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Weighted candidates

The jungle

Weighted candidates / (11 MeV/c?)
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The weli=known part of the jungle

Resonance mo Iy Amy Al

/1(1405 1/2_ 1405 00.5 +1.3 +2
1520 3/— 1519 16 1518 — 1520 15— 17
A(1600 /27 1600 200 1570 — 1630 150 — 250
A(1670 /2= 1674 30 1670 — 1678 25 — 35
A(1690 3/2— 1690 70 1685 — 1695 50 — 70
A(1800 /2= 1800 200 1750 — 1850 150 — 250
A(1810 /ot 1790 110 1740 — 1840 50 — 170
A(1820 5/27 1820 80 1815 —-1825 70— 90
1830 5/27 1825 90 1820 — 1830 60 — 12C
A(1890 3/o7 1890 120 1870 — 1910 80 — 16C
A(2100 72— 2100 200 2090 — 2110 100 — 25C
A(2110 5/27 2090 250 2050 — 2130 200 — 30C
2350 997 2350 150 2340 — 2370 100 — 25C
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The weli=known part of the jungle

Anja Beck

187 (46) angular terms
for (un)polarised Ag

Resonance JY  my Iy Amy Al
/1(1405) 1/2_ 1405 00.9 +1.3 +2
A(1520) 32— 1519 16 1518 — 1520 15— 17
A(1600) 127 1600 200 1570 — 1630 150 — 250
A(1670)  Y2— 1674 30 1670 — 1678 25 — 35
A(1690) 32— 1690 70 1685 — 1695 50 — 70
A(1800) /2= 1800 200 1750 — 1850 150 — 250
A(1810) Y2t 1790 110 1740 — 1840 50 — 170
A(1820)  5/27 1820 80 1815 - 1825 70— 90
A(1830)  3/2— 1825 90 1820 — 1830 60 — 120
A(1890)  3/27 1890 120 1870 — 1910 80 — 160
A(2100) 72— 2100 200 2090 — 2110 100 — 250
A(2110)  5/27 2090 250 2050 — 2130 200 — 300
A(2350)  9/27 2350 150 2340 — 2370 100 — 250
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The weli=known part of the jungle

187 (46) angular terms Poorly known

for (un)polarised Ag resonance parameters

Resonance JY  my Iy Amy Al

/1(1405) 1/2_ 1405 00.5 +1.3 +2
A(1520) 3/~ 1519 16 | 1518 —1520 15— 17
A(1600) 12+ 1600 200 | 1570 — 1630 150 — 250
A(1670) Y2~ 1674 30 | 1670 - 1678 25— 35
A(1690) 32~ 1690 70 | 1685-1695 50 — 70
A(1800) Y2~ 1800 200 | 1750 — 1850 150 — 250
A(1810) Yot 1790 110 | 1740 — 1840 50 — 170
A(1820)  5/2t 1820 80 | 1815-1825 70— 90
A(1830) 52~ 1825 90 | 18201830 60 — 120
A(1890)  3/27 1890 120 | 1870 -1910 80 — 160
A(2100)  7/2~ 2100 200 | 2090 — 2110 100 — 250
A(2110)  5/2 2090 250 | 2050 — 2130 200 — 300
A(2350) 92+ 2350 150 | 2340 — 2370 100 — 250
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Predictions for BF(A, - pK utu”)

Using quark-model QCD form factors and some of the known resonances

T C\S 3000 - —— Standard Model L

=3 : — Cy=—CM ™

i 2500 — N Cio = —Clsév[ 4___*_% ldentieal

%\E’; 2000 _ — C{= CgsM this projectiow
1500 - \ — global fit
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Predictions for BF(A, - pK utu”)

Using quark-model QCD form factors and some of the known resonances
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500 - ‘ (strongly underestimated)
)
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Predictions for BF(A, - pK utu”)

Using quark-model QCD form factors and some of the known resonances
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1000 -
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500 - ‘ (strongly underestimated)
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possible spread of SM values due to unknown phase differences
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Predictions for angular observables in Ag — pK "y~

Muon forward-backward asymmetry Hadron forward-backward asymmetry
L : full m(pK) range L : full m(pK) range
= 0.4 - — = 0.4 - |
- 0.2'_
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~0.2-
0.4 - 0.4 -
| J/HAS) | ¥@S) | — J/AS) | 925
25 50 75 100 125 15.0 25 50 75 100 125 15.0
¢ [GeV?/ct] ¢ [GeV?/c']
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Measurement 1:
model-independent Ag — pK U U



Analysis of A} - pK—u*u~ decays

BF and model-independent angular analysis

Method of moments
= “counting experiment”

* model-independent
* unbiased even for low yields
» ~30% larger uncertainty than a fit would have

data =g
= — E w, (§2,)
bm
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Analysis of A} - pK—u*u~ decays

BF and model-independent angular analysis

/ (11 MeV/c?)

Method of moments “175E E
= “counting experiment” 3 g6 E
: ) C T
« model-independent S 150 3
* unbiased even for low yields 125 j—q
. . L {5
» ~30% larger uncertalnty than a fit would have 0ok
data Z =
b1n
50F q3
Challenges 5[ @
* many observables (46x24 bins) X
. : . - 40
« multi-dimensional (e.g. 5D efficiency model) N T R R S S R
0 5 10 15 20 25 30

* low yield (2500 candidates after selection)

L . k% [GeV?/c*]
unevenly distributed across bins
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Challenges

Validation of a 5-dimensional efficiency

Anja Beck
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Challenges

How do you ensure that your 1k+ observables are well-behaved?
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Results: branching fraction

k? [GeV?/cH]
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k? [GeV?/cH]
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q* [GeV?3/c?]

12.5F

Results: angular distributions
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Measurement 2:
amplitude analysis of Ag — pK™Y




The Dalitz distribution
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interf. (1/2)7  =— A(1520) — A(1810) A(2110)
interf. (1/2)~ A(1600)  — A(1820)  — A(2350)
c . M interf. (3/2)- — A(1670)  — A(1830) _T_ Model
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Result

Anja Beck
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Result

Anja Beck
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Result

Anja Beck
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Result
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Other stuff
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Commissioning
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Random other projects

YETI 2023: Almost Everything About Flavour

1000

July 31, 2023 to August 3, 2023 500
Rochester Building
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Testable likelihoods for beyond-the-standard model fits
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Non-physics things

You're just a diversity hire.

Not being taken seriously.
Ideas being ignored.

Mansplaining.

Being mistaken as an assistant/the
security guard/... for being the only
woman/non-white person in the room.

“He, the physicist...”

i Meeting 109th LHCb Week

Anja Beck

Welcome: meet this year’s organisers

N \\ k-3 ~ 2 Rl —
Ahmed Abdelmotteleb Anja Beck Alessandro Scarabotto Lukas Calefice Valeriia (Lera)

(Warwick) (Warwick) (LPNHE) (LPNHE/Dortmund) Lukashenko
(NIKHEF)

s

Contact us either individually or via the Starterkit email: lhcb-starterkit@cern.ch

JDPG A-Team for Mental Health

Create better and healthier working environments in academia

Anja Beck

e

26. Deutsche Physikerinnentagung JDPG

LHCb UK Annual Meeting 2025

LEADING
FOR
TOMORROW

Deutsche Physikalische Gesellschaft @ DPG

gefdrdert durch die

WILHELM UND ELSE
HERAEUS-STIFTUNG &S
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from village import *
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