N
/1sJR ASTRO

X
\ Asociacion Salvadorena de Astronomia




SO0 TORMENTAS SOLARES:
. ELEVENTO CARRINGTON-







LOS TRES ACTUALES Y MAS PROBABLES FACTORES
QUE PUEDEN ACABAR CON LA CIVILIZACION MUNDIAL TAL
COMO LA CONOCEMOS SON:

- IMPACTO DE UN ASTEROIDE

- TORMENTA SOLAR

- ESTUPIDEZ HUMANA
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PROTUBERANCIA SOLAR
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MAGNETOMETRIA ESPACIAL SOL

Espiral de Parker
Campo Magnético Interplanetario

- JHelioviewer ~ Distancia: 10 a 20 ua
wtory ~___ Rotacion: cada 27 dias
Cambio: cada 11 afnos
Potencia : 50 Gauss
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. Cola magnética

- Particulas de viento
= - solar reflejadas’

| / Ginturones de Van Allen

Atméfera bfera terrestre -y
~0-100 km =




— 35 Kms







Las auroras se producen en
las regiones polares

Luces del Norte Su nombre proviene de Aurora, la diosa romana
(aurora boreal) del amanecer, y del nombre griego Boreas, que
significa viento norte.

Luces del Sur Se produce al mismo tiempo que la aurora
(aurora austral) boreal, y cada una es casi un reflejo exacto de
laotra.  Austral : “del Sur”



El primer indicio de que va a producirse una aurora suele ser la aparicion de un
arco de luz verde en el cielo del norte.

Si la perturbacion magnética se extingue, el arco se desvanece, pero si se
intensifica, el fenémeno entra en la fase de arco activo.




El borde inferior del arco se hace mds fino y adquiere un llamativo brillo azulado,
desplazandose con rapidez hacia el sur. Al mismo tiempo, la forma del arco se
descompone en rayos paralelos, que se extienden hacia arriba, y por lo general se
desplazan de este a oeste a lo largo del arco. Si el fenémeno continlda ganando
intensidad, comienza la fercera fase.

En esta fase, la corona aural, es la mas espectacular aunque dura muy poco. De vez
en cuando, la corona se funde, transformdndose en un abanico de luz que cubre el

cielo; otras veces, inicia rdapidas pulsaciones, emitiendo miles de rayos en cascada.
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NORWAYLIGHTS

FORECAST THE EXPERIENCE

Obpesiekion Temey 2012-03-12 12:00 UF

Forecast for The Lofoten Islands

NORTHERN LIGHTS - MONTHS

Month Activity
January

February

April
May

June

July
August
September

November

December

I Visible [when the skies are dark and clear]
Not visible [due to constant daylight)

ABOUT THE LOFOTEN ISLANDS
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MAVEN
Mars Atmosphere and Volatile EvolutioN Mission

The Ground Level Event on Mars
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Hubble Space Telescope | Observations of Neptune (1994-2020)

Cloud features plotted against solar UV radiation
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Neptune observed with NIRC2 on the Keck telescope
at 1.63 um from 2002 through June 2023
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NOAA Space Weather Scales
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400 Years of Sunspot Observations
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- Rotacidn diferencial del Sol.
- Primera vez en observar y describir una erupcion solar.
- Conexidn de la actividad magnética solar-terrestre.
-Elementos del eje de rotacidon del Sol, basandose en los
RICHARD CHRISTOPHER CARRINGTON movimientos de las manchas solares.
1826 - 1875 - Medalla de oro de la Real Sociedad Astrondmica en 1859.
- Lalande Prize of the French Academy of Sciences in 1864
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Martes 1° de Septiembre de 1859, 11:18 -11:23 am
Cambridge, United Kingdom

RICHARD CARRINGTON




EVENTO CARRINGTON

Magnetometro
Greenwich Observatory, London
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Storm Onset

SEPTEMBER 1 SEPTEMBER 2

MIDNIGHT

HORIZONTAL FORCE

Trace of the horizontal component of Earth’s magnetic field from Kew Observatory for 1-2
September 1859, showing the magnetic crochet at 11:15UT on 1 September and the great geomagnetic
storm that followed 17.6 h later and drove the record off scale (Stewart, 1861; Bartels, 1937).
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arrington, Singular Appearance in the Sun.
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out, in tha pos
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rovided by the NASA Astrophysics Data System

Richard Carrington's paper in the Monthly Notices of the Royal Astronomical Society



A . STORM OF ELECTRICITY

TELEGRAFPH TFI PEB USELESS FOR
SEVERAL HOURS.

ONE OF THE MOST BEVERE DISTURBANCES
FOR MANY YEARS, EXTENDING EVEN TO
EUROPE—TELEPHONE WIRES ALSO OB-
STRUCTED—BUSINESS DELAYED A GOOD
PART OF THE DAY.

Yesterday’s storm was accompanied by a
more serious electrical disturbance than has been
known for wears. It very seriously affected the
wworkings of the telegraph lines both on the land
and in the sea, and for three hours—from 0 A. AL
until noon—telegraph business east of the DMissis-
tippi and north of Washington was at a stand-still.

EVENTO CARRINGTON

The Aurnral Dispiay in Hoesian.
Besror, Priday, Sept. 2,
There was another display of the Auvrew
uight, g0 brilitant t
print could be read by the lighte The ef Y
ued ilrovgh this furencon, conslderably affecting ths
workiepg of the telegraph lines, Tne aurcrel cur.
rents from enst to wesl wara 5o reguiar that the
raters on the INeslesn lines were able to hald ©
nication apd tiarsmit ieessegesover the line betwaen
this city and Portiand, the useal bulterles belng dis.
continned froin the wire. The sume effects were ex-
Lhikited upoan the Cape Cod and vther Hoes,

o

Ehe New Jork Times
plember 3, 1859
The New York Times



EVENTO CARRINGTON

Carrington Event

AURORIL PIIENOWENAL

RBemorkable Effect of the Aucora Upon the
Teregenph Wiree,

The Aurora which occarred en Thursday cight
produced efivets much more remerkable thun those of
tie previcua Sunday nipgnt. The suroral currents
were arfliciently powerful on Trursday (o enable tha
telegraphic operators at Porband to transmit mes.
sages 10 Bosten without resorticg to the usa of the
b).‘i:.’.?(-*'ﬂ'..s; and simiar phom(_m*mi were chserved at

p = l.d:.bmg}n. A terins of experiments upon this CUTIONS
Ehfl\“wuorkmm“ oleeinesl Coniiing wasinetitatar oo ovo g0 1 oa
Published: September 5, 1859 Thy results are nuticed d‘_%m) Lers, wn.i‘c'n‘
Copyright © The New York Times | Putelish the following aty = L op2yators:
> s “ P }

“Happening to lean towards the sounder, my
forehead grazed a ground wire. Immediatelyl & &
received a very severe electric shock. An old mang: 2.

sitting facing me said he saw a spark of fire jump | ~£
from my forehead to the sounder”



EVENTO CARRINGTON

Bea. . :
J. DE GRANDA,

CRONICA  ESTRANGERA.

—AuRORA BOREAL.—La aurora horeal que se ob-
servo en Madrid, 6 por mejor decir en Kspaita en
ta noche del domingo al lune de Ja semana pasada,
ha siifo osteusible en toda Europa, & juzgar por lus
noticias que van Legando de Paris, Lowdres v otras

vurias capitades, Bl Diario de fBruselas ta heelw !
“phservar fue el st din se hieioren sensihfes va- :
rios fendisenos curiosos da ta fisicn del globo. Al

medio dia del domingo, L sguja magustica empezd
4 sufrir impresiones violentas, y las liueas lelegra-
ficas en Oslende, Anveres, Limdres, Paris ¥ Berlin,
y aun el cable sub-marino eutre Osten!e v Donores
dejaron peretbir signos evidlentes de relacion con el
precitado fendmeny durante el espacio de su api—
ricion.

~—'rop1Gi0sa FECeNu10aD. —El Correo de los Es=
tados—Unidos, § ijiucn dejanos el mérito de la in-
vencion si el hecho no es certe, cuenla lo siguien-

¢* El Evento Carrington en Granada - Testimonios de prensa de época.

" [ CORRESPONDENCIA AUTOGRAFA

45D LG8 204 DE TOGOS'TA5 PARTION

N0 X1, TADRID, ViR

do en las dlturas de Al!nmhm,;i:);l;::” y

pane descansar de sus rabujos artisticns, .l v
g £

—_— |
La aurora-boreal que digimos habemm, L

Manrid perfectaments dias pasados, s by ﬁ' ’
ver tambien en Granada ¥ otras eapilgls "
——eePee

ESPANA

0GY, C5°C08 A cuunto se podia esperar; hay distri=
tos en que se ha dejado una parte de ella en Jas
mieses. Sin embargo, ef pan estd ciro en Viena
~—AURRA BopEAL.— La aurora boreal que & lti-
mos del mes de Agosto aparecid tan brilaate en al
Norte de Europa, desplego tambien sus maguificen-

¢ cfas en el Norte de Américy, y ejercié ta misma in-

fluencia sobre los alambre: efcetricos. A epea-de ps-
le asunto escriben con feeha 29 de Agosto deside
Montreal al Correo de los Ustados-Unidos 10 si=
guiente:

«Lax aurora horeal del domingo, visible en toda
esta parte del Canalid y en los kstados-Unidos de la
Nueva Inglaterra, ha sido fa mas hernosa que se
ha visto haee veinte cios § esta parte. Su efocto 5o
bre los alambres telegréficos es de los mas sinfula-
res. Hubo gren dificwttad on trasmivie desile fas
ocho de fa noche hasta la nna de la meading 400 pa-
fabras v un despacho del [ndiam enviado de 1
Pointe-aux: Peres « Montreal, Una lora despues
de fa media  noche se hizo este trabajo tan penosn,
(i Né necesario abaudimar y ecrrar los despachos
de difereles estaciones. La aurora boreal hizo bu-
jar considerablewente la tempelatura en of Norte
de los Estados-Unidos. En Bridye port, entreuiros,
guedaron sorprendidos al levanlarse en la madana
dei funes, ¥ ver que habia Lelado durante lg nsclie.
La aurora hareal prodnjo (ambien el efecto de co-
muaicar al ¢ielo una clavudail escesiva.

J. pE Graspa,

GRONICA DE TEATROS.
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S O vpnl }\ wvada o Oueré:
Aurora boreal. i ool b Aurora boreal, observada en Queri
Este lll:lgmh(,t) mereoro que des- la noche del 1, S ”1 o) “(_ Se.

tiembre de 1859.
to 4 dejarse ver en Mexico, ha apa. Raviit voi 164

La Sociedad ha publicado lo si-
guiente:

de Noviembre de 1789 no habia vuel-

R . P y g . R ans :
Entre una y dos de la mafiana | asido anteuoche despues de setenta

bz : :
| anos, sobre nuestre horizonte. Algu-

r ; :
| la clase de astronomfa del Colegio |,

|
|
|
i
|
f :
| de ayer el director y los alumnos de

108 segundos antes de las doece, una
| T A z X . |
Nacional de Mineria, presenciaban ||, <onrosada uomenzo 4 tenir la par-
| ’ ’ . !

| desde su observatotio gl "-"I’l““'l"i"\te septentrional del cielu mas préxi-

| meteoro tan raro en presentarse en | na a |

|

os montes, dejando ver entre

|ellos y un espeso nublado que habia do lugar & los terrores con que la ign 4 MEXICO

\ ,
| por desgracia, un segmento horizon.
|ra polar, ya que tambien en el puln't“; iluminade porl ese luz gue fué

|

austral se presenta este fendomeno.|oradualinente creciendo en espacio,
g )

nuestra corta latitud, una aurora bo-

'real, 0 con mas propiedad, una auro-

| El cuarto cuadrante era ocupado des- ’vn intensidad y en color hasta oen-

3 . l : ,
|de el horizonte y a una altura como | par la estension del circulo del polo,

de 40 grados, 5 minutos antes de la |y reflejar sobre las torres y edificios

|una, de una hermosa nube blanca|de |a capital en fulgor carmin subi-

| que parecia frasparentar el color 10jo|do. Cerca de las doce v media el
| estendido en todo el Noroeste, y di- ‘ viento desgarrd un poco las nubes
| vidiéndose despues en diversos gru- | dejando visibles uncs instantes la es-
| pos 'y erectendo la intensidad del be- | trella polar que se destacaba sobre el
llo fondo, las nubes se presentaban |,

ampo iluminado, ecomo un brillante
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EVENTO CARRINGTON

COLOMBIA

Libro bautismal de la
Catedral de Monteria que
conserva una descripcion
del evento de 1859 e incluye
algunas imagenes de las
auroras pintadas a mano.
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Southern Cross
“El 2 de septiembre de 1859 el
Southern Cross, un clipper de tres
mastiles y 170 pies, se enfrentaba
a un tremendo temporal frente a
las costas de Chile.
El granizo y las olas no daban
tregua a los esforzados marineros
gue intentaban capear el
temporal...”



EVENTO CARRINGTON

Southern Cross
“...Tras varias horas de pesadilla,
cuando la tormenta amaind, los
marineros observaron con horror
gue estaban navegando en un
océano de sangre.
Al levantar la vista descubrieron la
razon, a través de las nubes podia
verse que todo el cielo estaba
banado de rojo.
Se trataba de una aurora austral,
un fendmeno relativamente
frecuente al sur, en el Circulo
Austral, pero muy extrafio en la
latitud a la que se encontraba el
navio...”



EVENTO CARRINGTON

Southern Cross
“...El espectaculo no se limitaba al
cielo, en el propio barco aparecian
halos alrededor de los mastiles y
los pefioles, pero este fendmeno
resultaba mucho mas familiar para
los marineros, se trataba del fuego
de San Telmo, una descarga
eléctrica debida a la gran
diferencia de potencial entre dos
objetos.

Al llegar a puerto supieron que la
aurora se habia visto
practicamente en todas partes,
hasta en el Caribe...”



EVENTO CARRINGTON EN EL SALVADOR ?
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“... auroral displays of extraordinary brilliance
were observed throughout North and South
America, Europa, Asia, and Australia, and
were seen as far south as Hawaii, the
Caribbean, and Central America in the
Northern hemisphere and in the Southern
hemisphere as far north as Santiago, Chile...”

Closed circles represent overhead aurora; open circles
represent visible aurora. The heavy curved line denotes
the geomagnetic equator and the @ symbol

indicates the anti-Sun point.

Solar Physics (2004) 224: 407-422 C Springer 2005

Review Paper

THE 1859 SOLAR-TERRESTRIAL DISTURBANCE AND THE

CURRENT LIMITS OF EXTREME SPACE WEATHER ACTIVITY

E. W. CLIVER] and L. SVALGAARD2

1 - Space Vehicles Directorate, Air Force Research Laboratory, Hanscom AFB,
MA 01731-3010, U.S.A.

(e-mail: edward.cliver@hanscom.af.mil)

2 - Solar-Terrestrial Environment Laboratory, Nagoya University, Honohara 3-13,
Toyokawa, Aichi 442, Japan
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CENTRO AMERICA 1859

Samuel Augustus Mitchell
1859




COMO ERA EL SALVADOR EN 1859 ?  HACE 164 ANOS
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VANTADO POR MAXMILIAN « SONNENSTERN

Don Rafael Campo




COMO ERA EL SALVADOR EL 1° DE SEPTIEMBRE DE 1859 ?

Cap. Gral.Gerardo Barrios



ig. 106.—Laxe Iroraxco.

COMO ERA EL SALVADOR EL 1° DE SEPTIEMBRE DE

P Chaltpa

Depths.

0 to 50 50 to 100 100 Fathoms
Fathoms. Fathoms and upwards.

3 Miles.

Fig. 107.—VoroanoEs oF East SALvADOR.
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PORQUE NO SE
VIERON AURORAS
BOREALES VERDES EN
LATITUDES BAJAS ?
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los atomos y moléculas que sean excitados.

Dependen de
4 el nivel de energia que alcanzan los electrones excitados.

Luz Visible

380nm 450nm S500nam 550nm 600nm 650nm 700nm 750nm
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Colores tipicos de las
auroras

Cuando las particulas chocan con las moléculas de nitrégeno u oxigeno,
se generan colores intensos.

violeta, azul, rojo = nitrégeno verde, amarillo = oxigeno
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Nitrogeno 78 %

PORQUE SE VIO ROJO | : o
EN LATITUDES BAJAS ? | Oxigeno 21 %

> NITROGENO
< OXIGENO

o Argéon 0,93 %
Dioxido de Carbono 0,037 %
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PORQUE SE VIO ROJO
EN LATITUDES BAJAS ?

> NITROGENO
< OXIGENO

Oxigeno en la superficie del mar [mol O, m ]

0.2 022 024 026 028 03 032 034 036 0.38 0.4
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Click -:f:nywhere ong map to
see Geomagnetic Latituds
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PORQUE SE VIO ROJO
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PORQUE SE VIO ROJO
EN LATITUDES BAJAS ?

> NITROGENO
< OXIGENO

ANTARTIDA

... capa de hielo correspondiente al afio 1859-
1860, muestra un aumento inusual de los niveles
de NITROGENO...”
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PORQUE NO LO VIERON
MAS PERSONAS EN EL
RESTO DE EL SALVADOR?

EVENTO CARRINGTON EN EL SALVADOR

E"ﬁa EETH* FWB ®FICE &H‘

I' ’\ AN F’HF
BUENA COSTUMBRE DE T e

LALVANCK, RETHS nmrl:m Iq a9,

ACOSTARSE TEM PRANO e mreet mwm s mmmme e memme—— i —— .-.... R _..._. .
15 ma SE'rm.nPPE

L T PP —

Ead

HORA DEL EVENTO Jon éxtraordinaria solemnidad

v aparato ha sido ce'ebrado e! gra-
to aniversario de. nuestra eman:
cipacion politice

CLIMA l1‘1 politica. El din 13 a
4 nora que con anticipacion se

in'toda la fanecion no hemos
tenide la mas pequenia desgracia
que deplorar, pero ni aun los de-
redos que son tan comunesen
mbigtes en que ol ¥ino abun-

da. Solamente del tiempo tene-
mos quejn, pues a4 la verdad ha
sido mahslmo en los dias cov utlcn-.
desde el 13 hasta ayer.
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FUE UN VOLCAN?
R R

. \ \

Volcan Cosigliina, Nicaragua
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FUE UN VOLCAN? NO'!
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FUE UN VOLCAN? NO
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Volcanic Aerosol Optical Thicknesses 1800-2015

Global Values, derived from Lunar Eclipse Obmvauons
1 Dr Richard"A. Keen
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ULTIMA ERUPCION DEL VOLCAN COSIGUINA : 20 de ENERO 1835



DU MEXIQUE 1

du Cancer

EL SALVADOR:
INUNDACIONES E
INCENDIOS,
ERUPCIONES Y
TERREMOTOS
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XLVIII
EL ANO DE LA POLVAZON
I. El volcan de Cosigiiina, en uno de los extremos de la bocana del
golfo de Fonseca, era el tGnico cono nevado de la América Central,
con sus 4376 m de altura, segin medicién barométrica del barén
Alejandro de Humboldt, quien lo escal6 en 1802.

Cubierto de una virgen e impenetrable selva, mds que el
hombre primitivo y los animales terrestres sefioreaban en sus
dominios las faunas alada y arboricola, asi como los arroyuelos que
jugueteaban por sus faldas. Ni una fumarola, ni siquiera una fuente
termal de importancia, figuraba como resabio de la época en que
el volcénico istmo centroamericano emergié de las fauces ocednicas.
Nadie dudaba de que era un volcén, més que apagado, extinguido.

2. El 20 de enero de 1835, la aurora en La Unién se observé
extraordinariamente clara; pero a las 8 hs. se oyé un estruendo
que repercutié como el bramido del mar enfurecido; pudo verse
hacia el Sureste una enorme columna de humo negro que se alz6
en medio de vividos reldmpagos, bifurcados y color de rosa; a
poco la columna se dividié en dos y luego el hongo de gases y
materias ceniformes cubri6 todo el 4mbito del cielo. A las 9 hs.
la obscuridad era total, y hubo necesidad de encender velas que
s6lo ofrecian una lumbre opaca y nublada, porque los acongoja-
dos vecinos no se vefan ni sus propias manos y todos temian que
se aproximaba el Dia del Juicio Final. Los mds temerosos,
salieron en gran nimero rumbo a San Miguel, llevando consigo

sus macacos y cuanto pudieron.
A las 14 hs. la tierra se puso en continué movimiento y un
fuerte oleaje azotd los litorales golfefios; la lluvia de cenizas

DOCUMENTO N° 2

INFORME DEL COMANDANTE DE LA UNION
SOBRE LA ERUPCION DEL COSIGUINA

EL dia 20 del corriente, habiendo amanecido} /sereno como de
ordinario, se dejé ver al S. E. de esta poblacion, a 1a§ 8 de la
mafiana, una nube densa en figura piramidal que, precedida de un
sordo ruido, se fue elevando hasta cubrir el sol y desde esta altura
y a las 10 de la mafana, se dividié hacia el Norte y ;1 Sur, y
comenzé a relampaguear y tronar como acontece en ?l invierno.
Extendida por todo el hemisferio, siendo las 11 del dia, se cubrié
este suelo de las tinieblas mds horrorosas, de r.nodo, que, los
objetos més inmediatos, no se percibian.' El bramido ligubre /de
los animales, las aves que de todas especies y en bandadas venian
como a buscar asilo entre los hombres, el ttf,rror de g~ue éstos
estaban poseidos, el llanto general de las mujeres y nifios, y l,a
incertidumbre de un fendémeno tan raro, abatian el animo mas
robusto, y hacian temer funestidades; mayormente quando a 1.a5 B
de la tarde, comenzaron los terremotos, que manteniendo la tierra
en una continua ondulacién, se aumentaba de rato en _r?.to. A esto
se sigui6 una lluvia de arena fosférica que per’manecm hasta qge
2 las 8 de la noche del mismo dia, comenzo a caer un polvo
pesado y tan sutil, como la harina floreada; los truenosV) }o,\
relampagos de la atmésfera con algunos rayos que se consum.um
en la misma, duraron hasta el 21, y a las 3 y 8 minutos de la tarde,
hubo un terremoto tan fuerte y dilatado, que muchos hombres que
iban andando en una procesién de penitencia, fperon trastornados.
Las tinieblas duraron 43 horas, siendo indispensable, por lo

ULTIMA ERUPCION DEL VOLCAN COSIGUINA : 20 de ENERO 1835
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- TELEGRAFO : 27 de ABRIL 1870
SS > PTO. DE LA LIBERTAD

- TELEFONO: 24 de AGOSTO 1885
SS > SANTA TECLA

- ALUMBRADO ELECTRICO: 1892
DINAMO AGUA CALIENTE (CIUDAD DELGADO) RIO ACELHUATE >SS

- RADIOTELEGRAFO: 15 de SEPTIEMBRE 1917
- RADIOTELEFONO: 1 de ENERO 1936
- RADIO COMERCIAL : 1940

- PRIMERA CENTRAL HIDROELECTRICA : 1954
EL GUAYABO (LEMPA)
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- TV : SEPTIEMBRE 1956

PRIMERA COMPUTADORA : 1962
INDUSTRIAS LA CONSTANCIA IBM 1401 ..............

PRIMERA CENTRAL TERMICA — GAS: 1973
ACAJUTLA

PRIMERA CENTRAL GEOTERMICA: 1975
LOS AUSOLES ( AHUACHAPAN)

PRIMER TELEFONO CELULAR : 1990
MOTOROLA DynaTac $3,995.00

- INTERNET : 2 de ENERO 1996




THE ASTROPHYSICAL JOURNAL LETTERS, 850:L31 (12pp), 2017 December | Hayakawa et al.
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Figure 1. J091762 — MS Special 7-59, National Diet Library, IT. 6b—7a (al Nagoya): corresponding to record J091762 in Table 1 in the Appendix. (Courtesy: the
National Diet Library).
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[EVIATHAN SAILS,
NEVER TO RETURN

gig Train’ Gets Under Way at
pusk as Loyal Throng
Keeps Vigil In Rain

(ABOR DISPUTE SETTLED

Liner Heads for Scrapheap in
scotland After Crew Agrees
to Compromise =

By MILTON BRACEKER
The Leviathan headed oceanward
yosterday on her last voyage. It
was the first time she had moved
sincs Sept. 20. 1934. At 4:37 o'clock,
while a dismal dusk closed down on
(e harbor, her vast bulk yielded
reluctantly to the stubborn insist-
ence of two tugs roped to her stern.
Within baif an hour she had been
packed to midstream from her
sHoboken slip. swung ponderously
wround and surrendered to her own
r. That was at 5:10.
Ererything about the departure |
«u drsb, particularly zo because |

THE LEVIATHAN SETS OUT ON HER LAST JOURNTEY

The famous ship nllmg from Hob

for

es Wide World

where she will be scrapped

| PLANE CAN LEAP U

200 FEET AT ST

Plan for 200-Mile-an-Hpur !

Gyro Also Reported t
Aeronautical Institute

A NEW CONVERTIBILE CRAFT
Biplane Can Rotate Top

—Piccard Hopes to Ris
20 Miles With Balloons

ing :
e

The of the Aer
Sciences, in the second day
annual meeting at Columbia
versity, turned attention yest
to gyroplanes that can be bul
develop a speed of 200 mii
hour. A method by which a
plane can rise 200 feet in -tH
from a “jump take-off” alsd
described:

The aeronautical scientists
& report of test flights of ‘&
vertible biplane that can eith
with two fixed wings Qr turn
wing loose and rotate it in
alr, with .u the advantages!

f
Un}-

s an
{EYyTo-
e air |
was |

heard
con-
r fly
ts top !

of a

the domed *'Big Train'_ had previ-!

+ in | Outward bound. A ferryboat curved !
ously nosed down ": same DAY 10| ward the Lackawanna terminal, |
eircumstances: that New York and | focusing attention on a few scors
the nation will never forget. { watchers stationed on the weath-
The element of contrast might not | ered green rim of its b&nh.d

ere were more toots and a faint
pave been 30, touching to" the' faw | oo™ o OB Loy o cars strained.
pundred waterfront enthusiasts! “‘They'll break, sure,” a man
who saw in the safling merely the But they didn't. At 4:37 the shxp
tortuous animation of. a long-still | moved, the British ensign fluttering
above the seal of the United States
gisot. But W;a‘k“ f:e "“d"..“gbbb“i | decorating the slope toward the ru
in Battery Park who remembered ger The water eddied and hissed &
the day he—and about 9,000 others— | little. The ship stopped. The pro-
bad squeezed aboard the. camou- | pellers turned a few times, thresh-
fiaged old “‘Levi” and waved baro—img'up b‘l\ack rnud1 The —hm]moved
again. A press plane swept low. A
feally to an adoring throng ashore? | smal vent trickled. The John A.
Former Captaln Looks In | Meseck’s whistle shrieked long. The
i | Madelyne J. Meseck nosed in to the
And what of Captain Harold A-|7,yiathan so as to warp it from the
Cunningham, long master of the
liner during her reign as first lady | the pier.

| pier. At 4:54 the high prow cleared
of the North Atlantic, wno vwatched | All the tugs went to work on the
ber farewell to America from the|freed liner. They dragged her
obscure tug, the Elizabeth Moran,:to midstream. They pushed her
and thought, perhaps, of other|around with infinite patience. And
send-offs when he was on the it was only as the Leviathan
bridge, the rails were crowded with | straightened 50° that those
gay celebrities in mink coats and | ashore could get a first and last
those on the dock looked up with | glimpse of her broadside, that the
the admiration due a queen | condemned liner took on momen-
- Besides that soldier and that cap- | tarily an aspect of grandeur.
tain, there were perhaps others who | For despite the cracking and peel-
regarded the, great ship as a thing|ing paint, the boundless smudges
of beauty, of strength, of lofty tra-|and streaks, the bobbed masts and
ditions, And who felt & catch in|the dearth of waving handker-
their throats as she got under way | chiefs, the unmistakable symp-
for & Scottish lcnppmg yard. But|toms of disintegration—the one-
was y vividness or|time Vaterland was a magnificent
glamour about the last sailing of | sight as her own screws took her
the Leviathan, it was in men's|away from the tugs and headed her
memories, not before their eyes. idown the Hudson.
The complex labor difficulty that | Franklin Watches Her Go

“had delayed the sailing two days| .

War ROl Laboatinratte TN A One of those looking on quietly
wnd prepargtjons began in a serious | from the pier tip—unrecognized by
way. The wisps of cinnamon-col-| MOst of those around him-<was
ored smoke that had hovered over |another of the handful ‘to whom
the two forward stacks thickened |the passing of the Leviathan was

oD S & major loss. He ;
R L TR 3;"{;'{:;:&? Freuili. chelsmanU Rt the Poscd
tip of the foremast's cross-tee, sym- |Of the International Mercantile
bolizing departure. Captain’ John Marine Company, who was asso:
D e catme out of retire. | clated with the ship both when she
mént 1o ake the liner-to Rosyin, | ¥A3 & transport and a luxury liner.
REiag ana ROt on Bis ot Mr. Franklin was one of the last
: to leave the vessel, where he had
Pigeons Sense a Change chatted with Captain Binks. While
™ tratt the gang-| the others on the pler started away
e D e B | he boardea a tug with friends. The

'FORD AND HIS SON
AT EDISON SHRINE

They Drive to Menlo Park Un- |

announced to View N&arly
Completed Memorial Tower

Special to Tar New Yorx TIMxs.
MENLO PARK, N. J., Jan. 25.—
Henry Ford and his son, Edsel, in-
spected in a drizzling rain this
morning the almost completed 130-
foot Edison Memorial Tower here,
which is to stand as a symbol of
the inventive genius of the elder
Ford’s close friend, the late Thomas
A. Edison.

The two men drove out from New
York unanndunced, introduced
themselves to E. G bbins, su-
perintendent of construction, and
spent a half hour looking over the
site, examining the interior of the
tower and asking questions con-
cerning details of construction.

Mr. Ford expressed himself as
very much pleased by the design
of the tower. It is & modernistic
structure containing an organ loft,
a loudspeaker system that is ex-
pected to broadcast music effective-
ly for two miles, and, on its top, &
three-ton amber “'bulb,” which will
be illuminated at night.

Mr. Ford and his son looked over
the perpefual light that has been
burning at the base of the tower
since 1929, when Mr. Edison lighted
it by touching a button at the
Edison jubilee ceremonies in Dear-
born, Mich., where he was, at the
time, a guest of Mr. Ford. The

Fords climbed up steel ladders in
the interior of the tower to the sec-
ond floor.

Mr. Ford Tecalled how he had re-
moved the original Edison work-
shop, which once stood on the pres-
ent site of the tower, to his museum
in Greenfield, Mich., and how he
also had taken neuly six inches of
New Jersey topsoil from the site.

Ha axnrocesd racrat thet ha wanid

-!tlu{ted his 194 I

PRODIGY, 3, MAKES
THREE-RLY DEBUT

Leads Singing of. Song for
Which He Wrote the Words
and Composed the Music

Curly headed Jimmy Colton made |
his debut yesterday as song writer, |
composer and concert master. After
a bit of coaxing, Jimmy led his fif- |
teen playmates, who were helping |
him celebrate his third birthday
party, in the singing of an original
Aumber—'"Bow-Wow." |

In lieu of the traditional baton, |
he held a’ Mickey Mouse balloon in
one hand, a Minnie Mouse in the
other, all the whilé blowing vigor-
ously into a red-and-blue paper
horn clenched between his teeth.

a genius, Jimmy
Q. befora ad‘r’nxr'

| gondols.

, such as easy land
“Jean Plcclrd stratospherd
loonist, who .rose two mile
July in a test flight of nineg
small ballopns all tethered togi
as he said, "like a dog team,
nounced yesterday at !he m
that he would like = donati
$50,000 to enable  him to bu:
of the same balloons and ris
height of perhaps twenty
‘That wpuld be six miles highe;
has gone before.
ith the experience gaini
the first flight,"” Dr. Piccard
ur new methods will be s
plified that the start and the
osphere flight as a whole will be
exceedingly safe. Instead of fwork-
ing with two clusters of fo
balloons, it is Intended to
| single cluster, each of the twd
sand balloons being held by j 700-
foot cord attached directly
The cost is now th|
bstacle in the way of flight.
E. Burke Wilford of the Pehnnsyl-
vania Aircraft Syndicate, dfscuss-
ds

ing.
bal-
last
y-two
pther,
an-
eting
bn of
2,000
to a
miles.
than

#d by
said,

sim- |
strat- |

ing “Rotary Wing Aircraft}’
clared that experience had ‘festab-
lished the utility of the basfe sys-
tem of the rotorplane.

“The requirements of a|
transportation  demand
speed,”” Mr. Wilford said, |
the- result that 1

reraft

P
(he kindergarten class of Pllylnnd
School, 292 West Ninety-second
Street. His intelligence range is so
far above the average that psy-
ehologhu call him a ‘‘potential
genius,

According to his mother, Mrs.
Janet Colton, a commercial artist,
Jimmy first showed his precocity
at six . months, when he began to
talk. Today, she said, he can.play|
simple tunes on the saxophone,
ﬂule violin, piano and xylophone.

Jimmy, today is your birthday
and you aren't the least bit ex-
cited,” a reporter said to him.

““Well, are you?" he retorted.

In keeping with most geniuses,
Jimmy proved temperamental, He
refused to lead the childrén
song.

‘“You're goln, to conduct the
song you wrote,” his mother plead-
ed. ‘“Remember? ‘Once I Found a

in

speeds of fixed-wing plani
miles an hour or more) are

mg almost too fast for the 4
type of good fields and entir:
high for emergency landings.)

'‘By contrast, the best gyro;
has a landing speed of abi
miles per hour and a top sp)
125; and if we go up to a I
peed for the gyro of 40 mi

hour, a top speed of 200
reached. This will not allo
tical descent but will permi
ings on very limited areas, sd
as make safe and ensy almo)
emergency landin;

“It seems logical that the
wing aircraft can more eas
crease their high speed thar

wing aircraft can reduce thel
ing speed.”

Tha development of the
take-off’’ was reported by R
H. Prewitt of the Kellett Auf

land-

‘jump
ichard
0gYTO

Little Bow-wow.' Be a good boy,

Corporation. While the auj
A Tand an o snat R amid

~onl

0gyro

mid- |

Special Cable to Tx NEw Yoax Toas.

LONDON, Jan. 25.—~The moat bril-
liant display of an aurors borealis
in fifty years held Britons spell-
bound over a wide ares of this
| country tonight. From 6:30 to 8:30
i P. M. the people of London watched
two magnificent arca rising in the
east and west, from which radiated

beams 1

Duﬂng this period all transatlan-
| tie radio communication was inter-
!rupted, and {t was not until 11:30
. A. M. that normal service was re-
;sumed. From an airplane the dis-
play looked like ‘‘a shimmering cur~

"+ A big spot had bee
the sun during the s
end and some scientists anticipated
jthat there would be an electrical
disturbance of this kind.

One of the novel features of to-
‘nlghgl display was the vivid red

| glow. Londoners” last view of an
| aurora borealls was one night dur-
|ing a Zeppelin rald when it added
terror to the dropping pombs.

Police stations, fire brigades and
newspaper offices all over the coun-
try were inundated by calls tonight
asking. “Where is the fire?”.
ipheromenon was seen as far south
|as Vienna, and in Holland crowds
|awaiting the birtH' of Princess
Juliana’s baby cheered it as a
lutky om

Tondoners Thought City Afire
By Tha Associated Press.

LONDON, Jan. 25.—The aurora
borealis, rarely seen in Southern
or Western Europe, spread fear in
parts of Portugal and Lower Aus-
tria tonight, while thousands of
| Britons were brought running into
the streets in wonderment. The
ruddy glow lea many to think half
the clity was ablaze. The Windsor |
Fire Department was called out in
the belief that Windsor Castle was
afire.

Jowlandg shook their heads and de-
clared the northern lights always
spelled an ill-omen for Scotland.

The lights were clearly seen in
Italy, Spain and even Gibraltar.
The glow, bathing snow-clad moun-
taintops in Austria and Switzer-:
land was a beautiful sight, but fire-
men turned out to chase non-ex-|
istent fires.

ortuguese villagers rushed in
fright from their homes, fearing
the end of the world.

Short-wave radio connections be-
tween London and New York were
disrupted by the electrical d
turbance,

French and Swiss Alarmed
y The Associated Preas.
GRENOBLE France, Jan.

scientists said was an aurora bo-|
realis of exceptional amplitude, tied
up telephone systems in parts o
France tonight and spread anxiety
in numerous Swiss Alpine villages.
Emblazoned in the northern sky

,| phone calls’ to Swiss and French

authorities asking whether it was a

fire, war or the end of the world.
Scientists -at the University of

The -

Superstitious folk of the Scottish |

the light brought thousands of tele- |

Aurora Borealis Startles Europe;
People Flee in Fear, Call Firemen.

Britons Thought Windsor Castle Ablaze——
Scots Sée Il Omen—Snow-Clad - Swiss Alps 14 of Regents’ Tests, Smaller
Glow—Short-Wave Radio Halt:

! Grenoble'sald that a similar aurora |
borealis had not been seen tn West-
ern Europe since 1709.

Bermuda Witnesses Phenomenos
Special Cable to Tus N¥w Yomx Tiess.
. HAMILTON, gérmudl Jan. 25,
A brilliant exhitition of an aurora
borealis brought all Bermudians out |
of their homes at 6:15 o'clock to-|

dark red, zmenuh bilue and pur-
te. i

sions. The sky was brilliantly light-
ed with dark red streamers, flash-
ing like searchlights, Many persons '
thought the light was caused by a
ship-afire at sea. Steamship agents
took the precaution of checking
with wireless stations to learn if
there had been any S O'S calls. The
display lasted about three-quarters
of an hour, the lights paasing grad-
ually into the north. It has
many years sinse sach. € phienowme:
non was witnessed-here.

Canadian Land Lines Suffer |
By The Canadian Preas.

TORONTO, Jan. 25.—Aurora bo-
realis rays, electrical disturbances
in the ‘ether, disrupted wire services
throughout northern Ontario, north-
west from Winnipeg and in the
Toronto-Montreal-Ottawa area to-
day

Commercial telegraph wire chiefs
. described the rays as comparable to
| those of last Monday, sald to have
i been the heaviest in ten years. To-
| day’s rays, however, did not affect
!carrier channels which were dis-
rupted by the earlier trouble.

Effect On Radio Waning

Short-wave radlo, after spparent-
ly emerging yesterday afternoon
from one of the most severe dis-
turbances felt in many months, sud-
denly went dead again between 8
and "7 o'clock last night, simul-
taneous with the sppearance of an
jaurora borealis In many parts of
Europe, in Canada lnd_ Bermuda.
The trouble was lald to' magnetic
influences resulting indirectly, ac-
cording to sclentists, from sun
spots and solar phenomena, They !
cause turbulences in the Heaviside
Layer or “‘radlo roof,” and produce
| large “‘earth currents’’ that ‘‘clog
the wires.’

The magnetia storm's effect haa
Been felt on transatlantic short,

radio waves for about eight days,
but experts declared early yesterday |
that the end was in sight.

At its height a few days ago the
disturbance was recorded by ex-
\peru of RCA Communications as

bout 80 per cent as severe on the
Short waves as ihe storm af last
April, which went Into radio ‘fec-
ords as the most intense in 100

ears,
With traffic ‘blocked periodically
most short-wave ‘channels be-

communication concerns shifted to
waves of 5,000 meters or longer to
force telephone and telegraph mes-
sages through.

American Telephone and
'rele;r-pn Company revealed, how-

trated largely over the Atlanti
appreciable stoppage of short- ~wave!

traffic the Pacific was en-
countered, it was sald.

ever, that the trouble was concen-.

‘SCHOOLHEADS URGE
 SWEEPING REFORMS

Classes, More Buildings Among
45 Proposals in Survey

VISITS TO HU“ES ASKED

Also Shitting of Emphasis to
the Individual Instead of
Groups or Types

+
rmsa in the organiza~
tion of the New York City school
intended to deal a '‘death
blow” to delinquency and malad-
justment, were recommended yes-
terday by the Board of Education
and Board’ of Superintendenta In &
joint committea report. Forty-fiva
proposals ' were lated as being of
major imporiance.

Appointed in July, 1935, the com-
mittes called upon experts in child
guidance, juvenils delinquency,
health education and soclal service
for advice in_formulating the final
program. Board of Education offi-
clals held that this two-and-a-half-
year study would have considerable
weight in determining many of the
educational policies of the 1

Extension of educational
tional and health services

mended by the committee
csoperation between the lch'»ol and
the community, with the ultimate
establishment of coordin berdien,
is envisoned. It regards as
tial" the coordinntion nf
of divisfons and bureaus with
system.

Bome of the Proposals

Important among the forty-five
proposais are.the abandonmept of
regents examinations,- creation of
smaller schools and classes, sanign-
ment of quota teachers for remedial
instruction, group paychological
tests for entering children and visits
by feachers and principals to the
homes of pupils.

ging further differentiation of
coursea of study, the report pleads
for emphasis on the individual pupil
instead of the group. Only in this
way, it jnsists, can the prohlems
of maladjustment and delinquency
be adequately handled. Too many
upils are seen going through achon)
without sufficient guidance, and as
A resylt are becoming problem rases
and wards of soclety,

Along the same line, the cAmmit-
tee recommends mare kindergatten
classes, more classes for children
with retard mental developmen®,

ore Jow I Q. a spesial
placement delinquent
children, more emphaxis on guid-

25—Aon
‘huge blood-red beam of light whxch |tween New York and Europe, the!ance in teaching and on social serv-

|ice in the work of attendance of-
ticers,

A high-school bufiding program
|large enough to eiiminate all the
| existing annexes and put an end to
| “short time' also is pmp«md

Schools would ba limited to 170
, pupils on the elementary level, 2.000
on the junior high school and 3.000
on the senior high levels. In tha
past some of the schools wers bufit

Govnrnment Asks $100 000

TAX LIENS AGAINST STARS|GANNA WALSKA BRIDE | praciice

OF RRITISH INVENTNR

a: many ex 800
uud»nu The report decries this
Other recommendations Include
Limitation of e
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By RAYMOND DANTELL
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Extreme Solar Weather Has Happened Before

Augus
Mear
194 )

c t ,
1 28-29. 1859 - Telegraph service disrupted worldwide by geomagnetic
\faldan

september 1-2. 1829 - Carrington-Hodgson event is largest geomagnet

re
(8] ) Yearls

May 16, 1921 -~ The "Great Storm™ disrupted telegraph service, caused fires
burned out cables, Storms like this may occur roughly every 100 years
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Carrington Event 1859; the largest space weather event
recorded

— Solar activity of significant magnitude and overlap/synchrony

~ Duration 1-2 weeks (storm lasting for approx 3 days — some
effects felt for weeks or months - build up, slow down)

~ Probability 1% per annum during solar maximum

— Impacts were globally felt but the severity and scale varied
with location [and academic report/scientific interpretation]

*Recent solar storm events have had less severe
Impacts and appear relatively benign:

1921 — Geomagnetic storm
1958 — USA radio blackout
1989 — Hydro-Quebec blackout
2003 — ‘The Halloween event’
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Carnington Flare of 1839 as a Prototypical

Worst-Case Solar Energetic Particle Event
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Subways Roll: Fires & Looting
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NOAA Space Weather Scales

Categon Effect Phvsical Average Frequency
measure (1 cvche = 11 vears)

Scale Derrripres Duzation of event will infloence wrerity of efecn

Kp values Number of

Geomagnetic Storms verined | whea Kp eve

every 3 hours munber of s30em davs
Power svstems: widespread voltage control problems and protective system problems can occur, some gnd Kp=9 4 per cycle
systems may expenence complete collapse or blackouts. Traosformers mav expenence damage (4 days per cvcle)
Spacestall operations may expenence exiensive suxface chargmg, peoblems with onentation, uphonk'downlnk
. = and trackng saellves
GO | Exreme Ouher syssems pipedine currents can reach hundreds of amps, HF (lugh freguency) radso propaganion may be
mnpossdle i many areas for one to two davs, satellise savigaton may be degraded foc days, low-frequency radio
savigaton can be owt for hours, and aurora has been seen 35 low a5 Flonda and southern Texas (nypically 40
gecmagnetse lat ) ** !
Power svstemps: possible widespread voltage comtrol problenss and some protective systems will nastakendy g Kp=3 100 per cycle
out key assets from the gnd (60 days per cvele)
Spacecrafl cosranons may expenence surface chargang and wrackmng problems, correctons may be needed for
Severe oneatanon peoblems
Other systemns wnduced pipelme currents affect preventive measures, HF radio propagation sporadac. satellste
vigaton degraded for bours, Jow - frequency radic mavigatom desrupted, and aurora has been seen as Jow as
Alsbama and northern Cahiforng (ovpically 45° geomagnetic lat ) **

"

Power systenis voltage correctons may be requared. false alanms tnggered on some protection devices
Spacestafl cperations susface charguag nuay occur on satellite components, drag may ucresse on ow-Exth-o
satelltes, and corrections may be needed tor onentaton problenss

Other systegns mternnitent sateflive navigatnon and low-fregquency radho savaganonm problems may occur, HF

radso may be mtenattent, and ausoea has been seen as low as Hisos aad Oregon (rypcally 507 geomuagnetu

L) ae
wer svstems: hagh-latstude power systems may expenence voltage alarms, long-duratbon sfonns may cause Kp=6 600 pex cycle
tanstormer damage (360 davs per cycle)
Moderate Sy.u.r-{.m opeTalIons . comyechive Achons 10 onemtation may be requued by ground control, possible changes i
drag affect orbs predicons

sems HF radso propagation can fade ar lagher lantudes, and auroca has been seen as low as New York
dabo (typically 55° seomagaetsc lat ) ** |

Power svstems: weak power grad fluctuations can ocour Kp=3 1700 per cycle
Spacecrall cperations nunor mpact on smellsie operamtions posssble (900 days per cycle)

OQuhier syssezns megratory annals are affecsed at this and lugher levels, asrora 5 consmondy visible a2 hagh
Latinades (nocthers Michagsn and Mane) **
—~r
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Top View

Venus

Mercury

23 de JULIO 2012
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Mars
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23 de JULIO 2012
STEREO B
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eather Satellites wsastereo,
SEC

« Events are observed on and near the sun

* No measurements until the Particles or CMEs
are 99% of the way to Earth

* This provides only 30 minutes lead time for
CMEs and no lead time for other events

+SOHO
- Solar EUV Images

- Solar Corona
(CMEs)

. v

- ACE
- Solar wind composition,
speed, and direction NASA ACE
- Magnetic field
strength and direction

- STEREO
- CME Direction and
Shape
- Solar wind composition, *POES
speed, and direction =
- Magnetic field
strength and direction

NASA STEREO
(Behind)

- Total E
Deposition
- Solar UV Flux
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Parker Solar Probe

2018
20170821- -ECLIPSE TOTAL DE SOL 1
CAMP ECLIPSE, TETONJA, IDAHO, EEUU.
1:35:32 AM 2025
FRANCISCO SANSIJIVIRINI 69 m|||ones km

ASTRO 690,000 km/h



Solar Flare o

Energetic " Protons -

Electrons

Damageto
Spacecraft
Electronics

S.C'f‘t'""r’tr'_?" Radiation Effects

Geomagnetical
nduced C

5 Induced Effects in
Submarine Cables

Telluric Currents in Pipelines
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laring Up | How a solar storm can knock the lights out
— 1. A solar storm occurs when a stream of

electrically charged particles from a solar
flare travels across space to Earth.

Magnetosphere (magnetic field)

2. When the particles collide with the

magnetic field that surrounds Earth, they
cause brilliant light displays in the sky. But they
can also wreak havoc on the electrical grid.

3. Changes to the magnetic field cause currents that are
picked up by Earth's surface. The current travels through
the ground and enters the grid through transformers,
which have wires reaching underground.

‘/f\)

I
S
l
4. The current flows into the transformer and across transmission

lines, causing dangerous volatility. If the solar storm is strong enough,
it could cause a blackout or knock out the transformer permanently.

s ] T Transformer
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The White House

-

Office of the Press Secretary

For Immediate Release October 13, 2016

Executive Order — Coordinating
Efforts to Prepare the Nation for

. Space Weather Events

EXECUTIVE ORDER

COORDINATING EFFORTS TO PREPARE
THE NATION FOR SPACE WEATHER EVENTS

European
Commission

JRC SCIENCE FOR POLICY REPORT

Space Weather & Critical
Infrastructures: Findings and
Outlook

Elisabeth Krausmann, Emmelie Andersson, Mark Gibbs, William Murtagh

2016




. Que podemos hacer como

astrénomos aficionados °?



REGISTRO SOLAR (ANALOGICO / DIGITAL)

ASTROFOTOGRAFIA SOLAR

RADIOASTRONOMIA SOLAR

MAGNETOMETRIA TERRESTRE
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Cover up one

of the lenses
BINOCULAR PROJECTION Duct tape Qg/

Note: Darken room as much as \ ‘
Wall or screen sossbl. Oyt iculared b,
l be exposed fo the sun,
CAUTION: NEVER LOOK AT THE Cardboard
SUN DIRECTLY WITH ANY INSTRUMENT

~MAY CAUSE BLINDNESS~

projected image |
of the sun bincculars

time date




http://galileo.rice.edu/sci/observations/sunspots.html




Telescope Projector

Aim telescope at sun.

...

Piece of white posterboard
tacked to a tree trunk

"y

Cardboard Collar

e
0

Image of sun

|

CAUTION : Never look directly at the sun when aiming the telescope.
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HISAKO KOYAMA
1916 — 1997 1944

36 X 60 refractor
“Vision directa atenuada”
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40 anos
10,000 registros solares
8,000 grupos de manchas solares
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ASTROFOTOGRAFIA SOLAR
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ASTROFOTOGRAFIA
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EL UNIVERSO

PARA QUE LO DESCUBRAS

OSARA ~
OBSERVATORIO SALVADORERO "l

Ot , e
RADIOASTRONOMIA 2009

DETECCION DE METEOROS
{2\ RADIOTELESCOPIO SOLAR y JUPITER

RADIOTELESCOPIO DE ESPACIO PROFUNDO
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OBSERVATORIO SALVADORENO DE RADIOASTRONOMIA
OSARA

RADIOTELESCOPIO SOLAR
Instalado en area urbana de El Salvador, por cuestiones de
comunicacion y acceso a Internet; este radiotelescopio
mantiene un registro continuo de la actividad solar. Consiste
basicamente en:

-Una antena dipolo para la banda de 20.1 MHz.

-RadioJove reciver, hardware desarrollado por la NASA
(http://radiojove.gsfc.nasa.gov ).

-Registro en Radio Sky Pipe (http://www.radiosky.com ).



National Aeronautics SEARCH THIS SITE:

and Space Administration

Build and use your own Decametric Radio Te.‘es:
Share your observations with other projec =
Teachers, See Qur Lesson Plans and urlm Educational Marterials

RJ Quick Links + Learn More







RF 2080 C/F

Calibrated Noise Source and Bandpass Filter

== JOVE RECEIVER =—

Figure 19. Views of completed JOVE RJ1.1 receiver



Power

Antenna .
Connection

Connection | Audio
Connections

Figure 7.4a and 7.4b. JOVE receiver connections and setup with computer.




54 Radio-SkyPipe 1.2.12 Stand Alone New Chart Started: 2/16/2004 02:05:39 Ul
Fle VYew Mode Optons Window Heb Lbgrade
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i’LQ Chat |
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Background
Level
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022205 UT 226 05UT

SampdSec 10

Figure 7.5. Sample RJ output showing a typical SkyPipe record. The eftect of connecting and
disconnecting the antenna 1s clearly seen.
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PROTUBERANCIAS SOLARES

ANTONIO BORGONOVO
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MAGNETOMETRIA ESPACIAL
TIERRA

Nucleo : 17% del volumen total



MAGNETOMETRIA ESPACIAL
TIERRA
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MAGNETOMETRIA ESPACIAL

Brujula movida por el campo magnético de la Tierra: 0.25 - 0.60 Gauss

Pequefio iman, como los sujetapapeles de los frigorificos: 100 Gauss

Campo generado en la Tierra por los electroimanes mas potentes: 4.5><1O5 Gauss (450 000 Gauss)

Campo maximo atribuido a una de las denominadas estrellas blancas: 1x10° Gauss (100 millones de Gauss)

Magnetares (SGRs y AXPs): 10" ~ 10" Gauss



MAGNETOMETRIA ESPACIAL
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MAGNETOMETRIA ESPACIAL
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Northern
Hemisphere




MAGNETOMETRIA ESPACIAL

TTHFRRA

US/UK World Magnetic Model -- Epoch 2010.0
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MAGNETOMETRIA ESPACIAL

TIERRA
: Dutor Belt
12,000 — 25,000 miles
GPS Satellites
12,500 miles B
Geosynchronous Orbit (GSO)
- NASA's Solar
- Dynamics Observatory
Inner Belt )

22,000 miles

. Low-Earth Orbit (LEO) . -
International Space Station
230 miles -

Van Allen Probe-A

“Van Allén Probe-B



MAGNETOMETRIA ESPACIAL

Rotacion: 23 horas 56 min 4.1 seg
Densidad Viento Solar: 8 amu/cm?
Magnetosfera: 8 — 12 radios de la Tierra

7 x10* km
Potencia : 0.31 Gauss
Campo Magnético Superficie (Bo)= 30,600 nT

1 amu = 1.66 x10-** gramos



MAGNETOMETRIA TERRESTRE
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. Que podemos hacer como astrénomos aficionados ?

Magnetometer

2]

0 - Fill 1/4 of the bottom of the jar
with sand. Tape the top of the
thread to the jar lid, making sure
the magnet/card apparatus
hangs freely.

Use an index card, bar magnet,
straw, and craft mirror to create
the inside of the magnetometer.

25cm——
—— Straw

Magnet

«—— Mirror Reference
Spot

Index Card —

Side View Front View Thread o
Triangle ” "
o Place the jar on a flat surface. Point
the laser pointer so that a reflected spot

shows on a wall about two meters away.

Wall
Spot on Wall
Laser
Pointer

=

{ Flatsurface \

2 Meters




¢ Que podemos hacer como astrdénomos aficionados *?

Kp=6 Moderate Geomagnetic Storm ALERT

Aurora Forecast = . Forecast For: 2020-09-28 00:05 UT

_ = 7 = Hemispheric Power: 44.98 GW

OVATION-Prime Mqﬂ‘ﬁzz x i) fange 5 0 150 GW)
L= N

W

Probability of Visible Aurord T
[ 0,
0% jol Run at: 2020-09-27 23.35 UT

o Moo
s K Sl ozervation Time: 2020-09-27 23.35 UT




¢ Que podemos hacer como astrénomos aficionados °?

Earth Scale “
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¢ Que podemos hacer como astrdénomos aficionados ?

Current Auroral Oval:

Planetary K-index
NG Ko b st

24-hr max: Kp=

expianatior Jre

Interplanetary Mag. Field
Btl]ta 6.4nT

B, -1.5 nT south
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East-West Magnetic Field Vector preston Lancashire UK (53.76N 2.70W)

G1/G2 Geomagnetic Storm

Universal Time (UT) September 27th-29th 2020

Stuart Green

Earth Magnetometer Project




i Que podemos hacer como astrénomos aficionados °?




La mayoria de los relojes
inteligentes, teléfonos
Inteligentes y tabletas tienen un
sensor integrado que mide el
campo magnéetico de la Tierra y
pueden situar donde esta el O qggcn O

3:ax§s ﬁccoloromou;:‘

norte, como si fueran una brujula "°°‘“—‘%ﬂ
Logic: 5V Safe!

(geomagnetometro). Qegococcoo O

AccV  Spot Magn Det WD —— 500 pm
10.00kV 3.0 35x SE 145 Analog Devices ADXL3458 CW TB

Detector de metales




MAGNETOMETRO: dispositivos que sirven
para cuantificar la fuerza y la direccion la
sefial magnética de una muestra.




i Que podemos hacer como astrénomos aficionados ?
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OUE PODEMOS HACER COMO ASTRONOMOS AFICIONADOS
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i Que podemos hacer como astrénomos aficionados °?
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¢ Que podemos hacer como astrénomos aficionados

Magnetic Field

35 uT

Inclination = 24°

I
03‘\0 35\0 Tj ;O 20

o S
,&‘5 \\\\\\\\\\\\\\\\ m

30
/////////// 7

W
W Wy,

»
\\\\\\Q
»

=
TRL;J E . NORTH
N
QAN
T W
\ U
oL

//HHHIH’HH\\\\\\\
3 08

2
7
2 il
911 g9,

Wy
&

7 N\
N
/////// \\\\

////// \\\\\\\ N\
My ! SN o
> 4 7”//////////;”;1”|nn\\\\\\\\\\\\\\\\ \ 0c,\°

00z 0g; 5 oLt O

%




¢ Que podemos hacer como astrénomos aficionados

Contactos Message+ Chrome




i Que podemos hacer como astrénomos aficionados °?

& » 2017-10-0617.48.50.csv
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3 :48:50: 0.0002
4 : 0.0002
5 0.0002
6 0.0002
7 :50: 0.0002
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28 0.0007
29 0.0007
30 0.0007
31 0.0007
32 0.0007
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EVENTO CARRINGTON EN EL SALVADOR

GRACIAS!!

Don Ernesto Gomez
Biblioteca del MUNA
San Salvador

Sra. Karen Hernandez
de Martinez




il sl g C ) GRACIAS !!

P 4 /,/ JEe
L o o
FRANCISCO SANSIVIRIN
ASTRO




