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“Akkor inkadbb gy0zzon a naci
Németorszag...”

* Fermi Gtlete, 1941: az (akkor még nem létez0)
atombomba hojével fuzios reakcidk letrenozasa
deutériumban

* Berkley konferencia az atombomba fejlesztesérol, 1942:
Teller “eltériti” a témat a fuzio felé, mert az A-bomba nem
tinik tudomanyos kihivasnak

* Bethe: inverz Compton-effektus miatti
energiaveszteségek

* Konopinski: triciummal csokkenteni a szlikséges
homerseékletet

* Teller: Mi van, ha az atombomba hoje tovaterjedo fuzios
reakciokat indit be a bolygo légkorében?
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In varenthesia follawing the reactions are Ziven the heizhts of the “oulomb

barriers of the product particles. In accord with the policy of adopting the

mnst dungarous assumptions, it will be ussumed that 17.7 Mev pur reaction is

relewsed, as ls eharacteristle of the alpha emission. (The sapture of nitropgen

by nitrogen, the flrst resction listed, is certainly infrequent compared to

surticie emission, as reactions of thls tyvpe always are. Moreover, energy in

the form of yve-ruys will be unavailable for carrving on the chains)
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ABSTRACT

It is shown that, whatever the temperature to which a sectiom
of the a‘mo phere may be heated, no seli-propagating chain of auclear reuctions
v Yikely to be started. The energy losses to radiation alwuys overcompensate
the gains due to the reactions. This is true even with rather extravagant
vssumptions concerning the reactivity of the nitrogen nuclei of tre air. The
only disguieting feature is that the "sarety factsr™, i.¢. ths ratis of losses
to Zains of enerzy, decreases rapldly with initlal temperature, and descends to
& value of only about l.&n just beyond a 10-Mov temperature. It ls impossibla
Lo resach sush tenperatures unless fission borbs or thermonuzlear bombs are used
whi-h greatly sxceed the Lombs now under consideration. &Sut esven if bombs
of the required volure (i.e., creater than 1000 cubic meters) are emploved,
anargy transfer from electrons to light jquanta by Comptun scattering wlll pro-

vide n further safety f?-::tgr and will make a chain reaction in alr impossible.



Manhattan Project

* 1943 aprilisdban indulo katonai celu kutatas, célja a
bevetheto, maghasadason alapuldo bomba létrehozasa

* Plutonium agyu fejlesztése (~*°Pu)
We now consider briefly the problem of the actual mechnnica%&i‘
shooting so that the pleces_are brought together with a rel
velocity of the order of 10° cm/sec or more. This is the
of the job about which we know least at present.

One way 1s to use a sphere and?l
shoot into 1t a cylindricsal pl
made of some sctive material a
some tamper, as in the sketch.,

| avolds fancy shapes and gives they §° &'
most favorable shape,for shooting; to the projccted plece whoseg "™
mass would be of the order of 100 lbs., 23 0%
'MTha hiahonetr mierla ralant o avrailTahla 4w IT a A mvanr msaasvaE 5'3 e 2

* Probléma: a reaktorban gyartott plutoniumban
megjelenik a **°Pu, aminek spontan hasadasa
ellehetetleniti az agyu mukodeését (1944 nyar)
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INditd neutronforrasok

* ReakciO:; D+;T=4He+,n (3,5MeV+14,1 MeV|

* Az implozios bombaban a hasadasi lancreakciot jol

idOzitve kell inditani (“fizzle” veszélye).

* Koral megoldas: #°Po (a,n) forras, amit a plutonium
geometria megvaltozasa “kapcsol be”.

* Modernebb maddszer:
egyszer hasznalatos
miniattr gyorsito, D
lonok Iovése T
targetba.




Boosting
e Reakcig: i D+5T=3He+,n [3,5MeV+14,1 MeV
* Cel: nagy energiaju neutronok generalasa a hasaddanyag
belsejében:
— Nagyobb hasadasi hataskeresztmetszet
— Atlagosan t6bb hasadasi neutron
— ,Latszolag” rovidebb generacios ido
* Eredmeny: jobb hatasfok
— Kevesebb hasadbanyag szlikséges
— Kritikussagi biztonsag (one-point safety)

— Valtoztathato hatéero (?)

* A fuzios reakciok altal felszabaditott energia
elhanyagolhato!



Tricium gyartas
e Reakcio: SLi+ n=3He+ T [+4,78 MeV
* A tricium radioaktiv izotop, folyamatosan fogy.

* Atermészetben nem talalhatd meg a sziikséges
mennyiségben, gyartani kell litium neutronbesugarzasaval.

* Atricium es plutonium gyartas konkurrens folyamatok!

* Atricium elballitasnak tzemanyagként nincs értelme (17,6
MeV vs. 200 MeV).

* A litium besugarzasnak nincs idokorlatja, polgari celu
konnydvizes reaktor is felnasznalhato az eloallitasahoz (az
USA ezt teszi, miota leallitotta katonai reaktorait).



Fizikai folyamatok a hidrogénbombaban
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Figure 1: Drawing by George Gamow. Harris Mayer, LAMS-1066,
“Daddy Pocketbook: A Summary of Lectures by Edward Teller,”
January 25, 1950. [This Document 1is Secret-RD]. Drawing 1is
declassified.



Super
* Reakciok: 2p+2p=3He+ln (+3,27 MeV|
D+:D=5T+1p [(+3,27 MeV
> He+:D=)He+.n [+18,34MeV
i D+{T=3He+,n [3,5MeV+14,1 MeV|

* Probléma: az elektronok felveszik, majd szetsugarozzak a
NOt.

* Runaway Super: cél, hogy az energiatermeles
“megszaladjon”, és elég hosszu idore meghaladja a
veszteségeket. Nem mukodik.

* Equilibrium Super: nagy surtdsegl anyagban a fotonok
szabad uthossza elég kicsi ahhoz, hogy nem okoz gondot a
termikus egyensuly kialakulasa.



Teller-Ulam koncepcio
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Teller-Ulam koncepcio

* Vita az USA-ban a H-bomba kisérletral:
* Politikal
* Etikali
* Tudomanyos

* Mind az 6t atomhatalom kifejlesztette és rendszerbe
allitotta:

* Franciaorszag: 8 év az elso sikeres A- és H-bomba
Kisérlet k6zott.

* Kinai Népkoztarsasag: 32 honap.



lvy Mike / Sausage / EC-16
1952. november 1., 10 MT, folyékony deutérium.
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Castle Bravo

e 1954. marcius 1., 15 MT.
*LID (40% °Li, nem volt tobb).

e Uj reakcio: 7Li+in=%He+3T+\n (=2,47 MeV

* Drasztikusan "x‘.-;;;;:*::i:‘f’f‘*f“" ¢
alultervezett ‘
hatdero
(5 MT).

* Radiologial

veszhelyzet.

ﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂ



Mit lehet hivatalosan tudni?

® The fact that in thermonuclear (TN) weapons, a
fission “primary” is used to trigger a TN reaction in
thermonuclear fuel referred to as a “secondary.” (1972)

® The fact that, in thermonuclear weapons, radiation
from a fission explosive can be contained and used to
transfer energy to compress and ignite a physically
separate component containing thermonuclear fuel.
(1979) Note: Any elaboration of this statement will be
classified.

® Fact that fissile and/or fissionable materials are
present in some secondaries, material unidentified,
location unspecified, use unspecified, and weapons
undesignated. (1991)



United States of America v. Progressive, Inc., Erwin
Knoll, Samuel Day, Jr., and Howard Morland

EPROGRESSIVE

ovember 1979 $1.50

How we got it-
why we’re telling it




Cox Report, 1999. (U.S. House of Representatives)

Fission trigger
Chemical explosive
Beryllium Fusion device
Plutonium-239  Uranium-238 or
235

_h Lithium deuteride
2 (fusion fuel)

<[> Uranium-235

?;Tu)t Bgrél;m-trmum coai Uranium-238 case

MIRV length: 5.7 feet MIRV base diameter: 1.8 feet
Explosive power: 300,000 tons of TNT

The compression of plutonium with a chemical
explosive (above, left) starts a fission explosion that, in turn, is boosted
by the fusion of DT gas. X-rays then compress the second component,
causing a larger fission/fusion.




Cox Report, 1999. (U.S. House of Representatives)

Size Comparison of U.S. Nuclear Warheads

Early Development

Fatman and Littleboy

| IR ——

B-17

Single Warhead Development

W58 Polaris
W56 Minuteman Il

' SINGLE WARHEADS
W47 Polaris

Multiple Independent Reentry Vehicle

(MIRV) Development

MIRV WARHEADS

W88 Trident
W87 Pershing
W78 Minuteman lll

W76 Trident C-4
W68 Posiedon
W62 Minuteman lll




Ami (szerencsére) nem sikerult:

Information on the DOE’s pure fusion program:

(1) The mere fact that the AEC is doing research on pure-fusion
weapons (1967)

(2) Explosively driven flux-compression generators, per se (1967)

(3) Design of explosively driven flux-compression generators when the
method of application to the production of nuclear energy is not
revealed (1967)

(4) The fact that explosively driven flux-compression generators are of
Interest in pure-fusion weapon research. (1967)

(5) Fact that the DOE made a substantial investment in the past to
develop a pure fusion weapon (1998)

(6) That the U.S. does not have and is not developing a pure fusion
weapon; and (1998)

(7) That no credible design for a pure fusion weapon resulted from the
DOE investment. (1998)



Forrasok

WiKi péd jq_[citation needed]

http://nuclearweaponarchive.org

nttp://nuclearsecrecy.com

nttp://armscontrolwonk.com

Robert Serber: Los A
RDD-8 (RESTRICTE

THE PRESENT)

amos Primer

D DATA

DECLASSIFICATION DECISIONS 1946 TO

* Report of the Select Committee on U.S.
National Security and Military/Commercial
Concerns with the People's Republic of China
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