Vytvorili jsme kamen mudrca? Tvarci politik by se méli
zajimat o supravodic¢e pokojové teploty
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Nedavny vyvoj otfasl védeckou komunitou v poslednich dvou
tydnech. Obhajci prohlasuji, ze nyni potencialné stojime na pokraji
transformacniho véku v technologii, ktera by mohla ucinit nasi
soucCasnou energetickou sit' a uroven technologie tak podivné
zastaralou jako telegraf.

Predzvést tohoto nového véku? SupravodiCe pokojove teploty —
materialy, které vedou elektfinu s dokonalou ucinnosti, bez nutnosti
hlubokého chlazeni. Pokud je to zivotaschopné, pak pfichod téchto
supravodi€l neni jen technologickym skokem; jde o zménu
paradigmatu s vyznamnymi dusledky pro ekonomiku, narodni
bezpecnostni a obrannou politiku a budoucnost spotreby energie.
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Nejprve vSak musime urcCit, zda Ize tyto supravodiCe skutecnée
vyrobit. Tvurci politik a odbornici by si méli byt védomi aktualné
probihajicich udalosti.

Hledani svatého gralu

Zacnéme zakladni védou. Supravodic, jak nazev napovida, je
material, ktery maze vést elektfinu s nulovym odporem. Jinymi slovy,
umoznuje, aby elektricky proud protékal neomezené dlouho bez
jakékoli ztraty energie. Porovnejte to se souCasnymi bateriemi, které
mohou Casem ztratit az 25 procent ulozené energie.

Pokud to zni uzasné, je to proto, Ze to tak je. Toto kouzlo vSak
pfichazi s vyhradou: tradi¢ni supravodice funguji pouze ve
vysokotlakych a nizkoteplotnich prostfedich podobnych tém, které
se nachazeji v nejhlubsich zakoutich vesmiru, coz omezuje jejich
praktické pouziti.

Zadejte supravodiCe pokojove teploty. Jak nazev napovida, jedna se
o supravodiCe, které pracuji pfi teplotach, které byste obvykle nasli
ve svém kazdodennim prostfedi. Patrani po tomto radikalnim vyvoji
trva jiz desitky let a fyzikové a materialni védci na celém svété jsou k
tomuto védeckému svatému gralu pritahovani jako vCely k medu.

Koncem minulého mésice se zda, ze gral mohl — jen mozna — byl
nalezen. Skupina jihokorejskych védcu publikovala &lanky, které
tvrdily, Ze vyvinuli standardni supravodiC s atmosférickym tlakem pfi
pokojoveé teploté vyuzivajici material na bazi olova, nyni nazyvany
,LK-99% Vysledky védcu byly udajné uspésné replikovany Cinskymi
vyzkumniky . Ostatni fyzici po celém svété se predhangji, zda také
dokazou vytvofit funkCni LK-99. Predtiskod Sinéad M. Griffin, fyzika z
Lawrence Berkeley National Lab, poskytuje vysvétleni toho, co
jihokorejsti védci vidéli. Jiné snahy o reprodukci vysledkl vSak
prevazné selhavaly. School of Materials Science and Engineering na
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Beihang University v Ciné se pokusila replikovat proces tymu LK-99,
ale setkala se s odliSnymi vysledky . Stejné tak selhal tym v Narodni
fyzikalni laboratofi Indie .

Porota tedy stale nevi, zda je LK-99 skuteCné zivotaschopnym
supravodiCem pfi pokojove teploté — stale jsme velmi brzy ve
védeckem vySetfovacim procesu. Musime pockat, az respektované
narodni laboratofe, instituce a dalSi dukladnéji experimentuji s timto
procesem. Zda je LK-99 ve skuteCnosti to prave, se prosté nékolik
dni, mozna i tydnu nedozvime. | kdyz tomu tak neni, sou¢asné
vysledky naznacuji, ze objev sloucCeniny pfinejmensim , naznacuje
nové sméry vyzkumu “ supravodiCl pfi pokojové teploté.

Védecka revoluce...

Ale predpokladejme na chvili, ze LK-99 je skuteCné to pravé. Nebo
prinejmensim, Ze nyni existuji teoretické dliikazy, ze supravodice pfi
pokojove teploté jsou mozné a skuteCnou véc budeme mit vyvinutou
priblizné za deset let. Pokud ano, pro€ by nas to mélo zajimat?

Odpovéd zni, ze potencialni aplikace tohoto nového supravodice,
pokud jsou zivotaschopné, nejsou niCim mensim nez revolucnim.

Nase soucCasna elektricka sit’ unika obrovské mnozstvi energie ve
formé tepla kvuli odporu v dratech. Nyni si pfedstavte svét, kde
elektrické rozvodné sité neztraceji pfi prenosu prakticky zadnou
energii. SupravodiCe pokojove teploty by mohly vést k ,dokonalému®
elektrickému vedeni, pretizit u€innost nasi energetické infrastruktury,
snizit naklady na energii v miliardach dolard, snizit uhlikovou stopu a
povzbudit rist obnovitelné energie. Navic jsou mozna mensi,
ucinnéjSi elektricka zarizeni. Predstavte si elektricka vozidla s
vyrazné lepSim dojezdem nebo datova centra s nizSi spotfebou
energie.

DalSi radikalni dopady by se projevily v riznych oblastech.
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V dopravé by zavedeni supravodiCu pfi pokojové teploté mohlo byt
predzvésti nastupu vysokorychlostnich, magneticky levitujicich
vlaku, které svisti zavratnou rychlosti s bezkonkurencni energetickou
ucinnosti — z New Yorku do Los Angeles za dvacet minut bytu . To by
mohlo zpUsobit revoluci jak v meziméstském cestovani, tak v
doruCovani zbozi, dramaticky zkratit dobu dojizdéni a doruceni a
zaroven vyrazneé snizit emise souvisejici s dopravou.

V oblasti informacénich technologii by tyto supravodi¢e mohly
katalyzovat vyvoj kvantovych pocitacu. Tato technologie, i kdyZ je
stale ve stadiu zrodu, slibuje vypocetni schopnosti, diky nimz se
dnesni nejvykonngjsi superpocitaCe zdaji rudimentarni. U
supravodicu pfi pokojové teploté by se to mohlo stat béznou
zalezitosti — srovnatelnou s ekvivalentem nejpokrocilejSiho
moderniho superpocitace zhusténého do velikosti chytrého telefonu.

V lékarstvi by supravodiCe pfi pokojove teplote preplnovaly stavajici
high-tech aplikace. Zde se jiz pouzivaji bézné supravodiCe; jsou
skrytymi Sampiony napajejicimi skenery magnetické rezonance
(MRI), které umoznuji Iékafim nahlédnout do lidského téla v
bezprecedentnich detailech, a to vSe bez jediného fezu. Presto tyto
vyzaduji kryogenni teploty, aby fungovaly. SupravodicCe pfi pokojové
teploté by slovy jednoho inZzenyra ,,ucinily MRI dostupnéjsi, cenove
dostupnéjSi a také zvysily rozliSeni na submikrometrové meéritko.
Autodocs pro vSechny.”

In short, the impact of room-temperature superconductors would
likely be seismic. The advent of these superconductors could usher
in an era of unprecedented industrial growth, igniting the birth of
entirely new industries, driving economic growth, and generating
millions of jobs in sectors ranging from technology and transportation
to energy and healthcare. The companies that harness this
transformative technology could emerge as global economic
powerhouses.

...and a Geopolitical Revolution?
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But perhaps the greatest impact lies in the realm of national security,
defense, and foreign policy.

Military systems depend heavily on electricity, from aircraft carriers
down to the individual soldier’s gear. Room-temperature
superconductors could mean more efficient and compact power
systems, lighter and longer-lasting batteries, and more powerful
radar and sonar systems. The U.S. military’s ability to project power
around the globe would be significantly enhanced, as would its ability
to sustain operations in remote areas.

Moreover, as the military becomes more electrified and networked,
the vulnerability of its power infrastructure becomes a critical
concern. Superconducting cables are resistant to many types of
disruption and could theoretically even be designed to automatically
“heal” after a break, greatly improving the resilience of the military’s
power networks.

More broadly, room-temperature superconductors could reshape
global geopolitical dynamics by altering the strategic significance of
energy resources. If room-temperature superconductors lead to
cheaper, more efficient storage and transmission of renewable
energy, nations with abundant renewable resources could gain a
strategic advantage. Oil-dependent economies could find their power
waning.

Yet a superconductive world is not without its significant risks. The
potential military applications of room-temperature superconductors
could lead to a new technological arms race. Governments across
the globe would quickly recognize the strategic importance of this
technology and rush to stake their claim, leading to international
disputes over patents, technology transfers, and market access.
There are significant national security implications if other nations
master this technology first, or if the United States fails to secure its
supply chains for the requisite critical materials needed to make
room-temperature superconductors.
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This is not a prospect to be taken lightly, and policymakers must
factor in these considerations while shaping policies.

When the Magic Becomes Real

The quest for room-temperature superconductors thus paints a
tantalizing picture of a future that may be within our grasp—one
where energy flows freely without loss, high-speed trains levitate on
invisible magnetic tracks, and quantum computers hum in offices
worldwide. Washington could perhaps speed up this transformation
through a variety of means: increased funding for research and
development, tax incentives for companies investing in
superconductor technology, and strategic public-private partnerships
that share the financial risks and rewards of this ground-breaking
technology.

But the superconductive moment, such as it is, also presents us with
a formidable challenge: how to harness the transformative potential
of this technology while navigating the geopolitical tensions and
policy challenges it presents. The superconductive transition would
be massively disruptive, with entire industries falling prey to
technological change, oil-rich and technologically-poor nations
suddenly falling behind, and new dangers manifesting.

The balance that must be struck is a delicate one, melding the drive
for economic growth and technological superiority with the pursuit of
international cooperation and sustainable progress. It is incumbent
that policymakers be extremely careful in this effort.

Ultimately, time will tell whether LK-99 is the real deal; a viable room
temperature superconductor, with all that such implies.

It is also incredibly ironic that the South Korean scientists behind LK-
99 used lead. Perhaps the ancient alchemists were right all along:
lead can be transformed into gold.

Carlos Roa is the Executive Editor of The National Interest.
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