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AHZpyLeHKo B
(XapkiB, YKpaiHa)

BMAVB MIABULEHNX KOHLUEHTPALLIA IOHIB

LNIBOBAJIEHTHUX METAJIB (Cu2+, Ca2+, Mn2+) HA CTPYKTYPY
NIHK.

MpUCYTHICTL MiABULLEH MX KOHUEHTPaLiiA iOHIB Mifi, KanbLito, MapraHulo Ta iHLIMX
MeTaliB B OTOYUYHOUOMY CepefoBULLi, 0CO6AMBO N06AM3Y | Ha BMPOOHMLTBAX Mo
BMAOOYBaHHIO Ta Mepepobui UMX MeTaniB, a TakoX Y BEMKUX MPOMUCIOBMX LiEHTpax
Npu3BOANTL 40 NIABULLEHHS KOHLEHTpaLid nofeHHUX IOHIB B cepefuHi KNITUHW B
6esnocepegHbOMY  OTOYeHHI A HK. TligBuleHi  KoHUeHTpauil iOHiB  MeTanis npu
B3aemofii (3B'A3yBaHHi) 3 AHK MOXyTb Npu3BecTM A0 3MiHW CTPYKTYpW i (yHKL; I
HYK/MEIHOBMX KWUCNOT, WO € OfHIEl0 3 MpUUMH MNOPYLEeHHA 36epiraHHs | nepedadi
reHeTUYHOI iHopMmaLil.

MeTtogom IY-cnekTpockonii MPOBOAWIOCL BMBYEHHSI 3B'I3yBaHHSA iOHIB CU2+,
Ca: +, Mn2+ 3 AHK B poszunHax. Komnneken Me2+ -OHK BMBYa/IUCL Y LLUMPOKOMY
[ianasoHi KOHLIEHTpaLii ioHiIB.

Y pesynbTaTi [OCNiMKEHb BCTAHOB/EHO, LIO MPUM  KOHUEHTpauisax ioHiB  Migj
0,4<Cn/P<0,6, BigOyBaeTbcA CTPYKTYypHa nepebyposa Monekyim [OHK, BoHa
nepexognTs 3 B-KOH(opMaLii B Aesiky NPOMiXKHY (hopMy, SIKY He MOXHa BigHeCTn [0
YKOAHOT 3 BiJOMUX KOH(hOPMALLisi | ik XapaKTepU3yETLCS YaCTKOBUM PO3YyNopsaKyBavHM
CTPYKTYpU Monekynu. Mpu KoHueHTpauii ioHiB Cn/P>0,6 po3ynopsakosairi AifsaHKM
AOHK nepexogdats B LEHTPM feHaTypauil i npy noganbliomy 36iMblueHHI KOHLEHTpaLii
iOHIB BifOYBaETLCSA MOBHA AeHATYpaLliss MOMEKYN NMPU KIMHATHIA TeMnepatypi.

Br3HaueHi TaKoXX OCHOBHI MicLsl 3B’A3yBaHHSA i0HIB 3 Monekynow AHK, otpumaHo
[aHi Npo KOHCTaHTK 3B’A3yBaHHS Ta CTPYKTYPHI 3MiHM komnnekcie AHK 3 ioHamu.

Poshtaruk A.
(Kiev, Ukraine)

PRINCETON EXPERIMENT: THE APPROACH FOR SAFER
ENERGY

Physicists and engineers at Princeton University's Tokamak Fusion | est Reactor
(TFTR) made a valuable breakthrough into the world of high energies.
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Like race car mechanics grinding valves and polishing cylinders to squeeze out a
few extra horsepower, researchers have pushed their machine beyond its design
specifications to set a new record for fusion -nergy output. The results were announced on
November 7, 1994, at a meeting of the plasma physics division of the American Physical
Society (APS). As a result, a hot magnetically confined plasma in TFTR had produced
10.7 megawatts of fusion power, surpassing the . -megawatt mark set in 1993.

Along the way to the new record the Princeton group found that the deuterium-
tritium plasmas they have been tasting - the same mixture of hydrogen isotopes likely to
fuel the first working fusion power reactors - are "better in almost every raspect" than
plasmas of pure deuterium, the staple of fusion experiments until 1994.

If TFTR had been kept within its design specifications, the machine would have
been limited to about 9 megawatts of power. But after re-evaluating the machine's earlier
performance and its safety criteria, TFTR physicists decided in the fall of 1994 that they
could "turn up the heat". In professional terms they pushed the doughnut-shaped device's
magnetic field s % beyond the specifications and its neutral-beam injectors - which heat
the plasma trapped within the field of hundreds of millions of degrees - to 2 « % over the
specs. The result was the unprecedented burst of power, which peaked for a tenth of a
second. All the while, the plasma remained gratifyingly well behaved. The amount of
thermal energy stored in the plasma, the length of time the energy could be confined, and
the temperature and density of the plasma have all gone up over the past year as
researchers wrung more power from TFTR in successive tests. But the most important
thing about this approach is that the levels of radioactivity leaking out of the reactor from
the deuterium-tritium reactors were surprisingly low, according to Princeton researchers.
Part of the reduction reflects a lover-than-expected rate of tests, but the reactor's
structure also cut radioactivity leakage by at least a factor of .o below the original
conservative projections.

Nowadays, when almost every single megawatt of energy is produced by highly
radioactive nuclear plants with their toxic wastes, this American discovery can better the
ecological situation in the future. Moreover, fusion plants would give us thousand times
the energy of nulclcar ones.

Because the future industries would depend only on fusion plants, (nuclear plants
would be too low in outputting the required amount of energy), we need to concentrate
on improving the present structure of thermonuclear future power-plants. By small
estimations, fusion plant can produce thousand times the energy of its "nuclear brother"
and approximately half the toxic wastes.

Until that, Princeton physicists will use the time to study physics issues such as
instabilities in the plasma and the behavior of the alpha particles, or helium nuclei, that
an: the "ash" of fusion, These high-energy particles would play a crucial role in a working
reactor: keeping the plasma hot enough to sustain fusion when the external heating is
turned off. It is a hard and long way to go, but as John Muir once said: "The clearest
way into the Universe is through aforest wilderness...



