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Data Sample

> D° Sample, e+p, 10x250, Q% > 1 GeV?

epic:/RECO/26.04.1/epic_craterlake/SIDIS/DO_ABCONV/HFsim-PYTHIA/pythia8.312-2.0/ep/10x250/q2_1

> /Ac Sample, e+p, 10x250, Q2 > 1 GeV?

epic:/RECO/26.04.1/epic_craterlake/SIDIS/Lc_ ABCONV/HFsim-PYTHIA/pythia8.312-2.0/ep/10x250/q2_1

> Biased NC, DIS Sample e+p, 10x250, Q? > 1 GeV?(Biased in different Q2 bins)

Command: rucio did list --short "epic:/RECO/26.04.1/epic_craterlake/DIS/pythia6.428-1.0/NC/noRad/ep/10x250/*"

epic:/RECO/26.04.1/epic_craterlake/DIS/pythia6.428-1.0/NC/noRad/ep/10x250/g2_1to10

epic:/RECO/26.04.1/epic_craterlake/DIS/pythia6.428-1.0/NC/noRad/ep/10x250/g2_10t0100

epic:/RECO/26.04.1/epic_craterlake/DIS/pythia6.428-1.0/NC/noRad/ep/10x250/g2_100t01000

epic:/RECO/26.04.1/epic_craterlake/DIS/pythia6.428-1.0/NC/noRad/ep/10x250/g2_1000t010000

] 0,

Event generatorand | Q*>1 1< Q°<10 10 < Q*< 100 le2 < Q%< le3 le3 < Q?<1led
energy
PYTHIA 8.316, 10x130 | 5.847e5 pb 5.391e5 pb 4.223e4 pb 1.590e3 pb 1.260el pb

[ PYTHIA 8.316, 10x250 | 6.556e5 pb 6.054e5 pb 5.291e4 pb 2.322e3 pb 3.686el pbh
PYTHIA 8.316, 9x130 5.719e5 pb 5.307e5 pb 4.048e4 pb 1.475e3 pb 1.001el pb
PYTHIA 8.316, 9x275 6.546e5 pb 6.025e5 pb 5.178e4 pb 2.292e3 pb 3.697el pb
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Cross section in different Q2 bins: Slides

Current scaling factor

f’:a(1<Q2<10)



https://docs.google.com/presentation/d/1S8AH_DhQQy0wKp6bhQ2W5HUNmZX2JX-X2Yze6fMOoOg/edit?slide=id.g3a87ecd492a_0_0#slide=id.g3a87ecd492a_0_0

A\. Reconstruction

Signal from Ac sample while combinatorial bkg from DIS Sample

Corrections on signal:

1. Weight factor of 3 for signal for Q2 <5 GeV?
2. Branching Ratio Scaling

3. Scaling to target luminosity 2.5 fb

Bkg:
1. Scaling of cross section in each Q2 bin
2. Scaling to targeted luminosity

preselection_cuts='(mass_Lcp > 1.8 && mass_Lcp < 2.8) && dOxy_p<10. && dOxy_pi<10. && dOxy_k<10. && chi2 <10.’
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Applying weight factor on Signal (Checks)

Weight factor of 3 on signal for Q% < 5 GeV?

Mid rapidity
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bin 47 x=2.265 low=20+/-4.47214 high=8+/-2.82843
weighted=68+/-8.24621

bin 48 x=2.275 low=72+/-8.48528 high=76+/-8.7178
weighted=292+/-17.088
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Forward rapidity
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bin 47 x=2.265 low=683+/-26.1343 high=574+/-23.9583
weighted=2623+/-51.2152

bin 48 x=2.275 low=1261+/-35.5106 high=1006+/-31.7175
weighted=4789+/-69.2026
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Sampling Signal (-1 <y < 1)
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Entries (a.u.)

Entries (a.u.)

(y_Lcp>1.0 && y_Lcp<3.0) && (pt_Lcp>0.0 && pt Lcp<0.5)

Sampling Signal (1 <y < 3)

B.R. Scaling = 0.0635/0.0075 ~8.47

(y_Lcp>1.0 && y_Lcp<3.0) && (pt_Lcp

L. =54.2fb~'(Q2 Weighted)

int

0.5 && pt_Lcp<1.0)

L.=25fb"
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Applying scaling factor on Bkg (Checks)

Weight factor according to cross section

Mid rapidity

Forward rapidity
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Oms = 655.6 nb

Sampling Background (-1 <y < 1)
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Entries (a.u.)

Entries (a.u.)

Oms = 655.6 nb
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Sampling Background (1 <y < 3)
L, .=0.023412178fb "

L. =25fb"
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After PID+ Preselection on slide 9
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-1.0< y <1.0&&0.00 < P (GeV/ce) < 0.50

—e— A; Candidates

Entries = 212931.0
—— Total Fit
e Student-t Signal
Poly2 Background
S (20) =619.45 +82.82
B (20) = 6553.52 +21.00
S/B (206) = 0.09 +0.01
Significance = 7.31
¥?/NDF = 2.71
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mass (A}) (GeV/c?)

-1.0< y<1.0&&1.25¢ P, (GeV/c) < 1.50

—e— A; Candidates

Entries = 207653.0
—— Total Fit
e Student-t Signal
Poly2 Background
S (20) = 1559.53 +92.90
B (20) = 5575.03 +20.48
S/B (20) = 0.28 +0.02
Significance = 18.46
%%/NDF = 0.94
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Invariant Mass (/\.)

-1.0< y <1.0&&0.50 < P (GeV/e) < 1.00

—e— A; Candidates

Entries = 469669.0
—— Total Fit
e Student-t Signal
Poly2 Background
S (20) = 2254.09 +167.31
B (20) = 18255.24 +38.43
S/B (20) = 0.12 +0.01
Significance = 15.74
¥%/NDF = 3.27

T ) O e T AT T

1.9 2 21 22 23 24 25 26 27 28
mass (A}) (GeV/c?)

-1.0< y<1.0&&1.50«< P, (GeV/c) < 2.00

—e— A¢ Candidates

Entries = 283982.0
—— Total Fit
e Student-t Signal
Poly2 Background
S (20) =3173.81 +102.32
B (20) = 8204.71 +22.73
S/B (20) = 0.39 +0.01
Significance = 29.75
¥%/NDF = 1.07
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-1.0< y<1.0&&1.00< P, (GeVic) < 1.25

—e— A¢ Candidates

Entries = 248079.0
—— Total Fit
e Student-t Signal
Poly2 Background
S (20) = 1562.75 +100.61
B (20) = 9255.06 +28.16
S/B (20) = 0.17 +0.01
Significance = 15.03
%%/NDF = 0.82
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-1.0< y <1.0&&3.00 < P, (GeV/c) < 5.00

—e— A; Candidates
Entries = 73780.0

—— Total Fit

e Student-t Signal

Poly2 Background

S (20) = 3383.42 +87.13
B (20) = 1473.40 *8.97
S/B (20) =2.30 +0.06

:_ Significance = 48.55

B %2/NDF = 0.78
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1.0< ¥y <3.08&&0.00< P, (GeV/c) < 0.50

—e— A¢ Candidates
Entries = 2574738.0
—— Total Fit
e Student-t Signal
Poly2 Background
S (20) = 10143.43 +500.93
B (20) = 198030.04 + 203,19
S/B (20) = 0.05 +0.00
Significance = 22.23
%%/NDF = 0.99
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1.0< y<3.0&&1.25¢ P, (GeV/c) < 1.50

—e— A¢ Candidates
Entries = 1397279.0
—— Total Fit
e Student-t Signal
Poly2 Background
S (20) = 11871.25 +375.62
B (20) = 100212.18 +213.58
S/B (26) =0.12 +0.00
Significance = 35.46
%%/NDF = 0.91
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Invariant Mass (/\.)

><101'0 < y<3.0&&0.50< P, (GeV/c) < 1.00

—e— A¢ Candidates
Entries = 4804223.0
—— Total Fit

e Student-t Signal
Poly2 Background
S (20) = 23946.66 +698.57
B (20) = 399568.54 + 311,07

S/B (20) = 0.06 +0.00
Significance = 36.80
%%/NDF = 0.98
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1.0< y <3.0&&1.50«< P, (GeV/c) < 2.00

—e— A¢ Candidates
Entries = 1446839.0
—— Total Fit
e Student-t Signal
Poly2 Background
S (20) = 19329.32 +388.24
B (20) = 110296.82 + 190,29
S/B (20) =0.18 +0.00
Significance = 53.69
%%/NDF = 1.04

|\!]\|\\I\|\\I\[\\I\‘l\l\‘

T

8 1.9 2 21 22 23 24 25 26 27 28
mass (A}) (GeV/c?)

Analysis Update: Shyam Kumar

1.0< ¥y <3.0&&1.00< P, (GeV/c) < 1.25

C —e— A¢ Candidates
C Entries = 1957367.0
700001 —— Total Fit
C s Student-t Signal
B Poly2 Background
60000— S (20) = 12649.84 +436.97
C B (20) = 147469.75 +231.65
C S/B (20) = 0.09 +0.00
r Significance = 31.61
500001 2INDF = 1.00
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1.0< y<3.0&&3.00< P, (GeV/c) < 5.00

—e— A¢ Candidates

Entries = 157806.0
—— Total Fit
e Student-t Signal
Poly2 Background
S (20) = 7489.30 =+ 127.67
B (20) = 8293.22 +45.59
S/B (20) = 0.90 +0.02
Significance = 59.61
¥?/NDF = 1.11

\‘\\\‘\![IIII‘\\\‘\\\[

s L 3
i o K o o o i o 0 8 TSP 0 o 5 O

8 19 2 21 22 23 24 25 26 27 28

mass (A}) (GeV/c?)

11



D° Reconstruction

Signal from D° sample while combinatorial bkg from DIS Sample

Corrections on signal:
1. Weight factor of 3 on signal (Pythia8) for Q% < 5 GeV?
2. Scaling to target luminosity 2.5 fb

Bkg:
1. Scaling of cross section in each Q2 bin
2. Scaling to targeted luminosity

preselection_cuts='(mass_DO0 > 1.6 && mass_DO < 2.5) && dOxy_pi<100. && dOxy_k<100. && decay_length <100.'

02/06/26 Analysis Update: Shyam Kumar 12



Applying weight factor on Signal (Checks)

Weight factor of 3 on signal for Q% < 5 GeV?

Mid rapidity
0000 = h_DO0Sample_highQ2
—10<y<1.08&00<p_<05 :
\JSOOO I L Q2 s 5 GeV2 Entries 13280
2 - e Q% ¢5GeV? Mean 1.866
56000~  ——Weighted StdDev  0.01605
- 3*lowQ“+highQ“ = 52004 h_DoSample_lowQ2
14000 — Entries 12908
- M 1.866
12000 . °n
- . StdDev  0.01521
10000 — ho_D0Sample
E Entries 52004
8000— Mean 1.866
- StdDev  0.01543
6000|—
4000|—
[ 4*.
2000— -,
:\ L1 | | s dasad \ ‘A‘é‘\*“‘” dosssd .LL | ‘ L1 1 1 ‘ I | ‘ I | ‘ L1 1 1
9.6 1.7 1.8 1.9 2 2.1 2.2 2.3 2.4 2.5

my, GeV/c?

bin 48 x=1.81375 low=15+/-3.87298 high=11+/-3.31662
weighted=56+/-7.48331

bin 49 x=1.81825 low=8+/-2.82843 high=8+/-2.82843
weighted=32+/-5.65685

02/06/26

Forward rapidity

~-®0000 — h_DoSample_highQ2
F10<y<308800<p_<05
\(;)1'8000 [ L Q2 5 5 GeV2 Entries 24208
2 - e Q%< 5GeV? Mean 1.865
516000 —  ——Weighted StdDev  0.04379
- 3*lowQ“+highQ” = 103492 h_DoSample_lowQ2
14000 - Entries 26428
C M 1.865
12000 — -
C StdDev  0.04432
10000— ho_D0Sample
E Entries 103492
8000— Mean 1.865
- StdDev  0.04419
6000 —
4000 — Do
2000— s
— Y
C ,
C ﬂ‘i‘i h;&..lJ\‘\\\HlJ;..x.Ll\\,A.\J\\,J\
9.6 1.7 1.8 1.9 2 2.1 2.2 2.3 24 25
My GeV/c?

bin 48 x=1.81375 low=266+/-16.3095 high=246+/-15.6844
weighted=1044+/-32.311

bin 49 x=1.81825 low=281+/-16.7631 high=261+/-16.1555
weighted=1104+/-33.2265

Analysis Update: Shyam Kumar 13



Entries (a.u.)

Entries (a.u.)
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(y_D0>-1.0 && y_D0<1.0) && (pt_DO

0.0 && pt_D0<0.5)

Sampling Signal (-1 <y < 1)

(y_D0>-1.0 && y_D0<1.0) && (pt_DO

L

int

0.5 && pt D0<1.0)

=1.4fb™"(Q2 Weighted )

L.=25fb"

02/06/26

Invmass m, (GeV/c?)

Invmass m_, (GeV/c?)

Analysis Update: Shyam Kumar

"Data DOLL_ ho.Dosampe |-  — hData DOF] _ ho_D0Sample | (v_D0>-1.0 &&y D0<1.0) 8& (pt D0>1.0 8&pt DO<12)
: = —— 5 06 . } = e s hData_DOH _D0Sample |
£~ —e~ Signal_Do_Sample Pa— - o ;; 10 —e— Signal_DO_Sample twes s || o o 31 08 - signal_Do_sample Emsa a—!w = —
= Hean 1665 | | suaoev oors E: DO_DI ean 198 Doy 001 g E e e
[~ —e— Expected_D0_DIS - e s 8 —e— Expected_DO_DIS I b el - = e Expected_D0_DIS 1965 | | st aotsés
i sooer_oman |7 W £ 10° - o 2 ok save oonae| | It w0867
E Mean 1885 +0.000 w o Mean 1865 0,000 E E Zm ;;.s o: ;ﬂz
C o Width 0006397 +0.000038 Width 0.006381 £0.000027 C ﬁ: o
L DOF 2510 50088 104 fx nDOF 2222 20021 104 L a "W[;‘ZF °‘°°s:fe:i"o°z:
= 10° 10° = i; E
L 102 10°
E \J =
E % C %
? 10 10 F
1 1 dthas ti | T
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Invmass m, (GeV/c?) Invmass m, (GeV/c?) Invmass my, (GeV/c?)
D0>-1.0 && y_D0<1.0) && (pt_D0>1.2 && pt_D0<1.5 _D0>-1.0 && y_D0<1.0) && (pt_D0>1.5 && pt_D0<2.0)
(y_| y_| ) && (pt_| 1,28 [?0; ho_Eosample T [ Y Rl hData DOT] _ ho_DoSample |- (y_D0>-1.0 && y_D0<1.0) && (pt_D0>3.0 && pt D0<?].00)D -
L : . = s S5 6L " Sampl = Entres 418 —_ hData_DO0 H _D0Sample M
E —e— Signal_D0_Sample — — ;m :“Z: L“; 10 E —e— Signal_D0_Sample Enires o | i z 108 = —e- Signal_Do_Sample - | e Freers
= Expected DO DIS Mean 1865 | | spev 001561 F  —e— Expected_DO_DIS Mean 1865 | | sid Dev 001416 =L = Mean 1068
E Norm 1767 209 £ 10° Norm 229 211 £ 105k sovov  oonnos | | 2/l 2266/60
E Mean 1865 0000 w E Mean 1865 £0000 c E tom 762 L0580
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Entries (a.u.)

Entries (a.u.)

(y_D0>1.0 && y_D0<3.0) && (pt_D050.0 && pt_D0<0.5)

Sampling Signal (1 <y < 3)
L. =1.4fb '(Q2 Weighted)

(y_D0>1.0 && y_D0<3.0) && (pt_D0>0.5 && pt_D0<1.0)

L.=25fb"

hData DO|| 0 DOSampe |- = hData_DO___ho_DoSample | (y_D0>1.0 && y_D0<3.0) && (pt_D0>1r.]% 8;& thO Do<1 .hZO) —
y = oy 3 - - | Entries 180124 — ata_DOH )_| —
108 = —e— Signal_D0_Sample Evies 104807 ;e‘“ m‘a::: s 10° = —&— Signal_D0_Sample ees zzeso |7 e g 108 = —e— Signal_Do_Sample - :\uiex s:;
= Mean 1868 it i [ E; DO_DI Mean 1868 ev 44 S = fean :
—e— Expected_DO_DIS ol fjnm H::H; ‘g . —@— Expected_DO_DIS T :"’/"m 'GZ:H: 2 © o Expected_D0_DIS s | | swom oous07
10°E E10° B
E Mean 1.864 +0.000 w E Mean 1865 +0.000 Lﬁ E zurm ‘a;z‘ : 01;
C Width 001868 +0.00009 — widtn 001858 000007 F w:: 001815 1;000\1
1 04 g nDOF 1774 £0.014 104 nDOF 1744 £0.010 104 ; . sy e s
3l 3 -
10 - 10 10°
2 L 5 F
10 g 10 102 -
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* % (3 B
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10 10 d / "
= u ®
1E I b 1 ' 1 i
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1.6 1.7 1.8 1.9 2.1 22 23 24 25 1.6 1.7 1.8 1.9 2.1 22 23 24 25 1.6 1.7 1.9 21 22 23 24 2.5
Invmass my, (GeV/c?) Invmass m_, (GeV/c?) Invmass m, (GeV/c?)
D0>1.0 && y_D0<3.0) && (pt_D0>1.2 && pt_D0<1.5) (y_D0>1.0 && y_D0<3.0) && (pt_D0>1.5 && pt_D0<2.0)
L - Loln hData DO o DoSample |- — e DO ) — (pt_DO”H%s(tg FSODD(&*%) DoSample
6 . == Entries. 2 - o Sample - Entries 66737 — | H )_| -
10 £ —e— Signal_D0_Sample -~ o[ e‘a" Sf:j g 10 % —e— Signal_D0_Sampl Enties nors [ i S q 06 = —e- Signal_DO_Sample i || Enes 19121
F —e— Expected_DO0_DIS Mean 1856 | | std Dev 0.0449 8 [~ —®— Expected_DO_DIS Mean te6e | | stdDev 004484 % E e Expected_D0_DIS . e ::; W'zzg
[ 004509 2/ ndt UL = sapev  oougr | | X0l LEL T = == " e
10° E e :uvm z::.:ﬂsi £ 10° 5 Norm 2087 12 2 5| suvev oo [ | 2%/ndt 25601135
E c E s 100 Norm 8524 062
= Mean 1.865 +0.000 w = Mean 1.865 £0.000 = B
E — o = wian oorzr zosart w E e o
104 = nDOF 1.757 10.021 1 04 ; M nDOF 1701 £0.017 104 = BB e
10° 10% = 10°
10° £ 10% = 10% =
E - C *
10 4% ( ¢ ¢ 108 10="¢
= b T
L 1
1E 1
:HHI\.HI\.H\H..H\.][.\JH NI R il | i v e s | oo g L alliell e NN imiawis
1.6 2.2 23 24 25 1.6 1.7 1 1.9 21 22 23 24 25 1.6 1.7 1.9 2 21 22 23 2.4 25

Invmass m, (GeV/c?)
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Applying scaling factor on Bkg (Checks)

Weight factor according to cross section

Mid rapidity Forward rapidity

02/06/26

Analysis Update: Shyam Kumar

’;;2200 - h_Bkg_DISSample h_Bkg_DIS_0 ;4000 - h_Bkg_DISSample h_Bkg_DIS_0
“S [-1.0 < y < 1.0185& ()Og <1%T[§ 0.5 GeV/e - p— Entries 53309 (“ [1.0< y < 3.01&31 0002 <1p 8 0.5 GeV/c - P Entries 77399
— - —— 1.0< Q" <10. niries Mean 1.987 — — —— 1.0< Q° <10. ntries Mean 1.933
8 2000 e 10.0< 02;100_0 Vean 1986 | Std Dev 08575 8 3500 . —e—10.0< 022<100.0 Mean 1.933 | Std Dev 0.2455
= - ——100.0< Q 2<1000.0 h Bk DIS 1 = - —+—100.0< O 2<1000.0 h Bkg DIS_1
T 1800f~ = 1000.0< Q% <10000.0 Sbev 0 s P £ - —+—1000.0¢< Q” <10000.0 Sabev 0T Py
EON TR AT EO A
1600/ — ——1.0"Q; + 0.0 ; +0.0038*Q, + 0.0001*Q; Std Dev 0.2554 C ——1.0"Q; + 0.0 1 +0.0038*Q, + 0.0001*Q, Std Dev 0.2483
= Entries (weighted) = 57975.6 h_Bkg_DI5.2 L Entries (weighted) = 83694.5 h Bkg DIS_2
— Entries 40991 : Entries 72114
1 400 j Mean 1.976 2500 7 Mean 1.943
- Std Dev 0.2531 L Std Dev 0.2471
1200— h_Bkg_DIS_3 - h_Bkg DIS_3
E ;ntries 13:2‘: 2000 — '\Enntries 15;2:
1000 - Std Dev 0.2:537 C Std Dev 0.2:486
800(— 1500 —
600[ 1000
400 jgHS Pt
- 500 —
200 - Sabmag
clee s b b by b A e e e e e e R SO IS——
1.6 1.7 1.8 1.9 2 2.1 2.2 2.3 2.4 2.5 9.6 1.7 1.8 1.9 2 2.1 2.2 2.3 24 2.5
m,_ GeV/c® m,, GeV/c®
Event generatorand | Q?>1 1< Q%<10 10 < Q< 100 le2<Q*<1e3 le3 < Q*<1led
energy
PYTHIA 8.316, 10x130 | 5.847e5 pb 5.391e5 pb 4.223e4 pb 1.590e3 pb 1.260el pb
[ PYTHIA 8.316, 10x250 | 6.556e5 pb 6.054e5 pb 5.291e4 pb 2.322e3 pb 3.686el pb
PYTHIA 8.316, 9x130 5.719e5 pb 5.307e5 pb 4.048e4 pb 1.475e3 pb 1.001el pb
PYTHIA 8.316, 9x275 6.546e5 pb 6.025e5 pb 5.178e4 pb 2.292e3 pb 3.697el pb
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Oms = 655.6 nb

(y_DO0>-1.0 && y_D0<1.0) && (pt_DO

0.0 && p

Sampling Background (-1 <y < 1)
L, .=0.023412178fb "

D

(y_D0>-1.0 && y_D0<1.0) && (pt_DO

0.5 && pt D0<1.0

Lint:2'

5fb!

0¢ _)—
—~ 108 = s e od [ _Bkg_DISSample — | — 108 = g oissanpe 100 || _D_Bkg_DISSample | P (y_D0>-1.0 && y_D0<1.0) && (pt_D0>1.0 && pt D0h< ‘IBKZ) S
E] E Eni 57976 3 F —e— Bkg_DIS_Sample e e | | e 108298 = 10°g o pissampe o0 [ 1_SKG_LPSSAMPS 1
2 £ e Bkg_DIS_Sample e oo | | e 70 s F f20Leatp “'|'| ean 101 3 E -e-BigDIs_sample e e | EMes sae
~ - T r Mean 1902 S E M 1.994
g [ —s— Bkg_DIS_Sample Resampled Mean 989 | std Dev 02574 8 | —»— Bkg_DIS_Sample Resampled ' S:dDev 02562 - e Bkg_DIS_Sample Resampled . - S:“;ev P
= = St Dev 02526 | | x?/ndf 318.1/198 = L Sev ozsss | | %2/ ndf 255.9/198 3
‘E PO 8234 +9.8 < po 1488 +13.3 = [ Std Dev ozsat| | 2/ ndf 171.7/198
. i ) s PO 467.8 +7.6
w 10 - pt 261 £46 w 10° == L dei s |_|CJ 10° E pl -142.1 +36
I v
10* = 10°E
E 10* = F
3
10° = i 10°
E 10° F
o e SN e
2 B 102 = W M‘T
o T O Covvn v bv v v b bvven Lo Lo L Eovon v b b b v b n b v i
1.6 1.7 1.8 1.9 2.4 2.5 1 1.7 1.8 1.9 2.1 2.4 2.5 1.6 1.7 8 1.9 2 241 2.2 2.3 24 25
Invmass m, (GeV/c?) Invmass m, (GeV/c?) Invmass my, (GeV/c?)
DO0>-1.0 && y_D0<1.0) && (pt_D0>1.2 && pt_D0<1.5) (y_D0>-1.0 && y_D0<1.0) && (pt_D0>1.5 && pt_D0<2.0)
—~ 108 = | y- ) et o oissanpe 100 || _Bkg_DISSample | —~10°& o oissampe 10 || _N_BKg_DISSample | 5 (y_D0>-1.0 && y_D0<1.0) && (pt_D0>3.0 && pt D0h<55.k0) A
S = Bkg DIS Sampl ; - Entries 21238 =1 E  —e— Bkg_DIS_Sample - Entries 18870 -~ 10°g aig_oissampe 100 [ N_BKg_| ample |
8 g Thathoame I 1995 s E ¢ P B Y 2002 2 E - Bkg_DIS_Sample pE— T 03
» I~  —s— Bkg_DIS_Sample Resampled Vot 1997 | | std Dev 0.258 0 [[ -~ Bkg_DIS_Sample Resampled oy 2093 || st Dev 026 & F . | | coe
% [ supev  oz2s43| | x2/ndt 192.8/198 -q:’ 7 suDev 02555 | | x2/ndf 192.2/198 g . — —%— Bkg_DIS_Sample Resampled M 208 S:dnev 0.2679
£ 408 P 2755 59 2 05k p0 2067 56 £ 10°E e e 1003/ 188
w E pt -83.05 +278 L E pt 65.02 +2.64 I.IC.I E » 4% $125
E = - pt 2589 +0.841
C . 10° =
100 E R 10*E — E
E E R E
c F 10° &
10° 10° i
E E 10° =
102MMW 102 10%¥
= . . E
Bl b bl by b b i laa s o v e P v P Lo e B vl b b b b b T b i
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Entries (a.u.)

Entries (a.u.)

Oms = 655.6 nb
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After PID+ Preselection on slide 9

1.0< ¥y <1.0&&0.0< P, (GeV/ic) < 0.5
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After PID+ Preselection on slide 9

103.0 < ¥y<3.0&8%0.0¢ p, (GeV/c) < 0.5
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Machine Learning

Train the model in two bins (pr < 1 and pr > 1 GeV/c) at mid and forward rapidities
Maximization of Significance
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Phase Space (PYTHIA8307 Simulation)

main4l DO from_piK_NoEtaCut.cc

main4l LcToPiKp.cc

=10° =10°

Generated A; (Events = 1.0x10°) = Generated D° (Events = 1.0x10°) ]
p— 250x10 GeV “e | g p— 250x10 GeV e | g
¢ ¢ 10° 10°
>} - 10° 10°?

s
o e 10 \\\\\\\\\|||||"III/I///////////// 10
N\ %
10\ [ \5 O 5 10 1:\5\ L \2\0\ L1 5 1 1
p. (XH(GeV/
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Statistical Projection for A./D° ratio

Simu campaign: 04/2026

— 1.2r¢ B
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Statistical Projection for A./D° ratio

Simu campaign: 04/2026

o 0_2_I T | 1T T 1 | T T ‘ | | 1T T 1 | T T | T T | 1T T1 | 1T T 1 ‘ T 1 I_
2 -~ ePIC Work in Progress PYTHIA 8.307 ]
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- —4— ePIC:-1 <y <1 .
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0.12— ) =
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0-044&202207/ {

1L 111 | | | | ‘ 1L 11 1 | | | | | I | L1 11 | | ‘ [ Ii

O

05 1 15 2 25 3 35 4 45 5
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Further to superimpose the data points from ALICE and HERA
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Reau VS fragmentation (zp) for D°-tagged jets

Signal for D° sample while combinatorial bkg from DIS Sample

Corrections on signal:

1. Weight factor of 3 on signal (Pythia8) for Q% <5 GeV?
2. Projection in different rapidity bins

3. Scaling to target luminosity 1.0 fb*

Bkg:

1. Scaling to targeted luminosity (1.0 fb?)

2. Cross section scaling for biased DIS sample
3. Projection in different eta and z bins

4. TraininginML:0<z<06and0.6<z<1

preselection_cuts='(mass_DO0 > 1.6 && mass_DO0 < 2.5) && dOxy pi<100. && dOxy_ k<100. && decay_length <100.’
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Data Sample

> D° Sample, e+p, 10x130, Q% > 1 GeV?

- epic:/RECO/26.04.1/epic_craterlake/SIDIS/DO_ABCONV/HFsim-PYTHIA/pythia8.312-2.0/ep/10x130/g2_1

> D° Sample, e+Au, 10x100, Q% > 1 GeV? (Pythia6)

- epic:/RECO/26.04.1/epic_craterlake_without_zdc/SIDIS/DO_ABCONV/HFsim-BeAGLE/BeAGLE1.03.01-2.0/eAu/10x100/
g2_1to10000

. : L _ Current scaling factor
> Biased NC, DIS Sample e+p, 10x130, Q? > 1 GeV?(Biased in different Q? bins) . ng

o.

fi= :

> NC, DIS Sample e+Au, 10x100, Q?: 1-100 GeV? —
o(1<Q’<10)

Cross section in different Q2 bins: Slides

Event generatorand @ Q?>1 1< Q<10 10 < Q?< 100 le2 < Q%< 1e3 le3<Q?<le4d
energy

[ PYTHIA 8.316, lelBO@ 5.391e5 pb 4.223e4 pb 1.590e3 pb 1.260e1l pb ]
PYTHIA 8.316, 10x250 | 6.556e5 pb 6.054e5 pb 5.291e4 pb 2.322e3 pb 3.686el pb
PYTHIA 8.316, 9x130 5.719e5 pb 5.307e5 pb 4.048e4 pb 1.475e3 pb 1.001el pb
PYTHIA 8.316, 9x275 6.546e5 pb 6.025e5 pb 5.178e4 pb 2.292e3 pb 3.697el pb

02/06/26
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Signal pairs from D° Sample

Fragmentation Variable (z)
e+p, 10x130, D° sample, Biased DIS sample

htemp
Entries 571112
Mean 0.7994
Std Dev 0.2067

o
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08

Zproj
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Std Dev
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- -
_Ppo.Pje

proj

Anti-kr, R =1

2
p jet
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htemp

Bkg pairs from DIS

Entries
Mean
Std Dev
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Fragmentation Variable (z)
e+p, 10x130, D° sample, Biased DIS sample

Signal pairs from D° Sample Anti-kr, Rie =1 Bkg pairs from DIS

jet

108

2.5

10°

10?

15
103

10?

0.5 10

0 0.2 0.4 0.6 0.8 1 ’ ’ z

proj
Zproj

Riet > 1, while doing clustering R is defined using (n, @), while anti-kr calculates using (y, @)

Rjet:\/(npo_njet)z"'(d’po_¢jet>2
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Applying scaling factor on Bkg pairs (e+p, 10x130)

Weight factor according to cross section

Mid rapidity Forward rapidity

)
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Event generatorand | Q?>1 1< Q%<10 10 < Q< 100 le2<Q*<1e3 le3 < Q*<1led
energy
[ PYTHIA 8.316, 10x130 | 5.847e5 pb 5.391e5 pb 4.223e4 pb 1.590e3 pb 1.260el pb
PYTHIA 8.316, 10x250 | 6.556e5 pb 6.054e5 pb 5.291e4 pb 2.322e3 pb 3.686el pb
PYTHIA 8.316, 9x130 5.719e5 pb 5.307e5 pb 4.048e4 pb 1.475e3 pb 1.001el pb
PYTHIA 8.316, 9x275 6.546e5 pb 6.025e5 pb 5.178e4 pb 2.292e3 pb 3.697el pb
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Invariant Mass Spectra (e+p)

20< n <3.0&%0.2<¢ z<04 20< n <3.0&&04< z<0.6
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Invariant Mass Spectra (e+Au)

20< n <3.0&%0.2<¢ z<04
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Nuclear Modification Factor (Reau)
Simu campaign: 04/2026
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Summary and Future Plan

First result of A/D° ratio is included in ES report
First result of Reau VS Zpro; IS also included on ES report

Analysis cross-checks in progress

vV ¥V VY V

Optimization of selection is ongoing

Thank you for your attention!
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Results (w PID+ Preselection)

-->(ymin, ymax) = (1,3)-->(ptmin, ptmax) = (0,0.5)-------

Lc_ep: S/sqrt(S+B) =20.9105 Inverse Significance = 0.0478 rel sqrt(S+B)/S =0.0478
DO_ep: S/sqrt(S+B) =133.1308 Inverse Significance = 0.0075 rel sqrt(S+B)/S=0.0075
(relative uncertainty after adding in quadrature = 0.0484 = 4.8409%)

-->(ymin, ymax) = (1,3)-->(ptmin, ptmax) = (0.5,1)-------

Lc_ep: S/sqrt(S+B) =34.2538 Inverse Significance = 0.0292 rel sqrt(S+B)/S =0.0292
DO_ep: S/sqrt(S+B) =176.6132 Inverse Significance = 0.0057 rel sqrt(S+B)/S=0.0057
(relative uncertainty after adding in quadrature = 0.0297 = 2.9738%)

-->(ymin, ymax) = (1,3)-->(ptmin, ptmax) = (1,1.25)-------

Lc_ep: S/sqrt(S+B) =30.4505 Inverse Significance = 0.0328 rel sqrt(S+B)/S =0.0328
DO_ep: S/sqrt(S+B) =116.5132 Inverse Significance = 0.0086 rel sqrt(S+B)/S=0.0086
(relative uncertainty after adding in quadrature = 0.0339 = 3.3943%)

-->(ymin, ymax) = (1,3)-->(ptmin, ptmax) = (1.25,1.5)-------

Lc_ep: S/sqrt(S+B) =33.9772 Inverse Significance = 0.0294 rel sqrt(S+B)/S =0.0294
DO_ep: S/sqrt(S+B) =110.7324 Inverse Significance = 0.0090 rel sqrt(S+B)/S=0.0090
(relative uncertainty after adding in quadrature = 0.0308 = 3.0786%)

-->(ymin, ymax) = (1,3)-->(ptmin, ptmax) = (1.5,2)-------

Lc_ep: S/sqrt(S+B) =51.4688 Inverse Significance = 0.0194 rel sqrt(S+B)/S =0.0194
DO_ep: S/sqrt(S+B) =145.7956 Inverse Significance = 0.0069 rel sqrt(S+B)/S=0.0069
(relative uncertainty after adding in quadrature = 0.0206 = 2.0604%)

-->(ymin, ymax) = (1,3)-->(ptmin, ptmax) = (2,3)-------

Lc_ep: S/sqrt(S+B) =70.4593 Inverse Significance = 0.0142 rel sqrt(S+B)/S =0.0142
DO_ep: S/sqrt(S+B) =162.7058 Inverse Significance = 0.0061 rel sqrt(S+B)/S=0.0061
(relative uncertainty after adding in quadrature = 0.0155 = 1.5466%)

-->(ymin, ymax) = (1,3)-->(ptmin, ptmax) = (3,5)-------

Lc_ep: S/sqrt(S+B) =57.6186 Inverse Significance = 0.0174 rel sqrt(S+B)/S =0.0174
DO_ep: S/sqrt(S+B) =111.5921 Inverse Significance = 0.0090 rel sqrt(S+B)/S=0.0090
(relative uncertainty after adding in quadrature = 0.0195 = 1.9532%)
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-->(ymin, ymax) = (-1,1)-->(ptmin, ptmax) = (0,0.5)-------

Lc_ep: S/sqrt(S+B) =6.5956 Inverse Significance = 0.1516 rel sqrt(S+B)/S =0.1516
DO_ep: S/sqrt(S+B) =139.7050 Inverse Significance = 0.0072 rel sqrt(S+B)/S=0.0072
(relative uncertainty after adding in quadrature = 0.1518 = 15.1785%)

-->(ymin, ymax) = (-1,1)-->(ptmin, ptmax) = (0.5,1)-------

Lc_ep: S/sqgrt(S+B) =15.7793 Inverse Significance = 0.0634 rel sqrt(S+B)/S =0.0634
DO_ep: S/sqrt(S+B) =201.8392 Inverse Significance = 0.0050 rel sqrt(S+B)/S=0.0050
(relative uncertainty after adding in quadrature = 0.0636 = 6.3568%)

-->(ymin, ymax) = (-1,1)-->(ptmin, ptmax) = (1,1.25)-------

Lc_ep: S/sqgrt(S+B) =14.0111 Inverse Significance = 0.0714 rel sqrt(S+B)/S =0.0714
DO_ep: S/sqrt(S+B) =154.1781 Inverse Significance = 0.0065 rel sqrt(S+B)/S=0.0065
(relative uncertainty after adding in quadrature = 0.0717 = 7.1666%)

-->(ymin, ymax) = (-1,1)-->(ptmin, ptmax) = (1.25,1.5)-------

Lc_ep: S/sqrt(S+B) =17.6088 Inverse Significance = 0.0568 rel sqrt(S+B)/S =0.0568
DO_ep: S/sqrt(S+B) =157.7569 Inverse Significance = 0.0063 rel sqrt(S+B)/S=0.0063
(relative uncertainty after adding in quadrature = 0.0571 = 5.7142%)

-->(ymin, ymax) = (-1,1)-->(ptmin, ptmax) = (1.5,2)-------

Lc_ep: S/sqrt(S+B) =28.2320 Inverse Significance = 0.0354 rel sqrt(S+B)/S =0.0354
DO_ep: S/sqrt(S+B) =210.3489 Inverse Significance = 0.0048 rel sqrt(S+B)/S=0.0048
(relative uncertainty after adding in quadrature = 0.0357 = 3.5738%)

-->(ymin, ymax) = (-1,1)-->(ptmin, ptmax) = (2,3)-------

Lc_ep: S/sqrt(S+B) =47.3236 Inverse Significance = 0.0211 rel sqrt(S+B)/S =0.0211
DO_ep: S/sqgrt(S+B) =220.9039 Inverse Significance = 0.0045 rel sqrt(S+B)/S=0.0045
(relative uncertainty after adding in quadrature = 0.0216 = 2.1611%)

-->(ymin, ymax) = (-1,1)-->(ptmin, ptmax) = (3,5)-------

Lc_ep: S/sqrt(S+B) =47.4838 Inverse Significance = 0.0211 rel sqrt(S+B)/S =0.0211
DO_ep: S/sqgrt(S+B) =143.5299 Inverse Significance = 0.0070 rel sqrt(S+B)/S=0.0070
(relative uncertainty after adding in quadrature = 0.0222 = 2.2182%)

34



Results (w PID+ Preselection+ML)

-->(ymin, ymax) = (1,3)-->(ptmin, ptmax) = (0,0.5)-------

Lc_ep (ML): S/sqrt(S+B) =22.1329 Inverse Significance = 0.0452 rel sqrt(S+B)/S =0.0452
DO_ep (ML): S/sqrt(S+B) =187.9427 Inverse Significance = 0.0053 rel sqrt(S+B)/S=0.0053
(relative uncertainty after adding in quadrature = 0.0455 = 4.5494%)

-->(ymin, ymax) = (1,3)-->(ptmin, ptmax) = (0.5,1)-------

Lc_ep (ML): S/sqrt(S+B) =36.2241 Inverse Significance = 0.0276 rel sqrt(S+B)/S =0.0276
DO_ep (ML): S/sqrt(S+B) =249.0819 Inverse Significance = 0.0040 rel sqrt(S+B)/S=0.0040
(relative uncertainty after adding in quadrature = 0.0279 = 2.7896%)

-->(ymin, ymax) = (1,3)-->(ptmin, ptmax) = (1,1.25)-------

Lc_ep (ML): S/sqrt(S+B) =31.3446 Inverse Significance = 0.0319 rel sqrt(S+B)/S =0.0319
DO_ep (ML): S/sqrt(S+B) =144.3395 Inverse Significance = 0.0069 rel sqrt(S+B)/S=0.0069
(relative uncertainty after adding in quadrature = 0.0326 = 3.2647%)

-->(ymin, ymax) = (1,3)-->(ptmin, ptmax) = (1.25,1.5)-------

Lc_ep (ML): S/sqrt(S+B) =34.9054 Inverse Significance = 0.0286 rel sqrt(S+B)/S =0.0286
DO_ep (ML): S/sqrt(S+B) =133.4553 Inverse Significance = 0.0075 rel sqrt(S+B)/S=0.0075
(relative uncertainty after adding in quadrature = 0.0296 = 2.9613%)

-->(ymin, ymax) = (1,3)-->(ptmin, ptmax) = (1.5,2)-------

Lc_ep (ML): S/sqrt(S+B) =52.7153 Inverse Significance = 0.0190 rel sqrt(S+B)/S =0.0190
DO_ep (ML): S/sqrt(S+B) =169.3684 Inverse Significance = 0.0059 rel sqrt(S+B)/S=0.0059
(relative uncertainty after adding in quadrature = 0.0199 = 1.9867%)

-->(ymin, ymax) = (1,3)-->(ptmin, ptmax) = (2,3)-------

Lc_ep (ML): S/sqrt(S+B) =71.6072 Inverse Significance = 0.0140 rel sqrt(S+B)/S =0.0140
DO_ep (ML): S/sqrt(S+B) =179.0965 Inverse Significance = 0.0056 rel sqrt(S+B)/S=0.0056
(relative uncertainty after adding in quadrature = 0.0150 = 1.5040%)

-->(ymin, ymax) = (1,3)-->(ptmin, ptmax) = (3,5)-------

Lc_ep (ML): S/sqrt(S+B) =58.1079 Inverse Significance = 0.0172 rel sqrt(S+B)/S =0.0172
DO_ep (ML): S/sqrt(S+B) =118.9311 Inverse Significance = 0.0084 rel sqrt(S+B)/S=0.0084
(relative uncertainty after adding in quadrature = 0.0192 = 1.9154%)
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-->(ymin, ymax) = (-1,1)-->(ptmin, ptmax) = (0,0.5)-------

Lc_ep (ML): S/sqrt(S+B) =6.7196 Inverse Significance = 0.1488 rel sqrt(S+B)/S =0.1488
DO_ep (ML): S/sqrt(S+B) =175.3675 Inverse Significance = 0.0057 rel sqrt(S+B)/S=0.0057
(relative uncertainty after adding in quadrature = 0.1489 = 14.8927%)

-->(ymin, ymax) = (-1,1)-->(ptmin, ptmax) = (0.5,1)-------

Lc_ep (ML): S/sqrt(S+B) =16.0601 Inverse Significance = 0.0623 rel sqrt(S+B)/S =0.0623
DO_ep (ML): S/sqgrt(S+B) =251.0902 Inverse Significance = 0.0040 rel sqrt(S+B)/S=0.0040
(relative uncertainty after adding in quadrature = 0.0624 = 6.2393%)

-->(ymin, ymax) = (-1,1)-->(ptmin, ptmax) = (1,1.25)-------

Lc_ep (ML): S/sqrt(S+B) =14.4969 Inverse Significance = 0.0690 rel sqrt(S+B)/S =0.0690
DO_ep (ML): S/sqrt(S+B) =178.3316 Inverse Significance = 0.0056 rel sqrt(S+B)/S=0.0056
(relative uncertainty after adding in quadrature = 0.0692 = 6.9208%)

-->(ymin, ymax) = (-1,1)-->(ptmin, ptmax) = (1.25,1.5)-------

Lc_ep (ML): S/sqrt(S+B) =18.0537 Inverse Significance = 0.0554 rel sqrt(S+B)/S =0.0554
DO_ep (ML): S/sqrt(S+B) =175.3351 Inverse Significance = 0.0057 rel sqrt(S+B)/S=0.0057
(relative uncertainty after adding in quadrature = 0.0557 = 5.5683%)

-->(ymin, ymax) = (-1,1)-->(ptmin, ptmax) = (1.5,2)-------

Lc_ep (ML): S/sqrt(S+B) =28.8112 Inverse Significance = 0.0347 rel sqrt(S+B)/S =0.0347
DO_ep (ML): S/sqrt(S+B) =224.0774 Inverse Significance = 0.0045 rel sqrt(S+B)/S=0.0045
(relative uncertainty after adding in quadrature = 0.0350 = 3.4994%)

-->(ymin, ymax) = (-1,1)-->(ptmin, ptmax) = (2,3)-------

Lc_ep (ML): S/sqrt(S+B) =47.7718 Inverse Significance = 0.0209 rel sqrt(S+B)/S =0.0209
DO_ep (ML): S/sqgrt(S+B) =226.5060 Inverse Significance = 0.0044 rel sqrt(S+B)/S=0.0044
(relative uncertainty after adding in quadrature = 0.0214 = 2.1393%)

-->(ymin, ymax) = (-1,1)-->(ptmin, ptmax) = (3,5)-------

Lc_ep (ML): S/sqrt(S+B) =47.6110 Inverse Significance = 0.0210 rel sqrt(S+B)/S =0.0210
DO_ep (ML): S/sqrt(S+B) =144.9118 Inverse Significance = 0.0069 rel sqrt(S+B)/S=0.0069
(relative uncertainty after adding in quadrature = 0.0221 = 2.2108%)
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