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Properties of Heavy Cosmic Nuclei Phosphorus, Chlorine, Argon,
Potassium, and Calcium: Results from the Alpha Magnetic
Spectrometer

- SUPPLEMENTAL MATERIAL -

(AMS Collaboration)

1. T am working on silicon (Z=14), phosphorus (Z=15), sulfur (Z=16), argon
(Z=18) and calcium (Z=20) fluxes. Si, P and S have been deeply studied between
me (Perugia) and Zhen (Rome) with many discussions including Alberto Oliva (Bologna)
and Valerio Formato (Rome)

2. Primaries argon and calcium will be presented, but there is more work needed to
improve flux components (total correction, background, unfolding..)

3. I will show also efficiencies for elements up to Iron (Z=26) to better understand the
charge dependence of the efficiencies themselves
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Analysis

N;

Flux in the i-th rigidity bin: ¢; =
ARiATiAiELlQ

> ¢; is the flux
» N;identified counts, after background subtraction and correcting for bin-to-bin migration
> AR; bin width
> AT; exposure time
» A; acceptance
> g119 L1 charge cut efficiency

The acceptance is evaluated in Monte Carlo (MC) and is then multiplied by the differences
(corrections) of the efficiencies between the data and the MC of the sub-detectors used in
the selection

Since the statistics for phosphorus is very low and contamination is very high, a robust
way to obtain the corrections is to interpolate between silicon and sulfur

« Reproduce silicon and sulfur fluxes is mandatory
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Common selections: Event selection (Inner L1)

Trigger
= Physics trigger Framework:
NAIA italian ntuples v.1.2.0
Tof MC B1315 (Si,P,S), B1236 (Others)
Pass8
= 3>0.4 FoV 35°
No trigger study runs (TWiki)
» UToF charge in «xcommon» range No photon trigger period
Inner Tracker + L1 Utof charge cut
Z=14 Z=15 Z=16 Z=18 Z=20

= Hit pattern: L2 && (L3 || L4) && (L5 || L6) && (L7 || L8)
= N° of inner tracker Y hits > 4

(13.3,15.5) (14.2,16.5) (15.2,17.5) (17.2,19.5) (19.1,21.5)

= Inner tracker and L1 charge in «xcommon» ranges
= L1 normalized residuals < 10 &, - ndfi,; — X2y - ndfinn Inner tracker charge cut

z=14 z=15 z=16 z=18 Z=20
= L1 charge asymmetry: (Zy — Z,)/(Zx + Zy) < 0.2
= Hit on L1 && with «good» status
= Track (IL1) in L1 and inner fiducial volume

(13.5,14.5) (14.5,15.5) (15.5,16.5) (17.5,18.5) (19.5, 20.5)

L1 charge cut

= X5 <10 (both IL1 and INN) z=14 z=15 z=16 z=18 z=20
(12.4,14.9) (13.3,15.9) (14.2,17.0) (16.0,19.1) (17.8,21.2)

RTI default selection
= Livetime fraction > 0.5, zenith < 40, nTrigger/nEvent > 0.98, nError > 0
= nError/nEvent < 0.1, alignment external layer (0,1) < 35 um and (1,1) < 45 um
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Exposure time (13.5y)
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| —=e@—— Silicon, 2.662.073 raw counts —&—— Phosphorus, 147.721 raw counts
[ —e— Sulfur, 488.245 raw counts —&—— Argon, 182.454 raw counts

1 O E_—O— Calcium, 267.550 raw counts Scandium, 82.707 raw counts
E—O— Titanium, 163.110 raw counts —&—— Vanadium, 104.929 raw counts
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Raw acceptance
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L1 detection efficiency

Denominator

= Physics trigger
B> 0.4
UToF charge in «xcommon>» range
Hit pattern: L2 && (L3 || L4) && (L5 || L6) && (L7 || L8)
N° of inner tracker Y hits > 4

. Utof charge cut

Inner tracker charge in «common>» range 7214 s —— — —

X}2,<10 (Inn) (13.3,15.5) (14.2,16.5) (15.2,17.5) (17.2,19.5) (19.1,21.5)

Track (Inn) in L1 and inner fiducial volume

Numerator Inner tracker charge cut
. ) ) (13.5,14.5) (14.5,15.5) (15.5,16.5) (17.5,18.5) (19.5,20.5)
= Unbiased hit on L1 && with «good» status
= Unbiased L1 charge > Z - 2
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Denominator

L1 pickup efficiency

Physics trigger
B> 0.4
UToF charge in «common» range L1 unbiased charge cut

Hit pattern: L2 && (L3 || L4) && (L5 || L6) && (L7 || L8) s £ ok ok e
N©° of inner tracker Y hits > 4
Inner tracker charge in «xcommon>» range

X}z, < 10 (Inn) Utof charge cut
Z=14 Z=15 Z=16 Z=18 Z=20

(12.4,14.9) (13.3,15.9) (14.2,17.0) (16.0,19.1) (17.8,21.2)

Track (Inn) in L1 and INN fiducial volume
Unbiased hit on L1 && with «good» status
Unbiased L1 charge in «common>» ranges -> background reduction

(13.3,15.5) (14.2,16.5) (15.2,17.5) (17.2,19.5) (19.1,21.5)

Numerator Inner tracker charge cut

. Z=14 Z=1 Z=1 Z=1 Z=20
Denominator > 6 8

(13.5,14.5) (14.5,15.5) (15.5,16.5) (17.5,18.5) (19.5,20.5)
L1 charge asymmetry (Zy —Zy)/(Zx + Zy) < 0.2

Hit on L1 && with «good» status

L1 normalized residuals < 10 x&, - ndfi.; — & - ndfinn
X5 < 10 (IL1)

Track (IL1) in L1 and INN fiducial volume
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1.03
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Inner tracker efficiency

Denominator
= Physics trigger
= Unbiased hit on L1 && with «good» status;
= Unbiased L1 charge [Z - 0.4, Z + 0.9]
= Standalone ToF beta > 0.4
= Track (standalone ToF) in L1 and inner fiducial volume
= Standalone ToF x? spatial and temporal < 20
= Upper, lower and total Standalone ToF charge [Z - 0.5, Z + 0.5]

Numerator
= Denominator
= Hit Pattern: L2 && (L3 || L4) && (L5 || L6) && (L7 || L8)
= N° of inner tracker Y hits > 4

= xy <10 (Inn)
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0.96
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Tracker charge efficiency

Denominator

Numerator

Physics trigger

B> 0.4

Hit Pattern: L2 && (L3 || L4) && (L5 || L6) && (L7 || L8)
N° of inner tracker Y hits > 4

X5 <10 (Inn)

Track (IL1) in L1 and inner fiducial volume

Hit on L1 && with «good» status

L1 charge in «xcommon>» ranges

L1 charge asymmetry (Zy —Z,)/(Zx +Z,) < 0.2

Upper ToF charge [Z - 0.4, Z + 0.4]

Lower ToF charge [Z- 0.4, Z + 0.4]

Unbiased L9 charge > Z-0.5 7214

L1 charge cut

Z=15

Z=16

Z=18

Z=20

(12.4, 14.9)

Denominator
Inner tracker charge in «<common» ranges

(13.3, 15.9)

(14.2, 17.0)

(16.0, 19.1)

(17.8,21.2)
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1.15
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UTof efficiency

Denominator
= Physics trigger
= Hit pattern: L2 && (L3 || L4) && (L5 || L6) && (L7 || L8)
= N° of inner tracker Y hits > 4
= Inner tracker and L1 charge in [Z - 0.5, Z + 0.5]
= L1 normalized residuals < 10 x{, - ndfi; — x{xn - Ddfinn

= L1 charge asymmetry (Zy —Zy)/(Zx + Z,) < 0.2 Ltof charge cut

z=14 z=15 z=16 z=18 z=20
= Hit on L1 && with «good» status (13.3,15.5) (14.2,16.5) (15.2,17.5) (17.2,19.5) (19.1,21.5)

= Track (IL1) in L1 and inner fiducial volume
. X§, < 10 (both IL1 and INN)

= Lower ToF charge in «xcommon» range

Numerator
= Denominator
= 3> 0.4
= UToF charge in «xcommon» range
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Trigger and Daq efficiency with
emulation

Ny + Ny
Etrig = N2
1 acc<8 2
Nacc<5 NZ + Nacc<8
acc<5

I'm using standard error propagation
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Trigger and Daq efficiency with
emulation

1 2 2
Noyaxp + Noosrp + Noskp
2

N

1 24KkB 2 2

NZoarp (1 + N>224kB> + NZourg + NSoakp
<

€paq =

I'm using standard error propagation

9/10/25 Alessio Ubaldi (PG) — High-Z Report - AMS Italy



1 . 0 6 ®pata ®pata ®pata ®pata ®Data Data Data ®Data ®pata

1.04 SiZ=14)5 - P(2=18)5 Ti(z=22), Fe (Z=26),
1.02
1.0 [occccssssssssses e o | ®©0000000sgey, © 0000000000000, © 0000000, o oooe, 00000, o000,
0.98 H + 't |

0.96 ’H * '

A *!

Omc e Oy Mc Onc

0.92 *
0.90

0.88 e .
0.86 ty

0.84
Daq

1] i iiiiiJ i ii;iiJ i i;iir—l i ! i :::::J i ::::::! i ::::::! i J i :::::J i ::::::! i ::::::! i J i :::::J il ::! i :::::J i J i ::::::! i ::::::! i :::::J i J i ::::::! i ::::::! i ::::‘..‘ i J i :...::! i :::::J i :::::J i ! i ::::::! i :::::J PR i ! i ::::::J i ::::::J i ::::::J i
1.06 —x2/ndf B w2ndf w2ndf v2ndf 2ndf —2/ndf w2ndf —xndf
1.04| Datamc =1.27 Int =0.36 =0.39 =0.41 =1.31 =2.84 =4.18 =25.24

1.02

1.00Q|ecesssssssssmsene—— maw S-cocsessssoas, . ::::R\ s-oooa, sesssg
2 ™ ) @
0.98 ‘ 4 % %

0.96
0.94 ‘++*
0.92 |
0.90 | {
0.88 I
0.86 l ¢

1 10 10®> 10°1 10 102 10°1 10 10® 10° 1 10 102 10° 1 10 10%2 10° 1 10 10%2 10° 1 10 10%2 10° 1 10 10° 10°1 10 10> 10°
R (GV)

W

=

9/10/25 Alessio Ubaldi (PG) — High-Z Report - AMS Italy



9/10/25

Contamination below the L1

 Below the layer 1 (L1), nuclei can
fragment in the TRD and in the TOF

&
\ % /TRD

L1
| |
L2
S
L3/4
L5/6

L7/8

v

1

— TOF
) « This fragments from higher Z nuclei, can
;§> be reconstructed as phosphorus in the
2. inner tracker
m
—
. - Template fit on the L1 charge
— TOF distribution, when selecting nucleus under
study with the inner tracker and the TOF
\ RICH
ECAL
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Contamination below the L1

To perform the template fit, the following
methodoloy has been applied

o —
% TRD |
\ : / 1. The templates for background (Si, S and CI)
= have been retrieved from L1, while for the

L1
I

) 1L TOF signal (P) from L2
L3/4 = 2. To account for the differences between L1 and
L5/6 Gz) L2, a shift procedure has been applied (see
L7/8 m next slides)

T 17— TOF 3. The L1 charge distribution has been fitted and

; the purity fraction has been evaluated as:
/i \RICH
L9 J(nsifsi + nsfs + nefe)dQ

ECAL 1-fi=1

- [(npfy + nsifsi + nsfs + neife)dQ
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Contamination below the L1

Shifting procedure
For every rigidity bin:
103 xZ/ndL: 132.54/72 = 1.84 —_Fit
— Shift = -0.017 = 0.007 c.u. — =15
- [88gs91Gv —2=17 1. For a given shift value, the L2
- " template has been shifted and
D102 = the template fit re-applied to
5 E p the L1 charge distribution
o -
i 2. The y has been evaluated as a
1°§_ IJ-I] function of the shift
nll . |
B W= =0:022; 0 = Tu2B7
= F } by g b gt B
g o:3;-z—s-{-;-s-l-l-;-;-;;;i';';*'&*;;‘}';*‘{-*—--H-;{*'*'{'*'"*}';'{'H'}'*"'"{f'*-;-*'*'--{-f—;---{-*--*—--{*--*""#”}'*‘*‘"
R I — 14 i5 6
Q, (c.u.)
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Contamination below the L1

Shifting procedure

(3.6,4.9] GV For

1.

2 L ]
3 L ]
| | | | | | | | | | | | | | | | | I | | 4 -
-0.05 0 0.05 0.1
shift (c.u.)

every rigidity bin:

For a given shift value, the L2
template has been shifted and
the template fit re-applied to
the L1 charge distribution

The y has been evaluated as a
function of the shift

This distribution was fitted
with a parabola and the
minimum was found

The minimum corresponds to
the shift utilized in the
template fit
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Puli

Contamination below the L1
(Silicon)

IIIIIII|-—1-I-IIIIIII| IIIIIIII| IIIIIIII| I

v2/ndf = 126.95/46 = 2.76
Shift = -0.033 + 0.001 c.u.
[38.9,52.2] GV

—+ Data —— Fit
— =14 — =15

........... TR K K I - R

SIE Pty
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For silicon the
contamination
below L1 is
almost negligible




Contamination below the L1

(Phosphorus)
B ¥3/ndf = 113.29/116 = 0.98 —1- Data — Fit
10° &= Shift = -0.018 x 0.005 c.u. —Z=14 —Z=15
— [7.8,11.0] GV — Z=16 —_—Z=17
2 |
= 10°=-
(@) —
O rC
105_ .]. . o
| .-l ]
= 2 ’
S QH 4]
n_ =
P
13
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Contamination below the L1

(Sulfur)
1 04 E_ lep}‘if = 147.38/72 = 2.05 —— Data +— Fit
— Shift = -0.023 = 0.003 c.u. — Z=15 te Z=16
[ [15.8,21.1] GV Z=17 f— 7=18
10° = }
g
S 10° - For sulfur the
- contamination
~ below L1 is
10= almost negligible
e ——————
| R T T T —
T _g __H_i_;_;_}_%_ {“ﬁ{“}}h {H{ ________ { H};{{}*{{{*{**H{}H*}HH:}{{{{}{
_QE 14 ................................ 1 5 ............................. 16 ............................... 17 .......................
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Contamination below the L1

(Argon)
E x2/ndf = 170.04/72 = 2.36 —+ Data —+ Fit
Shift = -0.060 x 0.006 c.u. — =17 —Z=18
10° == [11.0,15.3] GV —Z=19 —L 720
g T
S 102 =—
S E For argon, the
B templates are
10— ) taken from L2
5 __ ......... w=-0.21 2,..(;: 1414 .. .. ... H .................................. {*I ............ * .................... * ....... *
= F ¢ ti4 ¢
& 0:_}'“'{'{'{'}'4'}'*;*'{';i'{;'*H‘;i;ii‘*"'"'{H;‘*'};'}';i;i}}"'{r*'--------{---{-#-}-ﬂ---{'f';'i'{“i;i"”“'"'
= ¢
-5
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Contamination below the L1

(Calcium)
E x?/ndf = 189.01/72 = 2.63 -1 Data — Fjt
— Shift =-0.077 = 0.004 c.u. — =19 — =20
— [5.4,7.8] GV § — Z=21 — ZE22
10°E
: 2 .
310 = g For calcium, the
:+ " templates are
10’1” : taken from L2
__** ...... pL..._...*()_.2495,..GI.=.-|._492 .......... ** ............. I ................................ *I .............................. *} ...........
RN R OO 1 SO 1T TTTLI S TT SRS TN 1 01 08 TRPURTURS S ITLINT SO SR 11 100
I S R S T S T SR L T s L L
B e,
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Contamination below the L1
Z=15

1.1

Purity (%)

0.9

0.8

0.7

0.6

l I 1 I.J....l.l..l..l.. J 1 dele ._I..I..I.J....l.l..l.d..?.l..l..I..l.

Purlty

.......................................................................................................................................................

0.5

.........................................................................................................................................................

o CI(Z+2)

0.4

HAREE .l..I..I

0.3
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Contamination below the L1
Argon

More work needed
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Contamination below the L1
Z=20

-l
o
(&)

.........................................................................................................................................................

Purity (%)

LD LR LT

=
© ¢
© o

0.85F-

0.8]-

0.75

+
X
%

LU L]
R IIIIZZ'_._.""E""ZIIZII e i

........................................................................................................................................................

2/ndf 6737/11—612
R A I A I R A

10 102

0.7

0.65
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; Si (Z=14) < Data P_(2=15) < Data : <+ Data - DaLa Ca(2=20) —Data

T |

0.94

’H*u+“:* : {{H%”Hl h{HIH

0.92

0.9

More work
needed

0.88

0.86 1 charge

1 DataMe  —— x¥/ndf=0.13 — »2ndf = 5.30 w2/ndf = 0.17 #2/rdf = 0.41 —

0.98

— e s

0.96 X XK]

0.94

L
-9
-9
——
-o
——
o=
-
——
—r =
——
@
U — -

0.92

0.9

0.88

0.86

|||||| 1 |||||||| 1 |||||||| 1 1 IIIIIII 1 1 IIIIIII 1 1 IIIIIII 1 1 IIIIIII 1 1 IIIIIII 1 1 IIIIIII 1 1 IIIIIII 1 1 IIIIIII 1 1 IIIIIII 1 IIIIIII 1 1 IIIIIII 1 1 IIIIIII 1
10 102 10° 10 102 10° 10 102 10° 10 102 10° 10 102 10°
R (GV)
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Top of the instrument (TOI) correction, f(R)

* Nucleus under study can present contamination given by fragmentation of other nuclei (with
higher Z) above the L1

« Since there is no detector above the L1 to estimate this background, one way to go is to use MC:

Nij(R) = ¢;(R)T(R)AR A(R);,;

* N;i,j(R) is the number of contaminants from species i to nucles under study j, that fragment
above the L1

« ¢, is the flux of contaminant i (Qi Yan and for SubFe elements mine)
* T(R) is the exposure time, AR is the bin width

* A;,; is the MC acceptance of contaminant i to satisfy the selection for nucleus under study j, in
the reconstructed space

Zzi>zj Ni (R)
N;(R)

f(R) =
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Top of the instrument (TOI) correction

Si (Z=14)

2 0.01 _e_ Total

QD00 .

(&)

D, QOB gy Cl

LL —o— Ar
Q.007 F T —— K
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Top of the instrument (TOI) correction
(No SubFe)

o» 0.18 P (Z=1 5)

c —e— Total

D LG S
o Cl

£0.14
0.12
0.1
0.08
0.06

0.04};
..00000000‘°.'."“0... ¢

00205545y o .

o a0 0 g

10 102 10°
R (GV)
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Top of the instrument (TOI) correction
(Yes SubFe)

P (Z=15)

»n 0.18 —e— Total
-%’. 0.16
£0.14
0.12
0.1
0.08
0.06
0.04;

0,02 55 ay g oy :

0900000000000 S
ov0pnane® ®
”””””””””” geasRitastettencie 2onnatione o @
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0 0.05
0.045
Q
S 0.04
LL
0.035
0.03
0.025
0.02

0.015}

0.01

Top of the instrument (TOI) correction

S (Z=16)
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0 0.05
£0.045
Q
S 0.04
LL
0.035
0.03

Top of the instrument (TOI) correction

Ar (Z=18)
—e— Total
BT & AL AR R + """""""" + """"""""""" .
(A VI B
ISR + +++ Fe

0.025 gy T AN S —
00244510 N
o015kt T st b Ty N
0.0 S ?-
0.005 (¢ os0esesnssecesscnnyiuurimnssiziiis ssssissssuas s 44 6w
A it
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0 0.05
£0.045
Q
S 0.04
LL
0.035
0.03
0.025

0.02f

0.015
0.01
0.005
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Ca (Z=20)
I —e— Total
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Unfolding

« I'm currently using the folded acceptance method

« Iteratively, I weigh the MC acceptance by using, at first iteration, Qi Yan flux fitted with a force
field function:

P (Z=15)

§0'16 —e— Flux_it_1
o o o
%0_14_— Fit: Chi2/ndf 1.411 | J'+ ++ \
L I I R\ Ef . —m?
£0.121 d=N|[= _ -
c& - Z (Etot + ¢) —m
= 0.1:— \.\

0.08— ™

T | « N normalization factor

0'06;_ - ¥ exponent

0.04—| 1 Lo | 1 1 1 Lol 1 1 1 Lo i ¢ mOdUIation potential

10 107 10°

R (GV)
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Unfolding

« The weight is given by:

w

_ ¢fit(Rgen)Rgen 1 Ryrodmax Ryrod,min =1 GV
- N 08 Ryrodmax = 2000 GV

Rpro dmin

Rprod,min
N = f ¢ric(R)dR

Rprod,max

 Then i build the new weighted flux and I fit it with the force field function, as model for the
next iteration

« Convergence criterion: for every rigidity bin, I evaluate the relative difference between two
flux iterations. If the maximum relative difference among all the rigidity bin is < 0.01%, I
stop the procedure
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Unfolding - iteration 1

P (Z=15) P (Z=15)
<016 ® 14 ]
5 s + | § -
T 0.14| — Fit: Chi2/ndf 1.411 + lT S 12—
5 = ' ] B
0 B = R
£0.121- o 10
5 N 2 -
o L = L
< 0.1_— q ﬁ 8:
- \ -
L ¢ 6_
0.08] ™ -
- I
0.06— -
L 2_—
0.04—I 1 IIIII| 1 1 1 IIIII| 1 1 1 IIIII| 0:I| 1 1 L1 11 1 IIIIII| 1 1 IIIIII| 1
10 102 10° 1 10 10 10°
R (GV) R (GV)
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Unfolding - iteration 2

P (Z=15) P (Z=15)

::0'16 —e— Flux_it_2 + | § 1.4:_
o — Fit: Chi2/ndf 1.360 | 2 ]
5014, o I S o
L F I £ L
£0.12 5
& : T
= 01 . s 08[
B \\ o -
0.081— 0.6
- 0.4
0.06— -
” 0.2

0-04—| 1 1 1 1 1 |1|0 1 1 1 1 1 1 I1I|02 1 1 1 1 1 1 I1I|03 0:I|1 1 1 1 1 |'1|0 1 1 1 I1I02 1 1 1 111 I1I|03 1

R (GV) R (GY)
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Unfolding - iteration 3

P (Z=15) P (Z=15)

,':->AO'16 —o— Flux_it_3 f 0.22—
(&) —— Fit: Chi2/ndf 1.356 1 2 0.2
£0.14 " ' bt s O-oF
'.'z B ' ! :c_? 0.18—
§o.12:— ?>, 0.16
< 0.1 " S 0.12F
B S~ 0.1
0.08— 0.08/
B 0.06
0.06— 0.045-
7 0.02F

0.04—I 1 IIIII| 1 1 1 IIIII| 1 1 1 IIIII| 0:I| 1 1 IIIIII| 1 1 IIIIII| 1 1 IIIIII| 1

10 10 10° 1 10 10 10°
R (GV) R (GV)

9/10/25 Alessio Ubaldi (PG) — High-Z Report - AMS Italy



Unfolding - iteration 4

P (Z=15) P (Z=15)

::0'16 —e— Flux_it_4 + E: 0.04;—
j(; 0.14— Fit: Chi2/ndf 1.355 } ++ \ §0_035 i_
20.12:— f § 0'03;_
* b £0.025
= 0.1:— '\‘N 2 002;_
0.08— 0.015F-
0.061 0.01-
- 0.005[

5 e T

R (GV) R (GV)
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Unfolding - iteration 5

P (Z=15) P (Z=15)
5:0'16 — e Flux_ it 5 i 0.01_— =
-(,-; 0.14| — Fit: Chi2/ndf 1.355 ++ ++ \ g -
- — [})
t\;m : ® ‘EO.OOB__
£0.12— o -
ST 2 -
i - §0.006—
< 04— . o B
B 1N I

0.08[ 0004

0.06/ - 0.002

0.04—I 1 IIIII| 1 1 1 IIIII| 1 1 1 IIIII| 0_I| 1 1 IIIIII| 1 1 IIIIII| 1 1 IIIIII| 1

10 102 10° 1 10 10 10°
R (GV) R (GV)
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: Sili
S 1.6 o P orus
U : —=—— Sulfur
E :  —— Argon
5 : ——o—— Calcium
£ 14r
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> 1.2__ h.;g;&%gggag
: T
: 55880
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Fluxes
Silicon (Z=14)

Silicon_13.5y Silicon_13.5y
o . - L . . . ®
16 [ *Perugia (A. Ubaldi) STET ) LTS N N i** ..... T 16[ * Perugia (A. Ubaldi). ... T Y e B e S
e~ IHEP (Q. Yan) +++++++++++*++*+*++i++*+*++ H + + ! . - Rome (Z. Liu) ,03:38'“."." o*feeet®ielte * # # # # +
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> - o > ~ e
2 _ “ 2 10F 3: .....................................
‘-; 10__¢‘ ................................................................................................................. ‘-; 0__ ............................ 3 ’ ............................................................................
e F ¢ »  F of
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Fluxes
Phosphorus (Z=15)

Phosphorus_13.5y Phosphorus_13.5y
0.5 Fe-piaiigia (A Ubaldi) ™ ] 0.5« Ppitiigia (A. Ubaldi) e
0.45 E—.—IHEP(Q_Yan) . iiii *+*++* |¥¥..1. + ......................................................................... 0.45 E—.—.Rome(Z_Liu)..‘ .
= +i+ ' ¥ * )\ = .Of‘¢ "¢
0.4F— ++' e T # ............................................................ 0.4— .
< = . ks - )
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— b - —
"E 0.3 ++.° ...................................................................... % ,_5 0.3—
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:&: 0.2 E_ PP SPS S S :6: 025_
< - ° = -
0.15 :_‘ ............................................................................................................................................ 0.15:_
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0.05 [ oy ooy A P 0.05F—
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Fluxes
Sulfur (Z=16)

Sulfur_13.5y Sulfur_13.5y
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Fluxes
Argon (Z=18)
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Fluxes
Calcium (Z=20)
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Backup
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L1 detection efficiency

Denominator

. . Utof charge cut
PhYSlCS trlgger Z=14 Z=15 Z=16 Z=18 Z2=20
B > 0.4 (13.3,15.5) (14.2,16.5) (15.2,17.5) (17.2,19.5) (19.1,21.5)

UToF charge in «xcommon>» range
Hit pattern: L2 && (L3 || L4) && (L5 || L6) && (L7 || L8)
N° of inner tracker Y hits > 4
Inner tracker charge cut
Inner tracker charge in «common» range z=14 z=15 z=16 z=18 =20

X321<10 (Inn) (13.5,14.5) (14.5,15.5) (15.5,16.5) (17.5,18.5) (19.5,20.5)

Track (Inn) in L1 and inner fiducial volume -> den

= Lower Tof charge [Z - 0.4, Z + 0.4] -> den+ltof

= Unbiased L9 charge [Z - 0.5, ) -> den+Iltof+UnbL9

= Unbiased L9 charge [Z - 0., ) -> den+Iltof+UnbL9>
Numerator

Denominator
Unbiased hit on L1 && with «good» status
Unbiased L1 charge > Z - 2
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L1 detection efficiency
7 Fe (Z=26) Data
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Denominator

L1 pickup efficiency

Physics trigger
B> 0.4
UToF charge in «common» range L1 unbiased charge cut

Hit pattern: L2 && (L3 || L4) && (L5 || L6) && (L7 || L8) s £ ok ok e
N©° of inner tracker Y hits > 4
Inner tracker charge in «xcommon>» range

X}z, < 10 (Inn) Utof charge cut
Z=14 Z=15 Z=16 Z=18 Z=20

(12.4,14.9) (13.3,15.9) (14.2,17.0) (16.0,19.0) (17.8,21.1)

Track (Inn) in L1 and INN fiducial volume
Unbiased hit on L1 && with «good» status
Unbiased L1 charge in «common>» ranges -> background reduction

(13.3,15.5) (14.2,16.5) (15.2,17.5) (17.2,19.5) (19.1,21.5)

Numerator Inner tracker charge cut

. Z=14 Z=1 Z=1 Z=1 Z=20
Denominator > 6 8

. (13.5,14.5) (14.5,15.5) (15.5,16.5) (17.5,18.5) (19.5,20.5)
L1 charge in «xcommon» ranges

L1 charge asymmetry (Zy —Zy)/(Zx + Zy) < 0.2

Hit on L1 && with «good» status

L1 normalized residuals < 10 x&, - ndfi.; — & - ndfinn
X5 < 10 (IL1)

Track (IL1) in L1 and INN fiducial volume
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O (Z=8) Data

L1 pickup efficiency

F (Z=9) Data

Ne (Z=10) Data
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L1 pickup efficiency
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L1 pickup efficiency

Fe (Z=26) Data
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Tracker charge efficiency

Denominator

Numerator

Physics trigger

B> 0.4

Hit Pattern: L2 && (L3 || L4) && (L5 || L6) && (L7 || L8)
N° of inner tracker Y hits > 4

X5 <10 (Inn)

Track (IL1) in L1 and inner fiducial volume

Hit on L1 && with «good» status

L1 charge in «xcommon>» ranges

L1 charge asymmetry (Zy —Z,)/(Zx +Z,) < 0.2

Upper ToF charge [Z - 0.4, Z + 0.4]

Lower ToF charge [Z- 0.4, Z + 0.4]

Unbiased L9 charge > Z-0.5 7214

L1 charge cut

Z=15

Z=16

Z=18

Z=20

(12.4, 14.9)

Denominator
Inner tracker charge in «<common» ranges

(13.3, 15.9)

(14.2, 17.0)

(16.0, 19.1)

(17.8,21.2)
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O (Z=8) Data

Tracker charge efficiency
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Ne (Z=10) Data
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Tracker charge efficiency
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Tracker charge efficiency
Fe (Z=26) Data
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UTof efficiency
Denominator
= Physics trigger
= Hit pattern: L2 && (L3 || L4) && (L5 || L6) && (L7 || L8)
= N° of inner tracker Y hits > 4
= Inner tracker and L1 charge in [Z - 0.5, Z + 0.5]
= L1 normalized residuals < 10 x{, - ndfi; — x{xn - Ddfinn
= L1 charge asymmetry (Zy — Z,)/(Zx + Z,) < 0.2 - — Ltof C'Z’:::e e o
= Hit on L1 && with «good» status >13.3 >14.2 >15.2 >17.2 >19.1
= Track (IL1) in L1 and inner fiducial volume
= x; <10 (both IL1 and INN)

= Lower ToF charge in «xcommon» range

Numerator
= Denominator
= 3> 0.4
= UToF charge in «xcommon» range
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UTof efficiency
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UTof efficiency

Fe (Z=26) Data

(7] E 7] E
2 E Den o E Den
E 6 ; Den+LTof E 6 ; Den+LTof
w 10 E —e— Den+LTof+UnbL9 w 10 E —e— Den+LTof+UnbL9
10° Den+LTof+UnbLg> 10° Den+LTof+UnbLo>
10° 10°E
10°E 103E AN
10 = 10? S ‘-' '«\
- - ﬁ("‘ b3
10 E 10 E }*‘.A ﬂ#
= 3 §
1 E- 1 =
1 0—1 7_1_1]6_1_1_1_1]84_1_1_2l0_|_|_|_2|24_|__g2|44_|_|_2l64_|_|_2l8 1 0—‘!1 E_A_A_A_llB_A_A_A_zln_A_A_A_z&_A_A_AJ.J‘TA_A_A_ZlE_A_A_A_iB

tof tof

9/10/25 Alessio Ubaldi (PG) — High-Z Report - AMS Italy



9/10/25

1.04

o

ections

rr
—
(-
)

CcoO

0.99
0.98
0.97

Total correction

Si (Z=14)

L1 pickup
Tof

Trigger
Track

L1 detection
Track charge
Daq

Total

Alessio Ubaldi (PG) - High-Z Report - AMS Italy



Total correction

P (Z=15)
2 #1 fpickup
0
'-% 1.04 Trigger
o e TrACK
=1.03 ——— L1 detection
3 S Erack charge
%1.02 [ ng,
w 1.01
Q ———
1 e —————————
\
0.99
0.98 ——
0.97
| | | | | | I | I | | | | | | I | I | | | | | | I | I
10 102 10°
R (GV)

9/10/25 Alessio Ubaldi (PG) — High-Z Report - AMS Italy



Total correction

Ar (Z=18)
(u:; 1.1 #lfpickup
- Tri
g1.08  — ook
= — L1 detecti
81'06 —_— Traci gﬁ;?;e
01.04/  —— Dag
= - Total
81.02
©
Q 1
0.98 ¥
0.96
0.94
0.92
0.9|:|,,,,,,| | Loy 11l | N R B R A
10 102 10°
R (GV)

9/10/25 Alessio Ubaldi (PG) — High-Z Report - AMS Italy



Total correction
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TOI Acceptance
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TOI Acceptance
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TOI Acceptance

S (Z=16)

—h

Cl.B1236
Ar.B1236
------------------------------------------------------------------------------------------ K.B1236

—®— Ca.B1236
—&— Fe.B1236

—h
<
N

ptance (m’ sr)
b
<
| ||||||| I |||||||_L I |||||||

Acce

-t
o
&
T T

—t
<
-

—h
<
a

—h
<
(o))

9/10/25 Alessio Ubaldi (PG) — High-Z Report - AMS Italy



TOI Acceptance
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Contamination below the L1

L1 -8
\ 3 /TRD Template selections
Layer 1
_—_—_—_ TOF = Hit pattern side X
L2 >— 12 && (L3 || L4) && (L5 || L6) && (L7 || L8)
L3/4 ' < = U&LTof charge [Z - 0.5, Z + 0.5]
L5/6 :5 = Hit on layer 1
,-Zn = Inner tracker charge [Z - 0.3, Z + 0.3]
L7/ - Layer 2
——T—T+—7—— TOF = Hit pattern side X
: L2 && (L3 || L4) && (L5 || L6) && (L7 || L8)
/i \RICH = U&LTof charge [Z - 0.5, Z + 0.5]
L9 e = Inner tracker charge [Z - 0.3, Z + 0.3]
" ECAL « L1 charge [Z - 0.3, Z + 0.5]
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Contamination below the L1

« For Silicon and Sulfur the background given by the fragmentation below the L1 is almost
negligible
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