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Results for the mirror nuclei 2?Ne and >*Mg




The resonant radiative capture reaction >'Na(p,y)**Mg
=== in nucleosynthesis
(breakout of the hot CNO cycle)
the cross sections mmms Spin-parity assignments
(around the proton- threshold at ~ 5.51 MeV )

The structure of >?Mg is not well known because it is
experimentally difficult to reach

Comparison with the well studied mirror *’Ne is
recommended



~ 6.35 MeV ~ 6.35 MeV

Experimentally Experimentally
>’Ne spectrum contains : 2’Mg spectrum contains :
14 reported states with 16 reported states with
well defined J™ not so well fixed J*

12 + states and 2 — states

PSDPF : ~ 6.35 MeV
15 predicted states
12 + states and 3 — states

The proposed spectra versus experiment



22Ne 2Mg PSDPF
Ex L Ex JF Ex g
0 0 0 0* 0 0%
1,275 2 1,247 i 1,363 A
3,358 4 3,308 4 3,418 4
4,456 2¢ 4,402 2 4,295 2+
5,146 X 5,006 041,234 4,987 2
5,332 1t 5,318 23 5,408 1
5,363 g 5,035 2 5,187 2%
5,524 )’ 5,293 (31,4%,5Y 5,473 4
5,641 B 5,452 (2*3%) 5,468 3"
5,910 3 5,838 2'3,4 5,632 3
6,120 2 ~Jer 5 2t 6,243 2
@234 b 5,962 0 6,273 0%
©,046 B 6,288 0D

6,310 (6)" 6,254 (6") 6,326 6y
6,347 4 6,247 (4 6,287 4

| RMSD =125 KeV |

[Emﬁ 198 KeV




EMT properties of 2?Ne
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EMT properties of ?Mg

B f vIe™ ) (0750 Eyihde™)y I70 S (EXEP) S (PSI2PF) w Evnnnlt. B i BN Py w et Ry IS IP Py
1.247 (Z2™) 0 (D) Ay ps £ A0 s =2 1M [ B [ IT1]
2 308 - ] 1.247 (Z2*) 2RSE s 65 277 s | B 1M =2 IT1]
4,402 (2% 3,308 (4% = 30 I's 3 s = 4 | Bl i
1,247 (2*) 2+ "7 4 | EZ2+M11 T
0 () = - =z (3
MG {27} I 1) e i = 24 ns 6 ps 1w E1+NI2 .
1.247 (2% E1+M2 b
1] (O ) [, % - 1.%
S AS CZ*) 1.2a47 (2% = 1.0 m= G0 s E2+MI1 Fate] 4 | EZ2+MI1 T
0 () 12 4 | St Ly
S. 293 (4™ b T T 5 (4% 63 s 22 16 s (EZ24MI1y 100D E2+MI1 T
S.318 (1% 1,247 (Z*) = 24 ns 1.4 s T iS5 2+MI 1 3z
)] Oy an fs5 % 0 | Gl
S.452 (3" 3, 305 (<3 = 1.0} m= 4.5 s 2z 2 EZ2+MI 1 23
1.2a47 (2*) (E24+MN1) TR = E2+MI1 i
=711 (2% 1.247 2" Ay U5 £ 5 s E2+M1 ®]7 3| E2+M1 =y
0 (") 13 3 =2z 11
I 1) B (2*) E2+MI 1 o
S.838 (3} 3. 305 (4*) = Z2d4 ns 0.2 ps 20 IS5 1+MIZ2 1
1,237 (Z*) =50 FS5 E1+MI2 a3
= T 1) B (2% IE1+MI2 sS4
S MM 2> 2+M1 '
=.0Aas (2" E1+MNIZ2 E |
5,293 (4™) E1+M2 1
S.0602 (0™ S5.318 (L") 2F.6 M= i | i=
1.2a47 (Z2*) =2 F
O b {0 S5.31% (L") HTO s | B | TH.4
1.247 (2% N2 0.2
=M (2 | e 1.4
6. 247 (<4™) 3. 305 I = 24 ns 3= 1T E2+MI 1 LY B
S, 293 - EZ+M1 =
1.247 (Z") EZ2Z+MI1 &
G254 (6" 3. 30 (4*) 51 = (E2) | e 3 T




22Ne

Ot properties

Ex(exp) = 6.234 MeV
Ex(Th) = 6.273 MeV

7, (exp)=Ca6 fs 11D

T (Th)=14Ts

0 properties

Ex(exp) = 6.234 MeV
Ex(Th) = 6.288 MeV
T, (exp)=346fs 115
T, (Th ) = 496 fs

22Mg

O* properties

Ex(exp) = 5.962 MeV
Ex(Th) = 6.273 MeV
Tm (eXp) =9

T (Th) =27.61s

O properties

Ex(exp) = 6.046 MeV
Ex(Th) = 6.288 MeV
7, (exp) =?

T (Th) =870 fs



his is another good argument of th
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Final spectra
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Mg structure is  of  nuclear  astrophysical
interest, especially their J* assignements

Experimentally, the >Mg spectrum is not so well known as
the one of *’Ne

A comparison with the well studied mirror nucleus *>Ne is

important as well as with shell model using our 0 and 1 hw
PSDPF interaction

This comparison leads to the proposed existence of a O
state in the two mirror nuclei and to a one to one level

correspondence of 22Ne and **Mg between 0 and ~6.35 MeV
of excitation
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» 5.300 Me
* 6.042 MeV

* 6.288 MeV = Ex(0)
2Ne,2Mg

e ,in*’NaisaT=1st
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