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w When a heavy atomic nucleus splits (fission), the resulting fragments are observed to
h A % emerge spinning’; this phenomenon has been a mystery in nuclear physics for over
, ’ / ., ’ ., 40 years?*. Theinternal generation of typically six or seven units of angular
. ' ’ momentum in each fragment s particularly puzzling for systems that start with zero,
p . Ou r r D | & oooooooooooo ,spin. There are currently no experimental observations that enable
decisive discrimination between the many competing theories for the mechanism
c - . - that generates the angular momentum*™*2, Nevertheless, the consensus is that
excitation of collective vibrational modes generates the intrinsic spin before the
‘6 D ‘ “‘ & nucleus splits (pre-scission). Here we show that there is no significag e
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© Eu ropean Atom I C Energy Com m un Ity 202 2 - JRC 1 29964 Z Z e stability of heavy atomic nuclei is governed by a 8 ove rapidly apart, which quickly snaps (scission).
) ‘ between the Coulomb repulsion of the protons that atte e nascent fragments give rise to certain favoured
eeeeeeeeee , the nuclear surface tension driving the nuc B>which for low-energy fission of actinide nuclei (typically
spherical configurations, and quantum shell effects ,whichaddextra  containing about 240 nucleons ) produces a light fragment of mass
stability for certain nuclear shapes. Fission occurs when thereisa A=100andaheavy fragment of mass A =140. After scission, the decay






and GPLINA
Are complomentary
neutYon sources,
with 4 total energy
domAn of 9 orders
ok mﬂﬂhﬂ'ud&!

. ..
=
R
&'r - r ".-' [
* - - = r

ooooooo
000200 %0004 7%0 00,004

European
Commission

lons
enter krom
Fhe Yop of )|
the tank. / |

p—r | \ P\l[55<:: 3.5 f\/l\u/
8§ Tandem acceleratoy

i ] '@‘;

lohs Are
Accelerated n
the tank, by 4
central rermmnal
with a voltAge
of 25 MV.

R TR P P R I S I
0g, %o
Se

............

.............................

S S S S S S IR SIS S PSS SIS PO SRS S I,
L

...................

Thon ohs exit from the bortom

T YﬂV&"\V\ﬂ I the beamlines, they
3 _
£ reach the target hall down theve
- | o o) i M . |
> bl oSl > o2
n PRy ok ,
? 101 -
O ,
1073 -

10*

Energy [eV]

Pn overlapping energy
range 15 A Unque keature
ot JE&-U-Geel v dllows w-house
data quaity assurance.

“The beamline
udes And kocuses
e Wwh beam on the

Example of a neutron
producing reaction

Neulron AT
carrying energy ¢

Are produced
with particular
Aucledr vedctions
n the target.

In('oﬂrﬂphio about the MONNET accelerator
04/2021 OL. Fontana (JB-0-Geel)




European
Commission

R B

o] nograghic about neutrons applications :':-.-,-..' X
s 04/202), OL. Fonkana (IR-G-Geel)

Nucledr reactor satety

depends on the Iénowlw\ﬂ&
ok neutron

Wreractions.

More
neutrons'

1
=
S
x
=
§e;
910
D
=
——
v,
D
oc

Ths iﬁ q
Uranium —>
nucleus

—

(o) ~N
0 O
L o, 4
\ ~ 4
(4 (¢)
3 l ‘ ~‘-.
( \i&ﬂr “ ) 000 &ﬂ - ..
\ I

10 10Q 1000 10'000 100000 1'000'000

Merer reprocessing "
A S (1ot neutrons aﬂnﬂ
transmute spent fuel to
roduse long term storage

| These Are _
I\ﬂ\nl’&r hucle

barbon-tree enorgy production

The ihcoming
e neutron steals ™
NG \&\ Another neutron

= This 15 4
MoVIng neutyon

- A
This .15
WAste

Neutrons wduce (Miﬂﬁob\ a\m\ﬂg& DI
structural marenals and electronies.
\ Y/

ZIE ‘r%! It's o\nhg&roue

This 1% +he incoming neutron that 15 +aking ofx oroton Fhat was hi

o .
. . . . . . . This 15 studyn
\ Mediedl radionuchde production techiniques|| ||Materals festing khe o\ﬂmﬂﬁ\{&ﬁ
I N\
This 15 A4 sedled .
metalic staruette| Neutron vadiograghy

- Q _These are neutrons that
®*e

but '+ has to be
Just right

5d } This nucleus
)) " \becomes A nucleus .
_ usedul bor dqoctors ¢ '
It's lke \_\ And patients. "E> qo‘ £
60“'?“'\“6 V\uol&\ ‘ \ j\ Q» %z | " ,’\ Th\él\é A Vs
§UH'M(‘A’ oY ﬂdd A b\“', \ T This 15 A collaborative work f This s 4 MDViV\? dnw\ﬂﬂ& " &

- These Are the
 4AmmA rays
produced by the

That s 4 hdden

pAckAqe ooM’ﬂihiV\g e

that wmatenals - neutrons 1 - eAsly pAssed through the
}' he package Q metal, that we can see
| v - - Those are neutrons strong
Cccrmonannnrnny-Matoritls omit nkerdcting with Hhe. it makoria
Wohnm{'wwho A R ,
J \ il ﬂﬂW\Mﬂ (Y5 @_ ' L\éh‘\’ mat QY\ﬂlé ¢An be |,
These” are ‘Hﬁ&\r (rw\ﬂ&(yny\-\'ql »));/-3 l 4& 00‘\'04 with V\%H’Yo?\é. '

st D\&Il"’fbb\é - o
that analyz-e o L

the package f

' with X-rays 15 dikheult. |

objects.

hat wmeAsures

\ the elements’
Neutron Ketvation Pnalysis |These neutrons fingerprints
cAn be fast or slow

f — | heed hucleay
a * o)) m rekerence 4ata N I g
422 - \\a ﬂ\, Yo simulate r&ﬂqi'pré cTohr:nspIustgr | 4_li?rlwsullaitcaeld m
= A o AN hucleAr medicine ALUlICUETIINSS nucleus g‘
. ~— N
With these g4amma s prooedures PG
YANs We cAN a&{'&o{' _/ keademia
. ( X i e o
‘i\li&?nv::\?:qm ' Q%&\ This 15 the l Hg\sxi}msgangm%ﬁted NP A :/‘El}vb y
] &
Q o) _ AmmA detector % s?n ot

Nucledr redctions wodeling These Are some

© European Atomic Energy Community, 2022 - JRC129955 stAkeholders



	Poster Amazing Fission v3
	Poster METRO v5
	Poster MONNET foyer_v2
	Poster Spectacular neutrons v3

