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Prompt and non-prompt A" studies in pp collisions
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sk Heavy hadrons ratios are sensitive to the hadronization process
K AZF IS the lightest charm baryon, which will give most abundant statistics

sk Non-universal hadronization mechanisms among collision systems? Which are not fully understood
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Previous prompt and non-prompt A" studies in p—Pb collisions
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sk Prompt A’ down to p; = 0 in p—Pb collisions at  /syn = 5.02 TeV

** Mean p; shift of prompt AF/DY in p—Pb w.r.t pp collisions, radial flow effect? Similar shift of non-prompt?
Pr C

*% Large uncertainties of the current non-prompt Aj reconstruction, need to improve measurement precision
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AT reconstruction

ALICE

Decay channel: AT — pK™z™

11111
11111

11111

BDT scores output

% Three classification: 3 times binary classification

B e % BDT Bkg <cuti (to improve s/b) && BDT_Np > cut2

(no-prompt enhanced)
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Raw yields and average accXeff at the working point
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Data-driven method to estimate feed-down fraction %

ALICE
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3% Achieve sets of raw yields and efficiencies at different BDT selections

% Require the subsequent set to be the strict subset of the previous one to treat uncertainties fully correlated

*% Minimize the )(2 to optimal estimation of prompt and non-prompt fractions
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Signal extraction in different sets (4 < p; < 8 GeV/c) (®

ALICE

4.0 < P < 8.0 GeV/c

4.0 < p.< 8.0 GeV/c
(@ >I<]‘()I6 | I I I I | I I I I | (@ | >I<]‘OI3 | I I [ [ |
§ : S=10165 = 792 » § I S =1418 = 245
S | B(30)=904373 = 405 § - B (30) = 80013 = 121
5.12 — S/B (30) =0.01124 — un 11— S/B (30) = 0.01773 + B
3 :Signif (30)=10.6 = 0.8 g :Signif (36) =5.0 = 0.9
=3 =3
Z Z I
= = i
.11 - 2 10
~ _ More and more ] e 5089 + 0008
ean = Z. + U.
Mean = 2.290 = 0.001 - . - B
_ _ stringent cutting ... t Sigma = 0.006 = 0.000-
0.1~ Sigma = 0.006 =+ 0.000— 9- -
l | I I | | | | l l l | :| | | | | | | | | | | | | —
2.2 2.3 24 2.2 2.3 24
M (pKn) (GeV/c?) M (pKn) (GeV/c?)

Pengzhong Lu - CLHCP 2023 - 17/11/2023 /



Cuts variation (4 < pr < 8 GeV/c)
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% Template fit the raw yields shape as a function of the cut set

sk Avoid cut sets with issued covariance matrix

3% Achieve non-prompt enhance samples, variate from 30%—85%
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Fractions vs. Cut set
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Non-prompt A" cross section comparison
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) Some tension for the 2 < p;< 4 GeV/c, however compatible within the large uncertainties
¥ Consistent with the AT — pKS for the 4 < pr <12 GeV/c, additional cross section for 12 < pr<24 GeV/c

sk Significant smaller statistic uncertainties from this analysis

% No clear issue observed, will merge the two measurements
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Averaged Non-prompt Aj Cross-section %

ALICE
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Non-prompt A R p, and Af/D°
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sk Non-prompt A R py, is comparable to unity within uncertainties

C

>k Non-prompt AT/DV is compatible with prompt and AngO within the uncertainties
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Summary ®

ALICE

** Non-prompt Aj production in p—Pb via machine learning method

*% Cross-section from AT — pKr is comparable to AT — ng with significant smaller uncertainties

% Final cross-section is combined from the two decay channels

sk Non-prompt A R py, is comparable to unity within the uncertainties

** Non-prompt Aj/DO is compatible with prompt and /\2/]3O within the uncertainties

sk More precise measurements will benefit to better understanding

Thant qyou!
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Raw yields and at the working point , i
ALICE
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3% Use gaussian (signal) plus polynomial (background) to fit the inv. mass

% The o of gaussian were fixed to the prompt enhanced fitting
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Raw yields at the working point , e ®
ALICE
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sk Use gaussian (signal) plus polynomial (background) to fit the inv. mass

*% The o of gaussian were fixed to the prompt enhanced fitting
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MC pr weight — prompt
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Cuts variation (2 < pr< 4 GeV/c)
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Raw yields vs. Cut set
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ALICE

Covariance matrix correlation Efficiencies vs. Cut set

Fractions vs. Cut set
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% Template fit the raw yields shape as a function of the cut set
sk Avoid cut sets with issued covariance matrix

sk Achieve non-prompt enhance samples, variate from 40%—-70%
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Cuts variation (4 < pr < 8 GeV/c)
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% Template fit the raw yields shape as a function of the cut set

sk Avoid cut sets with issued covariance matrix

3% Achieve non-prompt enhance samples, variate from 30%—85%
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Fractions vs. Cut set
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Cuts variation (8 < pr< 12 GeV/c)

Covariance matrix correlation
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% Template fit the raw yields shape as a function of the cut set
sk Avoid cut sets with issued covariance matrix

3% Achieve non-prompt enhance samples, variate from 40%—80%
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Cuts variation (12 < pr <24 GeV/c) )
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% Template fit the raw yields shape as a function of the cut set
sk Avoid cut sets with issued covariance matrix

sk Achieve non-prompt enhance samples, variate from 20%—-70%

Pengzhong Lu - CLHCP 2023 - 17/11/2023 il



Non-prompt A" cross section comparison

ALICE
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The calculated cross section among most of the cut sets have less than 10% deviation
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Raw non-prompt fraction of the default cut set
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ALICE

** Non-prompt fraction ranges: 57%—70% (this analysis) vs. 50% —55% (A;r VIE pKS) for2<pr<12 GeV/c

*% Additional cross section for 12 < p < 24 GeV/c, non-prompt fraction is 40%
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Pre-selections and variables QA
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4 <pr<8 GeV/c

ALICE

Pre-selections:

% DCA<0.05cm

% d_len>0.005cm

% cosPA>0.8

% sigma_vertex < 0.04 cm
k pr 7% >0.3 GeVic
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Variable correlation 4 <p;r<8GeVic

ALICE
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The distributions of the other two p intervals
are in the backup
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ML model training and testing
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Counts (arb. units)
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4 <pr<8 GeV/c

True Positive Rate
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—— Test -> Background Vs Rest (AUC = 0.9848)
---- Train -> Background Vs Rest (AUC = 0.9873)

—— Test-> Prompt A} Vs Rest (AUC = 0.9134)
---- Train -> Prompt A} Vs Rest (AUC = 0.9251)
—— Test -> Feed-down A} Vs Rest (AUC = 0.9494)
---- Train -> Feed-down A} Vs Rest (AUC = 0.9560)

Test -> Average OvR ROC AUC: 0.9492
Train -> Average OVR ROC AUC: 0.9561
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ALICE
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Feature importance 4 < pr<8GeVic

ALICE
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mean(|SHAP value|) (average impact on model output magnitude)
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Estimate working point
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B

ALICE

2<pr<4GeVic

Maximize the pseudo-significance and
the raw feed-down fraction:

Sexp :2.((10'

FONLL
d—) . (ACC Xg)prompt * CAy ApT - BR - ﬁnt /fprompt
pT

prompt

FONLL
non—prompt
FONLL
prompt

(Acc X 8)non—prompt ' (dO'/ dp T)

fprompt =11 Ty
(Acc X €)prompt * (da/ de)

fnon—prompt = 1 _fprompt ?

BDT_Bkg < cut_bkg and BDT_FD > cut_FD
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Averaged Non-prompt A" Cross-section

ALICE
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