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Es dificil decir que es imposible, los suefios de ayer son la
esperanza de hoy y la realidad de marnana.’

Space Flight Center Explore © o ) News & Events v  Multimedia v NASA+ [LIVE

Goddard Home About Goddard v Programs and Missions v STEM Engagement Multimedia v Visit Goddard v

Dr. Robert H.

Goddard

Dr. Robert Hutchings Goddard (1882-1945) is considered the fatherof
modern rocket propulsion. A physicist of great insight, Goddard also had a
unique genius for invention. It is in memory of this brilliant scientist that
NASA established the Goddard Space Flight Center.
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EL PAIS

HELIOFISICA

' Espana llega a la Navidad con el
triple de contagios de hace un afno

1supera los 500 puntos y entra en maximo riesgo » «Se ha cometido el error de decir
sien; debimos reducir la movilidad en los puentes, vamos tardex, dicen los expertos
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‘SpaceCare :
’ SATELLITES VS DEBRIS 3
4 oa: } ‘ P
7500 working satellites share ' Debris objects travel many Lot
their orbits with ©2(0 tonnes P kilometres per second. In case 5 et
of space debris % of impact, they may destroy * Y .
working satellites '
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= 130 million

.

¥ debris fragments i
il 1 mm-1 cm in size
discarded rocket stages f
~
.
) x5 N
3 900 tracked 0%
L] g .
=1 000 000
fragments
= 2800 0
defunct satellites 1-10 em in size
= 21000 =36 500
other debris objects  fragments larger
than 10 cm G .
P . .3 . oo .
%= About 26 000 debris objects ShaRes Shlacts that cannct be munftored llustracion. Crédito European’Space Agency/SPL
El are monitored from Earth estimated by statistical models



SPHEREX 6USTO ' RS
- NEW HORIZONS VOYAGER 1

FERMI  XRSM R VOYAGER 2
STARBURST  CHANDRA BEPICOLOMBD" ‘ '
WEBG TESS
" IXPE GEHRELS SWIFT XMIM-NEWTON® ENVISION®
PANDORA AREL PUEQ DAVINCI =
. EUCUD*  NUSTAR VERMAS
- -
N 318 DRAGONFLY
GLMR MAIA  TROPICS GPM  N0AA-20, 21 :
TEMPO .. ocn 0CO-2 CLOUDSAT AURA MISAR  ES0-1,2,3,4 NEO SURVEYOR
INCUS TSIS-2 ICESAT-2  SMAP
ADUA  PACE wﬂemsnss _ JUICE*
CYGNSS ; GEDl + OSEUS-RENAPEX
. us - - CLARREO-PF wey
0603 TS5
APH SAGE I JUNG
e XROOTS // PK-4*
FLARET _~~  MICRO
_RR .~ DECUC* SENTINEL-6
SPECTRUM MICHAEL FREILICH* 5
X EARTH
- SENTINEL-68*
o SRL-SRH saomes @
i SRL-MAV  MAVEN e @
. PREFIRE MRO = * PSYCHE wsrsores @
PEREGRINE- B ROSALIND FRANKLIN MARS ODYSSEY asnay & rivacs @
> LUNAR PATHFINDER* e (| - MRS EXPREES PERSEVERANCE ESCAPADE :
SUBSA * VEGGIE / LANDSAT 7.8.9 FUTURE LALNCHES §1 80LD
PFIAI PH 18T NOVA-C . A ‘ 3,4 TRACE GAS ORSITER* SPATNE RPN
AWE FBCE = VR TN
mg):;mr SERIES-2" DSCOVR® OPERATING & FUTURE
NG GRIFFIN-1" 2D NovA-C™ L SWOT
15 & VIPER = '
LEIA IR0 HOVA-C SUOMI NPP*

OTTOZER 2023 x-1" TERRA



Artemis[a]:!! Volvemos a la Iuna!!

Lunar Reconnaissance
. Orbiter: Continued
surface and landing
site investigation

€

Artemis I: First
human spacecraft
‘ to the Moon in the
/i 21st centur
R AR
\ * '8 v Jgo

Early South Pole Robotic Landings
Science and technology payloads delivered by
Commercial Lunar Payload Services providers

f/

Artemis lI: First humans
to orbit the Moon and
rendezvous in deep space
in the 21st century

Septiembre
2025

-

':I'tzr ”

2]

Gateway begins science operations
withTaunch of Power and Propulsion
Element and Habitation and
Logistics Outpost

Volatiles Investigating Polar Exploration Rover
First mobility-enhanced lunar volatiles survey

LUNAR SOUTH POLE TARGET SITE

Artemis lll-V: Deep space crew missions;
cislunar buildup and initial crew
demonstration landing with Human
Landing System

Septiembre..

2026 éu—

-
n Uncrewed HLS ore
g
4 ¥ Demonstration |
.'a.I. 3. | g
o ﬂ ‘
a e .‘,
o B S

Humans on the Moon 21st Century
First crew expedition to the lunar surface






Impacto de la
actividad de la Sol

Energetic Solar Flare

Electrons . Protons
s Damageto »
g Spacecraft A :
¥ Electronics S v
3 GPS Signal : .
ﬂ Scintillation "\ Radiation Effece
2 - S \ ~on Avionics

Geomagnetically =
Induced Current -

e ‘ B A Desplazamientos de Satellites, impacto en HF radio
Inctl)Effect;Iin Cae comunicacion, comunicacion satelite, GPS transmission,
Submarine Cables o N > S

salud ...

Telluric Currents in Pipelines



EVENTOS EXTREMOS

Dibujo de Richard Carrington, 1859

CASO 1: Evento de Carrington e
/ “U o
CASO 2: Evento en Mayo 1921

CASO 3: Evento en Marzo 1989 [Quebec]
POWER SYSTEM EVENTS DUE TO SMD MARCH 13, 1989

Otros Casos: ANIK E-1 (January 1994) y Telstar
401 (January 1997), Galaxy IV (May

1998).

15



theWHI TEHOUSE presio 2 A « THE WHITE HOUSE

WASHINGTON

Preparingthe N ation for Space Weather: N ew
Executive Order

6 AT 10:00 AM ET BY DR. TAMARA DICKINSON

Summary: The Administration takessignificant step towardspreparingcritical infrastructure
and technology for therisk of space weather.

Today, President Obama signed an Executive Order
that seeks to coordinate efforts to prepare the Nation
for space weather events. The Executive Order will
help reduce economic loss, save lives, and enhance
national security by ordering the creation of
nationwide response and recovery plans and
procedures that incorporate technologies that
mitigate the effects of space-weather events. By this
action, the Federal Government will lead by example
and help motivate state and local governments, and
other nations, to create communities that are more

resilient to the hazards of space weather.

The term “space weather” refers to effects on the

space environment that arise from emissions from the a
tory. (Photo Credit: NASA)

sun, including solar flares, solar energetic particles,

and coronal mass ejections. Space weather is a natural

hazard that can significantly affect critical infrastructure essential to the economy, social

wellbeing, and national security, such as electrical power, water supply, health care, and

transportation.

on from the NASA Sola|

i EL IMPACTO EN NUESTRAS VIDAS

En el caso de un evento extremo ~1921
-~130 milliones de personas quedarian sin luz/electricidad
-~$1-2 trilliones en eller afio

[NRC 2008, Riley et al. 2017. Spa. Sci. Rev.,NOAA Report
2017

International Organizations

COMMITTEE ON
SPACE RESEARCH




Estudiando al Sol

SDO/AK 171 2014-10-15 00:11:24 UT
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45° Solar-MACH

https://solar-mach.github.io

Solar Orbiter, 2020

ESA/NASA, Parker Solar Probe Plus, 2018
wsolarorbitee ™ perihelion 60 R, NASA,

Orbit - 34° perihelion 9.5 R
10 instrumentos 4 instrumentos



at 35.7 Rs

First Perihelion 3 B : | RPW—ANT

 LGA

- MAGIBS O

/g RPW—SV\ :
ey~ N | MAGOBS ‘ N\
\Q‘D)/) EPD-STE — > \\ :
"y I
Venus Flyby #1 SWA-EAS RPW-ANT

~ | N\ RPW-ANT

First Min Perihelion
at 8.86 Rg from Sun’s surface



De Perihelio a Perihelio

¢DAnde nace el viento solar?

2022-03-26708:00:50.267

Courtesy A. Finley



Algunos datos

» Edad~4.6 billones de afos.

£S5
~ Internal structure:
inner core

» Situada en la Via Lactea junto a ~250 billones de
Wi 55 T bl i estrellas similares. Con una orbita alrededor del
Ny centro galactico ~220,000,000 de afios.

» El periodo de rotacion ~27 dias y es 109 mas grande
que la Tierra.

» Masa ~2x103%° kg (nucleo), ~¥99% de la masa del
sistema solar.

» FUSIONES NUCLEARES - 620 milliones de toneladas de
hidrogeno se transforman en 606 millones de toneladas
de Helio por segundo. El resto se convierte en energia

o N (E=mc?).

2003/10/28 06:24 UT

‘ » Laenergia liberada toma ~200,000 afios en alcanzar la

| | superficie y la luz emitida toma 8 minutos en llegar a la
Tierra.

» Laestructura del campo magnético solar es generado
por un iman interno.




Solar Dynamo

Solar Min

Solar Max

weakening trend in
solar cycles since SC21

SDO August 21, 2012




¢-.-yquéocurre cuando la energia se libera?

STEREO - SDO
Oct 25-28, 2013

SOHO

& g R '
‘ .' ,",-;‘3\‘\&“&

" e

C2 2000/07/14 02:54.05



Fendmenos transitorios en la Heliosfera




éCual es el origen de e al viento solar?

éComo funcion ion entre el

iComoi

éCo

¢Como el Sol crea y controla la Heliosfera?




Earth to scale

2022-03-30T04:30:01.052



photo; chromo- TR corona
sphere sphere -

~--.

Okm 2000 km height

2012)

© S. WEDEMEYER






Observacion de Fulguraciones con multi-instrumentacion

EUI/FSI 174 A EUI/HRI 174 A
STIX 5-9 keV
STIX 16-50 keV



6\@&' Seguimiento la linea Sol-Tierra : EUI + SOHO
observationes
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TRACKING SPACE WEATHER 11 March: Solar Orbiter SWA detects CME as a change in

properties of the solar wind

Solar Orbiter felt a coronal mass ejection (CME) wash over it on
11 March 2022, predicting when it would hit Earth and allowing
astronomers to capture its impact as aurora

Counts

Energy per charge

T

- , ‘ 11 March: Solar Orbiter MAG detects CME in magnetic field
- 623 L ' 100 f ‘
‘ N 50 [ } L Y
. :
-50
g e \ 13 March:
B Aurora triggered in
10 March: (ME observed on Sunby & . | P Earth's atmosphere
Solar Orbiter and Soho . mm@j; i ':I " ("WW
b BTotal B« — By | — B2 e
12 Mar pERVETS 14 Mar 15 Mar
EUI: Extreme .
; 13 March: (ME reaches wg® Wind
Ultaviclet Imager Earth; Wind detects CME in -~

MAG: Magnetometer e
’ g ; magnetic field ® 1.5 million km from Earth
SWA: Solar Wind 150 million km from Sun

Solar Orbiter Analyser ;
67 million km from Sun Soho r_\‘
e

Central Sun image: ESA & NASA/Solar Orbiter/EUI team; corona imagery: SOHO (ESA & NASAJ; Solar Orbiter data: ESA & NASA/Solar Orbiter/MAG &
SWA Teams; Wind data: NASA/GSFC/Wind; Aurora: J Bant Sexson IV




Breve historia de Solar Orbiter

Construyendo una mission Solar Orbiter at IABG (Oct 2019)

WITHOUT, " ®
EN{=INEERS
BN f 5 #oge
SCIENCE IS JUST
PHILOSOPHY

Dia del Lanzamiento (9 Feb 2020




Eclipse Solares en Espaia

Tennessee 2017




Proxima parada .... Marte




European Space Agency
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