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To search for antideuterons in the AMS-02 data are needed:

TRD to identify particle produced in the interaction with
the detector

TOF for the beta and charge reconstruction reconstruction

Inner Tracker (IT) for the rigidity and charge reconstruction

RICH NaF & RICH aerogel for the beta reconstruction

A

These analysis range has not been considered yet
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MASS SAMPLE DEFINITION

12 samples in mass in the TOF analysis range have been
defined using:
= B ->betaH (TOF)

MASS SAMPLES have been used to discriminate between “bad
(too high or too low mass)” and “good (correct mass)” events:

\ 4

= Rigidity -> GBL (InnerTracker)
= Charge -> InnerTracker
= 0.3<B<0.8

POSITIVES

Low mass Z=+1: m < mp (1 —-50,,)
p+d: mp (1 -30,,) <m<md(1 + 30,,)
High mass Z=+1: m > md (1 + 50,,)

Low mass Z=+2: m < m3he (1 - 50,,)
He: m3he (1 - 30,,) < m <m4he (1 + 30,,)
High mass Z=+2: m > m4he (1 + 50,;,)

NEGATIVES

Low mass Z=-1: m < mp (1 - 50,,)
pbar+dbar: mp (1 -30,,) <m<md (1 +30,,)
High mass Z=-1: m > md (1 + 50,,)

Low mass Z=-2: m < m3he (1 -50,,)
Hebar: m3he (1 -30,,) < m <m4he (1 + 30,,)
High mass Z=-2: m > m4he (1 + 50,,)
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o;m AR 1 AS

m - R OT-pF

A?R = 0.1 for R< 100 GeV
Af =0.04atB=1andZ=1

Assuming:

low mass Z=-1 &8& low mass Z=+1

TOF SAMPLES, Z=1 pbar+dbar

high mass Z=-1
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STANDARD SELECTION DEFINITION
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STANDARD SELECTION DEFINITION

Z=A1 CHISQUARE COO -> TOF
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To define a standard selection:

2. Using the interested variable as a cut
variable, the efficiencies and the
rejections have been calculated as a
function of the cut value



efficience(good)*rejection(bad)

TOF SAMPLES

STANDARD SELECTION DEFINITION

CHISQUARE COO -> TOF

0.6 —
— good -> p+d
L bad -> high mass Z=-1
05—
B good -> He
B bad -> high mass Z=-2
0.4/ —
03 } ."f‘{
- | Standard selection cut:
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To define a standard selection:

3. The cut value has been chosen as the
value that maximize the rejection of
a bad sample (composed by high
mass negative events) times the
efficiency of a good sample (protons
for Z=1 and helium for Z=2)
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Repeating the procedure for many variables a standard selection has been defined:

TOF:

Inner Tracker (L2 to L8):
PATTERNY L2 & (L3 || L4) & (L5 || L6) & (L7 || L8) 1O

Nhits TOF = 4

2
XCoo <4
Z —Z
| utof ltof| <0.2
Zutof

X5 <10
7Z <01
Z

Physics trigger ON

STANDARD SELECTION DEFINITION

0.75<B<0.8
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BACKGROUNDS EVENTDISPLAY

Some background events have been identified using the Z2 mass distribution

overall mass distribution: these events pass the standard 2 100 = =

selection and additional variables need to be used to remove 8 1w

them. o

AMS Event Display = Run/Event 1306761978 / 523014 GMT Time 2011-150.13:34:10 = )
10° =~ & ",

= # H+++++++
= fy Fit
= s i * ﬁ[
= o, HH]\ Jf\t

4

S I

-8 -6 -4 -2 0 2 4 6 8 10
sign(Z)*mass

-10

EXAMPLE (After the standard selection):

Mass 1.62921
\ \\ Rigidity -0.722474
\ \ ITCharge Z=2
NRRRNRRRNNRNN NN RRRERN Pattern Y IT: 110 11 11
Studying a tight selection to remove the
, remaining background events, using the

eventdisplay is ongoing
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RTI RIGIDITY CUTOFF

The RTI rigidity cutoff on the data has been applied:
Ryrec > L2Rcytory 0.75<B<0.8

counts
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counts

counts

05

TOF SAMPLES

TRD RECONSTRUCTION PROBLEM

(further details tomorrow in the NAIA meeting)

TRD -> #Hits OnTrack
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p+d pattern

Analyzing the TRD distributions an

5 30
Nhits OnTrack

inefficiency in the TRD, especially for low
reconstructed beta, has been noticed
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TRD RECONSTRUCTION PROBLEM

Run/Event 1307218670 / 580524 GMT Time 2011-155.20:44:40

AMS Event Display

+d pattern ©
p+d p >%1é)
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Nhits OnTrack

Some incriminated events have been
looked in the eventdisplay to better
understand the reason of the
inefficiency.

[osa ]

z |/ — l_l

ij IE

Two reasons: | ' EI

A. The reconstructed track is ITrdH No 0 Id=14 p= 0.469= 0.025 M= 0.833+ 0.11 0=2.75 ¢=3.82 Q=1 [= 0.4902= 0.0424 Bh= 0.488=0.077 ©_M -38.1° Coo=(61.44,10.95,159.05) LT 0.88 6,

5 EcalCluster No 0 Layer=5 Proj=1 Coo=( 0.00,13.88,-147.82) Eh{HeV)=-O.93 Multip=0
deflected at low beta and doesn’t

match the TRD “———___ TRD ON TRACK STANDALONE = 20 : there is a good track in the TRD
B. The reconstruction is selecting TRD ON TRACK = 4 : that track is not reconstructed starting from the tracker

the wrong TRD track D'Angelo Francesco - AMS Italy (Trento) - 30/11/23 11




TRD RECONSTRUCTION PROBLEM

THE TRD RECONSTRUCTION HAS BEEN IMPROVED BY VALERIO IN THE NEW NAIA
VERSION (1.1.0).

HOWEVER, WAITING FOR THE NEW PRODUCTION, THE STANDALONE HAS BEEN
USED IN THE MAINTIME

D'Angelo Francesco - AMS ltaly (Trento) - 30/11/23

12



MONTECARLO SAMPLES

In the analysis the MonteCarlo is needed for two reasons:
1. calculate the acceptance of the detector, using a certain selection;

2. create the mass templates for protons, deuterons, antiprotons and antideuterons that can be used to fit the data.

For the protons the ntuples in the following path has been used:
/storage/gpfs_ams/ams/groups/AMS-Italy/ntuples/v1.0.0/Pr.B1236/pr.pl1.05100.6_02
The ntuples have been scaled according to Physics Reports 894 (2021)

For the deuterons the ntuples in the following path has been used:
/storage/gpfs_ams/ams/groups/AMS-Italy/ntuples/v1.0.0/D.B1236/d.pl1.05200/
The ntuples have been scaled according to proton flux Physics Reports 894 (2021) and the d/p ratio in the deuteron

draft.

For the antiprotons the ntuples the proton ntuples has been used, recostructing the rigidity with the opposite sign.
The ntuples have been scaled according to proton flux and % ratio both in the Physics Reports 894 (2021).
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counts

0.75<B<0.8

MC distributions have been scaled (not fitted)
to catch the proton and the deuteron peak.
Secondary protons or RTI cutoff need to be
simulated in the MC.

There is also a mismatch in the normalization
that is actually under investigation.

DATA NO RTI cutoff
MC p NO RTI cutoff scaled
MC D NO RTI cutoff scaled

o Helium MC inclusion is needed to
"".‘/ estimate the tritium

2 4 6 8 10
sign(Z)*mass



CONCLUSIONS

A standard selection and the RTI cutoff on the data have been applied

The TRD variables have been investigated to be added in the standard selection: a problem arose in the
TRD reconstruction. These variables have not been included in the selection, waiting for the new NAIA
production.

The backgrounds survived to the selection have been investigated using the event display and we are
trying to find a tight selection to suppress them.

The MonteCarlo distributions of protons, deuterons and antiprotons (switched MC protons) have been
used to try to reproduce the data, but there is a strong mismatch with respect them. Investigation is
ongoing.



BACKUP



MONTECARLO DISTRIBUTIONS

We started to use the MonteCarlo for the protons, trying to quantify the negative particles produced by the interaction between the

incoming protons and the detector, and the efficiencies of the selections applied.

The ntuples in the directory /storage/gpfs_ams/ams/groups/AMS-Italy/ntuples/v1.0.0/Pr.B1236/pr.pl1.05100.6_02 have been used.

The MonteCarlo has been weighted to be comparable with the counts obtained processing the data. The flux is defined as:

#counts (R)

*(R) = 7735 4o

so it’s possible to find the number of the counts for every rigidity bin in this way:

#counts(R) = ®(R) t(R) m 1>

/

Flux taken from Generation acceptance:

Physics Reports 894 (2021) the MC uses a 3.9x3.9 mq generation surface on top of the instrument.

Exposure time calculated using
the RTI cutoff info

The number of generated events in the MC for every rigidity bin is:

. #generated
#counts_MC (R) - log(Rmax,gen)_log(Rmin'gen)

\

MC generation factor

m—)

Each event has been weighted
using the following:

W(R) _ #counts (R)
#counts_M C (R )




MONTECARLO DISTRIBUTIONS (2)

We are using also the deuteron Montecarlo in the following path:
/storage/qgpfs_ams/ams/groups/AMS-Italy/ntuples/v1.0.0/D.B1236/d.pl1.05200/.

We calculated the flux as:
D
Pp(R) = ®p(R) E(R)
/ Ratio interpolated from the deuteron draft and kept fixed outside the boundaries

Flux taken from

Physics Reports 894 (2021)
We are using the proton Montecarlo, switching the rigidity sign, in the following path:
/storage/gpfs_ams/ams/groups/AMS-Italy/ntuples/v1.0.0/Pr.B1236/pr.pl1.05100.6 02 .

We calculated the flux as:

®,(R) = d,(R)

We applied the RTI cutoff in the data (with the 1.2 safety factor) and we simulated it in the MonteCarlo



	SEARCHING FOR ANTIDEUTERONS
	Diapositiva numero 2
	Diapositiva numero 3
	Diapositiva numero 4
	Diapositiva numero 5
	Diapositiva numero 6
	Diapositiva numero 7
	Diapositiva numero 8
	Diapositiva numero 9
	Diapositiva numero 10
	Diapositiva numero 11
	Diapositiva numero 12
	Diapositiva numero 13
	Diapositiva numero 14
	Diapositiva numero 15
	Diapositiva numero 16
	Diapositiva numero 17
	Diapositiva numero 18

