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Prvni badatel

Kdy uvidime polarni zafi?

Zdroj: SDO, NASA

Chtéli byste nékdy v Zivoté vidét polarni zafi? A vite, ve kterych zemich ji mizete pozorovat?
Nejdrive si zkuste predstavit, do jakych zemi byste jeli, pokud byste ji chtéli vidét. Zkuste
vymyslet co nejvice téchto zemi: (je mozné tyto zemé psat treba ve formé brainstormingu
na tabuli, pak ucitel promitne video [2]).

Uvod

Jednim z prvnich skuteénych ,profesionélnich” pozorovateld sluneénich skvrn byl Galileo
Galilei, ktery je pozoroval od roku 1609 pomoci jednoduchého dalekohledu (vedou se spory
o tom, zda pravé tato pozorovani byla pri¢inou jeho $patného zraku ve stéari, ale urdité je
potreba varovat pred prfimym pohledem do Slunce, natoz pomoci dalekohledu, kdy témér
jisté dojde k nevratnému poskozeni zraku). Pozdéji se ukazalo, ze v poctu slunecnich skvrn
je mozné nalézt urcitou pravidelnost. Obr. 1 ukazuje index poctu sluneénich skvrn od roku
1700 do soucasnosti. Slunecni cykly ¢islujeme poradovymi Cisly. Prvnim sluneénim cyklem
oznacujeme ten, ktery zacal v roce 1755, protoze v té dobé jiz probihal opravdu dikladny
vyzkum slunecnich cykld. Mohli jsme si jako prvni sluneéni cyklus zvolit néjaky jiny, treba ten,
ktery zacal v roce 1700, ale to uz neovlivnime.
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Zadani 1:

Okolo roku 1800 zacinal paty slunecni cyklus. Jako skupina pozorovatell, ktefi uz néco
zazili a vidéli, mate odhadnout pribéh dalsich sluneénich cykll (situaci mate ve skutecnosti
zdanlivé o néco snazsi nez plvodni pozorovatelé, protoze vidite pribéh slunecnich skvrn
pro pozdéjsi cykly). Ocislujte zbyvajici cykly a zkuste do obrazku 1 dokreslit cykly 5 az 7.
A7 to udélate, vytvorte skupiny po 4-5 a vzajemné si své grafy porovnejte. Vysvétlete si, co
vés k vasemu odhadu vedlo, diskutujte o odlisnostech v jednotlivych grafech. Nakonec svij
odhad porovnejte se skutecnym pozorovanim a odlisnou barvou dokreslete pozorované
hodnoty a oznacte obé krivky.
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V ¢em se nas odhad shodoval s pozorovanim a v ¢em jsme se trefili?

V ¢em se néas odhad lisil od pozorovani?

Zadani 2:

Sluneéni cyklus se opakuje po nékolika letech. Dobg, za jakou se pravidelny déj opakuje, se
fika perioda. Slunecni cykly sice nejsou Uplné pravidelné, ale presto, zkusite vypoditat, jaka
je pramérna hodnota periody slunecniho cyklu?

Prdmérna perioda slunecniho cyklu je zhruba:

Jak je vidét z obrazkd, cyklus neni Uplné pravidelny. Uz vite, Ze v historii dokonce existuji
obdobi, kdy po nékolik desitek let nebyly pozorovany témér zadné slunecni skvrny. Naopak
zhruba od ctyricatych let dvacatého stoleti byla slunecni aktivita pomérné vysoka. Pokud
bychom v roce 1990 méli odhadnout slunecni cyklus 24, pak bychom jej pravdépodobné
necekali tak nizky. Zahrajte si ted na jasnovidce a pokuste se odhadnout prdbéh slunecni
aktivity v budoucnosti. Doplrite do grafu (Obr. 2) vas odhad pocétu sluneénich skvrn do roku
2030. Vychézejte z toho, co jste se dozvédéli v predchozim zadéni. Na zékladé jakych udajd/
informaci budete svij odhad provadét? Mnoho lidi se v soucasnosti pokousi pfedpovédét,
jak to vlastné bude.
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Obr. 2 - doplnéni slunecniho cyklu 25
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Podle naseho odhadu bude sluneéni aktivita béhem 25. cyklu jako je na nasem obrazku,
protoze...

Promluvte si o svych vysledcich ve svych skupinédch a vytvorte spolec¢ny graf. Grafy jednotlivych
skupin vystavte ve tfidé. Co ze srovnani jednotlivych grafd vyplyva?

Zadani 3

Doted' jsme pracovali se zndzornénim slunecnich cykld, které popisuji pocet slunecnich
skvrn, ale zatim nevime, zda slunecni skvrny néjak ovliviuji nds Zivot. V kolazi jsou vystrizky
z novin za poslednich 150 let. Do Obr. 1 si zaznamenejte roky, kdy dochézelo k mimorddnym
situacim, o kterych se ve vystfizcich piSe. Nemusite Cist celé ¢lanky, ale pouze zjistéte rok,
kdy k dané udélosti doslo. Na zakresleni do grafu mate 5 minut. Az budete mit hotovo,
tak projdéte jednotlivé ¢lanky, proctéte si je a spoleéné vyberte tfi nejzajimavéjsi udalosti
a zakrouzkuijte je.

Zjistili jste, zda data v novinovych vystfizcich néjak souvisi se slune¢nimi cykly? Pokud ano,

jak? A myslite si, ze k podobnym udélostem muze dojit v blizké budoucnosti, tfreba béhem
nasledujicich deseti nebo sto let?

Zkuste vymyslet scénar toho, co by se asi stalo, pokud by nas zasdhla podobna slunecni
erupce jako v roce 1859:

Pozorovani a vyzkum Slunce a slunecni aktivity jsou podle naseho nazoru pro lidskou
spole¢nost. 1 - naprosto nedulezité, 10 - velmi dllezité.
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Pracovni list
Jméno:
Kdy uvidime Ceské republice polarni zafi? A kdy budeme bez produ?

Pokus se pracovat jako detektiv a zkus vymyslet, zda vyskyt velkych polarnich zafi a vypadkd
elektrického vedeni néjakym zplsobem souvisi s poctem slunecnich skvrn (nebo nebo se
sluneéni aktivnitou obecné). Hledej riizné informace v dobovém tisku a dalSich zdrojich.

Fakta:

Jedna indicie byla nalezena na zapisu z telegrafu:

Vylustis slovo nahore?

Telegrafni dialog z roku 1859 (den po velkém zablesku na Slunci)

Operator v Bostonu (operatorovi v Portlandu): Viypnéte si prosim kompletné na 15 minut své
baterie.

Operator v Portlandu: Udélam to... uz jsem je odpojil.

Operétor v Bostonu: Moje baterie jsou také odpojené a telegraf ted’ funguje pomoci proudu,
ktery vznika diky polérni zari. Jaka je kvalita prijmu?

Portland: Lepsi neZ na baterie. Ten proud se postupné zvétsuje a zmensuje.

Boston: Mdj proud je velmi silny a telegraf pracuje lépe bez baterii, vypada to, ze polarni zére
stridavé oslabuje a posiluje baterie, takZze obcas je ten proud tak silny, Ze telegraf nefunguje
spravné. TakZe radsi budeme komunikovat bez baterii, dokud nés to otravuje.

Portland: Vyborné. Pustime se tedy do obchodu?

Boston: Jisté. Objedndvam na pfisti dva mésice stejné mnoZstvi zboZzi jako minule...
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Obrazkova pfiloha. Zdroj informaci o mimoradnych jevech pozorovanych v souvislosti se
sluneéni aktivitou.

From the New York Sun.
A splendid exhibition of the Aurora Borealis, or “Northern Lights,”
took place on Sunday evening. They were so brilliant that they gave
rise to the rumor of a large fire. The air became affected by them,
being made very cool. and singularly enough the telegraph wires were
also acted upon so much as to be almost useless.
The Cahaba Gazette, Alabama: Sept. 9, 1859

May 1921 Geomagnetic Storm )
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The sungpot which caused the bril-
llant aurora borealls on Saturday night
and the worst electrical disturbance in
memory on the telegraph systems was
credited with an unprecedentéd thing at
7:04 o'clock yesterday morning, when
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Solar storms can cause power grids to fail at
lower latitudes

Another solar flare apparently caused a power failure in New Zealand in 2001.

The American Geophysical Union released a story suggesting the sun does have the capability of disrupting clectrical
systems on Earth — not just at high latitudes (near Earth's poles) as happened in Québec in 1989 — but also at lower
latitudes. The coronal mass ejections (CMES) are massive burst of solar wind and magnetic fields released into space,
sometimes headed Earthis way.

The study — which was published in the journal Space Weather focuses on an event that took place on November 6, 2001,
At1:20 UTC that day. a high-density pocket of solar wind sped past SOHO (the Solar and Heliospheric Observatory
satellite), orbits around the L1 point in the Earth-sun system, nearly 200 Earth-radii above our world in the direction
toward the sun. According to these scientists, the high-pressure pulse induced currents both in the magnetopause and in
power lines across New Zealand. At the power grid, alarms were tripped and a transformer failed catastrophically. New
Zealand s not at a high latitude. Instead, it extends from a latitude of 35 degrees South to 46 degrees South. A Northern
Hemisphere equivalent would be a zone extending from Maine to North Carolina. Prior to this study. New Zealand would
have been considered outside the region susceptible to the effects of solar flares. But, if this study is correct, lower latitudes
on Earth are not immune.

We humans on Earth are at no danger from solar flares and CMES. Earthis atmosphere protects us, and, in fact, earthly life
has evolved under the influence of these events for billions of years. But there’s been an increasing awareness that perhaps
science should evaluate the potential impact of a flare event on earthly technologies, especially electric power grids.
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WEDNESDAY, SEPTEMBER 14, 1859

Northern Lights in the Tropics
All our exchanges fromn the northern coast of the island
of Cuba—from the southern side we have none so late
come to us with glowing descriptions of the recent

Aurora Borealis., which appears to have been as bright

in the tropics as in the Northern zones. and far more
interesting. At Havana it made its appearance a few
minutes after nine o'clock, and in the most approved
style. but quick as thought it shot up. and in a moment
spread over the whole Northern zone. from the horizon
to the zenith. At first it was very brilliant, but at half-
past nine it begun to lose somewhat of its coloring, as it
did of its length, and at ten it disappeared altogether.
The sky was as clear as before.

And now hegan the maost interesting period of the
phenomena.— The sky was no more, or at least but for a
moment, completely lit up from the horizon to the pole.
but the light came and went. now here. now there, now
in this direction. now in that, and each time varyving in
outline and brilliancy.— During the three hours which
followed, it seemns to have had almost every latitude and
longitude possible in its field, and to have described
every possible figure. Finally, about half past four in the
morning, only yielding to the true Aurora. it
disappeared altogether.

But twice before have the Northern lights been seen in
Havana within  the remembrance of the oldest
inhabitants—the frst. November 14, 1789, the second.
November 17, 1848,

From The Louisville Daily Cour.

w14 Sep. 18539, page 1.

2000: The Bastille Day Event

NASA/TRACE

The Bastille Day event takes its name from the French national holiday since it
occurred the same day on July 14, 2000. This was a major solar eruption that
registered an X5 on the scale of solar flares.

The Bastille Day event caused some satellites to short-circuit and led to some
radio blackouts. It remains one of the most highly observed solar storm events
and was the most powerful flare since 1989.
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Krimi Kraje Ekonomika Kultura

Hradec Kralové v Zpravy  Sport Tipyr

Nadsenci i védci fotili polarni zafi nad Ceskem,
pFisla po solarni boufi

Jasna polami zare byla v noci viditelna na fadé mist v Cesku. Jeji snimky pofizovali amatéfi i
astronomové také na Trutnovsku. Polarni zafe souvisi se silnou boufi na Slunci, proto se jev dal
pozorovat jiznéji, nez byva obvyklé.
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The time period from 1645 until 1715 was again char-
acterized by lack of auroral displays. Modern solar
research seems to be in agreement that during this
T0-year span of time, called the Maunder Minimum,
the Sun must have been wnusually void of sunspots

Dne 17, listopady 1989 byli maezi & nds svidky ukar, Nejprve se vytvofil rudj pés od severy k zépadu (obr.
i ";‘?&l" se ¥ nq!tgi;‘ remépisnjch §ifkach setkdvéme ve-  yprave nohofe), kierj neustale mohutndl. Kelem 18. hodiny
ice Groi xafe.

s v rudé 207l 10éoly objevovat syié dervent sloupky. Sou-
Ten om se pipravovol v Javan Zosné se wytvoil dakj rudj pds, kterf se téhl od xopady
mam poi oci stanoviité, na fotogral k vichodu (obr. . Struktura zdie se mi !l'

padrimnic
odjustoci montaie sa mi nojednou rdélo, ie hem nékolika okamii
10€in6 svital. Zved! jsem oéi k oblore o na mement tistal
stat ohromen nervykljm ukazem. Pohled na hodinky fkal
17.42 hod.

Ve fotoaparély mi bjvalo poute né
chromy. JelikoE jsem nemal 35dné thulenosti s fotsgrafo- vé i
vénim poldrich 107, tak_jsem experimentovol. Zkoulel ing, kdy jsem pozorovani ukendil. intenzita poldrmi
Mezitim jsem sledoval pribéh Gkazu. 7e byla tok vysokd, ie e dolo pohoding Zist. Byl to
jtom roiné diouh experice s pointaci | ber pointace. lepj zafitek!

Snimky jsou thotaveny piistrojem Zenit 5 ebjektivem He-
lios 2/58 na materiil Fomachiom RD 21. Doba exporic 10
ai
Ladislav Kfivski, viz Vesmir 5, 515, 1990, JIRI KAPRAS

. Po 18.20 hod. 1aéala
nout, aviak netmitela upiné o asi

snimki Fama-

1972: Solar Flare vs. AT&T

NASA

The major solar flare that erupted on Aug. 4, 1972 knocked out long-distance
phone communication across some states, including lllineis, according to a NASA
account.

"That event, in fact, caused AT&T to redesign its power system for transatlantic

On March 13, 1989, at 7 h 45 UT, Hydro-Québec experienced a complete black-out of its
system due to a severe geomagnetic storm. Consequently, service was interrupted for many
hours and overvoltages resulting from line openings cost 6.5 MS in material damages alone

among a total of 13.2 M8$.

Space Shuttle Problem Could Cut Flight Short
By WILLIAM J. BROADSpecial to The New York Times

New York Times (1857-Current file); Mar 15, 1989; ProQuest Historical Newspapers The New York Times
—
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Col. John E. Blaha of the Air Force, Di:

T o ~ Associated Press
v’s pilot, loading film into

a camera aboard the space shuttle yesterday. An electrical problem
threatens to shorten Discovery’s flight by a day.

Space Shuttle Problem
Could Cut Flight Short

By WILLIAM J. BROAD
Special to The New York Times

CAPE CANAVERAL, Fla., March 14
— Space agency officials said today
that a problem with the space shuttle
iDiscovery’s electrical system might
force the winged spaceship to land a
day early, on Friday.

The trouble is with a tank supplying
hydrogen to the shuttle’s fuel cells,
which make electricity for use through-
out the spacecraft. A sensor reported
unusually high pressure Menday in one
of three tanks that su Ply the fuel cells,
and it was turned off. The orbiter is
now relying on the other two tanks.

Experts at the National Aeronautics
and Space Administration said they
were unsure whether the pressure was
high or the signal was false.

““The hydrogen tank is exhibiting a
pressure signature that we haven't
ever seen before,” Granville Penning-
ton, a flight director at the Johnson
Space Center in Houston, said at a tele-
vised news conference.

Scientific Activities Unaffected

As a precaution, the astronauts
switched off some electrical devices on
board the spaceship to conserve power,
Mr. Pennington said. The items in-
cluded several lights, a guidance unit
and various radios and combuters.

KOZAMDN

spectively. In the fuel cells, hydrogen
and oxygen react chemically to gener-
ate 28 volts of electricity. Within each
tank there is a pressure vessel for oxy-
gen and hydrogen, the one for hydrogen
measuring 46 inches in diameter. Each
oxygen or hydrogen pressure vessel
has two pressure sensors.
Misslon Called Success
Mr. Pennington said that if the or-
biter did land a day early, it would not
significantly affect the mission.
“I think that we could pretty well say
we’ll get a majority of all the experi-~
ments,” he said. “I think the primary

A sensor shows
high pressurein a
tank for the cabin
power systemni.

part of the mission has been accom-
plished, and that’s the important
thing.”

POPULARNO-VEDECKY ASTRONOMICKY GASOPIS 1980
SLOVENSKEHO USTREDIA AMATERSKEJ ASTRONOMIE V HURBANOVE :?f;!'_'( EoiE 3

POLARNE SUVISLOSTI o

Za spoloény znak si zoherme svet-

Polarna Zlara — svetlo v temnote

cables," NASA wrote in the account.

ATLASSVETA HISTORIE PRIRODA REVUE VESMIR VALKA VEDA ZAJIMAVOSTI PREDPLATNE

Polarni zafe nad Evropou: Geomagneticka

boufe zasahla i Cesko

18.03.2015 - Redakce Tajemstvi vesmiru

Geomagneticka boure zpiisobila silné polani zate na severni polokouli, které bylo mozné pozorovat i v jizneji polozenych

mistech, nez je obvyklé
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Ak tento ddaj riadne zaregistruje
historik na paméf pokoleni budi-
cich, nasi potomkovia sa hepresta-
na éudoval:

Sedemnésteho novembra roku 1949
sa objavila nad Ceskoslovenskom
polérna Fara

(Spi, Feda, eSte je noc, eite fe
dlhé poldrna noc, edte nevyslo Sinko,
to iba palérna Ziara...)

Ked sa raz ktosi bude prehfhat
v zozname kurlozit, modno ho pria-
mo oslepi paradox tohto javu; prav-
da, ak ho zoberie ako jav aj prirod-
n¥, aj spalofensky.

Polirna Hars, ake namnafuje sa-
motng nazov, je jav vyskrtujdcl sa

v poliraych, teda mrazivich oblas-
tiach zemegule.

{Och, nemésem zaspaf, Nina, tie
biele noci, ta poldrna Ziara, vstupu-
je mi priamo do snov!

Sedemnisty november, piatok ve-
ter ma Narodne] tiide,

polarnej noci.

Sedemnasty november — svetlo,
a) ked bolavé, desivé, do novel bu-
diicnasti,

(Aj noc mi, diefa moje, len svoj
vymedzeny éasl)

Tak sa méjeme pozeraf na skutod-

ateplenie ¥ mrazivej klime teskoslo-
venskej totality.

(Nebite, paneboZe, nsbite ma, mam
holé ruky?t)

Ale napokon, ako fo uf v EHvote
chodi a ako v nejednom pripade ui
dejiny | stallli zaznamenat, vietko
so0 vietkym sivisi, vo véetkom moi-
no nidjst vnatorné, shryté spojiva.
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nost, Ze  sex steho  novembra
1989 na Nirodnej tfide v Prahe pri-
sluiniei © bezpefnosti  zmasakrovali
pokojni demonitriciu Studentov, Ze
toho veera sa zadala v Ceskosloven-
sl nend, zamatové revolicia a si-
tasne, v tom istom Case, uvideli nad
tou istou krajinou leZiacou v mier-
nom zemepisnom pésme — poldrmu
Earu JAN KAMENISTY




