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Sharing Real Data Files for Common Analyses =
and First Look at the new Luminosity Run2

- What s the ,neuro skim“ CDST? -> Data from Runl -> Exp. 26
- Why do we want an additional ,,f“ line skim ?

- First Look at Lumi Data and Unbiased ,,f“/ ,,neuro skim“ trigger lines

Remark:

Due to problems in the CDC B2Link, the neuro trigger analysis programs could
not run anymore (illegal addresses for some CDC wires -> seg fault)

Temporary solution: Remove trigger simulation
look only at TS/Wires delivered by the Neuro B2Link
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,NeuroSkim*“ CDST <o
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,NeuroSkim“:

- subset of all data taken during luminosity (~5%)

- based on the RAW data files taken under lumi condition (-> ELOG),

- written out by the HLT before the HLT decision is taken, requirement: L1 trigger has fired (any!)

- the NeuroSkim files are run through full reconstruction, keeping also the RAW data (->CDST format).

- the CDST files are routinely produced by the DP group. The delay relative to RAW data is usually not more than a few

days
Purpose of the ,NeuroSkim*“:

- continuous monitor for the performance of the neuro trigger by detailed analysis (program written in C++)
- use these data to monitor the background

- use data to retrain our networks when needed

The NeuroSkim data exist since Exp. 16

Location of the Exp. 26 data (taken in 2022):
/group/belle2/dataprod/Data/release-06-01-02/DB00000523/BIIDP-5264-NeuroTrigger-cDST/e0026/4S
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so»  NeuroSkim* CDST: Analysis S
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Examples of plots: Track Multiplicities for Exp. 26 runs 1700-end all reco tracks z [om]
x10°
, reco Tracks, Only STTBit 3 hw tracks, Only STTBit [ FQCOZO
><1 0 recoTrkMultOnlySTTBit ><1 0 nnhwTrkMultOnlySTTBit : I Entries ro41e12
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Mean 2153 400 Mean 0.1651 i es
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Exp 26, runs 1700-end |z| <15 cm, STTactive 09/02/2023 8
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o  NeuroSkim“ CDST: Analysis B
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all nnHW tracks z [cm]

nnHW tracks , reco IP nnHW clean tracks , reco IP «10°
14000 nnhwRecoMatchiPdZ0 nnhwRecoMatchlPCleandZ0 i nnhwZ0
- Entries 67061 10000 Entri 45247 - :
[ Mean 0.2904 [ Mr:a;lr?s -0.2437 250 — Entrles 2822984
12000 [~ Std Dev 6.737 i Std Dev 5.735 - Mean 8716
- %2 / ndf 1040/ 63 8000 X2 / ndf 495.1/54 [
10000 |- Prob 0 - Prob 0 200 Std Dev 19.53
B p0 1.093e+04 + 9.170e+01 [ p0 8221+ 78.3 B
- p1 ~1.156 + 0.021 | p1 -1.277 £ 0.025 -
8000 p2 3.107 + 0.031 6000 L p2 2.931+ 0.034 150 -
: p3 2428 + 83.6 B p3 1636 £ 72.0 B
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[ 2000 B
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-100 -50 0 50 100 -100 -50 0 50 100 oL——— — a1 .
delta z [cm] delta z [cm] -100 -50 0 50 100
nnhw z distr
nnHW Err2 tracks , reco IP
nnhwRecoMatchIPEr2dZ0 nnhw tracks. PhiO
- Entries 21814 ’ -
i Mean 1.398 = nnhwPhi0
3000 - ;d/ ngv 499_2'?23 E Entries 2822984
B Prob 0 L
i 3 2950 + 48.8 40000 Mean 3582
: -0.4315 +0.0826 K StdDev  100.7
2000 417+0.13 I
i 4472+714 30000 " ”
- 4.794 +0.535 |
[ 10.52 + 0.57
1000 - 20000 [
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delta z [cm] -
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Exp 26, runs 1700-end |z| <15 cm, STTactive 09/02/2023 20
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\",J Exp 26, neuro skim CDST (left) vs Exp 30 RAW (right) S
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# reco tracks 6 # reco tracks
C recoTrkMult 15 i10 recoTrkMult
ook —U Lumi Data: all reco tracks
B Mean 2255 B Mean 1437
E Std Dev  2.719 : Std Dev 1.829
20000 — 10 -
15000 - Exp. 26 : Exp. 30
10000F- run 1850- A runs 1960- Exp 26: from neuro skim
50005— end ! 2025 runs 1850-1968
0 E PR T T R T T TR T T v | —— 0 [ PR .—!_!_. + | T
0 5 10 15 20 0 5 10 15 20
Exp 30, from RAW data
runs 1960-2035
3 all reco tracks z [cm] 6 all reco tracks z [cm]
600 X10 recoZ0 o5 ?10 recoZ0
| Mean 1.312 20 E_ Mean 8.209
400~ ' oF (small) differences due to
[ E different instant. luminosities
200 10 ]
I 5F
0-....|.4_r"|11‘h__4 . 0:|||||....I4-‘.-I'JI"'.‘“!1L‘I L
-100 -50 0 50 100 -150 -100 -50 0 50 100 150
Exp 26, runs 1850-end (DST Skim) Exp. 30, runs 1960-2025 (RAW) 18/03/2024  page 1
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\",J Exp 26, neuro skim CDST (left) vs Exp 30 RAW (right) S
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nnHW Track Multiplicity nnHW Track Multiplicity
nnhwTrkMult nnhwTrkMult
Enties 67656 30000 Entries 58681 Lumi Data: all nnhw tracks
- Mean 1.861 I Mean 1.618

30000

Std Dev  1.482 Std Dev  0.9017

1

20000 -

20000}~ Exp. 26 : Exp. 30
I run 1850- i runs 1960- Exp 26: from neuro skim
[ 10000 |~
1o00or end : 2025 runs 1850-1968
00: 0 1520 00_ "_!_5'_'_"15""1'5'”'20
Exp 30, from RAW data
runs 1960-2035
all nnHW tracks z [cm] all nnHW tracks z [cm]
= nnhwZ0 14000 nnhwZ0
12000 - Entries 125945 r Entries 94975
- ) 12000
10000 — ean 8.56 . Mean 6.427
= Std Dev 18.92 10000 StdDev  18.21
8000 ook Exp. 30 has less background
6000 - 6000:_ still low lumi ~ 1 x 1034
4000 40005—
2000 2000
L 100 L 100
Exp 26, runs 1850-end (DST Skim) Exp. 30, runs 1960-2025 (RAW) 18/03/2024  page 2
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\"J Exp 26, neuro skim CDST (left) vs Exp 30 RAW (right)
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nr. ATS vs nr. STS

nr. ATS vs nr. STS

n 5[ n o[
= B = B
wn [ 1 45 626 7183 1443 N [ 1 13 231 9114 2373
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nnhw 2 trks tub MIP Z0 nnhw 2 trks tub MIP Z0
nnhw2tubMIPZ0 nnhw2tubMIPZ0
: Entries 29377 Entries 35251
5000 - Mean 1.331 8000 Mean -0.8623
400 Of— StdDev  9.343 StdDev  5.01
i 6000 |~
3000} :
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nnhw 2 tub IP match Z0

Exp 26, runs 1850-end (DST Skim)
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Exp. 30, runs 1960-2025 (RAW)

nnhw 2 tub IP match Z0

18/03/2024  page 12

Lumi Data:
all nnhw tracks in tube from IP

Exp 26: from neuro skim
runs 1850-1968
Exp 30, from RAW data

runs 1960-2035

Exp. 30 has less background
still low lumi ~ 1 x 1034



_J Exp 26, neuro skim CDST (left) vs Exp 30 RAW (right) S
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priority time in SL6 priority time in SL6 .
BTy Lumi Data:
E Mean 36.32 L Mean 39.42
zoooE— EXp 26 StdDev  9.249 20:_ EXp 30 Std Dev  4.831 CLK CcCOou nters for SLS 6—8
“F run 1850- L runs 1960-
wf end “F 2035
k) 10 20 30 20 50 %% 10 20 30 20 50 EXp 26 from neuro Sk|m
priority time in SL7 priority time in SL7 ru n S 1 85 O_ 1 9 68
2500 F= fouTimeSL7 E fouTimeSL7
o Entries 26004 30 |- Entries 222
2000 - Mean 37.07 : Mean 38.07
oo T of- T Exp 30, from RAW data
ﬂ runs 1960-2035
_ priority time in SL8 T : priority time in SL8 UTiESTS S LS 0_5 IOO k ve ry SI m | |a r
o w50 i3 S
1500 _ Std Dev  10.01 20 — Std Dev_ 4.875 ] .
. oE | Timing really looks OK.
ool P We have also observed differences
00: 10 20 30 20 50 00E 1 2 5 20 50 durlng EXp 26 runnlng (')

Exp 26, runs 1850-end (DST Skim) Exp. 30, runs 1960-2025 (RAW) 18/03/2024 page 16
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Exp 30 RAW (left) vs Exp 30, neuro skim (right) <o
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6 # reco tracks 3 # reco tracks
15 x10 recoTrkMult f<10 recoTrkMult
I Entiies 46848026407 100 Entries 322506 N .
_—U : euro skim has recently been
Mean 1.437 - Mean 14
i Exp 30 Std D 1.829 _—|_|7 EX 30 M
| . td Dev ; 80 - p. StdDev 1783
oL 1960. : produced (still test mode)
I runs sob runs 1960-
- 2035, RAW : 2035,
[ 40F
°r : neuro skim
[ 20
%5 0 15 20 % s 10 15 20
6 all reco tracks z [cm] 3 all reco tracks z [cm]
_— recoZ0 0 recoZ0
[ Entries  6.7439e+07 150 Entries 452223
20 :_ Mean 8.209 : Mean 8.548
[ Std Dev 29.92 = Std Dev 30.72
15| 100 Seems OK,
10 i
i3 or keep rate = 6.8 %
0:....|....|4‘J‘|"'r"!"'-l L 0-....|....| T e OO e
-150 -100 -50 0 50 100 150 -150 -100 -50 0 50 100 150
Exp 30, runs 1960-2035 (RAW) Exp. 30 runs 1960-2035 (hRAW neurotrigger) 18/03/2024 page 1
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yfo» Exp 30 RAW (left) vs Exp 30, neuro skim (right) D
ey elle
nnHW Track Multiplicity nnHW Track Multiplicity
i nnhwTrkMult [ nnhwTrkMult
300001 oo 30 e 40000:’1 e Note: neuro skim is a subsample of
[ Xp. i .
- P StdDev 09017 30000 EXp 30 StdDev 09169 the RAW trlggEFEd data
20000 |- runs 1960- ! runs 1960-
i 2035, RAW 20000 (- 2035, neuro
10000 skim
i 10000 |-
% 5 10 15 20 % 5 10 15 20 Seems OK'
all nnHW tracks z [cm] all nnHW tracks z [cm] keep rate = 68 %
14000 [ nnhwZ0 i nnhwZ0
o : o .
oonok. oo 15000 e not so clear: more TRG info than on
5000 F ; RAW data file ??
X 10000 |-
6000 -
4000 F 5000 TRG info rate = 136.2 %
2000
O' PR | L 0- PR L
100 -50 100 -100 100 -> rate about 1 Hz @ 1 x 1034
Exp 30, runs 1960-2035 (RAW) Exp. 30 runs 1960-2035 (hRAW neurotrigger) 18/03/2024  page 2
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3 # reco tracks # reco tracks
_X1 0 recoTrkMult recoTrkMult
-_ Entries 322506 800 o Entries 1329
100 :—|_|7 E 30 Mean 14 [ Mean  0.8548 N Ote'
= Xp. Std Dev 1.783 I . Std Dev  0.7406 H H
sor P s00r Exp. 30 f line requires only ,f“ ( >=1 2D track),
b runs 1960- - runs 1960- N
: 2035, neuro 400F 2035, f_line , ,
40 . - -
: skim I L1 trigger NOT required
20f i L
0% 0 15 20 T s 0 1520 -> unbiased sample
5 all reco tracks z [cm] all reco tracks z [cm]
— recoZ0 - recoZ0 o .
5ol ; keep rate = 0.25 % of the neuro skim
Mean 8.548 40 :— Mean 44.34
100:— 30 —
: 20 === the marked difference is expected !!
0r oF (background neuro tracks)
O-....I.- T b L ] . 0: ..... In.nn"“n“!lul!n...I....I....I..nn
-150 -100 -50 0 50 100 150 -150 -100 -50 0 50 100 150 -> f Stream seems tO Work (|n principle)
Exp 30, runs 1960-2035 (hRAW neurotrigger) Exp 30, runs 1960-2035 (hRAW fstream) 18/03/2024  page 1
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nnHW Track Multiplicity nnHW Track Multiplicity .
WM - el Corresponding neuro tracks
25 M

40000 [ 1 Entries 78805 E Entries 26

E EX . 30 Mean 1.641 20 :_ Mean 1.038 ) ) )
30000 [ rurF:s 1960 : Exp. ?1(5)960 oo 0] fraction is exceedingly small

- - : runs - . .

: e . (in contrast to the neuro_skim)
20000 | 2035, neuro ob 2035, f_line -

I skim F
10000 [~ 5:_

F L |_|L|_I—- P PRI B E ) N B B B 1 1 1 1 1 .

0L : - T of—" n e Discussion with HLT/L1 Trigger ongoing:
need more data/run
all nnHW tracks z [cm] all nnHW tracks z [cm]
nnhwZ0 3 nnhwZ0

B Entries 129344 | Entries 27
15000~ - f = 7% 60 reco tracks selected, 27 with NN tracks

_ 2r seen within 22 hours of running
10000 |~ L
s000[- T Assume 50% duty cycle:

_ [ ~ 30 tracks in 40 hours

S0 100 R R R R—7 100

Exp 30, runs 1960-2035 (RRAW neurotrigger) Exp 30, runs 1960-2035 (hRAW fstream) 18/03/2024  page 2 ~ 120 traCkS per WeEk @ 1 X 1034

-> much too small (by factor ~100)
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Exp 26 (left) vs Exp 30, f_stream (right)
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nnHW Track Multiplicity

40000 |- ‘
30000 |-

nnhwTrkMult

Entries 78805

Mean 1.641

Exp' 30 Std Dev  0.9165
5 runs 1960-
20000 - 2035, neuro
I skim
10000 [~
N e
0 5 10 15 20
all nnHW tracks z [cm]
nnhwZ0
Entries 129344
15000 B Mean 6.442
i Std Dev 18.25
10000 |-
5000 -
Y00 100

Exp 30, runs 1960-2035 (RRAW neurotrigger)
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nnHW Track Multiplicity

20F
15

10F

25 F —

Exp. 30

runs 1960-

2035, f_line

nnhwTrkMult
Entries 26
Mean 1.038

Std Dev  0.1923

all nnHW tracks z [cm]

nnhwZ0

Entries 27
Mean 37.89
Std Dev  28.17

Exp 30, runs 1960-2035 (hRAW fstream)

100

18/03/2024  page 2

Check of trigger rate of the ,f“ line:
9.5 kHZ @ 1 x 1034

Present prescale : 20,000
-> trigger rate ~ 0.5 Hz

every 256th trigger has the full TRG info,
expect 7 ,f“ triggers per hour.

Run time 21 h, elapse time 43 h (from ELOG)
-> duty cycle of 50%, 50% NN tracks

7*21/4 ~ 37 NN tracks expected, 27 seen
(order of magnitude estimate about OK)

only 1 f track for 4800 neuro skim tracks
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