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Updates since SDIAT analysis meeting

1. 13.5 years, exclude photonpolarization trigger period

2. Efficiency:
A Bug fix for L1 pickup efficiency (no visible difference)
A Update tracker efficiency (P tracker charge efficiency for data improved)

AP Data/MC fit:
A L1 BZ directly from P fit
A Trigger and DAQ: from average of Si and S fits
A Others: from Si fit

3. Template fit:
AMC truth for P
A Refine fitting for Si, SAr, Ca

4. TOI: S and P add sulrons
5. Unfolding: constraint on spectral index at high Rigidity
6. Flux check and comparison with other groups



Sample

ASi. P. S, Ar, Ca
Altalian dataset
AData:

A13.5 years ( May 20 20110 Nov 16 2024)

A1SS.B1236

AMC:
AB1315:Si, P, S
AB1236: Cl, Ar, K, Ca, Sc, Ti, V, Fe

ALlInner Geometry

AEvent selection:
A Pass8 common selection

(https:/twiki.cern.ch/twiki/bin/view/AMS/Pass8 )
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Exposure Time, 13.5 years
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A excluding photon-polarization trigger period

ARigidity bin:

A high Z bins, same as Ne Mg and Si binning
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https://twiki.cern.ch/twiki/bin/view/AMS/Pass8

Selected Events (13.5 years )

A https://twiki.cern.ch/twiki/bin/view/AMS/Pass8

A excluding photon-polarization trigger period

Selected Events - L1lInner
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Si (2.90M events)
P (158.9K events)
S (529.1K events)
Ar (196.0K events)
Ca (286.8K events)


https://twiki.cern.ch/twiki/bin/view/AMS/Pass8
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L1Inner Effective Acceptance

MC Effective Acceptance - L1lnner
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Data/MC efficiency corrections

MC acceptance needs to be corrected by data/MC efficiency ratios:
A L1 largecharge hit efficiency

A L1 pick-up efficiency

A Inner tracker reconstruction efficiency

A Inner tracker Charge efficiency

A TOF Charge efficiency

A Trigger efficiency

ADue large contamination in P, some of the P data/MC
efficiency ratios are estimated from Si or Si and S.



L1 largecharge hit efficiency (BZ efficiency)

Denominator: Numerator:
ASAA cut, RTI cut, Remove bad runs A Denominator
APhysical trigger A L1XY (unbiased externaHitPos within L1)

Atracker track: itrtrack >= 0
Abeta cuts: beta > 0.4 tof btype ==
ATrTrackselection

A unbiased L1 Q status
A unbiased L1 Q lower charge cut

A nnerNHitY >= 58&&L2&(L3 | L4)&(L5 Si(z=14) | P(2=15) | S(2=16)
A ILG)&I(\IU | é? ve 10 Inner Q [13.5,145] [145, 155 [15.5, 16.5]
nneriNorm ISQ < 50] [14.24,16.50] [15.22,17.50
ALIXY (for FS analysis) P eAentosdtl]| [Fectnfiotl | [Betiet
AlnnerL9NormChisqY < 10 (for FS Unbiased L1 >12.43 >13.33 >14.23
analysis) 0
Alnner tra_ck In L1Inner fiducial volume A (Z-18) —
AQ selection:
A UTOF common O cuts Inner Q [17.5, 18.5] [19.5, 20.5]
UTOF Q [17.17, 19.50] [19.13, 21.50]
A Inner common Q cuts
Unbiased L1 >16.03 >17.82
Q




L1 largecharge hit efficiency (BZ efficiency)

L1 BZ Efficiency - LlInner L1 BZ Efficiency - Lllnner
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P Data/MC fit: directly from P.



L1 pickup efficiency

Denominator : Numerator:

AL1 BZ efficiency numerator ADenominator

+ Unbiased L1 Q in Ltommon Q ATrTrackselection
cut range AL1InnerNormChisqY <

NMCXX Nf U U IJlhnerGHhistYko oL
(for L1Inner analysis)

Unbiased  [12.433,  [13.333,  [14.231, AL1XY
== 1490] 1o 1704 AL1 Q > common lower Q range,
L1 Q >12.43 >13.33 >14.23
AL1 Q asymmetry
Q cuts Ar (Z=18) Ca (Z=20) A 1 tat
Unbiased  [16.026, [17.816, _1 Q status
H1Q 19.128]  21.247] AL1 Fiducial volume

L1 Q >16.03 >17.82




L1 pickup efficiency

Efficiency

L1 Pickup Efficiency - Lllnner
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P Data/MC fit: from Si.
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L1 Pickup Efficiency - L1lInner
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Inner tracker reconstruction efficiency

Denominator :

ASAA cut, RTI cut, Remove bad runs,
Physical trigger

Aunbiased beta cuts:betahs > 0.4, tof
chists < 20&é&of chiscs < 20

ATOF and TRD track extrapolation within
the tracker L1+Inner fiducial volume

AUnbiased L1XY (unbiased external
HitPos within L1)

AQ selection:
A Unbiased L1 Q [A.5, Z+0.5],
A Unbiased L1 Q status

A Unbiased UTOF, LTOF and total @ [Z-0.5,
Z+0.5]

A Unbiased TOF QiTOF Si1TOF S2|< 0.86,
ITOF_S3TOF S4|<0.86

Unbiase
dL1Q

Unbiase
d TOF Q

Inner Q ‘

Numerator:

ADenominator
Atracker track: itrtrack >= 0
ATrTrackselection

A InnerNHitY>= 5&&L2&(L3 |
L4)&(L5 | L6)&(L7 | L8)
A InnerNormChisqY< 10

Af OU1JI WA WX Wa We W=

Si (z=14) | P (z=15) | S (z=16) | Ar (z=18) | Ca (z=20)

[13.5, [14.5, [15.5, [17.5,18. [19.5,
14.5] 15.5] 16.5] 5] 20.5]
[13.5, [14.5, [15.5, [17.5, [19.5,
14.5] 15.5] 16.5] 18.5] 20.5]

>11.5 ‘>12.5 ‘>13.5 ‘>15.5 ‘>17.5
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Inner tracker reconstruction efficiency

TOF Beta estimator: R<6.60 GV, R_cutoff Mode estimator: R>6.6GV

InnerTracker reco Efficiency - L1Inner InnerTracker reco Efficiency - Lllnner
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P Data/MC fit: from Si.
A similar as previous result
A Large discrepancy between Data and MC 12



Discrepancy with the other groups

This result;

InnerTracker reco Efficiency - Lllnner
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Inner tracker reconstruction etficienggnominator

breakdown:

Original result:

Si - Original
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L1+Inner fiducial volume
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Inner tracker reconstruction efficiency: check FS

InnerTracker reco Efficiency - FS
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On-going: Further investigation .



Inner tracker charge efficiency

Denominator: Numerator:
ASAA cut, RTI cut, Remove bad runs, A Denominator
Physical trigger; A Inner Q in common Q range

Atracker track
Abeta cuts: beta > 0.4

ATrTrackselection L1Q  [13.5, [145, [155, [17.5,18 [19.5,
Afiducial volume cut i s s !
TOFQ [13.6, [l14.6, [156, [17.6, [19.6,
AQ selection: 14.4]  154]  16.4]  184]  20.4]
A L1 Q [Z0.5, Z+0.5] Q asymmetry, Unbias >135 >145 >155 >17.5 >195

A L1Q status ed L9
Al nner Q > Z 1 2.5, InnerQ [135,  [145  [155  [17.5, [19.5,
AUTOF, LTOF and total [Z-0.4, Z+0.4] 145] 155] 165 185  20.9]

A Unbiased TOF Q|TOF SiTOF S2| <
0.86, [TOF_S3IOF S4]<0.86

A Unbiased L9 charge > Z-0.5
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Inner tracker charge efficiency

Efficiency
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P Data/MC fit: from Si.
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TOF charge efficiency

Denominator: Numerator:

ASAA cut, RTI cut, Remove bad runs A Denominator
APhysical trigger Abeta > 0.4

Atracker track | AUTOF Q in common Q
ATrTrackselection range

Afiducial volume cut
AQ selection:

Common Q cuts | Si (Z=14) | P (z=15) | S (z=16)

) UTOF Q [13.26,  [14.24, [15.22,
Als‘tlat(as[z 0.5, 2+0.5] Q asymmetry, Q 1550]  16.50]  17.50]
’ ' L1l
ALTOF common Q range for L1Inner et
analysis Common Q cuts | Ar (Z=18) | Ca (Z=20)
AGood secondTrTrackin Inner UTOF Q (17.17,  [19.13,
A secondTrTrackA LW/} WUMIO= W] é WY | W6 R 19.50]  21.50]

LTOF (Yor >17.17 >19.13

L1lInner
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TOF charge efficiency

TOF Charge Efficiency - L1Inner TOF Charge Efficiency - L1linner
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P Data/MC fit: from Si.
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TOF charge efficiency

Efficiency
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With multiple MC nuclei sample used, the efficiency differences are within 1%.
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TOF charge efficiency

iency
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DAQ efficiency

Total DAQ efﬁmency 1JINJ time period estimated from >1JI
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Total Data/MC efficiency correction

Data/MC Correction - L1Inner
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i L1 BZ efficiency

1.051 1 —— L1 pickup efficiency

[ ] —— Inner Tracker reco efficiency
Inner Tracker charge efficiency

—— TOF charge efficiency

| —— Trigger efficiency
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