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Summary of MAIA Meeting Last Week/Developments
This Week

* Paper:

e got the ok from the IMCC! discussed IMCC endorsement statement, funding acknowledgements,
and bib style, but overall ready—to—post—to—arXiv—this—week—POSTED TO ARXIV!!!!

* will probably wait on journal submission until we have v@.8 updated plots

* European strategy:
* aim to have updated tracking, photon, neutral hadron plots
* Greg and Ethan (Yale) optimistically hope to contribute their tau studies as well
* I have been in contact with Greg about inputs to Pandora clustering algorithms this week

* vO0.8 Photon Samples:
* evidence of some clustering failure in events with high PFO multiplicity
* More 1in the following slides!


https://arxiv.org/abs/2502.00181

Outline

» Last week, observed some strange behavior in the new photonGun samples
with ve.8 Llattice

« Events with 0(1060) reconstructed photons, unexpected PDG ID’s in reco
objects

 Bimodality 1in supposedly Gaussian distributions of Delta E / E in each
energy bin

e This week: 1investigated these high-multiplicity events more thoroughly,
ran into some new issues with statistics and matching
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Resolution Study, nPFO per evt <= 5

 Decided to restrict to events with <=5 PFO, see 1f bimodality in endcap
and barrel regions goes away

« It does, but the worse-response peaR i1s what remains
* (See 1individual Gaussian fits 1in backup slides)

 Additionally, significant Loss of statistics - n=5 may be too aggressive
of a cut

« Instead, tried a lLoose cut of n<=100 (good enough to cut that peak at
0(1000), which is what we are really worried about)

 Varying the cut in between 5 and 100 doesn’t change much
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Overall Lack of Matching in High-E Slices
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Evaluating Matching
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High-energy bins have > 100 PFOs
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nPFO > 100: reco photon energy
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Conclusions

* There 1s no single type of PFO contributing to high-multiplicity events

* Removing high-multi events eliminates the double peak in individual
Gaussians
* The remaining ‘true’ peak has a slightly worse response

* Our dR matching requirement Rills statistics in the 960-1000 GeV range

* When dR cut 1s removed, all events in this range are high-multiplicity,
and even those are not as well-matched as we would L1ike

« Overall, three outstanding problems:

* What 1is actually causing the high-multiplicity events? Is this just a catastrophic
clustering failure, or is something weirder going on?

* Lack of Llow-multiplicity statistics in high-energy bins; we may need to rerun highest
energy slice

e May need to reevaluate matching strategy; dR cut no longer appropriate



Backup - Endcap Region, nPFO <=

E reso, 30.0<E<50.0 E reso, 50.0<E<100.0 E reso, 100.0<E<150.0 E reso, 150.0<E<200.0 E reso, 200.0<E<250.0

E reso, 30.0<E<50.0 E reso, 50.0<E<100.0 Aamas E reso, 100.0<E<150.0 T E reso, 150.0<E<200.0 ARRRS RaRAS E reso, 200.0<E<250.0
Entries 357 437 372 Entries 291
Mean -0.2355 -0.2489 -0.2436 Mean -0.2325
Std Dew 0.07478 005778 0.04757 Std Dev 0.02915
Constant 35.07 £2.67 69.93 + 5.06 116.1+7.8 Constant 1145488
M.aﬂn -0.2345 + 0.0045 Mean _0.2428 + 0.0023 —0.2336 £0.0013 Mean -0.2295 £ 0.0012
Sigma  0.06986 + 0.00364 i 0.04441 % 0.00231 Sigma  0.02366 + 0.00087 Sigma  0.01914 + 0.00092

L B S B e
L R

ob i il
of il il
oty Lyl

MY PR P P
. ¥ 03 04

o

E reso, 250.0<E<300.0 E reso, 300.0<E<350.0 E reso, 350.0<E<400.0 E reso, 400.0<E<450.0 E reso, 450.0<E<500.0
E reso, 250.0<E<300.0 T T E reso, 300.0<E<350.0 T T T E reso, 350.0<E<400.0 1| E reso,400.0<E<450.0 T T E reso, 450.0<E<500.0

Entries 101 Entries 92 Entries. 29 Entries 95

Mean -0.1881 .
Std Dev 0.03161 X
Constant 9.3141.53 E 51,
Mean -0.1841%0.0017 E Mean  -0.1788 £ 0.0015
Sigma  0.01301:0.00170 Sigma  0.01363 + 0.00122

[, A, -

03 -02 Xl . X X X X X

-0.208 Mean -0.1945 Mean -0.1879
I |
0. 0

3

0.03072 Std Dev 0.01465 0.0303

4337 £8.85 Constant 51.22 £ 6.80 41.41£ 561
-0.2038 + 0.0024 Mean —0.1935 + 0.0015 ~0.1847 + 0.0019
0.01634 + 0.00292 Sigma  0.01426 +0.00122 i 0.0184 + 0.0017

&

N
8
slaial

30}~

T[T [ T [T TIT T[T

ol i il

Sl

P PR R PR PP T P R TS PR P T
. 0 0.1 02 03 04 X . . [ 01 02 03 04

-
E

E reso, 550.0<E<600.0 E reso, 600.0<E<650.0 E reso, 650.0<E<700.0

. e = - - E reso, 700.0<E<750.0
1 Ereso, 550.0<E<600.0 1 Ereso,600.0<E<650.0 T T X . !

E reso, 500.0<E<550.0 T T e, "0 T T T Ereso, 2 T T T :;f:"-“m““;‘m“g‘: ]| E res0, 700.0<E<750.0

Entries a7 i

Mean _0.1787 Mean -0.174 Mean -0.1721 Mean -0.1699 ;meﬂ o '::‘

Std Dev 0.02632 Std Dev 0.01272 Std Dev. 0.01808 Std Dev o.01827 s;a; 00‘1%2

Constant 1064172 Constant 187222 Constant 1431+188 Constant 14.20 £ 1.94 "

vean  _0.1756 +0.0014 Mean -0.1738 % 0.0010 Mean 01691200012 Mean 01696 £ 0.0011

Sgma 0012014000153 Sigma_ 0,008975 + 0.000817 Sigma_ 0.009502 * 0.000969 Sigma  0.000931: 0000932

ﬂ 1

0.1

Constant 15.96 +2.35
Mean -0.1649 £ 0.0008
Sigma  0.007644 £0.000782

T T T T

TT[TTI T T T

ol iyl

olig il il

elialen il

| 1.0
EX) 03 02 01

ol il

o
E reso, 750.0<E<800.0 E reso, 800.0<E<850.0

T T E reso, 750.0<E<800.0 T T E reso, 800.0<E<850.0
Entries 9 Entries 107
Mean -0.1635 Mean -0.1608
Sud Dev 001153 Std Dev 0008172
Congtant 22472312 Consiant 25112355
WMean ~0.1635 = 0.0007 Mean ~0.1603 + 0.0007
Sigma  0.006448 + 0.000615 Sigma  0.006249 + 0.000646

(EEEENREREEEEEE

ol il

NP IR R | .\.n\....l.‘“
-0.4 03 -0.2 0.1 0

b n s o




Backup - Barrel Region, nPFO <= 5
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Backup - Transition Region, nPFO <= 5 B
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