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Reminder
= People reported that in case of A, — Auv de-
cays there are asymmetric solution for the A, momentum.

resi

res2
Entries 16553
Mean 26.59
Std Dev. 28.09

Solution P1 Solution P2
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= No one else have ever seen this in different decays so | started
digging in.
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How to calculate the p(A)

= One just needs to solve this equation:

pA) - P (Acp) ) 2
(" >‘%”M

| m)? - ma ?) PERE i,

m(Ay)? + m(A p0)* ) 2|
(" )‘m“”]‘o

= The ambiguity comes from the fact that we do not know the direction
of the v in the A, rest frame.
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Generator level

= Simulate stand alone Pythia + EvtGen with detector acceptance.
= Ay — A

hist_low hist_low
£ - — Low solution E [~ Low solution
04— |+ High solution 0s C |+ High solution
0.35/— E
E 0.25—
03F F
0.251— 02—
02 015
015 C
E 0.1
"t __M/HJ
%5 L S \H\\Ag 10°
20 -15 -10 -5 o q()ﬂ -80 60 -40 -20 0 30 100

20 40 60 B
Lb_cale_P- Lb_true_P [MeVic]

5 10 15 2
Lb_cale_P- Lb,_true_P [MeV/c]

= Fractions of correct solution: 0.516044, 0.483956
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Generator level

= Simulate stand alone Pythia + EvtGen with detector acceptance.
= A, — A(2595)pw:

hist_low hist_low
F - —+ Low solution 035 [~ Low solution
04 |~ High solution £ |+ High solution
E 03
035F- £
03 025
0.25F 02
0.2f- £
= 015~
015
E ol
0.1 E
= - M/Ilj IH\‘_
o 5‘_‘_‘_1_‘_‘_1_‘_._.'@4 ! I L | T 10°
20 -15 -10 -5 o q()ﬂ -80 -60 -40 -20 0 30 100

5 10 15 2 20 40 60 B
Lb_cale_P- Lb,_true_P [MeV/c] Lb_cale_P- Lb_true_P [MeVic]

= Fractions of correct solution: 0.514349, 0.48565

4
/11‘

Marcin Chrzaszcz (Universitat i / A pv update



Generator level
= Simulate stand alone Pythia + EvtGen with detector acceptance.

= Ay, — A(2625)ur:

hist_low hist_low
. ~4- Low solution 0.35— |+ Low solution
—+ High solution —+- High solution
03—
oaf 025—
0.25; 025
0.2 -
E 015
0.5 E
£ 01
01 E
E | | L\._L | | | Bt iul | 107
% 45 0 5 0 Joo 80 60 40 20 0

20 40 60 80 100
Lb_calc_P- Lb_true_P [MeV/c]

5 10 15 2
Lb_calc_P- Lb_true_P [MeVic]

= Fractions of correct solution: 0.515375 0.484625
= Generator has negligible asymmetries!
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Reconstructed MC
= Full simulation after the stripping: = A, — A_uv:

hist_low hist_low
035 — Low solution F - Low solution
£ — High solution —— High solution
03 025—
0.25 b 02— I
02 L
0.15
015 L
E 01—
0.1 |
£ 0.05—
0.051—
L 3 o o o [ S d
qDO -80 60 -40 20 [ 20 40 60 80 100 -q 00 -80 -60 -40 -20 0 60 80 100
Lb_calc_P-Lb_true P [MeVc] Lb_calc_P-Lb_true_P [MeV/c]

= Left: using stripped events but with true informations.
= Right: using stripped events with true information besides A, mo-

mentum
= Fractions of correct solution: 60 — 40%
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Reconstructed MC
= Full simulation after the stripping:

= Ay, — A v

hist_low hist_low
L = ~4- Low solution r |+ Low solution
025~ — High solution 0.4 —+ High solution
L 0.12—
02—
r o1
015 008
04— 006 —
E 004
0.05— C
. 0.02 -
L ) o 9 | I 10"
S0 "0 G0 40 2 0 0 00 "8 60 40 =20 0 20 40 60 8 100
Lb_calc_P- Lb_true_P [MeVic]

20 40 60 80 1
Lb_calc_P- Lb_true_P [MeVic]

= Left: using stripped events with true information besides A, 1 mo-
mentum

= Right: using stripped events with true information besides A_,
momentum and A, direction.

= Fractions of correct solution: 60 — 40%
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Warning on A, direction
= The A, direction versor is calculated connecting the closest PV with

the A, vertex?

hist_low_px hist_low_py hist_low_pz
nist_low_px nist low_py nist low pz
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Warning on A, direction
= One should instead use the closes PV that is "behind” the A, vertex.

This increases the number of solutions by 25%.

hist_low_px hist_low_py hist_low_pz
nist_low_px ist_low_py 10 nist_low pz
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Warning on A, direction

= This requirement does not change the resolution when the solution

exists.
hist_low hist_low

F - Low solution B - Low solution

014 - High solution 014 r - High solution
0.12— o121~
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Reconstructed MC
= Full simulation after the stripping: = A, — A_(2595)puv:

hist_low hist_low
E - Low solution [+ Low solution
0.35[ 4~ High solution | | High solution
£ 025—
03
oas] 02—
F F i
02 015 —
015~ C
S 01
04
F 0.05—
Lo | ° S i S 10°
S0 % w0 40 2 0 60 "8 0 40 20 0

20 40 60 80 100
Lb_calc_P- Lb_true_P [MeVic]

40 60 80 100
Lb_calc_P- Lb_true_P [MeVic]

= Left: using stripped events but with true informations.

= Right: using stripped events with true information besides A, mo-
mentum
= Fractions of correct solution: 60 — 40%
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Reconstructed MC
= Full simulation after the stripping:

= Ay, — A(2595)ur:

hist_low hist_low

~+ Low solution 0141 |~ Low solution
I —+ High solution r —+ High solution
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80 60 40 =20 0 20 40 60 80 100
Lb_calc_P- Lb_true_P [MeVic]

20 40 60 80 1
Lb_calc_P- Lb_true_P [MeV/c]

= Left: using stripped events with true information besides A, 1 mo-
mentum

= Right: using stripped events with true information besides A_,
momentum and A, direction.

= Fractions of correct solution: 60 — 40%
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Reconstructed MC
= Full simulation after the stripping: = A, — A_(2625)puv:

hist_low hist_low
F ~F Low solution F [~ Low solution
035 —— High solution o8l — High solution
03[ L
F 02
025~ E
r n
02f 0.15
0.15(—
F 0.1
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Lb_calc_P- Lb_true_P [MeVic] Lb_calc_P- Lb_true_P [MeVic]

= Left: using stripped events but with true informations.

= Right: using stripped events with true information besides A, mo-
mentum

= Fractions of correct solution: 60 — 40%
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Reconstructed MC
= Full simulation after the stripping:

= A, — A(2625)u0:

hist_low hist_low
C - ~+- Low solution [l |} Low solution
o025 - High solution 014 - Hiigh solution
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0.5 008
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Lb_calc_P- Lb_true_P [MeVic] Lb_calc_P- Lb_true_P [MeV/c]

= Left: using stripped events with true information besides A, 1 mo-
mentum

= Right: using stripped events with true information besides A_,
momentum and A, direction.

= Fractions of correct solution: 60 — 40%
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Conclusions

e The MC generator is ok.

* The is a constant (within 1%) 60:40 fraction in preferring the lower
solution.

e So it can be either reconstruction or stripping.

e | think the stripping as when | replace the reconstructed quantity
with the truth one | am getting a constant fraction of 60:40.

e The only way to know is to run a cheated selection on MC and
discover some idiot fuc.. the stripping line ;)
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Backup
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