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Rayos Cosmicos: neutrones

World Wide Network of Solar Neutron Telescopes

| M auna ca » Arag ®

Magnetic loop Dynamics leads to Solar FLARES
where Particle Acceleration takes place
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Map is from http:#/pubweb.parc.xerox.com/map/ (not available now)

Armenian photo is from http:#crdix5.yerphi.am/
Tibet photo is from http://Awww.icrr.u-tokyo.ac.jpfem?
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m Must be at mountain altitude to reduce atmospheric neutron absorption

Mhotosphere

m Close to the magnetic equator to have high rigidity cutoff and high solar
declination

—— Conclusions
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m SNTs from Sierra Negra and Chacaltaya detect solar n’s

catoary SNT at CHARGED - 100Mev< E<GeV, with efficiencies greater than10% .
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m Numerical simulations are consistent w/observations for the
7 September, 2005 event simulation validation.
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m The 8 july, 2014 event; observed at Chacaltaya , Sierra Negra SNTs,
and the ISS (SEDA-NEM) is due to solar neutrons.

DEEP RIVER

66 Pc= 1L1GV h=l0309/cm21

. <. N = Data combined w/simulation n's ~1GeV; p's ~10GeV
z eof I p’s not observed at Earth. Solar East limb events, IMF lines take p’s far
& o o s ] A e From Earth.

B e A \ o = Evidence exists from UV images and coronographs of two different

e 2, { s \l | B2 acceleration mechanisms for the 8 july, 2014 event,

= Associated to two different acceleration stages (~16:06TU, ~16:16TU).

KERGUELEN T

=|t is possible to observe y-Rays from the Sun with SNT.

Pec=1.1 GV h=1030g/cm?2

. L =Detectors w/greater capabilities than SNT may detect solar y-Rays.

i IS | - ) - Wt
oy TSV S P Recoil proton To the best of our knowledge, this is the FIRST TIME that this type of

evidence is presented.
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m - 10:30 Rayos césmicos solares: ;Qué podemos aprender de las Emisiones de Particulas Neutras (neutrones y gammas)? Speaker: Dr José Francisco Valdés-Galicia




Rayos Cosmicos: neutrones

Conclusiones

Desarrollo de la nueva electrénica del Telescopio centellador
de rayos césmicos para la deteccion de particulas de alta

energia

Para entender la aceleracién de particulas en el Sol los neutrones son esenciales.

El SciCRT es una herramienta atil para nuestro objetivo.

e Es necesario el desarrollo e instalacion de electrénica de mayor rapidez de lectura.
Marcos A. Anzorena Méndez para la colaboracién SciCRT

i Desarrollamos una metodologia adecuada a través de un método MC.
anzorena@geofisica.unam.mx

3 de octubre de 2018

Tenemos (casi) listos los médulos para su instalacion.

) . Estamos esperando el inicio del ciclo solar 25.
Instituto de Geofisica

Universidad Nacional Auténoma de México

29

Conclusiones

» Hemos desarrollado una simulacién en Geant4 que nos permite caracterizar la
respuesta del SciCRT.

» Estamos implementando una metodologia para la deteccién de trazas, estimacion
de energia e identificacién de particulas.

» Con ayuda de la simulacién conocer la eficiencia de nuestros algoritmos.

» Nos encontramos analizando datos en la blsqueda de sefiales de neutrones en el
ciclo solar 24.

fistogram —171114—of 15: 00 - 17 : 00

Anilisis de trazas de particulas en el Telescopio de Centelleo de Rayos Césmicos (SciCRT)




Rayos Cosmicos: neutrones

Estudio del Flujo de Rayos Cdsmicos en torno a la

Ocurrencia de Sismos

Eduardo Tirado
en colaboracién con: Eduardo Mendoza y David Godos

etirado@inaoep.mx

Instituto Nacional de Astrofisica Optica y Electrénica

E. Tirado Bueno (INAOE) Divisién de Rayos Césmicos, 2018 3 de octubre de 2018 1/30

Dr. Luis Xavier Gonzalez Méndez
LANCE/SCIESMEX IG, UNAM.

xavier@geofisica.unam.mx

LANC =

Laboratorio Nacional
de Clima Espacial SCIESMEX

Servicio de Clima Espacial - MX

SCiESMEX

Diferentes monitores de neutrones en tiempos cercanos al
sismo del 26 de diciembre 2004
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. Tirado Bueno (INAOE) Divisién de Rayos Césmicos, 2018 3 de octubre de 2018 12 /30

El Clima Espacial

El Clima espacial o Meteorologia del espacio se define como las condiciones fisicas del Sol, el
medio interplanetario, el campo geomagnético, la atmdsfera y la Superficie terrestre que se
encuentran influenciadas por la interaccion Sol-Tierra. Las variaciones en el Clima Espacial
pueden provocar serias afectaciones en nuestra tecnologia.

Los fendmenos derivados de la actividad del Sol alteran el entorno espacial de todo el sistema
solar y, en particular, perturban la iondsfera y campo magnético de la Tierra. Dichas
perturbaciones representan riesgos para el desarrollo humano puesto que afectan, de forma
global, la tecnologia e infraestructura espacial y terrestre.

Las manifestaciones de actividad solar que tienen repercusiones en Clima Espacial son:
» Fulguraciones » Estallidos de Particulas Energéticas Solares,

» Eyecciones de Masa Coronal » Corrientes de viento solar formando Regiones
de Interaccidn entre Corrientes.

Cuando las particulas, campos magnéticos y radiacion electromagnética, asociados con estos
fenédmenos, interaccionan con el campo geomagnético, la dindmica de la magnetdsfera,
iondsfera y atmaosfera neutra de nuestro planeta son perturbadas.



Rayos Cosmicos: neutrones

— 11:00 Anadlisis de las variaciones discretas del flujo de rayos césmicos (FRC) ®30m

En este trabajo se estudian las series de tiempo de diferentes monitores de neutrones. Se estimé primero la desviacion estandar (o) del FRC. Luego, se hicieron
muestras basadas en los decrementos cuyas amplitudes fueran mayores a 30y 50 respectivamente. Después, con cada muestra se realizé una distribucion
acumulativa (DA); las cuales se comparan para ver la influencia de las variaciones del FRC a diferentes amplitudes y a diferentes fases del ciclo de actividad solar.
También se hicieron histogramas para ver el comportamiento de los decrementos con respecto a las fases de actividad. Ademas, |la derivada de cada DA fue
calculada. Se encuentra una buena similitud entre las derivadas y el Nimero de Manchas Solares (NMS).

Speaker: David Godos Valencia



Rayos Cdsmicos

The Pierre Auger Observatory What we learned

Design

* UHECR study (E > 108 eV) » UHECR are accelerated in astrophysical sources

o Construction over in 2008 ¢ Bottom-Up, no new physics

o Ankle likely transition from galactic to extragalactic sources

UHECR hybrid detection

o UHECR are extragalactic

e

* Ground detectors (SD): 1600 Water ¢ Strong suppression at UHE

Cherenkov Detectors covering 3000 km?
a 1500 m triangular grid 'y BREAKTHROUGH

e Muon deficit in models

In Malargiie (Argentina) * Fluorescence detectors (FD): 24
fluorescence telescopes in 4 sites observil
® 69.3°W, 35.3°S

over the SD area
* 1400ma.s.l. (870gcm—2)

11 of 43 37 of 43

Message to my LHC colleagues: we call that the disappointing model

What next? Conclusions

o 10+ years of the Pierre Auger Observatory data changed greatly
the community view of HECR

The Pierre Auger Observatory Upgrade

“AugerPrime” The n Bottom Up CR acceleration
Preliminary Design Report ext Era for UHECR o No new phySiCS

o Astrophysical sources

Origin of the flux suppression?
Proton fraction at UHE?

. : Auger Prime .
Rigidity-dependence of anisotropies? ' o Not a propagation effect

Hadronic physics above /s = 140 TeV? o Source effect

L]
M] 13 Apr 2016
[ )

Galactic - Extragalactic transition at Ankle

. o Flux suppression at highest energies
o © GZK effect?

need large-exposure detector with L
o o o Source acceleration limit?
composition sensitivity! _
‘ * Muon deficit in models at highest energies
) : * Auger Upgrade will address remaining questions
39 of 43 43 of 43 _

Speaker: Xavier Bertou
—+ 11:00 AUGER



Rayos Cdsmicos

- Conclusions
A0
MCTP (2w

M \em/ The SD mass composition sensitive
A CERCHS FITAEATS parameter t1/2 The spread of t12(Rchis) is smaller than for t1/2(1000)
Shower axis £ T FADC trace of SD tank The separation power of ti2(Rchis) is similar to that of
Astroparticle Physics in Chiapas i t1/2(1000)
., Electron o, Jrsassana The ti2(Renis) variable can be used as mass
10% —| I sons composition parameter and possible to improve results
1 obtained with t12(1000)
Karen Salomé CaballeroMora Muon astane 0 Flime (25ns)
UNACH £l
S el
wofy [ oy ; e
Meeting of the Cosmic Rays Division of the Mexican Physical Society mg . 20/70
3-5 October 2018 Particles arriving ok & e 5 — Karen S. Caballero Mora UNACH karen.scm@gmail.com

at ground

Puebla, México t1/2 as mass sensitive parameter 10,70

Karen S. Caballero Mora UNACH karen.scm@gmail.com

Direct light in the SD and their

800f,

fa e s o s s o @

change in time Erroren la me?h.aon del centr? de un
Pedro Valencia Esquipula chubasco atmosferico, como parametro b |
Goal: 0_a.n E
To observe the effects of direct light in the tanks of the SD, and their evolution de I’a COImPOSICIOn de AR de IOS ray?s
ntime. o | | cosmicos, con datos del Observatorio
The change in time could provide information on the physical state of each . e
tank, Pierre Auger. N asaaaas
Such information can be also used for studying possible systematic effects in o

the measurements made by the SD
To quantify effects of the PMT’s aging

Comparison of XmaxSD_Dr vs EnergySD|
Proton

Maximiliano Limon Salazar?

Hernan Castellanos Valdés?
Dra. Karen Salomé Caballero Mora2

1.Benemérita Universidad Autonoma de Puebla
2.Universidad Auténoma de Chiapas

XmaxSD_East

[ Comparison of XmaxSD_East vs EnergySD|
Proton
Measurement

—+— lron

2270

Karen S. Caballero Mora UNACH karen.scm@gmail.com




Rayos Cdsmicos

Estudio de la eficiencia de disparo del arreglo de
superficie de ALPACA mediante simulaciones de Monte
Carlo

Univ. Carla Alejandra Calle Garcia

Universidad Mayor de San Andrés
Facultad de Ciencias Puras y Naturales (La Paz-Bolivia)
Meeting of the Cosmic Rays Section of the Mexican Physical Society
3 - 5 de Octubre de 2018

C. A. Calle Garcia (UMSA) Eficiencia de disparo de ALPACA

Escaramujo Project

Luis Rodolfo Pérez Sanchez, Victor Manuel Lépez Luna y Tadeo
Dariney Goémez Aguilar
The Escaramujo Project provided a series of hands-on laboratory courses on High

Energy Physics and Astroparticle Instrumentation in Latinamerican Institutions. The
Physicist Federico Izraelevitz traveled on a van, from Chicago to Buenos Aires.

México xic

Mexico
The courses took place at Institutions in S e
México, Guatemala, Costa Rica, Colombia, R s
Ecuador, Perd, Bolivia, Brasil, Paraguay Lveens )
and Argentina, at an advanced '.nmm;\),ngs,n:m;
oS )

undergraduate or graduate level AS

All institutions remain linked as a
community that can contribute to the larger e
worldwide efforts in cosmic ray science "‘*‘
through data collection and analysis. 7

Argentina

It initiated in Chiapas on August, 2015.
Finished in February, 2016 in Argentina

http://www.escaramujo.net - ' 58/70

Introduccion

1 / 28 [CENCHEEINGEY

Data is collected with a
Raspberry PI2, single board

http://www.escaramujo.net

Conclusiones y discusién

Conclusiones y discusion

ALPA CA Experiment

Andes Large area PArticle detector for Cosmic ray physics and Astronomy

e El ntimero de particulas de la componente electromagnética es
mayor para los rayos gamma que para los otros RC primarios.

o La cantidad de muones y antimuones es mayor para las EAS
generadas por nucleos de hierro que para las producidas por
protones y rayos gamma.

e El arreglo de superficie de ALPACA es 100 % eficiente en la
deteccién de RC primarios con energias mayores a
FEyqr = 10'2% ¢V, independiente de su direccion de llegada, tipo,
energia y posicion de impacto en el arreglo.

Eficiencia de disparo de ALPACA C. A. Calle Garcia (UMSA) Eficiencia de disparo de ALPACA 25 / 28

Conclusions and future work

The readout is done with

a time-to-digital converter eMeasurements of the muon flux as a function of the
poara (Quarkden altitude can be performed using Escaramuijo.

Four input channels.

3-Plastic scintillators
(EJ-200) and 3-SiPM
MicroFC-60035-SMT,

SensL

*The optimum parameters of the instrument must be set
and improved for the measurement next time

eThe software for data analysis of Escaramujo is being
performed and can be shared with the other Escaramujos

Preamplifier to set the

5. GPS module. 6. GPS antenna bias voltage,

7. Temperature sensor. 27V1to 36 V.

59/70

) 66/70
Karen S. Caballero Mora UNACH karen.scm@gmail.com



Rayos Cdsmicos

MATHUSLA detector

(MAssive Timing Hodoscope for Ultra Stable neutral pArticles)

GVqlSH]AINH
DE CHIAPAS

Cosmic Ray physics program for the

© A long-lived particle fravels upward and decays @ Cosmic rays coming from space
= into ordinary particles inside the barnlike detector. are traveling in the wrong direction
M ATH U S LA-C E R N Expe rl m e nt p ro posa I Particle trackers on the roof capture the decays. and can be filtered out.

1.Universidad Auténoma de Chiapas, Mexico

2.Universidad Michoacana de San Nicolas de Hidalgo, Mexico
3.Benemérita Universidad Auténoma de Puebla, Mexico

4. Universidad Mayor de San Andrés, Bolivia

5. University of Toronto, Canada

Decay

Falld

100 m ‘|’ @ Thick rock between the collision point and the detector blocks nearly all ordinary particles.
K.S Caballero-Mora?, J.C. Artega-Veldzquez?, A. Fernandez Tellez?, M. Rodriguez ‘ *y/
. . , . — <« o Protons collide in the LHC tunnel 100 meters underground.
Cahuantzi3, M. A. Subieta Vazquez?, D. Curtin®
Quanta Magazine
Meeting of the Cosmic Rays Division of the Mexican Physical Society
3-5 October 2018 J.C. Arteaga-Velazquez
Ay 7/40
Puebla, Meéxico Karen S. Caballero Mora UNACH karen.scm@gmail.com !
Final remarks
Cosmic Rays Physics case Cosmic Rays Physics case
3. Test of hadronic interaction models » A detector like MATHUSLA would complement the Long Lived Particle Searches at
1. Cosmic rays + Shower particlgs ) the LHC
+ Energy spectrum of cosmic rays - Correlat.lon with Ny, _N”’ Ne
o ) - Arrival times of particles . . ) )
- Obtain fine details of spectrum - High energy muon excess * ltis also possible that MATHUSLA would also allow to study several open issues in
+ Composition - Attenuation length of shower muons astroparticle physics (Cosmic rays, dark matter, gamma-rays, neutrinos,...)
- Spectra of individual chemical species - Muon prgdgctiqn height (MPH)
- New light knee ~ 700 TeV as observed by ARGO-YBJ? - Lateral distribution of muons/electrons/hadrons It would provide quality data on extensive air showers with unprecedented

- For events measured simultaneously with MATHUSLA/underground detectsr:
> Muon bundles and relation with EAS primaries
+ Anisotropies > Local py (6, E), p+/p- (6, E) data for EAS

- Fine spectrum of heavy component of CRs precision at PeV energies

* It would permit to validate/test predictions of hadronic interaction models at very

- Look for point sources + Shower properties . . R .
high energies with cosmic rays

- Investigate fine spatial-temporal structure of EAS
- Study inclined EAS
- Look for exotic EAS events * White paper for the MATHUSLA physics case (and intro to the Cosmic Ray potential)

2. High energy neutrinos has been finished*, CR MATHUSLA white paper is in preparation
4. VHE gamma rays

+ Look for y-ra events —> upper limits

- Anisotropy maps vs composition? It depends on statistics

+ Look for Earth-skimming/atmospheric/cosmic events.

- Neutrino oscillations, atmospheric flux, neutrino interactions, etc * Final design is under study

J.C. Arteaga-Velazquez J.C. Arteaga-Velazquez
Karen S. Caballero Mora UNACH karen.scm@gmail.com Karen S. Caballero Mora UNACH karen.scm@gmail.com 27/40 *Long-Lived Particles at the Energy Frontier: The MATHUSLA Physics Case arXiv:1806.07396v1

: 39/40
Karen S. Caballero Mora UNACH karen.scm@gmail.com



Rayos Cdsmicos

— 17:00 Test of SIBYLL 2.3 high-energy hadronic interaction model using the KASCADE-Grande muon data ®30m

In this work, muon predictions of the post-LHC model SIBYLL 2.3 will be tested using the data of the KASCADE-Grande observatory. Shower muons are employed
for these tests since they are very sensitive to the early hadronic processes ocurring in the shower. This way a failure of the model to describe the observed muon
data of EAS may imply a problem in the description of the haronic physics of air showers.

Speaker: David Rivera Rangel

E -_— Akeno (J.Phys.G18(1992)423) 6 EBCTOP (Astrop.Phys.10(1989)1) 3

- KASCADE (Astrop.Phys.24(2005)1) 1

I directdata AGASA (ICRC 2003) > KASCADEH 3
HiRes! (PRL100(2008)101101) KASCADE He

*

KASCADE heavy

TIBET-Il (ApJ678(2008) 1165)
GAMMA (J.Phys G35(2008)1 15201)
TUNKA (ICRC-Beiing(2011))
IcaTop (2012-arXiv:1202.303v1)

HiResll (PRL100(2008)101101)
AUGER (ICRC 2009)

g
Oepoan
soep>

Yakutsk (NewJ.Phys11(2008)065008)
KASCADE-Grande (QGSJET Il) hehN
KASCADE-Grande heavy

KASCADE Grande ightsmedium
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Rayos Gamma

LAGO experiment Conclusions and future work

Hugo de Le6n Hidalgo for LAGO-Chiapas

Latin American Giant Observatory

-

«« 1.- Scientific objectives: to study high energy . .
. astroparticles, Meteorology and Space Climatology, and i ES“ manon Of S PE
1 = Maramblo (200 -, .. Atmospheric radiation and its applications ® StU d ieS for V E M eSt | m at | on

2 = Bariloche (850 m)

= Buenos Aires (10 m) _ H At . i i : . . . . . e
1= Campinas 63 ) 20 B 2 Academic objectives: To train Latin American eLight studies in the tank (see talk by Christian Ramirez)

5 = La Paz (3630 m) % = students in high energy physics and astroparticle
o= g:;::;a"(g;z‘;’g, b ; physics, and to form an open and collaborative network ° C alibration
8 = Cusco (3400 m) t s of high energy physics researchers.

9 = Lima (150 m) N 4

10 = Huancayo (3370 m) z ‘FU” the WCD
11 = Campina Grande (550 m) = 3 20
12 = Riobamba (2750 m)

13 = Quito-SF (2800 m)

14 = Quito-PO (2800 m)

15 = Pasto (2530 m)

16 = Bucaramanga (956 m)

17 = Merida-ULA (1893 m) -

18 = Caracas-USB (1200 m) hotid L
19 = Caracas-UCV (900 m) g Tyvek inside

eTo deploy the tank at FCFM Campus
¢ o deploy one tank on Tacana Vulcano

20 = Guatemala-USC (1490 m) External layers '
21 = Sierra Negra (4550 m) s 5
22 = Tacana (4092 m) 3
23 = La Serena (28 m) ¢
24 = Sao Paulo (760 m) s
Tank already
prepared
il — v_ . Base built
PoS(ICRC2017)385 67/70

69/70

Karen S. Caballero Mora UNACH karen.scm@gmail.com

Pruebas de Luz para un WCD de LAGO-Guatemala LAGO-UVG

Christian Ramirez

Universidad del Valle de Guatemala

ram155650@uvg.edu.gt
Asesora: Dra. Karen Caballero

3 de octubre de 2018

Resultados

(@) 50, Carga y conteo de eventos

Histograma de Cargas

w50

Christian Ramirez (UVG) Pruebas de Luz 3 de octubre de 2018 / 2000 00
H Fiom §
M 1000 RN
2 f el
500 %0 :
il
0 T oo me =0 wo

200 400 600 800 100012001400 1600
Carga [ADCa]

Histograma de carga antes que las
pruebas de luz fueran realizadas

o
Caroa (0ca)

Histogramas de Carga después de las
pruebas de luz

Christian Ramirez (UVG) Pruebas de Luz 3 de octubre de 2018




Rayos Gamma

High Altitude Water Cherenkoy
‘Gar-Ray Omertary

Resultados recientes en fisica de rayos
cosmicos con el observatorio HAWC

Hermes Leén Vargas
Instituto de Fisica, UNAM

Reunién de la Division de Rayos Césmicos, SMF
Puebla, Puebla
4 de octubre de 2018

Il HAWC Collaboration
The Astrophysical Journal 843:40 (2017)

39 fuentes detectadas, {19 nuevas! (sin asociacion a fuentes conocidas en TeV)

H. Ledn Vargas (IF-UNAM) Resultados recientes en fisica de rayos césmicos con el observatorio HAWC 23

El misterioso exceso de positrones

El flujo de rayos gamma detectado por HAWC es producido por los leptones mientras
se propagan a través del MIS y sufren dispersion inversa de Compton en el fondo de
microondas. Usando las propiedades medidas con HAWC, podemos inferir la

propagacion de los e* hacia la Tierra

102 :

HAWC Collaboration
Science 358 °
911-914 (2017) e ,+

_ 10}

. s T ©
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El flujo de positrones no puede ser explicado si tiene como fuentes a Geminga y a 2HWC

JO700+143

H. Ledn Vargas (IF-UNAM) Resultados recientes en fisica de rayos cosmicos con el observatorio HAWC 36

SS 433 ;/Que produce los fotones?

log[(Hz,,)]
4 9 1 "_' 1‘5 1 "r,«‘ ;"1 24 L"T "",':')
Leptonic (inverse Compton) Radio (ref. 14)
Leptonic (synchrotron) XMM-Newton (ref. 15)
Hadronic (n° decay) RXTE (ref. 16)
2 MAGIC-HESS 95% upper limits (ref. 19) HAWC (this work)
= 1 VERITAS 99% upper limits (ref. 20) | iPuincado en Nature hO\j!
-+ LETTER |
) https://doi.org/10.1038/541586-018-0565-5
0 -
- Very-high-energy particle acceleration powered by
: the jets of the microquasar SS 433
,4 ‘

loglE, (eV)]

Espectro en energia de la region e1. Los datos de HAWC dan por primera vez evidencia
de que todo el espectro se debe principalmente a una misma poblacion de electrones

H. Ledn Vargas (IF-UNAM) Resultados recientes en fisica de rayos césmicos con el observatorio HAWC 41

(LRI — 10:00 Resultados recientes en fisica de rayos césmicos con el observatorio HAWC

Speaker: Hermes Leon Vargas



Rayos Gamma

El remanente de supernova W50

Tracy Colson

H. Ledn Vargas (IF-UNAM) Resultados recientes en fisica de rayos cosmicos con el observatorio HAWC

Jtros resultados de HAVVU en esta

reunion

Otras charlas [hoy)

* The use of neural networks for gamma/hadron separation with
HAWC
14.00. Tomas Capistran Rojas

* The Light-Component of the Cosmic Ray Spectrum measured
with HAWC
14:30. Juan Carlos Arteaga Velazquez

* Estimaciondel parametro de edad a partir del estudio de la
distribucidn lateral de carga depositada utilizando el
observatorio HAWC
15:30. Jorge Antonio Morales Soto

* Meétodo preliminar de analisis de composicidn de rayos cosmicos
16:00 Juan de Dios Alvarez

H. Ledn Vargas (IF-UNAM)

Resultados recientes en fisica de rayos césmicos con el observatorio HAWC

WX — 10:00 Resultados recientes en fisica de rayos c6smicos con el observatorio HAWC

Conclusiones

* El observatorio HAWC es el primer instrumento para estudiar

ciencia de altas energias que es construido en Viéxico

* Aunque disenado para hacer astrofisica de rayos gamma, es una
excelente herramienta para estudiar rayos cosmicos

« HAWC ha permitido descartar una posible fuente del exceso de anti
electrones: ¢ materia oscura?

* Se han observado jets producidos por un sistema binario a energias
de TeV por primera vez, desafio para modelos teéricos

iMuchos resultados en preparacion!

HAWC :

The High-Altitude Water Cherenkov Gamma-Ray Observatory -
&

H. Ledn Vargas (IF-UNAM) Resultados recientes en fisica de rayof

K
nicio | Noticias | Ciencia Observatorio Detalles Publicaciones Datos | Colaboraci on | Contactq

Noticias y Comunicados de prensa de HAwWC

HAWC observa aceleracion de
particulas en ch,
o2 0rros astrofisicos

Los nicleos galcticos activos (Active Galacti

c Nuclei, AG
lonizada que se cree que aceleran los rayos N) producen poderosos chorros de materia

M§mlcos hadrénicos de més alta energia. Observar los rayos
encia de tal aceleracién de particulas. Desafortunadamente, |a

para resolver especialmente Sus chorros con la generacién

actual de telescopios de rayos gamma. Sin embargo, es Pposible observar chorro: en mi udsares,
g N S croq
sistemas de estrellas extremas en la Via Lactea que tienen como AGN en miniatura.

https://www.hawc-observat

Speaker: Hermes Leon Vargas



Rayos Gamma

The light component of the cosmic ray spectrum 10! COﬂCIUSlon
measured with HAWC

L The lateral age parameter is sensitive to the composition of cosmic rays at

P " T
M _ for the HAWC Coll s HAWC.
. Jniversidad Michoacaia, &
iy " 2 %1 .
o g

all-particle

<~ A first analysis of cosmic ray composition with HAWC has allowed to
reconstruct the spectrum of the light component (H+He) of cosmic rays in
the range E = [10, 158] TeV.

E*dN/dE
5

\ : <~ The reconstructed spectrum of H+He shows a knee (Ay =-0.26 + 0.06) @
10 100 48 10° 10 4o E = 30+1O-8 Tev.

cor S
unpu,mgﬂc.v) Reunién de la

1072
HAW( Cosmic ray

divisi

< Studies on the heavy component of cosmic rays are also underway.

Analysis for looking for new gamma ray

Estimation of thg energy for Cc?srr,no Rays with HAWC sources from the galactic plane
Fidel Estrada Jiménez

José lvan Abadia Sarmiento

Method: | | _ Procedure: —
© The core of the shower must be estimated with accuracy in order to be able to : : significative zones
correctly describe the lateral distribution of the shower on the surface §LoLing e gaactis pans

from the GP
(GP) with recent HAWC data fom the G

Templates based on simulations of proton and iron primaries are performed

- The core position and energy from templates will be compared with the
information from measurements

~ The comparison is made through a maximum likelihood analysis

The template corresponding to the maximum likelihood according to the
measurements will give information on energy and core position

AR = 289.60
Dec = 14.36
SIGN. =5.27 50 49 48 47

1 23 45 6 7 8 91011
significance [o]

6/; O Karen S. Caballero Mora UNACH k il /
A MJJQ_
Kare S Caba”e 0 Mora UN C karen.sc @g ail.col



Rayos Gamma

LIV limits by y-rays

Instituto de Fisica de Sao Carlos

A FAPESP

I s s
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This talk!

Lang, Martinez & de Souza '18 MultiSrc

Pair
production
shift
threshold

HESS & FACT '17 Mrk501
HESS '17 Mrk501

Biteau & Williams '15 MultiSrc

Testing fundamental physics
with Astrophysical Sources: LIV

5 Vasileiou et al '13 GRB090510
Time
Energy
Dependent

MAGIC '17

; VERITAS '17 Crab
Humberto Martinez-Huerta, e

IFSC-USP, Brazil Photon
decay

Martinez & Lorenzana '17 Crab

Martinez & Lorenzana '17 RX J1713.7-3946

Time

. . . . ilei 1'1 |
Meeting of the Cosmic Rays Section of the Mexican Enciy e —— ORBO0S10 \

Physical Society Dependent [IMASIC Crab n=2 |
3-500t2018 Lol Lol Lol
10'% 10" 10%° 10?! = SOUTHERN
GAMMA-RAY -
E£21)\/ [eV] SURVEY | f(
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Neutrinos

The ANDES laboratory

40/62

Manifested interest in contributing to ANDES

@ interest for collaboration and instrument installation in ANDES: @ Brasil:
© Jennifer Thomas, SuperNEMO CB Chair ©  Rede Nacional de Fisica de Altas Energias
O Daniel Santos, MIMAC Spokesperson © ICE, UFRJ
O Kai Zuber, COBRA Spokesperson ©  IFRW, UNICAMP
O J. Conrad, M. Shaevitz, DAEDALUS Spokespersons © ICRA, CBPF
©  A. Galindo-Uribarri et al., ORNL ©  Neutrino Physics group, UFABC
© HEP, PUC Rio
Interest in collaborating to the construction and operantion of the O Instituto de Fisica, USP
ANDES laboratory by latin american groups:
@ Chile:
@ Argentina: O CCTVAL, UTFSM
© IFLP, UNLP ©  Pontificia Universidad Catolica de Chile
©  Neutrones y Reactores, CAB ©  Universidad de Santiago de Chile
O Particulas y Campos, CAB ©  Dpto Ciencias de la Tierra, Universidad de Concepcién
©  Bajas Temperaturas, CAB © ICFM, Universidad Austral
O Instituto Geofisico Sismoldgico Volponi, San Juan
© ITeDA, CNEA-CAC ©  Mexico:
© 1&D - PNGRR, CNEA-CAC O Instituto de Biotecnologia, UNAM
O Fisica Experimental Altas Energias, UBA O Instituto de Ciencias Nucleares, UNAM
O Instituto de Matematica Aplicada, San Luis O Grupo Astroparticulas, UMSNH
© Empresa SOLYDES O FCFM, BUAP
50/62

— 11:30 El laboratorio subterraneo ANDES

Original scientific programme for ANDES

* Neutrino
o host a double beta decay experiment
o build a large neutrino detector as a
flagship experiment
o similar to KamLAND/Borexino?
« focused on low energies
» solar/supernovae/geo-neutrinos

o Dark Matter
o modulation measurements
o 4th generation
o new technologies

» Geophysics
o Natural link of seismograph networks
o “flat slab” study

» Biology
¢ Low radiation measurements

* Accelerator

o Nuclear astrophysics
o DAR neutrino beam?

44 /62

Underground Laboratory science is at the frontier.

There is a unique opportunity to build ANDES,
a world class deep underground laboratory,
one of a kind in the southern hemisphere,
operated by an international consortium

http://andeslab.org/
61/62

Speaker: Xavier Bertou



Neutrinos

—= 11:30

External and internal neutron backgrounds in SNO+ experiment ® 30m

SNO+ is a neutrino experiment located 2 km underground at SNOLAB, Sudbury, Canada; the primary goal of SNO+ is a search for a rare nuclear process called
neutrinoless double-beta decay in 130Te which will happen if neutrinos are their own antiparticles. A detailed study of radioisotopes mixed in the components of
the detector and cosmogenically induced backgrounds was performed using the Monte Carlo model of the detector, in order to characterize neutron backgrounds in
specific energy ranges for the study of several aspects on neutrino physics.

Speaker: José Luis Hernandez Hernandez




- 10:30 Participation of Mexico in Experiments in Particle and Astroparticle Physics

We review the past and present participation of Mexico in experiments in particle and astroparticle physics and comment briefly on the present status of these
fields. We discuss a list of actions that would be advisable to take to enhance the development of Mexico in these areas and to potentiate the impact of the
Mexican groups on their respective collaborations

Speaker: Luis Villasenor

e Participaciones Nacionales e Institucionales
o Estrategias para el desarrollo de la Fisica de Rayos Cosmicos en México



Algunos Retos y Conclusiones

Conclusiones
* La fisica de astroparticulas es una realidad en México

* La participacion en Experimentos y Colaboraciones
nacionales e internacionales es activa y dinamica

Retos
e Reactivar la Division

* Fisica Solar / Gamma-ray / Cosmic-ray / neutrino /
DM /...

* Trazar plan de desarrollo a largo plazo
= Pierre Auger, HAWC, /?



Mensajeros cosmicos

GRACIAS!




Reunion de la Division de Rayos Cosmicos




