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Adopted L evels, Gammas

Q(8)=-18.7x10° 10; S(n)=1555820; S(p)=14698; Q(2)=—904010 2017Wal0

Theoretical analyses of 1'Ne.

Nuclear Mass and Level Properties

General analyses of tHéNe nuclear properties are given ih973Re171978Gul(®004Ge02018F004. Comparisons of thé’Ne
level properties with those of levels in tAéN mirror nucleus are found inlQ96Ti02 2004Ga072006F0o0&006Li182018F002.

Halo Character

Because of the unbound nature8f, the nucleus’Ne is considered a Borromean nuclear system simil&rtde and!lLi. The

low binding energy suggests the ground or first excited statay exibit properties that can be described &3acore surrounded
by a difuse 2-proton halo. Detailed studies biNe are found in 1990Ha29 1995Zh35 1997Li22 1998Na0] 2001F005
2003Zh29 2004Ta402005Gr11 2008Nel132013Zh27 2016HwO0). More general analyses of one- and two- nucleon halo res)id
including Ne, are given in 1994Fe011995Ta06 1999Kn04 20010204 2002Gul( 2007Be58 2011Al11, 2014Ch39
2017Ah0§.

Possible soft dipole excitations and pygme dipole resaggmace discussed i2@110101 2012Mal2 2017Lv02.

3-Body nature of’Ne

Studies of the 2-proton correlations associated with thedy nature of-’Ne are given in 2001Gr29 2003Gr01 2004GalQ
2005Ga042005Ga492005Pf01 2005Pf02 2007Gr12 2007Gr13 20100i0).

The °0+2p resonances df'Ne are relevant for the 2p capture rate ‘5@, see 2006Gr202016Ca38 The Iz, width of the
Ex=1288 keV: J=3/2" state is of particular interesPQ00Gr16 since it is bound to one proton emission, unbound to 2p éomiss
buty decays 100%.

3-body nature of°Mg.

Some states ih’Ne are important for the 2p decay 5IMg and the 2p17Ne system, see2001Mu23 2003Gr04 2003Gr24. See
other results inZ000Gr18 2004Pf02 2007Fo07 2010Gr06 20130102 2017Go17 2017KwO01).

p-decay studies

The B decay of!"Ne is rather complex. The first forbidden decayf& is stronger than expected972To03 1994J004
1997Mi08 1999Ba2] 2000Ni14 2003SmO}: the observation may be connected with the halo natuf€é. See other general
analyses and comparison withN decay in (965Ha3] 1970Wi02. The decay is dominated i8¢p reactions to levels R8O
(1963Ba63 1964Dal3 1964FI03 1964Mc16 1965Ha20 1967Es021988B039 2002Ch61 2002Mo19. Additional B-a branches to
13C are also present. See theoretical discussiol97Ha77 1977Ce05.

17Ne Levels

Cross Reference (XREF) Flags

A HNe,p) H 9Be(®Nel’Ne) 0  2Ne@HefHe)
B IHA"Nel%02p) I %Be@%Nel’Ne) P MgO(pl’Ne)
¢ IHE®Ne,d) 3 160(He,2n) Q  Mg(pl’Ne)
D %Be?c,Xx)2c(*?c,x) k  160(1“N,13B) R Si('Ne,X)
E  9Be("Nel’Ne) L  18Na p decay S Ni(®*Nel’Ne)
F  %Be("Ne,X) M 19F(p,3n) T  Au("Nel’Ney)
G 9Bel2CZAl(1'Ne,X) N  19Mmg 2p decay:4.0 ps U  Pbl’Nel’Ne)
E(level) J Ti2 XREF Comments
0.0 Y2= 109.2ms6 A CD FG IJ LMNOPQRSTU %es+%B+=100; %p=95.246 (2002M019; %ea=2.77 19 (2002M019
T=3/2

n=+0.787314 (2005Ge0p

T1/2: weighted average of: 109.3 nés(1988B039, 109 msl
(1971Ha05. Other results can be found in
(1967Es021967Fi101964Mc16 and Hardy, et al., Nucl. Isospin,
Proc. 1969 Conf. (Academic Press, 1969) 725.

AM=16500.4 keV4: From ISOLTRAP measurement i2{08Ge07.
Note: most level energies are taken frob®98GulQ who measured
AM=16453 keV32. Since other measurements
(2002Ch442017Br07j tend to support the level energyfidirences
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Adopted L evels, Gammas (continued)

1"Ne Levels (continued)

E(level) J XREF Comments

found in (1998Gul0, those relative level energy spacings are
preserved in the present evaluation.
12888  (3/2,12)" C K 0 T  %IT=100 Q002Ch44
B(E2)1=0.009018 (2016Ma42
E(level): From (998Gul(, also see =1275 keV22 from
(2002Ch43 Au(*’Ne 1'Ne').
J: 3/2” is preferred based on comparison with #&l levels
(1998Gu10.
[T <1.6E-4 (2017Sh2%.
17498  (5/2,7/2)” E H 0 TU %p=100 R017Br07j
JF: 5/2” is preferred based on comparison with #&l levels
(1998Gu10.
E(level): From average of 51764 keV12 (1998Gul( and
Ex=1745 keV7 (2018Ch23%. Also see k=1770 keV20 from
(2017Br07 °Be(*’"Nel’Ne).
190815 1/2*,(3/2,52)* C H K O TU %p~100 R002Ch42
B(E1)1<0.00007 2016Ma42
J: 1/2* is preferred {998Gul.
E(level): From (998Gul(, also see =1900 keV78 from
(2002Ch43 Au(*’"Ne 1'Ne').
265112 CE 0 TU %p=100 2016Ma422017Br07j
J=5/2* 5/27,3/2+,7/2~
E(level): From (998Gu1) 2°Ne@HeSHe). While only one peak
has been observed in the region, the group is suggested as a
possible doublet1998Gul( since relatively poor energy
resolution may conceal two groups. An analysis of the amgula
distributions for the g~2623 keV region is consistent with=3
(J'=(5/27,7/27)), while analysis of the f=2765 keV region is
consistent with 2 (J'=(3/2*,52")). A later analysis of
Pbl"Ne’Ne’) (2016Ma43 suggests an unresolved doublet
with 17Ne*(2614 keV20:5/2*) and1"Ne*(2692 keV21:3/2").

299711 (7/2,52) K 0 T J: 7/2 is preferred based on comparison with &l levels
(1998Gu19.
E(level): From (998Gul0.
341538 (527) U  %p=100 Q016Mad2
E(level),J: From 2016Ma42.
354820 (9/2,132)" E K O T  %p=100 Q016Ma422017Br0%j
J: 92" is preferred based on comparison with &l levels
(1998Gu19.
E(level): From (998Gul0(.
401010 (3/2,52)* 0 T  J: 3/2* is preferred based on comparison with &l levels
(1998Gu10.
E(level): From (998Gul0.
448722 0 T E(level): From (998Gul0.
514162 0 TU E(level): From (998Gulf, also see =5210 keV79 from
(2016Ma43 Pbl’Ne 1'Ne').
~5.3x10%? K E(level): From 20000I0Y.
572223 0 T E(level): From (998Gul0.
613235 0 T E(level): From (998Gul0.
636622 0 T E(level): From (998Gul0.
10.06<10° 15 U E(level): From p016Ma43.
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IH("Nep) 2011As04

The excitation function 0?7Ne+p scattering was measured in the range @,E0.8 to 3.6 MeV. The beam of 4 M¢gkucleon

17Ne ions, from the GANIISPIRAL facility, impinged on a polypropylene §8¢) target assembly. The target assembly consisted
of a fixed 50ug/cm? CgHg foil followed by a rotating (1000 rpm) §Hg foil which stopped the beam and carried away the beams
undesired decay radiation. The scattered protons weretddtatd,p=5° to 20° with a annular position sensitive DE-E telescope.
The excitation function is deduced using thick target iseekinematics techniques, ahtNa states are deduced. No clear evidence
is observed for participation dfNe excited states.

17Ne Levels

E(level) F

0

2
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IH("Ne502p)  2018Wa07

2018Wa07 XUNDL dataset compiled by TUNL, 2018. Includési,}2C 298pb{7Ne 150+2p).

A beam of 500 MeYhucleon’Ne ions, produced by fragmentation of%Ne beam at GSI facility, impinged on either a 213
mg/cm? polyethylene (CH), 370 mgcm? carbon or 199 mygn? lead target that was placed at the ALADIN-R3B setup target
position. The complete kinematics of breakup protons H¥ntfO reaction products was determined using a series of Si strip
detectors, the ALADIN dipole magnet and two othE-E arrays centered a:16.7 and9=31° with respect to the analyzing
magnet exit, to deted1%0 and proton reaction products, respectively.

Events with one or two protons detected in coincidence witfgen isotopes were analyzed; tHRO+2p relative energy spectra
were deduced for each target along with the 2p correlatiGosisidering the 1p and 2p separation energies g€1270 keV and
S;p=933 keV, the correlations are important for disentanglimg ieaction mechanism.

The aim of the analysis focused on understanding the dyrsaofiouclear breakup and Coulomb dissociatiort @le for
1"Ne—150+2p reaction ontH, C and Pb targets. The decay mechanism was analyzed fai begibns of excitation. The evaluator
deduced excitation energies of states visible in figuresBand 7c. Some discussion refers to previously reportedssed
Eres=0.83, 1.76 and 2.48 MeV from analysis of the same data setteghn 2016Ma43.

The momentum distributions for tHéO and1°0 recoils were also analyzed, for events with one or two ddert protons.

17Ne Levels

E(level) F Comments

1764 #@ 12 52-T  From Ees~0.83 MeV.

26927 H#@ 21 (32)T  From Besv1.76 MeV.

3415 38 (527)7  From Bese2.48 MeV.
5.3x1031#@ From Besv4.4 MeV.
9.9x103# From Ees9.0 MeV.

* From Q016Ma42.

¥ populated itH+1"Ne—1%0+2p.

# populated in2C+1"Ne—1%0+2p.
@ populated irt%8Pb+1"Ne—150+2p.
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IH(8Ned) 2017Sh29

2017Sh29 A beam of 35 MeVYnucleon'®Ne ions, produced by fragmentation of%Ne beam on a beryllium target at the
JINR/Flerov Laboratory of Nuclear Reactions, was used to popd/HNe states vid H(18Ne,d) reactions on a cryogenic
hydrogen target. Th&’Ne excitation energy was determined by analyzing the seattéeuterons, while thE;p decay branch was
experimentally determined by kinematic reconstructionhef1°0+p+p events. The overall angular coverage V@agn ~3°—24°.
Two peaks corresponding to the ground and first excited stateesolved in the analysis of the scattered deuteronspad br
background and some enhancement that corresponds to leigtied states is also visible. On the other hand, analysikeof
1"Ne*>150+2p recoils showed groups corresponding fble*(1916,2651) with only a suggestion of limited counts floe
unbound first excited state. The analysis focused on obgithieI'>,/T", for the first excited state, which is relevant for nuclear
astrophysics. The limiF,,/T,<1.6x10~% 3 was deduced by comparing the yield of deuteron$’ie*(1288) with the yield
deduced from a reconstruction 510+2p events.

17Ne Levels

E(level) Fi Comments
0 12-
1288 32=  E(level): From (998Gul0.
Top/T~T o/l <1.6x1074 3.
1916 y2+  E(level): Possibly contaminated by £1764 keV events.
2651 52+

T From (1998Gu10.
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9Be(12c,X),12c(12C,X)  1964Dal3

1964Dal3 A beam of 120 MeV!2C ions, from the Yale heavy ion accelerator, bombarded eihel2 mgen? “Be target or a
~12 mgcn? 12C target. Reaction products, produced in the target wediestwsing a Si surface barrier detector for charged
particles, a thick plastic scintallator fgr particles and a 3 inclk 3 inch Nal(Tl) crystal to detecy rays.

Proton groups with E=2.3, 3.8, 4.55, 4.9 and 5.1 MeV are attributegstdelayed proton emission frof/Ne. The life-time
T=690 ms 30 is deduced; the discrepancy with the accepted ishm understood.

17Ne Levels

E(level)
0?
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Be(l’Nel’Ne’)  2017Br07

2017Br07 XUNDL file compiled by TUNL 2017.

A variety of one-, two- and three-proton unbound levels wespulated in the bombardment ofBe target by either a 68
MeV/nucleon®C beam or a 58 MeMucleon’Ne beam. The reactions produced short-lived levels thabprdecayed before
exiting the target. The present result details the decayenwdd’Ne*(1.76 MeV).

The1’Ne beam was produced at the NSCL by fragmentifNe beam in the A1900 beam separator. The beam impinged on a 1
mm thick °Be target, which populatetfNe states by inelastic scattering reactions. The unbdiNe states quickly decayed via
proton emission.

The complete kinematics of the charged-particle reactimaycts were measured using the HiRA array, which compriseet of
14 64 mmx 64 mm position sensitivE-E telescopes that covered the forward direction of thgmog beam §j,p~2° to
13.9°). The telescopes were arranged in vertical towers with a42332 configuration where the central tower had a gap betwee
the upper and lower two telescopes to permit the beam a dmanstexit aty=0°.

In addition, 158 Csl(Na) crystals from the CAESAR array aedepolar angles betwedy,=57.5 and 142.4 and measured the
coincidenty-ray deexcitations.

The 2p+120 invariant mass spectrum reveals three peaks corresgptmiiiNe*(1.77, 2.65, 3.55 MeV) states. There is no
evidence for the 2-p decay of a state previously reportedail B08 MeV (998Gul( that lies above the 1p-separation energy.
Analysis of the Jacobi Y coordinates is consistent with theqn decay of-’Ne*(1.76 MeV) sequentially throughGFg_S_ to
2p+150y 5.

2018Ch25 XUNDL dataset compiled by TUNL, 2018.

Analysis of the 2017Br07 results was extended i2@18Ch253, where the 2p decay dfNe*(1.77 MeV) vialGFg,s, was the
focus. A 62.9 MeVhucleon’Ne impinged on a 1 mm thicRBe target populating’Ne states including’Ne*(1.77 MeV). As in
(2017Br07, the complete kinematics of the charged-particle reagi@ducts were measured using the HiRA array, that covered
the forward direction of the outgoing beam (~2° to 13.9). The energies of the first and second sequential decaynsoto
which are similar, were resolved permitting a determimatid the level energies. The two protons were analyzed aldiiy te
2p correlations, which resulted in an improved precisiothia level energy fot’Ne*(1.76 MeV) and an improved precision on
the width of 16Fy s, Ex=1745 keV7 was deduced.

17Ne Levels

E(level) F Comments

17457 52T T=312
E(level): From 2018Ch25. See also =1770 KeV 20 in (2017Br07%.
Decays 100% via §1%Fy s to 2p+1°0y 5.
2651F 12 52tT  T=32
Decays to 2p1°0gys.
3548 20 92T T=32
Decays to 2p1°0y s,

T From (1998Gu10.



https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2017Br07,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2017Br07,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1998Gu10,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2018Ch25,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2017Br07,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2018Ch25,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2017Br07,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2018Ch25,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2017Br07,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1998Gu10,B

1iNe,-9 TUNL Nuclear Data Evaluation 10Ne9

9Be(l’NeX) 2003Ka43

2003Ka43 2004Ka20Q 2004Ka35 2005Ka51 The 2-proton removal cross section and residual momeniatribaition were
measured by fragmenting60-66 MeVnucleonl’Ne beams on 8Be target at the RIKEMRIPS facility. The 168 MeYt 17
parallel momentum distribution width PO core fragments, following 2-proton removal, is narrowart expected and may
suggest a 2-proton halo #Ne. Analysis of the measured 2-p removal cross sectigp=191 mb48, suggests uncorrelated
valence protons2003Ka43.

17Ne Levels

E(level)
0



https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2003Ka43,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2003Ka43,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2004Ka20,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2004Ka35,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2005Ka51,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2003Ka43,B

%Neflo TUNL Nuclear Data Evaluation %NeflO

9Be2C 2Z’AlI(Y"Ne,X) 19940702

19940202 In a systematic study of the=A7 isotopes, beams &f750 MeV/nucleon’Ne, 1’F and’N that were produced by
fragmentation 0£%Ne, 22Ne and!80, respectively, impinged on berylium, carbon and alumimtargets at the LBIBevalac
facility. After the target position, particles were detstusing a large acceptange spectrometer, and the interactss sections
deduced using a transmission analysis method. FinallyRthes. radii were deduced for the proton, neutron, charged andematt

distributions.
2005Ta33 The cross sections of 42 and 64 Meucleon!’Be ions on°Be, 12C and?’Al were measured at RIKEN. ThENe

beams were produced via fragmentation 3Pe beam on &Be target, and the cross sections were measured with anaagcof
2% using the transmission method. A Glauber model was usedatyzed ther(E) data, along with the earlier data of
(19940202, and the density profile of th¥Ne valence protons was deduced. Evidence for a long spatialas found, which is
consistent with the two protons occupying th&,2 orbital. This suggests a level inversionlifiNe. See also2010FuZ$.

17Ne Levels

E(level) Comments

0 Deduced R2'":2.79 fm?7,
Deduced R129%2.90 fm?7,
Deduced REUIONS-2 69 fm 7 and.
Deduced R3%LD 75 fm7.
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https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1994Oz02,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1994Oz02,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2005Ta33,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1994Oz02,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2010FuZS,B

%Nefll TUNL Nuclear Data Evaluation %Nefll

9Be(®Nel’Ne)  2004Ze05

2004Ze05 The two-proton decay of excitetdNe states was studied by analyzing the decay of states pieguta 1-neutron
removal reactions from8Ne. The 36 MeYhucleon8Ne beam was produced at the GANBLSSI-ALPHA facility by fragmenting
a?*Mg beam on &2C production target. The incident trajectories’8Ne ions were traced as they impinged on a 47amj Be
foil placed at te SPEG spectrometer target position. UnidiiNe states decayed by 2-proton emissiod%0+2p. The momenta
of protons were determined using the eight telescope MUSdyathat coveredp~2°—25°. The heavief°O recoils were
momentum analyzed using the SPEG spectrometer, which vaisoped alongd=0°. Excitation energies were deduced from
analysis of the invriant masa\E~250 keV). Low statistics prevented an analysis of discregges. The first excited state is not
observed. The™ and 39 excited states are observed arouridd=19 MeV: and their decays are consistent with emission of
uncorrelated protons. Groups corresponding to othersstaith AM>20.2 MeV are analyzed together; their decay is consistetfit wi
emission of correlated protons: (2% sequential and (722)% 2He decay. See further discussion on 2p correlations in
(2004BI19.

"Ne Levels
E(IeveI)Jr Comments
1764 Decay is consistent with isotropic sequential 2-p yleca
1908 Decay is consistent with isotropic sequential 2-p yleca

X X>3500 keV.
Decay is consistent with (28)% sequential and (722)% 2He emission.

T All levels are unresolved.
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https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2004Ze05,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2004Ze05,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2004Bl19,B

%Z)Ne7-12 TUNL Nuclear Data Evaluation %Ne7—12

9Be(®*Nel’Ne) 19980201

19980201 Beams of~32 and 49 MeYhucleon'’Ne ions were produced by fragmenting®e beam at the RIKEIRIPS
fragment separator. THENe ions were counted as they were implanted into a plastte pleam stop. A high®O contamination
was also present in the beam. The experiment was focusedtemmil@ing the branching ratio for first forbiddghfeeding to

17F%(495). Detectors included a plastic telescopedaounting, and two HPGe detectors. Thgo,¥108.3 ms31 and
IB(1"F(495))=(1.56 20)% were deduced in the analysis.

17Ne Levels

E(level) Ti2
0 108.3 ms31
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https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1998Oz01,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1998Oz01,B

%Z)Ne7-13 TUNL Nuclear Data Evaluation %Nefl?’

160(3He2n)  1967ES02

1967Es02 Beam of 26 to 32 Me\AHe ions, from the Brookhaven 60 inch cyclotron, impinged ithez a gaseous £or thin
Al,05 target producing’Ne residuals. An array of two Si detector telescopes werd tseneasure the energy spectrum of
p-delayed particle emissions. Ten groups were observedeirrlergy spectrum. The target was irradiated for period90fr8s,
while counting lasted for 500 ms. Analysis of the decay cuymedded T=105 ms5. A careful study of the excitation function for

the reaction indicated ©-22.42 MeV 19 for the €He,2n) reaction, which correspondsAt=14.52 MeV 19 using the 1964 mass
tables.

17Ne Levels

E(level) T]_/2
0 105 ms5
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https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1967Es02,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1967Es02,B

%Z)Ne7-14 TUNL Nuclear Data Evaluation %Ne7—14

160(14N,13B) 20000101

20000101 The products of60(1*N,13B) reactions were measures at 30 Medtleon using the GANIISPEG spectrometer.
While the main focus of the experimental endeavor was¥{(1*N,13B)1IN studies, background reactions were also analyzed
including that resulting from oxygen in the target. #&¢1.2° to 4.5 the 14N reactions on*50 were mainly found to populate the
low-lying 1’Ne doublet at E=3.02 & 3.55 MeV; evidence is also found for groups atE.28, 1.86 and 5.3 MeV.

17Ne Levels

E(level)

1.28<103
1.86x10°
3.0103
3.55¢10°
5.30x10°
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https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2000Ol01,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2000Ol01,B

%Ne7-15 TUNL Nuclear Data Evaluation %Nef15

18Napdecay 2008Mu13

Parent:1®Na: E=0; J'=1"; T1,,=1.3x10"?! s 4; Q(p)=14698; %p decay:100.0
18Na-Q(p): from R017Wal0.

18Na-Ty,,: from (2017Au03.

18Na-%p decay: presumably 100% proton decaytde.

2008Mul3 XUNDL dataset compiled by McMaster, 2008.
The sequential two-proton radioactive decay'¥¥lg that populates’Ney s, via levels in*®Na, was studied at the GERS

facility. The 1®Mg was produced using thBe(°Mg,*®Mg) one-neutron removal reaction. An analysis of #isle+p+p
kinematics revealed involvement of sequential proton Weta 18Na states and direct decay ¥6Ne+2p. The reconstruction of
17Ney.s. and 2p residuals was analyzed to obtain informatiort®e states. See related work in

(2009Mu172010Mu122012Mu03.

17Ne Levels

E(level)
0
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https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2008Mu13,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2017Wa10,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2017Au03,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2008Mu13,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2009Mu17,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2010Mu12,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2012Mu05,B

%Ne7-16 TUNL Nuclear Data Evaluation %Nefw

19F(p,3n)  1963Ba63,1964M c16

1963Ba63 Barton et al., are credited with the discovery!dNe. a variety of targets were bombarded by a 97 MeV proton beam
from the McGill synchrocyclotron. The results éfNe were obtained by comparing the delayed protons emittéulviog
bombardment of NaF and LiF targets. Proton groups wih36 and 4.6 were measured using a silicon detector telesmmpbe
were attributed t@-delayed proton decay frof'Ne. The lifetime was longer than the 2.5 ms period betweetotrpn beam

bursts.
1964Mc16 An activation target assembly was mounted on a probe thdtldme inserted into the McGill synchrocyclotron. Various

targets containing LiF or GF(teflon) were inserted into the cyclotron for proton bomieedt at =40 to 80 MeV. The cyclotron
was operated in a mode to provide an activation period, a lsssipation period of 100 ms and~&%00 ms counting period.
Three proton groups atpE4.10, 4.92 and 5.40 are consistent witielayed proton emission. Thefidirent target compositions
yielded diferent lifetime results, suggesting somé&ukion from the target. A half-life of ¥102 ms7 is measured, though 103 ms
7 is arbitrarily suggested to account for neofffasion from the target. Analysis of the excitation functiowlicates a reaction
threshold of 36.6 Me\3.

1965Ha20 In this follow-up of (1964Mc16 additional statistics were obtained and further analygis carried out of’F levels
fed in the decay of’Ne. See also1966Ha221966Mal3.

17Ne Levels

E(level) T]_/2
0 102 ms7
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https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1963Ba63,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1964Mc16,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1963Ba63,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1964Mc16,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1965Ha20,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1964Mc16,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1966Ha22,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1966Ma12,B

%Nefl? TUNL Nuclear Data Evaluation %Nefl?

19M g 2p decay:4.0ps  2007Mul5,2008M u13

Parent:1Mg: E=0; J=1/2"; T1/2=4.0 ps15; Q(2p)=75050; %2p decay100.0

19Mg-E, T1/2,Q(2p): from R007Mu1j from (p)(*'Ne) correlations. Other: Q(2p)-750 50 (2017Wal0.

OMg-J: from (2008Mul3.

19Mg-%2p decay: presumably 100% two-proton decay‘tde.

2007Mu152008Mul3 XUNDL dataset compiled by McMaster 2008.

Two-proton radioactive decay ¢PMg to 1’Ne was measured at the GBRS facility using a-®Mg beam produced via the
9Be°Mg,'°*Mg) one-neutron removal reaction. A kinematic reconstaucof the1’Ney.s. and 2p residuals was analyzed to obtain

information on the'®Mg ground state. Sequential proton decay*¥¥lg via 18Na states was also analyzed. See related work in

(2009Mu172010Mu122012Mu052016Xu082018Xu04.

2014Vo05 At the NSCI/A120Q'S800 facility,°Mg ions were similarly produced by 1-neutron knockout rianst from a 91
MeV/nucleon?®Mg beam on &@Be target. The°Mg nuclides decayed in flight t&'Ney s+2p, and the beam composition was
measured as a function of distance from the target in ordebtain thel®Mg lifetime. A 1®Mg lifetime on the order of a few ps

was deduced.

17Ne Levels

E(level)
0
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https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2007Mu15,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2008Mu13,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2007Mu15,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2017Wa10,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2008Mu13,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2007Mu15,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2008Mu13,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2009Mu17,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2010Mu12,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2012Mu05,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2016Xu08,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2018Xu04,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2014Vo05,B

%Ne7-18 TUNL Nuclear Data Evaluation %Nefls

20Ng(®HeHe)  1970Mell,1998Gul0

1970Mell Beams of~ 60 MeV 3He ions, from the Berkeley 88-inch cyclotron impinged on a taget filled with 97% enriched
20Ne (and CQ). Two Si AE-AE-E-VETO telescopes, placed at equal angles on either $itteedeam detected and identified
reaction products. ThBHe spectrum was analyzed and the mass exads16.508 MeV23 was deduced. TheAL7 mass
multiplet was analyzed using the IMME equation. TRE€(EHe ®He)°C reaction was used for calibrations.

1995Gu081995Gu171998Gul0 The GHeHe) three neutron transfer reaction was studied at the thityeof TokygCenter for
Nuclear Studies by impinging a 70.08 Me\de beam on a 99.95% enrichéNe filled gas cell. ThéHe reaction products were
momentum analyzed using a QDD magnetic spectrometer bd&ieetion in a typical position sensitive focal plane arrBlye
overall energy resolution fdtHe ions was+180 keV. The reaction was measured at 12 angles bet#ges7.C° and 38.0, and
the angular distributions were analyzed via DWBA to obtaimalues. The Jvalues for some states was deduced based on
comparison with known levels in tHeN mirror nucleus. The mass excesdl=16.453 MeV32 was deduced, and the IMME was
evaluated for six sets of AL7 T=3/2 states.

17Ne Levels

E(level) F L Comments

0.0 (22,32)” 1 J: 1/2" is preferred based on comparison with #{#l levels (L998Gu10.
AM=16.508 MeV23 (1970Me1l).
AM=16.453 MeV32 (1998Guly.

12888  (3/2,1/2)” 1 J: 3/2” is preferred based on comparison with {8l levels (L998Gu10.
176412 (5/2,72) 3 J: 52 is preferred based on comparison with #{&l levels (1998Gu10.
190815 1/2*,(3/2,52)* 0,(2) JF: 1/2* is preferred {998Gul(.

265112 (3,2) X522t 52,3272

E(level): Possible doublet. Only one peak is observed. Kewthe relatively poor energy
resolution may conceal two groups in this region. An analydithe angular distributions for
the K=~2623 keV region is consistent withH3 (J'=(5/27,7/27)), while analysis of the
Ex~2765 keV region is consistent with=2 (J'=(3/2",5/2%)).

299711 (7/2,52)” 3 J: 7/2” is preferred based on comparison with {8l levels (L998Gu10.
354820 (9/2,112) 5 J: 92" is preferred based on comparison with #{&l levels (1998Gu10.
401010 (3/2,52)* 2 J: 3/2* is preferred based on comparison with {8l levels (L998Gu10.
448722
5141762
572223
613235
636622
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https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1970Me11,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1998Gu10,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1970Me11,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1995Gu08,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1995Gu17,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1998Gu10,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1998Gu10,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1970Me11,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1998Gu10,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1998Gu10,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1998Gu10,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1998Gu10,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1998Gu10,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1998Gu10,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1998Gu10,B

%Ne7-19 TUNL Nuclear Data Evaluation %Ne7—19

MgO(p,1’Ne)  2002Ch61,2002M 019

A series of experiments olfNe decay were carried out at the TRIUMIFSOL facility (1997Ki19 1998Ch05 2002Ch61
2002Mo19. The aim of the measurements was to exploittf¥e(sp) reaction as a means to populate astrophysically impbrtan
states int%0. Proton spallation of a MgO target resultedfiNe ions that were implanted on a collection tape that wastipasid
at the center of various counting station configurations.

In (1997Ki19, a four sector annular detector was upstream of the imgtiant site, while a plastic scintillatg@ counter and HPGe
v counter were placed downstream of implantation site. JHpecoincidences were analyzed and 16 proton groups weréfiddn

In (1998Ch03, a set of fourAE-E telescopes were used to study the dedaje(3)1"F*(11193 keV)-p+160*(9590) and
T"Ne)1"F*(11193 keV}a+13N(2365,35023547); a total of 11 decay branches were observed for theydecH F*(11193
keV).

In (2002Ch6), the configuration of 1998Ch0% was improved by implementing double-sided Si strip detecinto parts of the
counting station; this lowered the pile-up and random ddemce rates. It is noted that the reported branching ratiosy a
significant systematic dependence on the detector confignra

Finally, in (2002Mo19 the full results of the TRIUMF studies are presented. Neta @ong with prior results ofip, Ba, Bpy,

Bpy angular corelations, angpe andBap, are combined to give the best overall descriptiod’dfe decay. The values
%Bp=95.246 and ¥YBa=2.77 19 are deduced from the tables given in this work.

17Ne Levels

E(level) Comments
0 %8+ p=95.2 46, Y%B+a=2.7719
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https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2002Ch61,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2002Mo19,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1997Ki19,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1998Ch05,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2002Ch61,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2002Mo19,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1997Ki19,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1998Ch05,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2002Ch61,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1998Ch05,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2002Mo19,B

%Ne7-20 TUNL Nuclear Data Evaluation %Ne7—20

Mg(p,l’Ne)  1988B039

1988B039 A beam of1’Ne ions was produced at the CERBIOLDE facility, using proton spallation reactions on a M¢gDget.
Neon ions from the target were collected, post-accelermei® keV and magnetically separated to obtain’fiée beam, which
was implanted in a 5@g/cn? carbon foil. An annular plastic scintillator detector wdaged on the upstream side of the target
(w.r.t. beam) while a series of fiierentAE Si surface-barrier detectors (covering.2% of 4r) were separately placed on the
downstream side of the target. The Si detectors ranged ledhésses of 10, 15, 27 and 106 and were used to characterize
the proton andr groups the delayed particle spectrum. Twenty-eigifetent groups oB-delayed protons ands were identified.
The lifetime was measured by collectihgNe ions for 0.2 s and counting for 1.0 s. The valuel09.3 ms6 was obtained.

See other results on decay fF in (1993B039.

2004Bal2 A beam of 260 keVA”Ne ions, produced in spallation reactions of protons on a Nay@et at the CERMREX ISOLDE
facility, was polarized via the tilted foil technique andghanted in a Pt stopper foil. The induced polarization we&&¥2- Analysis
of the 8 asymmetry, mainly td’F*(4700,5520), indicategi=0.74 3.

2005Ge06 A followup of (2004Bal3 measured the magnetic momentst6£32Ne at CERMISOLDE; thel’Ne production
technique is not detailed in the text. The fast-beam cddlinaser spectroscopy technique was utilized to analyz@ #aivity and
to deduce the hyperfine structures for tfiey2~ ground state. The valug=0.787314 was deduced.

2008Ge07 17Ne ions, produced via proton spallation of a MgO target at SFROLDE, were investigated in the ISOLTRAP
Penning trap, where the mass was measured. The mass 174@577%7 was deduced. See alspO06HeZS.

In addition, a collinear laser spectroscopy technique viiged to study the isotope shifts 8f~22Ne ions; by comparing with the
known charge radius d®Ne, it was possible to deducgngrgt{”Ne):s.MZ fm21 Using a fermionic molecular dynamics model,

I'matte=2.75 fm was deduced. See related work reporte®@i1{Ma49.

17Ne Levels

E(level) F Ty Comments

0 12~ 109.3ms6 u=+0.787314 (2005Ge0p
lchargd 1 'Ne)=3.042 fm21 (2008Ge07.
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https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1988Bo39,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1988Bo39,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1993Bo36,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2004Ba12,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2005Ge06,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2004Ba12,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2008Ge07,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2006HeZS,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2011Ma48,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2005Ge06,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2008Ge07,B

%Z)Ne7-21 TUNL Nuclear Data Evaluation %Ne7—21

Si(f’NeX)  2006Wal8

2006Wa18 A beam of 53 MeVYnhucleonl’Ne ions, produced by fragmenting an 80 MaMcleon?°Ne beam at the NSGA1200
facility, impinged on a stack of ten QE detectors. An analysis of the energy spectra in es€ldetector yielded the energy
dependent reaction cross sectioig(E), for E=28-53 MeV/nucleon. A Glauber model analysis of the cross sectionsates a
matter radius of Ry.s=2.84 fm23.

17Ne Levels

E(level)
0
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%Z)Ne7-22 TUNL Nuclear Data Evaluation %Ne7—22

Ni(®°Nel’Ne)  1964FI03

1963Ka361964FI03 A beam of 140 MeV2%Ne ions, from the JINR cyclotron, bombarded a 4@ thick natyj target that was
upstream of a rotating aluminum disk. The reaction prodastsaping from the target were implanted in the disk and pramsd to
a counter telescope comprising a thin aluminum absorbeasggpportional counter and two Si surface barrier detectén Ex5
MeV proton group was observed in tedelayed particles emitted from reaction products. Theviagtwas also produced iR°Ne
bombardment of tantalum, copper and aluminum target, atitig the activity results from a multi-nucleon transfer8ie; 1’Ne
or 202Mg were most favored. Analysis of the decay curve indicatgg=B5 ms 15.

17Ne Levels

E(level) Ti2
0 85 msi15
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Au(*’Nel’Ne’y)  1997Ch09,2002Ch44

1997Ch09 A 60 MeV/nucleon’Ne beam, from the NSGIR1200, impinged on a 532.7 @ Au target that was position at the
center of an annular Nat-ray array covering 556<125. Scattered’Ne ions were detected and identified using a
fast-plastigslow-plastic phoswich detector that was placed|gj=4.05.

The 1275 keV22 peak from photons corresponding to decay from the first edcitate were analyzed, after Doppler correction of
of the spectrum, to obtain the Coulomb excitation yield assbaiated B(E2).

2002Ch44 A 58.7 MeV/nucleon’Ne beam, from the NSGR1200 was purified in a RPM®/ein filter and delivered to a 112
mg/cm? Au target. Reaction products were detected using a posiéositive telescope that was configures to measure the
momenta of ejectiles from Ad(Ne’Ne’>°0+2p) reactions.

A reconstruction of thé®0+2p events showed a clear indication of the sequential 2pydetcd’Ne*(1900 keV) vial®Fgs. No
evidence for simultaneous 2p emission was found; a Iimlt"gyl“(17Ne*(1275))<O.OO77 was obtained. The article gives a
discussion on the"31/2* and 32 state positions and highlights thg5(?) state was previously reported gt=764 keV @add).
See other discussion i2Q07Be53.

2010Li33 A 49.92 MeVnucleon!’Ne was produced by fragmentation ¥9Ne on a®Be target LanzhgRIBLL facility. The
150+2p momenta were measured using a position sensitive, tayli-AE(silicon)-E(Csl) telescope. The data was analyzed to
obtain thel’Ne excitation energies and to search for evidencéHs emission from the visible groups. Figure 4 shows %fiee*
excitation energies reconstructed from #i®+2p events; the peak energies do not appear to be deduced pnethent
experimental work, but they are compared with the energéeliced in {998Gul() and are found in reasonable agreement. See
also R009Xuzz2011LiZV,2016Li45.

17Ne Levels
E(level) F Comments
0 12
1275/ 22 32 B(E2)1=0.66 +18-25 (2002Ch43.
1.76x103%

1900+ 78 527 Tijo: Tmear=1.1 ps2 (2002Ch43.

B(E2)1=1.24 18 (2002Ch43.
Decays~100% via 1p emission t&°Fy s (2002Ch43.

2.65¢103%

3.00x10%%

3.55¢10%%

4.01x103%

4.4910%%

5.14¢103%

5.72¢10%%

6.13x10%%

6.37 103+

T Level energy deduced ir2002Ch43.
¥ Peak observed in2010Li33 and related to level reported ing98Gu10.

y(1'Ne)

E, ly Ei(evel) J E X Comments

127522 100 1275 B~ 0 Y2 TT(Y'Ne*(1275)k0.0077 p002Ch4s.
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%Ne7-25 TUNL Nuclear Data Evaluation %Nef25

Pb(l’Nel’Ne)  2016Ma4d2

2016Ma42 XUNDL file compiled by TUNL 2017. See earlier analysis 2002Ma392016Mazy2016PazZX.

Nuclear and Coulomb excitation of 500 Mg¥icleon1’Ne projectiles on either 199 rrmr? lead, 370 mgen? carbon or a 213
mg/cn? polyethylene targets was measured at the/B*-LAND target position. After the target, particles were mentum
analyzed using positiom\E, Time-of-Flight angbr magnetic rigidity analysis techniques. In addition, $heays from reactions in
the target were detected using the @rystal Ball array.

Events with1®O+p+p particles in coincidence were analyzed to obtaintiiée excitation spectra. Five peaks, corresponding to
unbound!’Ne states are observed in the polyethylene and carbon @aggtwhile only three states are observed in the lead target
data. The lowest peak apparently corresponds to an unessdwublet, first reported byl998Gul(. The second peak agrees well
in excitation energy with the"35/2" 2651 keV12 state, also reported byl998Gul(; however because this region is populated
in both Coulomb and nuclear mechanisms, it is suggestedath@" and 32~ doublet is present in this region.

The 3-body kinematics are also analyzed to estimate thechira ratios for sequential decay W&F states (assuming only the
150 ground state is populated.

Lastly, the Coulomb excitation results are analyzed toioktze transition strengths.

See R018Pa4pfor theoretical analysis and discussion of astrophygieattions.

17Ne Levels

E(level) F Comments
0

1764° 12 52-  B(E2)=0.009018
0 (CH)=4.04 mb20, o(C)=2.44 mb18, o(Pb)=11.6 mb15, oc(H)~0.80 mb14.
Analysis of 3-body kinematics suggests decay ¥ia*(1468:F=0").

1908 15 12+  B(E1)1<0.00007
0(CH2)=0.85 mb15, 0(C)=0.81 mb15, o(Pb)=2.5 mb12, o(H)~<0.1 mb.
Analysis of 3-body kinematics suggests decay ¥ia*(1468:F=0").

2614" 20 5/2* 0(CH2)=0.97 mb51, o(C)=1.14 mb10, o(Pb)=7.68 mb74, o(H)~<0.2 mb.
Analysis of 3-body kinematics suggests decay \g*(1892:F=2").

269" 21 (3/27) B(E2)1=0.006910
0(CH2)=1.40 mb53, 0(C)<0.3 mb,o(Pb)=0 mb, o-(H)~0.70 mb26.
Analysis of 3-body kinematics suggests decay \g*(1892:F=2").

341538  (527) o0(CH2)=1.37 mb12, ¢(C)=0.62 mb10, o-(Pb)=0 mb, o-(H)~0.38 mb8.
Analysis of 3-body kinematics suggests 50% decayf&(1892:F=2") and 50% decay via

16F+(2180:F=3").

521079  (3/2*) B(E1)1=0.000719
0(CH2)=1.13 mb22, (C)=0.46 mb19, o-(Pb}=14.4 mb17, o(H)~0.33 mb15.
Table 4 lists E=5141, which is the value reported it998Gul(.
0(CH2)=2.10 mb35, (C)=0.91 mb46, o-(Pb)=0 mb.

T Unresolved doublet with’Ne*(1764) and'’Ne*(1908); E, J from (1998Gu1.
¥ Suggested unresolved doublet wifNe*(2614 keV20:5/2*) and1’Ne*(2692 keV21:3/27).
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1963Ba63

1963Ka36

1964Dal3

1964FI03

1964Mc16

1965Ha20

1965Ha31

1966Ha22

1966Mal2

1967Es02

1967Fil0

1970Mell

1970Wi02

1971Ha05

1972To03

1973Ha77

1973Rel7

1977Ce05

1978Gul0

1988B039

1990Ha29

1993B036

1994Fe01

19943004

19940202

1995Gu08

1995Gul7

1995Ta06

1995Zh35

1996Ti02

1997Ch09
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