—hAH 7=,
Z DREERE D 5 IENmixup=1D
BFlZNcopy=1. Nmixup=2®D
FENcopy=1or2& 75> T3
ZEDDDH D,
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n_mixvsclon
Entries 6017663
Mean x 14.81
Meany 1.547
Std Devx 2267
Std Devy 0.2974
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Clone event

Nclone/Nmixup

e 14XV FIYDOMixupdDt vy kD _ _hclone mp
Ybar—kb v FHHBEEZHA 19000 e Cones
Rf-& 25 (Nmixup>0 && 14000
Ncopy>0) 0-100*10"-6i(ZT > k 120005—

) —n'dh o7z, 10000F—

+ BnOEREABLOTINL LG F
NEENTIEWERWD, (FEAED =
[SEWVWEIEICA > TWD, Mixup e
Oty boBTcar—t v A 4000
Hol-by MIETEDHEWNWESE 2000f— |
A bﬂ%o Dt}_ lEID' IIrilll:II | 'Ell]l ' IE':-I[:II | l1[][!II I I1£DI | I1r|1ll:|I I I‘Ié[ﬁlI | I1é~[:lI I IEi!ID -
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My next step

« Check with the latest data of beam

« Closer examination of the peaks in the ladder-by-ladder plot
« Examine chip by chip

« Correlation between clone events and Mixup

e Correlation Hot channel between Mixup

 Mixup with cosmic ray data
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beo_full&0x7F

RunZ20708 inttl ladderQ
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beo_full&0x7F_prev vs beo 20708 ladder0 bco full&0x7F vs bco
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beo_full&0x7F_prev
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What we know about Event Mixup

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

 Most of the time the degree of Mixup is low.
 Event mixups have been observed on some runs.

 There is correlation between Multiplicity of previous event
and the number of Mixup hits.



Hit Multiplicity (separated by number of Mixup)

Mixup Multiplicity 20708
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t o « | examined the number of mixup
o — 812 from 1 to 40.

- ey « The results confirm that as the
O o number of mixup increases, the

- } 32-36 peak moves in the direction of

increasing multiplicity.

— There may be a correlation
between the number of Mixup and
multiplicity.
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Number of Mixup vs previous event Multiplicity
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o  From the results obtained

from the Multiplicity
distribution, a range of 0~50
on the x-axis and 0~3000 on
the y-axis was chosen for
the plot.

The results confirmed the
correlation shown in the
figure, within the range of 1
to roughly 30 Mix up hits,
the number of mix up hits
are increasing with larger
previous event multiplicity.



BCO Correlation in for NO mix-up

(Previous) (This)

N N

CO_Full 1 BCO_Full2
7~ N

)

(Next)

2RI
"
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Run23648 intth
Same event BCO Full &0x7F vs BCO

bco_full&0x7F vs bco

% v 40 60 80 100 120 ‘
be

Perfect correlation observed as expected

For example, suppose that when normal and no mixup is
occurring, the above figure is shown.

The figure on the right shows the correlation between
BCO(x-axis) and the lower 7 bits of BCO_Full(y-axis).

BCO Full and BCO in the same event are correlated

(hit;;g%; collision).



BCO Correlation in for NO mix-up

(Previous) (This) (Next)

For example, suppose that when normal and no mixup is occurring,

the above figure is shown.
The figure on the right shows the correlation between BCO(x-axis)
and the lower 7 bits of BCO_Full(y-axis).

If we look at the plot of BCO of one event and
BCO_Full of the previous event here, we don’t see

the correlation as we except.
2024/2/2
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Run23648 intth
Same event BCO Full &0x7F vs BCO
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bco_full&0x7F _prev vs bco




BCO Correlation in for MIX-Up Run20444 intt5

However, the plot of BCO_Full vs BCO showed that there is a correlation in the results of
some runs.

Same event BCO_Full &0x7F vs BCO Previous event BCO_Full &0x7F vs BCO

bco_ full&0x7F vs bco bco_full&0x7F _prev vs bco
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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 right figure suggests that the data from the collision
ofPthe previous event has been mixed up with this event. —Event Mixup is occurring.



BCO _Full _prev-bpco Mixup runzoass inis

This Run was measured with n_collision=127

« Also, when looking at the BCO_Full of the previous event -BCO at the Run where the
Mixup is believed to have occurred, | could see the peak standing in the same position
as the BCO_ Full-BCO of the same event

Same event BCO_ Full &0x7F - BCO Previous event BCO_Full &0x7F - BCO
beo_full-beo beo full_prev-bco
10 - 10" h3
e [ P e |
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From this result, | think that the data from the collision of the previous event has been mixed up.
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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

beco full&0x7F prev vs bco intt5-00023896 beco full&0x7F next vs beo
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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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Why this event BCO vs prev event BCO Full have correlation

CBCO_Full D CBCO_Full> BCO Full3

BCO

1-1
Il=/2
1-3

The red circled areas are correlated because the information is from the same
collision.
The blue circled area do not match, so there is no correlation.
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Why we don’t observe the correlation in this event BCO vs
next event BCO_Full

BCO_Full 1

There is any combination of data for the same collision and there is no
correlation because the labels do not match, as shown in the blue circles.
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What's happening in the case of Event Mix-up”

 From the results so far, 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.

* | know that there are Runs where this is happening and Runs where
this is not happening, | suspect high multiplicity event causes the event
mixup.

No Mixup Mixup
BCO Fulll BCO_Full2 BCO _Full3 BCO Fulll BCO_Full? BCO_Full3

‘ 1-4
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Re-thinking how to determine Mixup.

bco_full_prev-bco
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Possible non-peak inclusions:
« collision hits of this event(2-1~3,3-1~3)
e just noise hits(2-a,2-b,3-a,3-b)
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« | had determined that all hits that peaked in
BCO_Full _prev-BCO were mixups.(For example, this run
peaks at BCO_Full pre-BCO=19. If a hit takes this value,
the hit is considered a mixup.)

« However, hits that were not mixup were also
determined to be mixup.(Random hits circled in blue)

« | am trying to get rid of the random hits and correctly select
only the mixup hits but have not yet completed it.

* |'ve learned a few things in the course of my research to
accomplish this, and I'll report them on the next pages.

BCO_Fulll BCO_Full2  BCO_Full3

3-1
e 3-2
-3
2-14
2-b
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3-

©



Cut to determine mixup hit

e So far, | wanted to use the Mixup degree to determine if it was a Mixup, so | have
explained the results of my research on that.

« Next | will explain | cut to reduce the random part.

bco_full_prev-bco
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Collision hit of this event cut

Before After
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« Cutting the collision hits for this event and plotting BCO_Full_prev-BCO,
the random portion of the hits decreased, as can be seen value of the vertical axis.
| didn't getrid of all the non-mixup hits, but | did succeed in reducing them.

 So | reflected that in the plot | showed you before.
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