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1911: la teoria di Rutherford del nucleo atomico

= una nuova teoria dello scattering: “It seems reasonable to
suppose that the deflexion through a large angle is due to a single
atomic encounter, for the chance of a second encounter of a kind
to produce a large deflexion must in most cases be exceedingly
small. A simple calculation shows that the atom must be a seat of
an intense electric field in order to produce such a large deflex-ion
at a single encounter” (Phil. Mag. 21 669)

= modello di atomo con carica positiva concentrata in un nucleo
centrale di piccolissime dimensioni (~ 1012 cm)

— numero particelle diffuse ad angolo ¢ rispetto direzione
originale oc cosec*(d/2)
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1914: Charles Galton Darwin (nipote di Charles Darwin)
generalizza la teoria di Rutherford al problema dello
scattering a su nuclei di massa qualunque ...

E MV 0

E, M, V: carica, massa, velocita della o
e, m: carica, massa di un nucleo in quiete
0, ¢: angoli di deflessione di nucleo e a
u, v: velocita, dopo l'urto, di nucleo e a
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.. @ prevede che nel caso m < M (cioé & su H):

1 la deflessione della particella urtata (H) dipenda da
sec30 (legge molto diversa dal cosec*(d/2) trovato
da Rutherford per la diffusione delle & contro nuclei

pesanti)

1 nel caso di urto il piu favorevole possibile (a di
velocita massima che urta frontalmente contro
nucleo di H), in caso di &« del RaC (Po-214), un range
ca. 4 volte maggiore del range delle @ in idrogeno

Thus the H particles ought to be easily

observable provided they can be made to occur in sufficient

numbers.

(Phil. Mag. 27 499 )
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1914: Rutherford chiede a Ernest Marsden di verificare
se si producano “particelle H”
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A detailed account of his experimenis will appear later, but
it suffices to mention here that ﬂhas been
obtained by him that some of the hydrogen atoms are set in
such swift motion that they are able to produce a visible
scintillation on a zinc sulphide screen and are able to travel
through hydrogen a distance three or four times greater than

the colliding « particle.

(Phil. Mag. 27 488)




L’origine

L’anomalia

La scoperta

Il nome

F-R

107° CONGRESSO NAZIONALE.

della SOCIETA ITALIANA DI FISICA iy,

1914: Marsden cerca le “particelle H”

Consequently, in the passage of «
particles through hydrogen the *“ H’’ particles may be looked
for well beyond the range of the ordinary a particles

More detailed experiments are in progress
to investigate whether the distribution of their velocities
and relative motions with regard to the « particles producing
them is in agreement with the calculations from the simple
assumptions ; but, owing to the probable lengthy series of
ohservations necessary, it appears advisable to publish a
preliminary account of the experiments so far made.

(Phil. Mag. 27 824)
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schermo ZnS
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L’origine . .
Distance of «-ray tube Scintillations
L’anomalia to screen Z. per minute.
La scoperta
Il nome 24 cm. .................. veeee. ..| End of range of « particles.
B et e ccroecostunaitansel.. 10°0 per minute,
2 T . 55 ,, ’
BRI ..o oo oronnnansnensd 05 ,, 1

Evidenza di particelle di range ca. 3,5 volte superiore al
range delle «
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q at a pressure adjusted to give the same range of the
a particles, 7. e. about 17 cm. H
falling

per minu e results show that in
hydrogen, particles capable of producing scintillations are
produced which can travel at least 3% times as far as the

a particles.

'effetto non si produce in aria
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of making a comparison
eriment 1s furnished by the use of a
such as paraffin
wax or indiarubber. en « particles fall on such films, H

particles may be expacted to be ejected, and experiments have
shown thath The observations are at
present being continued so as to study the distribution and

number of ejected H particles when a parallel beam of
« particles of known velocity passes through these films.

In conclusion I beg to express my indebtedness to Mr. W.
C for his very efficient help in many of the
observations, and to Sir Ernest RutherFord for his many
kind suggestions.
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1915: Marsden e Lantsberry cercano le “particelle H”
con l'apparato di Geiger-Marsden (1913) = l'lanomalia
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(Phil. Mag. 30 240)
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d “effects observed [...] several times greater than
anticipated by formula”
d “source itself [...] emitting long-range particles”

(Phil. Mag. 30 240)




=7,
107° CONGRESSO NAZIONALE

L’origine
L’anomalia

La scoperta

Il nome

‘ (Phil. Mag. 30 240)
d Exp in aria (senza cera) = “particelle H"”?
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(Phil. Mag. 30 240)

¢

1 “H particles given off from the source”

d “unlike a particles, their velocities are not uniform
but are distributed [as] H particles produced during
ordinary transmission of & particles through H”
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d H contenuto nel gas interno al tubo a raggi a?
d H nel vetro del tubo?
1 H occluso nella superficie del vetro?

(Phil. Mag. 30 240)
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Marsden e Lantsberry stimano quanto H servirebbe per
dar luogo al numero di “particelle H osservate”:

 Rivestono il tubo a raggi a con un film di cera da 10 p
di spessore e scoprono che il numero di "particelle H”
raddoppia = “about the same amount of H must be
associated with the a-ray tube as with the wax”

4

(J massa per unita di area della cera = 1,0 x 103 g/cm?
4 cera=C,;H,

= massa per unita area di H= 0,15 x 103 g/cm?



7]

107° CONGRESSO NAZIONALE

della SOCIETA ITALIANA DI FISICANI

’origine J H nel vetro? No! = massa per unita di area del vetro
’anomalia ~ 1,6 x 103 g/cm? ma vetro contiene solo 0,5% di H;
La scoperta inoltre, fenomeno si verifica anche con tubo di

Il nome quarzo

J H nel gas? No! La massa di H richiesta equivale a uno
spessore di 1,6 cm di H a NTP, valore non compatibile
con H contenuto in un tubo con emanazione di Ra

J H o vapore acqueo occluso nel vetro? No! Le
“particelle H” si osservano anche, addirittura “in
greater number”, con una sorgente a RaC depositato
su Nickel scaldato a 150 °C
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= “strong suspicion that H particles are emitted from
the radioactive atom themselves”

(Phil. Mag. 30 240)
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Ma...
1914: Rutherford e Robinson avevano dimostrato che un

tubo a raggi @ non sembra emettere altro che raggi a

" It is well known that a helium atom is expelled in many
cases in the transformation of radioactive matter, but no
evidence has so f en obtained of th ion of a
hydrogen atom.

(Phil. Mag. 27 488)
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(Phil. Mag. 28 552)
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'origine 1915-1918: e (Grande) Guerra

-enomalia [ 1915: Marsden interrompe i propri esperimenti
La scoperta essendo nominato Professore di Fisica al Victoria
I nome College di Wellington (New Zealand)

(J 1915-1918: attivita di Rutherford molto frammentaria
per il suo coinvolgimento nella ricerca militare (es.
progettazione di un sistema di rilevamento acustico
dei sottomarini nemici attraverso la piezoelettricita)
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Rutherford cerca di capire se le “particelle H”
provengono solo dal decadimento del RaC (Marsden
aveva trovato un numero maggiore di scintillazioni con
guesta sorgente a) o anche da quello di RaEm e RaA

(Phil. Mag. 27 488)
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Dopo 10 min n. scintillazioni € > 20% del valore finale - se “atomi
H” sono prodotto di disintegrazione radioattiva non provengono
solo da RaC ma anche da RaEm e RaA
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Lorigine Secondo Rutherford, tuttavia, una piccola parte delle
’anomalia “particelle H” di Marsden proviene dalla sorgente @
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Fonte: S. Weinberg, “The Crisis of
Big Science”; The New York Review
of Books

http://www.nybooks.com/articles/archi
ves/2012/may/10/crisis-big-science/
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A = variazione numero
scintillazioni “naturali”

vuoto nell’apparato

assorbimento in cm
d’aria ottenuto con
lamine di Al

se gas riempimento = O,
o CO, disseccato, num.
scintill. si riduce in base
a colonna di gas)

S

107° CONGRESSO NAZIONALE

B = variazione
se gas riempime
= “a surprising
= numero di s
caso del vuoto .
ridursi!! |




L’origine
L’anomalia

La scoperta

Il nome

B2
AN

107° CONGRES NAZIONALE

della SOCIETA ITALIANA DI FISICANIREE

“Long-range scintillations” non spiegabili con

(J atomi N o O messi in movimento dalle @ = exp con
assorbimenti > di 9 cm (range di N e O)

1 vapore acqueo nell’aria = risultati non cambiano se
si usa aria disseccata

. atomi H in pulviscolo nell’aria = risultati non
cambiano se si filtra |'aria

J altri gas presenti in aria # N = risultati non
cambiano con N preparato chimicamente
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XXTIV. The Constitution of Atoms. By PlOfGS:Ol ORME
MassoN, F.R.S., Unwersity of ﬂ[elbou) ne *

INCE it must now be conceded that all nmtoual atoms
are compounded of positive and negative electrical

atoms, it is surely time that each of these fundamental and
unnelsal constituents were known by some distinctive
name. This compliment has been paid to the one, but not,

* Communicated by Professor Sir E. Rutherford, F.R.S.

s yet, to the other. For convenience of reference and
notatwn if for nothing else, it is just as necessary to hﬂw’@ a
name for positive electrical atoms as for the electrons. o

Though the hydrogen nucleus has been identified with the
positive partlcle it would not be well to adopt a name
specmlly indicative of the fact; for hydrogen has no mono-
poly in these particles, which are also preqent in the nucleus
of every other atom. Moreover, the electron is just as
essential a constituent of hydrooen itself, though not of its
nucleus, as is the positive particle.

(Phil. Mag. 41 281)
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The outstanding characteristic of the electrons is that
they mainly determine the electro-chemical characters of the
atom ; so they are well named. The outstanding chara‘.e-
teristic of the positive particles is that they mainly determine
the mass of the atom. I therefore suggest that they shc sou__:.;d{ |
be called barons (Bapos, weight)*.

If this name be dadopted, we can conveniently symbolize
the baron as b, using e for the electron. We thus have, in
what follows,

h=one baron (charge +1, mass 1),
e=one electron (charge —1, mass negligible).

A may stand for the mass of any elementary atom with
the atomic number N.
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* Footnote by Professor Rutherford :—

At the time of writing this paper in Australia, Professor Orme Masson
was not aware that the name ¢ proton ” had already been suggested as
a suitable name for the unit of mass nearly 1, in terms of oxygen 16,
that appears to enter into the nuclear structure of atoms. The question
of a suitable name for this unit was discussed at an informal meeting of
anumber of members of Section A of the British Association at Cardift
this year. The name ‘baron” suggested by Professor Masson was
mentioned, but was considered unsuitable on account of the existing
variety of meanin gs. IFinally the name “ proton” met with general
approval, partlculaﬂ as it suggests the original term “ protyle ” given
by Prout in his well-know hypothesis that all atoms are built up of
hydrogen. The need of a special name for the nuclear unit of mass 1
was drawn attention to by Sir Oliver Lodge at the Sectional meeting,
and the writer then suggested the name “ ploton

Ottobre 1920 = pubblicato su Phil. Mag. 41 (1921)
... 100 anni fa!
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Case-study importante anche in chiave didattica per
lavorare sulla Nature of Science

J scoperta p ha lunga storia
el risultato del contributo di molti

 illustra il ruolo complesso delle anomalie

» scoperta di long-range scintillations simili a H anche
qguando non ci sono (abbastanza) atomiH ...

» conduce a idea di nuova forma di decadimento (naturale)
= idea di disintegrazione (artificiale) = scoperta protone

» ma ... gran parte delle scintillazioni viste inizialmente
probabilmente dovute ad atomi di N e O in moto...
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GRAZIE DELL’ATTENZIONE!



