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Where did all the antimatter go?




Who cares?

Open Questions in Particle Physics

What is the origin of particle masses?
Why are there so many types of matter particles?
What is the cause of matter-antimatter asymmetry?

What are the properties of the primordial plasma?
What is the nature of the invisible dark matter?
Can all fundamental particles be unified?

Is there a quantum theory of gravity?

The present and future accelerator-based experimental
programmes will address all these questions and may well
provide definite answers.




ow we got involved?

Sam Ting in 1999 On the ISS since 2011
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Ring Imaging Cerenkov Counter (RICH)
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Aerogel characterization

Aerogel dispersion law Aerogel “Ageing”
and '
: : Characterization
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Cosmic ray integrated spectrum
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AMS relative element cosmic abundance
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Near-Earth CR flux origin

~Primary Secondary

One every 40 years
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Two power-law indexes
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d’s have a considerable primary-like component

I | I | l_|400 '_' N | | | | 1 | | I _'
- 1 ~ - -
0.03 “> : _(DD=(I’B+(D§ _I__'____.__‘_,__._,_:
i — Fit with Constant | 0] " P e ]
- i PEE B o oo e ~ 300 - _pafif s
200251 by rig 1 6 [t :
o ++++ » [T Secondary, ®5=0.58xds,, i
> ’f e 200 F
- 0.02 +i + 3He/p _ —
TS '+++++++++H+ b by — Fitwith C(R/13 GV)" R>R [ ™
. " W T 100
[ X
0.015 DRPR —
Rigidity R [GV] a
| L ] L | X |
5 10 15 20 0 6 38 10 12 14 16 18 20

Rigidity R [GV]
Precision Measurement of Cosmic Ray Deuterons with Alpha Magnetic Spectrometer acceptead

See: D.M. Gémez Coral
LASNPA XI1V/2024
Inivited Talk # 17



What about cosmic antinuclei sources?

Annfhffatfor; of
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IFUNAM In ALICE-LRC
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ALICE Plastic Scintillator Triggers

A

ALICE RUN 1&2 ALICE RUN 3
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LHC advantage: 2 B=0
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d production is abundant in ALICE
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Coalescence

Obama, cazando moscas 1 comentario
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p, and cross sections for d, vs proton energy
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GALPROP

Diffusion-convection and reacceleration
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GALPROP-predicted dispersion d component
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ALICE reached a similar

conclusion for 3He
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Eppur si muove......

* Near-Earth light anti nuclei flux?

* e.g. V.A. Choutko, AMS days at la Palma (2018)
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Applications to archaeology
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Cosmic radiation @ Earth’s surface
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Muon penetration
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Muon flux attenuation
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Pyramid of the Sun project (concluded)
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Work on site (2007




Prehispanic tunnel
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Callibration

0.06 - : : R

H Ty ! |___ -1 ey
0.02 - Rl 5 P
ﬁulr—:‘h—; 0F :': |
e i r- I
002 -
Z|Z 004

LJ--J-1
g

L,
|

006 f

— T~
-0.08 -+ * m
i — Exp. Data |-|_|
0. TH—1"{==== MC Thickness|™ |-|
T T | |

:.I....I....I....I....I....I.... P PR I
R -40 -30 -20 -10 a 10 20 30 40

0} S AU (R SO S A S—_—S— -
2 . 4
0.04 p— R R e e g g B T
002 - L IEENRCI T e S ’ E.
x :
=2 0 5
=] S !
T = _LL ------------------
- =t :
%E" 004 3 e o
—Z 006 bbb -4
0.08 8 =-16° Rl ;
o i Exp. Data :
0. 1f—1]===- MC Thickness |t i et ;
sl i s Peaa et o] pel s sl

40 -30 -200 -10 0 10 20 30 40
6, (degree)



A Sun-dryed pyramid?
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Resistivity measurements (2018
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The NAUM (Non-invasive Archaecometry Using Muons) Project
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NAUM Instrument development

cosmic ray trajectory
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