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Administrative

Presentation « Journee Scientifique » (lundi 26 au mardi 27 mai 2025)

» Necessary ones for graduate school (This year or next one)

DPG (lundi 31 march au 4 april 2025)
« Other D-decay also mentioned in abstract: D T — T[+V\_}

« Additional days in Germany

Cotutelle:

» Last E-Mail: Cotutelle contract

* Meeting (of us 3) with Kevin Kréninger

Can | add the CSI(?)-Committee to ADUM or should I still wait?
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DO populations in the samples
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Analysis of decay D% - T

D° DECAY MODES

Mode Fraction (I';/T) Confidence level

1 Decay DO
Pionic modes 2 1.0 pi® pib

M4 7Ho— ( 1.454+ 0.024) x 10—3  S=14 5 Enddecay

M4 27° (826 + 0.25 ) x10~4 Decay anti-D@

1.0 pil pi0@

& Enddecay

79 DECAY MODES 7 End

For decay limits to particles which are not established, see the appropriate
Search sections (A? (axion) and Other Light Boson (X0) Searches, etc.).

Scale factor/

Mode Fraction (I';/T') Confidence level
1 2y (98.8234-0.034) % S=1.5
[, ete n ( 1.17440.035) % S=1.5
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Reconstructed vs. Real Energy - Truth energy [n=221631]

I:l Reconstructed energy [n=192997]

Bin efficiency
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Reconstructed vs. Real Energy - Truth energy [n=2216311
Photon (] e —
reconstruction
. Zoom in: (E <1 GeV, 82%)
effeciency
DO ﬁ 1-[01-[0 % 4Y :u | | | | | | | | |
. Split first bin in 50: rof-
- Lowest efficiency in first E
(| ==~ B R e o o s o o e = o o o o o S i i o i o o
bin (E < 10 MeV, 10%) “E
- minor role in our analysis ~ ©F

0.6
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Reconstructed vs. Real Energy - Truth energy [n=221631]

|:| Reconstructed energy [n=192997]

Bin efficiency

Photon

reconstruction
effeciency

D° - '’ -4y
* Broader bins because of ;:
the smaller samplesize 12
« Low efficiency in last bin ;_ T
(E < 40 GeV, 27%) - “"‘;_ L
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Pion reconstruction

m’ - yy . R
DO % T[OT[O ﬁ 4¥ 10000:- Combinatorical background

. Pions can be o
reconstructed by pairing S000E

two reconstructed
photons!
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Reconstructed PO mass distribution

#0 DECAY MODES

Best possible: 98,83 %

Scale factor/
Mode Fraction (I';/T) Confidence level

2y (98.823+0.034) % S=15
[, ete 7 ( 1.174+0.035) % 5=15
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Clermont Auvergne

hist1

Entries
Mean

2038052
0.1198

Std Dev  0.04642
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Pion
reconstruction
effeciency

M > Yy

0

D% - 1Y - 4y

» Efficiency decreases
steadily for E > 15 GeV
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1600 Reconstructed vs. Real Energy - Truth energy [n=91923]

Pion

1200

reconstruction ..
effeciency

Reconstructed energy [n=88096]

Bin efficiency
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mwoyy
DO T[ T[ —>4Y 1.85—

- Efficiency decreases for §:
E > 15 GeV e
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- Truth energy [N=915946]
I:l Reconstructed energy [n=82096]

Bin efficiency

reconstruction =

effeciency o
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DO T[ T[ _)4Y 0.9 -|- T
 Efficiency stable high
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DO reconstruction
effeciency

* No Cuts applied: No DO Peak!
) X103 Reconstructed DO mass distribution (DOReODCGsTI'.leta > -1.000000) [1.386894]
: Purity: 0.02%

A

g

8648+sigma;

- Signal D0: 8350
- Combinatorical background: 40710427

Q.S 1.6 . . 1.9 2 21 22
Reconstructed Mass (GeV/c*2)

i
s1
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g 09

3648-sigma;
Lo

LA
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‘ E Reconstructed energy [n=8937]

Bin efficiency in 0.01 percent

— hist3
— Entries 51
— Mean 216
— Std Dev 12.38
. L]
1 ATTENTION: Old Plot!
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Pion decay: Background consideration

Reconstructed PO mass distribution

. Signal pions: 18935

Background pions: 63531

. Combinatorical background

T[ — Y Y 60000

D% - n'n® - 4y

50000

« DO-signal pions 40000

(30.36+0.18) %

Mass m = 547.862 + 0.017 MeV
30000

 Combinatorical
background

20000

I1|I|IIII]|III|II1I|II|I|]

10000
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Reconstructed Mass (GeV/c"2)
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Background reduction | |
I
_ _ _ Reconstructed PO mass distribution !
 Cutting off combinatorical histl
. ignal pions: Entri 38052
background outside the peak 12000/ B =5 % I fort
Background pions: 69581 Std Dev 04642

region (3 sigma)

- Combinatorical background

10000

Reconstructed PO mass distribution

hist1
- Signal pions: 18935 Entries 88516 8000
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Entries

Entries

Background reduction |

Reconstructed PO mass distribution
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Reconstructed

. Real Energy

- Truth energy [n=11472]
|:| Reconstructed energy [n=6825]
D Bin efficiency
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Entries

Background reduction [~

Reconstructed PO mass distribution
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For now use

400

- Signal DO: 8486 ; .2
- Combinatorical background: 1766897 - 11@
025 03 035 04 045 05

Reconstructed Mass (GeV/c*2) 18

30000
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25000
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20000 1
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) ) 06
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Reconstructed Real Energy

- Truth energy [n=11472]
I:l Reconstructed energy [n=8557]

Bin efficiency
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Reconstructed Real Energy

Background reduction I~

Reconstructed PO mass distribution 400

D Bin efficiency
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Background reduction Il

Reconstructed D0 decay angle distribution {1.614800 < DORecolnvMass && 2.114800 > DORecolnviMass)

. Signal DO: 3436
. Combinatorical Background: 1766897

« DO Decay is boosted, because:

4000

m(D% =1.8GeVv>>0.1GeV (119) a0,

3000

3500 . Signal DO: 8486

. Combinatorical Background: 0 2500
3000
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1000

500

0—1 -08 -06 -04 -02 0 0.2 0.4 06 08 1 8

Cos(Theta) of reconstructed pions

5 05 06 065 07 075 08 08 09 09 1

Cos(Theta) of reconstructed pions
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Background reduction Il

Before: Cos(theta) > 0.6:

- Signal DO: 8436 228
- Combinatorical backgraund: 1766897

-4.2 % ;-92.0 %

1.6 1.7 1.8 1.9 2 2.1 22 1.7 1.8 1.9 2 2.1 2.2

" Reconstructed Mass (GeVic"2) ' ' Reconstructed Mass (GeV/c*2)

- Signal DO: 5436 - Signal DO: 8129
- Combinatorical background: 1766297 - Combinatorical background: 141496
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Less Cuts More Cuts

Attention: Cuts

Reconstructed PO mass distribution
Reconstructed PO mass distribution

oo I s e are optimized to o

[ J—— the old samples! i

— 6000{=

- -17.9 % ; -80.12 % o
4500 : :
4000 3 3
3500 = _
3000 0— 0.05 0.1 0.15 0.2 025 03 ’ ™ Reconsructed Mass (GevIcr2)

Reconstructed Mass (GeV/c"2)

2500

2000

1500

Signal DO: 6e67T

1000

500

9

Combinatorical background: 141496 Combinatorical background: 28123

- Signal DO: 8129 -
16 17 18 19 2 21 22 Q.S 1.6 1.7 1.8 19 2 21 2.2

5
Reconstructed Mass GeV/c*2) Reconstructed Mass GeV/c*2)
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Less Cuts

T energy [n=11472]
n eff _

__More Cuts




Annexe
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Best result old sampls (purity: 18.75 (51% Signal))

Reco nstruc‘ted PO mass distrl butlon Reconstructed D0 mass distribution (DORecoCosTheta > 0.664000) [162.956981]
hist1 m | hist
70000 - Signal pions: 276826 Entries 1.85196e+07 .2 3500 — Sianal DO. 52347 095792
Mean 0.1262 = B e o 1.848
|:| Background pions: 319364 (59’7%) Std Dev 0.04277 u e (27,5 A)) 0.1021
60000 3000 __ Combinatorical background: 50843
- Combinatorical background C
50000 2500 —
40000 — 2000 —
30000 1500
20000 1000
10000 >0
0L- ‘IQSS 1.7 1.75 1.8 1.85 1.9 1.95 2 2.05 2.1

Reconstructed Mass (GeV/c"2)

(59,7%)"2 = 35,6 %

79220 Events, 998.817 PO, 189.933 DO
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Picture of the whiteboard (next steps)
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