A magfizika rovid torteénete

* lumineszcenciakutatasok kozben Antoine
Henr1 Becquerel (1852-1908) felfedez a
radiumsok termeszetes radioaktivitasat (1896)
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* Maria Sklodowska-Curie (1867-1934)
felteszi, hogy a radioaktiv sugarzas
atom1 tulajdonsag (1896)

» fizikai-kémiai szeparacio: torium,
polonium, radium (1897-1898)




* Ernst Rutherford (1871-1937) felfedezi az o €s
B sugarakat, valamint a radont (1899)
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* Paul Ulrich Villard (1860-1934) felfedezi a
v sugarzast (1900)

» M. Curie szerint a J negativ tolteésu, az a 1s
reszecskekbdl all (1900)

» Becquerel a B-rol megallapitja, hogy
hasonlit a katodsugarzashoz (e/m arany,
1900)

o felfedezi a radioaktivitas 1onizacios,
fiziologiail stb. hatasait (1901)



* M. Curie eloallitja a tiszta radiumsot (1902)
» Rutherford megalkotja a radioaktiv bomlas
elmeletet - az atomok atalakulasa (1902)
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'megallapitja, hogy az a sugarak pozitiv
toltesu reszecskek, megjosolja a
transzuranokat (1903)



» Rutherfordek eszkozt alkotnak a toltott
reszecskek eszlelesere (Geiger-cso, 1909)

* bebizonyitja, hogy az a részecskek
kétszeresen 1onizalt He atomok

* M. Curie fémradiumot allit elo (1910)




 Rutherford a bombazassal felfedezi a
10-12 cm atméréjt atommagokat (1906-

1911)

» Thomson az 1zotopokat vizsgalja
(1911-1913)



* Henry Moseley (1887-1964) rontgen-

vizsgalatokkal kimutatja, hogy az atommag
toltése azonos
a rendszammal (1913)
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» Rutherford vegrehajtja az elsd6 mesterseges
magatalakitast (1919)
nitrogén-14 + hélium-4 —
oxigen-17 + hidrogen-1

* felfedez1 a protont (1914-1920)

o feltetelezi a neutron Ietezeset (1920)



* magtomegspektrometria - Francis W. Aston
(1877-1945), 1920

* Wolfgang Pauli (1900-1958) feltevese a
magspinrol (1924)
*]étrejon a kvantummechanika (1925-26)



* az o sugarzas kvantummechanikaja: G.
Gamow (1907-1968) alaguteffektuskent
magyarazza (1928)

potencialflogoyeny




» gyorsitok: E. O. Lawrence (1901-1958) -
Berkeley (1929)
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* magspektrum: B sugarzas — neutrino -
Wolfgang Pauli (1900-1958), 1926-1931
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Lisbe Bedioaktive Damen md Herrwen,

Win dar Usbarbringsr dissar Zellen, den ioh Imldvollst
enmhbren bitte, Ihnan des nEhersn sussinsndersetisn wicd, bin ioh
angesichts der "felschen®™ Statlatik der Be und Li-& Eerne, soule
dea kontimlerlichen betu-Spelttrums zof oloen warsreifeltan Answeg
varfallen up dep "Waohwelsate™ (1] dar Statistik upd den Enargienstt
wm retten, ¥Emlich dia Hﬁi_r,lit:hku‘lt ; o nten alaktrisch onmutrale
Tellohen, e ioh Neutronan nenman will, in den Lernan existieren,
wglohe den Spin 1/2 baban ond das aypechllsesunpaprlnsly befclgen upd
‘whalh von ldchtquanten musserdsm noch dadarch coterschelden, dass oie

mit Liohtgescwindtpeait laufen. Do Hosses der Neutronen

von cerzelben (Xosmendrdmung ¥is dis Elelctroneosssss sxln und
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b~ Zarfall mit dem Elektron Jewells noch ofin Hevbron sedttiert
ed, dward, dass dtle Summe der Energlen oo Nentron and Elskbron
konatant lat.




* Bohr magfizikaval foglalkozik (1930-)

* John Douglas Cockroft (1897-1967) ¢s
Ernest Walton (1903-1995)
protonbomazassal felhasitjak a litium
(majd a bor) magjat (1932)
pt+Li-7T—>a+a

* neutron - James Chadwik (1891-1974),
1932




e kozmikus
sugarzas,
pozitron — P.
A. M. Dirac ol
(1902-1984), ..~~~
C. D. e K

Anderson - e

(1905-1991), i

1932 . |




* Rutherford 1gazolja a tomeg-energia
ckvivalenciat magatalakulaskor (1933)

* Bohr felvazolja az atommag folyadekcsepp
modelljet
(1936)




* Magerok, mezonok (1936-): H.
Yukawa (1907-1981)
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* Maghasadas
(uran +
neutron,
1938): O.
Hahn (1879
-1968),

L. Meitner
(1878-1968)




* Bohr ¢s John A. Wheeler (1911-) a
cseppmodelben értelmezik a maghasadast
(1939)




* Enrico Fermi (1901-1954), Frédeérick Joliot-
Curie (1900-1958), Szilard Leo (1898-1964)
¢s masok — a lancreakci10 (1933-1939)




» Albert Einstein (1879-1955), Szilard, Teller
Ede (1908-2003) ¢s Wigner Jeno
(1902-1995) — level F. D. Roosevelthez
(1939) | ' R




Albert Einsteln
0ld Grovae Jd.
lHaseau Point
Peconle, Long Island
Alguet Znd, 1939
F.B, Roeosavell,
Preatdent of the United States,

Tnmite Houne
Fashington, D.C.

Bir:

Some resant work by E.Parmi and L. Szilard, which has been ocome-
munigated to me in menuseript, leads me to oxpect that the element uran-
fam may be turned inte a4 new and Impertant souree of ensrgy in the im-
gotinte futures. Certain aspecta of the situation which has arisen acem
to eall for watchfulness and, L7 necesaary, quick sction on tne part
af the Adminiatration. I bolieve therelars that it ig my dubty to bring
to your attention the following facts and recomnandations:

Tn the sourse of the last four montha it has bean meds probable -
thraup: the work of Joliot in France as well as Pernd and Sailard io
amerioa - that it may become possible fo set up a nuelear chuin reaction
i & large mass of wreanium by which vast amounts of power and large quant-
ibties of now radium-1fke eloments would be genearated. Now 1t appears
plmoat certain that this ecould be mehieved in the imeediate Duluze.

This new ghonomenon would nilse lesd to the csnatruction af bomba,
amd it is censelwable - thsugh muck lass certain - thet axtrenely power-
ful bembs of & now type may thus be conntruotad. A eingle bomb of thie
sype, carricd by boat and exploded in & pert, might very well destroy
the whole port together with some of the surrsunding territory. However,
such bembo might very well prove Lo be teo hoavy for transpertntlion by

Bir.

.-

Tha [mitel Statee hea only very poor ares of amenium in 2odaraty
qaantitiss. Thexe Jo cowe good ofe L0 Jenada énd the formesr Caschorlavmicin,
wnlle dhe mout mperisnt eawree of urenium ls Belgian Congs.

In view of thia situaticn you zay think [t desirable toe have none
perwanent conbast walnbalned betwesn the Admitlybrubizn wnd the Srourv
of ohFgleipta working on ohain reastlena in America. Ona paseible way
of coldoring thia =lghk be for yeu to entrast with thin task a perason
ol s your confidenca smd who goul! perhang @eTve L7 o Inefricial
capleity. Hie taek might agmoriszs the Yollowlings

a) to approash dovermnent Daparinenta, xee: them informed nf tha
[urther devalapment, snd rut foewerml Trecommandationg CoF GoTeRMeHt actlon,
dlving parsionlar attention o Bhe poblem of psecuring e sunply of wran-
fum org far the Unlted Statesy

b} e spsod uwn Ehe oxwordmental work,which iz ot precont boing eav-
ried o within the Zlwlts of Lbe budgeie of Erivareity labcratarles, by
provistne Tende, 3F puch funds e Teinired, threuph his fonitadke with
Deivats pa¥scin whe ere willies to meke seatyibubiens for thle comac.
and perhang aLee By ootadning the co-operstion of Lptustrisl laborateries
which have the nocesanary egulpment.

T uaterstand that Sermany hes schually stepped the scle of wTromilm
frox the Oseshgalovabiab mines =whiek ohe Ros taken oves. That she shoubd
have taXen such warly aelion might pechens be understcol of tha Zreund
Chat e oon of the Sormap Under-Sesvatary of Stale, von WelzalekeTs 1a
attacked Lo Lhe EoiseroWilhelmsTnstitut in Barlin where aems of the
AmeTigan Wori on urenium ip now belng repeateld.

Tauwys wary toull,
L TR -~
fAlvezt Hinotelin}



* Louis A. Turner (1898-?) ¢s Glenn T.

Seaborg (1912-1999) a plutoniumrol (1940-
41)

» Bohr ¢s Heisenberg i
talalkozoja a m‘“h’fﬁ““f
megszallt g0 |
Koppenhagaban

1 94 1 = ';,,@,“’5#% a;_ﬁ:.,f JJ nJ'
nakec: Toblolih e o / s
( ) oo uSen ‘é Yﬁ’ s 314 3 iﬁ?du-&mk
,-A.f/v’ *,6&.. "'Lﬁ'-z. f’\ g
ne v MM i

[Michael Frayn: oo R e e gt

w,yt&. .z»'})(rﬁr.g«d.%,éga.f B
| yplhond  winbar
ey

C h Y RPN S S
Open agen] i P ;f;f’"fj‘ﬁZ "i':;:,z,, 3
." g {/ Lo

T_}J#M‘-f__




* A Manhattan-terv (1942-1945)
— Leslie R. Groves (1896-1970)
—uranszeparacio — Oak Ridge
— a plutonium eldallitdsa — Hanford —
Compton

—a bomba elkészitése — Los Alamos —
Julius Robert Oppenheimer (1904-1967)

— A Trinity kisérleti robbantas —
Alamogordo (1945. julius 16. 5:30)

— A dontes
— Hirosima (1945. augusztus 6.)
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» az Onallo brit bomba (1946-54)

* a szovjet bomba (1939-49)

* A hidrogen-bomba ¢s a hideghaboru
_USA (1941-54)
—SZU (1948-55)

e aramtermelo reaktorok

— a reaktorepiulet vilagitasara — Idaho, 1951
— villamos halozatba kotve — Obnyinszk, 1954

— balesetek — Windscale, 1957; Three Miles
Island, 1979; Csernobil, 1986



e f1z10s eromu

— TOKAMAK (Szaharov, 1950-¢s evek
eleje - ITER, 2016)

— lézeres megoldas
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