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Final Discussion session

Converners: Jérémie Dudouet, Denis Lacroix, Piet van Isacker

Symmetries are everywhere.
Broken symmetries also



Symmetries in “our” physics case SU(Z) — spin 0n|y

<y

===  proton
— neutron

Sp(4) -singlet BCS pairing phase ~ SO(5)
4., discrete symmetry— [Ebran talk]

U(ry) D U(3) D SU(3) D SO(3)

J.P. Elliott, Proc. Roy. Soc. A 245 (19¢



Symmetries in physics : the symmetry

concept is pushed rather far
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Van Isacker talk

New molecular like symmetries

Nowacki talk

Symmetries are everywhere.
Broken symmetries also



Symmetries/Broken symmetries

Whatever “game” we play with broken symmetries, fundamental symmetries will win (or not)



S INEHETEIGIEIR IS ES  Still spontaneously broken symmetries have observable effects

But nuclei have a finite size

Translation:

- v - _ - _ - AT AT v w - - _ >

D S S S S S Sl A S W L TSSOSO

Rotational invariance Nuclei do present rotational bands
—— 8 _Id+1),,
@ rot — 2J
intrinsic = —¥— 16 ‘
+ + Nuclei might be deformed
o ooeo — i
142
¥ ¥ y '
(1)) |®(£22)) |®(Q23)) - All degenerated
Particle number + odd-odd

\ @ even-even,

(5]
1

Energy

Mass difference (MeV)
° -
T >

>

38 39 Z40 41 42




Symmetries/Broken symmetries

Whatever “game” we play with broken symmetries, fundamental symmetries will win (or not)






Not all symmetries are equivalent

“Absolutely” fundamental “Absolute”
symmetries symmetries
Examples
Rotational
invariance
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(Franchoo talk)

(Ebran or Bally talk)

“Almost” “New emerging”
symmetries symmetries
Isospin symmetry Some new

“local” symmetries
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Our Experimental tools

=) Energy: we have to find regular/specific patterns
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Valiente Dobon talk

Band 9
(43,43) ——e——21|
1623
(41,42) —3F——20.
(11,42) 3
39,40) —F——18
@940 —5
37,30 —3¥—17
1403
(35,36) 15
1335
(33,34) — 14
1268
(3,3 —3—13

27,28 — 410
(25,26) —;—9797 6
(23,24) 8805.6
(21,22 s lgsg 79765
09,20 -3 70153
a7,18) —73485L_6221.4
1ig30

Les emmerdes, ca vole toujours en

(18+) ——=——6336.5
1956

escadrille !

20+)—'733—T—7069.3

1884
v

Band 4 Band 5 Band 6 Band 7 dand 8
42,43) —»——21043.9
{43) ————20521.8 1603
1634 (a2+) ——19674.1  (40,41) 19440.8
a1 I —16887.8 1519 i
.5 ——18155.4
(39 17350.3 1435 {3830 — Tiag 1228
1335 (38+) —4——167204 (3637 16479.8
(379 —h—15005.3 b 1369
1356. {36+) 153641 (3335 — ¥ 15110.8
R SR . 1
35 %5 157 3 —%1313-140036 (3,_33,_:_133113
(33— 132792 (o, M e 1230
1188 ) e ? (030 — & 125818
- (29.) 1598.6 105" 128,29)

i (290 —TE- 109022 g5,y 1905 106057 1096
27— —10340.6 (279 205 00477 20 10085 oo (2627 —go 103228
(25-)—8—91456 (25 —268-5  egg).2 944 24,25) ——3——9290.

11005 oy 001 g (22,29 — 2%, p32.8
(23 —3%——8045.1 {23) —7——28080.2 (2,” 7 256, 1

@ —3— 72312 on) //ul71 o911 - (20,20~ 74352
109 —79—6a30.2 (15, nsss'l 61617 (1819 T30 0567.2
{17} —791__5670.2
159 zﬁaﬁ?ﬁ“ 4906.2
% 13280 262001 69,2
R g A 111.%-257.'747_ 976
(9 15640 2601.2 (9 %gﬁ"b-’_nm'l
e T e i S
3%265.67 (4] ——e—1388 5 705.8
Siig i1 Soh564.5- 0250 1249.2
547 09,
1003.5
13
ondzs
4 9.0 9.0 9.0 9.0 7/2
N o) =5/2
C_T_ w0
™ 3.0 3.0 3/2
\"D
S
1
0.0 1/2

T,V

Nowacki talk

16+)

Multipole effects
are cancelled out

300.6
rar

Ebran talk

P
A0S

Lenzi talk




Reaction tools

Py Lombardo Talk Very High energy
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Some specific channels illustrated: terminology

Coulomb excitation

Example

Transfer reaction

Multi-cluster “Breaks;




Remarks, Questions from participants?






Future perspectives and issues
(Valiente Dobon)

Need accurate measurements of the transitions probabilities of the states below the isomers.
We need systematics not only isomers like in the Pb or the 2+ like in the Sn, we need all the
states.

» Lifetimes (RDDS or fast timing)

« Coulex

From the nice discussion with F. Nowacki. Are really Sn good seniority behaved nuclei? My
felling is that proton excitations are more prominent that in the Pb case. We might need
especific reaction to study this. O. Sorlin was suggesting (p.p’) to look into M, and M,

Going beyond j=9/2 shell, e.g. j=11/2 (e.g. beyond 2'8Pb), ...

Other mid-shell cases to look into the Berry phase:
« 73Ni with five neutrons in 0gg),
«  9Rh N=50 mid-shell in 0gg,
« 213Fr with five protons in Ohg),

How to further look into seniority: Transfer reactions: complications with the reaction
dynamics ... Denis Lacroix, if | understood correctly had some ideas from the PRL 113,
052501 (2014). | am not really expert on this but could be a good starting.

From SM would be nice to have calculations with three body forces and two body operators
or a larger model space pr p-h exiattions to get proper B(E2) values with «universal»
effective charges 0.5 and 1.5 and not state dependent effetive charges. For BMF calcualtions
this things are quite difficult. Maybe now with programs like TAURUS are possible.



