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Adopted L evels, Gammas

Q(87)=1.656<10* 10; S(n)=58090; S(p)=2.66B10* 23; Q()=—1.984x10* 19  2017Wal0
The mass excess adopted 2P12Wa38 is 32.41 MeV10. See alsdl986Vi09 1987Gi05 1988Wo009 19910r01

Halo nucleus:
The 19C nucleus has been suggested as a 1-neutron halo nucleusdmseasurements of various reaction cross sections and

momentum distributions of breakup products. See discossiu

1989Sa10E(19C)=45.12 MeVnucleon, Cu targetrreactio=2.7 b15.

1995Ba28 E(1°C)~77.2 MeV/nucleon, Be target, FWHMEC parallel momentum diggh=44 MeV/c 6.

1996Ma25 E(1°C)=30.3 MeV/nucleon, Ta targeir1,=2.5 b4, O charge changing0-595 b10, FWHM(n angular momentum
dist)=42 MeV/c.

1998Ba28 E(19C)~88 MeV/nucleon, Be and Ta targets(Be);,=105 mb17 and FWHMEEC parallel momentum dist42 MeV/c
4. o(Tay,=1.1 b4 and FWHMESC parallel momentum dist¢1 MeVjc 3.

1998Ba87 E(1°C)~910 MeV/nucleon, carbon target, FWHIC parallel momentum disg69 MeV/c 3. See 1999Sm0}) who
suggest the momentum distributions afelient energies ardfacted by the low-lying excited state.

2001Co06 E(*°C)~910 MeV/nucleon, C and Pb targets(C)1,=233 mb51 and o-(Pb),=1967 mb334 Evaluated relationship
between &, and the $, separation energy. See al2000Co03).

20010203 E(*°C)=960 MeV/nucleon, carbon targetrineractio=1231 mb28, analyzed relation of-; to effective matter radius.

2009Na39 E(1°C)=240 MeV/nucleon, carbon and lead target§C)1n=132 mb4 and o(Pb),=969 mb34. Deduced
o1n(Coulomb}:690 mb 70.

2016T010 E=307 MeV/nucleon, carbon targetrinteractior=1.125:0.025(stat}:0.013(sys) b; find Ra®'=3.1073-53 fm.

2001Ma08 2001Ma21 E(*9C)~50 MeV/nucleon,®Be target surrounded by 11 Nal detectarg,=264 mb80 on °Be, o1,=1.35 b
18 on Au. Deduced (5®)% of 1n-removal events popula%écg,s, and measured a narroWCg,s, parallel momentum distribution
by gateing on events not in coincidence wijtliays. By considering the relationship between the parali@nentum distribution
width and $ they deduce $+650 keV 150 Their analysis is found consistent only #(3°C)=1/2".

2010Ta04 E(*°C)=40 MeV/nucleon,H liquid hydrogen targetyr=754 mb22, using the transmission method.

Analyses of the*®C nuclear halo properties are given it995Gu07 1998Ri02 1999Sm01 2000Ka36 2002Ka34 2005Na09
2013Lu03; discussion on mainly heavy carbon nuclide halos is give(2000Be58 2009Ch45 2011Fo018; and broader discussion
on halo nuclei includind®C (1992La13 1996Sh131999La04 2000Gu04 20000203 2001Le21 2001L02Q 2003Li24, 2003Li31,
2004Nel62010Gul52011AI11, 2013Sh052013Sh172015Ha20 2016Ya05. See also19970r03.

Theoretical analysis:

General theoretical analysis of th&C structure properties is given i2{00Ba24 2008Ka39 2014La03; analysis of the carbon
isotopes is given in1996Re191997Ka25 1998Sh162000De35 2003Sa502003Su092003Th06 2004Su232004Ta31
2006Le33 2006 Ta28 2007Ma53 2007Sa502009Um0Y; and broader analyses of light nuclear properties inalgd?C are given
in (1987Sa151993P0111996Su241997Ba54 1997H004 2002Gul10 2002Ka73 2002Me12 2003Le34 2004La24 2004Sa58
2004Th11 2005Sa632006K002 2007D020Q 2010C005 2012Yu07 2013Sh052014Ja142015Sh2)

19C Levels

Cross Reference (XREF) Flags

A HEC,py) G %Be(®Arl%c) m  18Ta(caloc)

B IHP®Ccn) H °Be(*cal®Cc) n  18l1a(*0Ar19C)

C lH(lgc,X) I lZC(lQC,X) 0 208Pb(19C719C)

D HEC¥cy) 3 12c@Nelc) P Th(pl°C)

E  %Be(NCy) Kk C(*Nel’Cy) @  U(p!°C)

F  %Be@N2C) L 1Bpg-decay R 24pu(n,F) Ethermal
E(level) F Ty XREF Comments
0 (1/2*) 46.3 ms40 ABCDEFGHIJK MNOPQR %53~ =100; %8 n=47 3; %3 2n=7 3

Tyy2: from the weighted average of 49 Mg1988Du09 see also
preliminary value 30 m40 in 1988DuZT), 45.5 ms40 (19950202
and 44.1 mi2 (Reeder et al., Int. Conf. on Nucl. Data for Science
and Technology, May 9-13, 1994, Gatlinburg, Tennesseealseed44
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Adopted L evels, Gammas (continued)

19C Levels (continued)

E(level) F T12 XREF Comments

ms 4 in the unpublished private communications of
(2008ReZZ/(1995ReZZ and 45.5 m0
(1994RazW). Also see 46.2 md0 in (2015Bi05.

J': from analysis of breakup fragment momentum
distributions in2001Ma08

Decay: Studies of thg-delayed neutron emission have
been carried out in1991Re02
B~ n=1n+2(B2n)+3(B3n)-..=(53 26)%),
(1995ReZ72008ReZZ B~ n=(66 9)%), and (988Du09
B1n=(47 3)% andpB2,=(7 3)%. Analysis of3-y
coincidences indicate th&, decay populates
19N*(6400,6508,7025), which subsequently neutron
decay to'®B*(115,587) see19950z03. There is
evidence for additional branches thtagn decay tot’B
with 8-2n=(7 3)% (1988Du09.

2092 (3/2%) 1.34 ns10 A DE K E(level): from 015Wh032. See als®?005EI07 197 keV
6, 2015Va09 198 keV 10, and2008St18 201 keV 15.

T1/2: Analysis of the spectra using lineshape and
recoil-distance techniques indicatg,dg=198 ns10
and 190 nslO0 values, respectively2015Wh032.
Additional systematic uncertainties give final
uncertainties of ea=198 ns12 and 190 nsl3 for the
two methods, respectively. The authors give a
recommended valuenkai=194 nsl15.

J': from 2015Wh02 based on the B(M1) value; E2
components are excluded and neglected.

28275 A E(level): from BE=72 keV 4 to Ex=209 keV 2.

The X of this state had initially been suggested #&"5
based on expectations from shell model analysis. In this
caseB,=0.293; deduced from integrated experimental
cross section for this state froni-01.7° and distorted
wave analysisZ005EI07. However, subsequent
observations and discussion 20(10z01 2012Ko38
2013Th0§ support the notion that the first35/2*
state must be unbound.

Cross section: 4.2 mbin (p,p).

65395 (52%) <100 keV F %n~100

E(level): deduced from BfC+n)=76 keV 14 and
S(n=577 keV94.

1.46<10° 10 5/2* 0.29 MeV2 B %n~100

E(level): deduced from BfC+n)=880 keV 10 and
S(n)=577 keV 94.

y(*°C)

Ei(level) J E, Iy Er % Mult. Comments

209 (32*) 2092 100 0 (42) M1 B(M1)/=0.0032125 (2015Wh02; B(M1)(W.u.)=0.0017914
(2015Wh02

2827 724 100 209 (%)
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Level Scheme

Intensities: Relative photon branching from each level
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IH(°C,p’y)  2005EI07

Beam=1°C, targetliquid H,.

2005EI07 A beam of 49.4 MeYhucleon1°C ions, produced in fragmentation of a 110 Me\Mcleon?2Ne beam on &Be target at
the RIKENRIPS facility, was momentum and mass analyzed before inmmgni;p a 3 cm diameter cryogenic hydrogen target that
had an areal density of 190 eg?.

The scattered®C particles were detected in%E-AE-AE-E telescope that coveraik1.7°, while y-rays were detected using the
DALI2 array of 158 Nal(Tl) scintillators. E, ly, yy, particley coin were measured.

2005Ka26 The authors searched for evidence of an isomeric stateEyi300 keV and T,»<500 ns, as predicted by shell model
calculations.

A coctail beam, includind®C and1’B, was produced by fragmenting?dNe beam on &Be target at RIKEN. Beam particles
were identified from analysis ofE, time-of-flight and beam rigidity. The beam impinged oncuid hydrogen target that was
surrounded by Naj-ray detectors; results for prompt transitions are repbiie(2005EI07. After the target, the beam was stopped
in a AE-AE-AE-E telescope that was surrounded by thin plastic scitdita(for identification of3 decay events) and an array of
segmented HPGe clover detectors that were intended tovaasdelayed de-excitations from isomeric states populatéide
reaction. Several transitions relatedaalecay of daughters and granddaughters were identified.efipitive evidence in support
of an isomeric state was found.

The authors commented on the level of confidence for nonredisen over various transition energy ranges, and ovepwar
lifetime ranges. Finally, various combinations af ialues were considered for the ground state and a suppazeeris state.

See also analysis ir2Q08Ka39.

19C Levels

E(Ievel)i Ff Comments

0.0 Y2+ Configuratior=dg,®sy» (2001Ma08.
19726 (3/2*) Configuration of state suggested as mixture %5,(1%2@552 and @/ ®sy/2 configurations 2001Ma08.
26978 (5/2%) B2=0.293; deduced from integrated experimental cross section %ersmate from 0-1.7° and distorted wave
analysis RO05EIO7.
Cross section: 4.2 mb in (p,p).

 Tentative assignments to excited states based upon sy&temftransition strengths combined with consideratiohs.s.
configuration and half-lives of the excited states.
¥ From 2005E107

y(1°C)

Neither of the observed transitions 3#C from 2005EI07corresponds to a/8—1/2 y ray as it would imply a long lifetime for each
level and would make the observation of the transitions ssfiide with the setup described above.

Eﬂi Iyi Ei(level) J Et N Comments
724 10013 2697 (32*) 1977 (32%)
1976 8912 1977 (324 0.0 12* E,: Assignment to (2") state based upon retarded feature of tf&e-3/2

transition and the prompt nature of the obseryedys. QO05EI07.

* Quoted uncertainties are from statistical error and Dappberection.
¥ From 2005E107
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IH(%C,p'y)  2005EI07

Legend
Level Scheme

— 1y < 2%xID
Intensities: Relative,l — 1y < 10%xIy
— 1y > 10%xIy
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IH(°c8cn)  2008Sa03

2008Sa03

Beam=1°C, targetliquid hydrogen.

A E=70 MeV/nucleon1®C beam was produced at the RIKAENPS facility by fragmenting a 110 MeWucleon??Ne in a thick
target. The beam impinged on a 3 cm diameter cryogenic hgdrogrget with 120 mgn? areal density. The-rays from
reactions in the target were detected using 48 Nal(Tl) #leittrs while charged particles were detected with a pasbunter
hodoscope. Neutrons, froffC breakup, were detected using a neutron hodoscope cagsistiwo walls of plastic scintillator
array.

The inclusivel®C+n and exclusivé®C+n+y[18C*(2+)=1.58 MeV] spectra were analyzed. A resonance at E{6=88 MeV 1 with
I'=290 keV 20 was observed in the inclusive spectrum, but absent in thieigxe y-ray coincidence events; evidence the state
decays tolBCg,S, In addition, the angular distribution of the resonance amalyzed and compared with DWBA calculations.

See analysis in2016La20, which suggests strong dynamic excitation of #i€ core is required to find agreementdnmagnitude
for the Jr=5/2" (Ex~1.46 MeV) state. See als@{11Cr02.

20110201 The cross section for 1-n removal from 40 Me\ucleonl®C on protons in a liquid hydrogen target (204 org?) was
measured at the RIKERIPS facility along with the parallel momentum distributiof 18C fragments. In addition, the 160 Nal(Tl)
element DALI2 array surrounded the reaction target and oredsdeexcitatiory-rays correlated with breakup fragments. The cross
sectiono1,=101 mb11is measured along with ¥C fragment parallel momentum distribution width of FWH®EB MeV/c 12.

19C Levels

E(Ievel)T J I (MeV) o (mb)# Comments

0 12+
1.46x103 10 52*f 0.29Mev2 8.64 Resonance energy(c.m880 keV 10 (g.s. in18C).
J': from DWBA analysis of angular distribution.

 Excitation energgresonance energys(n)-excitation energy of the daughter nucle€.
¥ From comparison ofr(6) distributions with DWBA calculations fot°C(p,p) reaction.
# Experimental cross-sections.
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IH9%C,X) 2011Yal3

Charge changing cross sections and total reaction crosisrsefor 40 MeVnucleon'°C+H reactions were measured at the
RIKEN/RIPS facility. Theor=754 mb22 was measured, along with various cross sections to spetgficeats.

19C Levels

E(level)
0
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IH(%c %Cy)  2015Va09

2015Va09 The authors studied the low-lying structure’8€ using the!H(2°C 1°C) reaction to populate levels that de-excited
via y-ray transitions. A single transition was observed and amexb with theoretical estimates suggesting decay from=&/2*
state to the /2* ground state.

A cocktail beam that included #C component was produced by fragmenting &°E¢)=63 MeV/nucleon beam in a 0.2 mm thick
18173 target. The beam was purified in the RIKEWPS fragment separator and transported to a 19@mwgliquid hydrogen
target. The beam, which was identified via time-of-flight FJaising a thin plastic scintillator that was near the targatl an
energy of around 50 MeMucleon at the center of the target. The heavy ejectilesimith,<6.5> were identified using\E vs. E
and AE vs ToF analysis. De-excitatioprays in coincidence with°C ejectiles were detected using the 160 DALI2 Nal
scintillators arranged in a ball-like configuration thavemed angles betweeip,=15"-160°. A GEANT4 simulation indicated 54%
efficiency at 200 keV.

The Doppler corrected spectrum indicated a transitionesponding to E=198 keV 10, which agrees with prior observations. The
cross sectionr=4.54 mb76 was deduced. This cross section is in line with expectatimms direct feeding of an=3/2" state in
the one-neutron removal reaction, but it is not in agreemétht expectations if the reaction would feed a boung¢52* state that
cascades through thg23 state (yielding an order of magnitude higher predicted ss®&ction).

Further discussion focuses on the high degree of certaimtgxcluding a higher-lying boundr35/2* state in1°C.

19C Levels
E(level) F Comments
0 12t JF: from 2001Ma08
19810 32+
y(1°C)
Ei(level) J E, L B X
198 32t 19810 100 O 12F

IHc%cy)  2015Vva09

Level Scheme

Intensities: % photon branching from each level
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http://www.nndc.bnl.gov/nsr/nsrlink.jsp?2015Va09,B
http://www.nndc.bnl.gov/nsr/nsrlink.jsp?2015Va09,B
http://www.nndc.bnl.gov/nsr/nsrlink.jsp?2001Ma08,B
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9Be(?°N,19Cy)  2015Wh02

2015Wh02 The authors studied the magnetic response of the halous/tl€ by measuring the lifetime of the first excited state
and deducing the B(M1) transition strength.

A beam of EfON)=74 MeV/nucleon ions £p/p=2%), produced by fragmentation Ne in a thick®Be target at the NSCL,
impinged on a 370 mgn? °Be target that sometimes induced single proton knock-aittiens populating®C*(209). The heavy
19C recoil was detected using the S800 focal plane detectdrite we-excitationy-rays were detected using seven elements of the
GRETINA array. The Doppler-shift of the de-excitatigrrays was measured in two configurations: first with only 1Be
reaction target (f£=0.36) located 13 cm upstream with respect to the center oty and second with the reaction target at 15.5
cm upstream with respect to the center of the array and a 15dhmhthick Ta degrader located 5 cm downstream from the
reaction target (£=0.32). In this arrangement, the GRETINA detectors werettatat;p=40"° and j5,=65°.

19C Levels

E(level) F T12 Comments

0 12+ J*: from 2001Ma08
2092 (3/2*) 1.34ns10 Ty/2: Analysis of the spectra using lineshape and recoil-déistaechniques indicatenkar=198
ns 10 and 190 nsl0 values, respectively2015Wh032. Additional systematic uncertainties give
final uncertainties of fiear=198 ns12 and 190 nsl3 for the two methods, respectively. The
authors give a recommended valugeh=194 nsi5.
J': from 2015Wh02 based on the B(M1) value; E2 components are excluded aridated.

y(3°C)

Ei(level) J E, L,  Ef J  Mult Comments

209 (32*) 2092 100 O ¥2* M1  B(M1)|=0.0032125 (2015Wh03; B(M1)(W.u.)=0.0017914 (2015Wh03

9Be(?N,1°Cy)  2015Wh02

Level Scheme

Intensities: % photon branching from each level
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http://www.nndc.bnl.gov/nsr/nsrlink.jsp?2015Wh02,B
http://www.nndc.bnl.gov/nsr/nsrlink.jsp?2015Wh02,B
http://www.nndc.bnl.gov/nsr/nsrlink.jsp?2001Ma08,B
http://www.nndc.bnl.gov/nsr/nsrlink.jsp?2015Wh02,B
http://www.nndc.bnl.gov/nsr/nsrlink.jsp?2015Wh02,B
http://www.nndc.bnl.gov/nsr/nsrlink.jsp?2015Wh02,B
http://www.nndc.bnl.gov/nsr/nsrlink.jsp?2015Wh02,B
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9Be(?2N,19C)  2013Th06

19950202 ?Be(?N,1°C) was used to produc€’C. The beam was implanted in a plastic scintillator grdielayed neutrons were
measured corresponding to three neutron decay transithoralysis of the decay rate gives the lifetimg;E45.5 ms40. In total,
eight neutron groups were observed in the neutron energtrspe three fromt°C and five from!°N delayed neutrons and other
beam contaminants. The tota]2(47 3)%. Shell model calculations used by the authors predietl2*, but 32 and 52" states
were predicted nearby and could not be ruled out.

2013Th06 Neutron decay spectroscopy was used to analyzé8@en pairs produced when %N beam was fragmented on a
target.

A beam of 68 MeYnucleon?2N ions, produced by fragmenting“dCa beam on a thicRBe target at the NSCL, impinged on a
481 mgcn? °Be reaction target. The resultif§C+n products were momentum analyzed using both a large-garcmiucting
dipole magnet and the MoNA array.

A single resonance is observed withyE76 keV 14 andT'<100 keV; this corresponds toE653 keV 95. The width was
dominated by the=100 keV experimental resolution.

Significant discussion on the spin-parity of the state igivResults from prior measurements are given as suppoasfaming
Jr=5/2* (20110z012012K039, and for removing the previously suggested-5/2* assignment from the =270 keV resonance
reported in ROO5SEIOY. Particular comments are given to explain the present ¢ddensitivity to the g=1.46 MeV, &=5/2 state
observed i2008Sa03

19C Levels
E(level) F r Comments
0 (1/2*+,3/2%) 45.5 ms40  J': from shell model predictions19950z02.
65395  (5/2%) <100 keV E(level): deduced from EiC+n)=76 keV 14 and S(n}:577 keV 94 (from

http;y/amdc.in2p3.fimasstablgdme2003rct2.mas03). Rounded value of S(n) is 580
keV 90 in published2012Wa38
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http://www.nndc.bnl.gov/nsr/nsrlink.jsp?2013Th06,B
http://www.nndc.bnl.gov/nsr/nsrlink.jsp?1995Oz02,B
http://www.nndc.bnl.gov/nsr/nsrlink.jsp?2013Th06,B
http://www.nndc.bnl.gov/nsr/nsrlink.jsp?2011Oz01,B
http://www.nndc.bnl.gov/nsr/nsrlink.jsp?2012Ko38,B
http://www.nndc.bnl.gov/nsr/nsrlink.jsp?2005El07,B
http://www.nndc.bnl.gov/nsr/nsrlink.jsp?2008Sa03,B
http://www.nndc.bnl.gov/nsr/nsrlink.jsp?1995Oz02,B
http://www.nndc.bnl.gov/nsr/nsrlink.jsp?2012Wa38,B
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9Be(“0Ar,19C)  20000201,2012K w02

20000201 Production yields for fragmentation of 1 GgwMcleonCAr projectiles on a berylium target were measured. Cross
sections of roughly 1.0010°7 b were deduced.

2012Kw02 Production yields for fragmentation of 120 Mg\icleon“CAr projectiles on berylium, nickel and tantalum targets ever
measured. Cross sections of roughly1®-> mb were deduced.

See alsd002Ji08

19C Levels

E(level)
0

11


http://www.nndc.bnl.gov/nsr/nsrlink.jsp?2000Oz01,B
http://www.nndc.bnl.gov/nsr/nsrlink.jsp?2012Kw02,B
http://www.nndc.bnl.gov/nsr/nsrlink.jsp?2000Oz01,B
http://www.nndc.bnl.gov/nsr/nsrlink.jsp?2012Kw02,B
http://www.nndc.bnl.gov/nsr/nsrlink.jsp?2002Ji08,B
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9Be(*8Ca,19C)  1981St23

1981St23 Production yields for fragmentation of 213 GeMcleon*®Ca projectiles on a berylium target were measured at the
Bevalac using a Omagnetic spectrometer. The neutron-rich fragments wearested on a stack of Lexan plastic track detectors;
analysis of the tracks provided the range, charge and magieftection of the produced isotopes. A charge resolutiod.? was
obtained along with a mass resolution of approximately2 u.

The analysis showed clear indications18€, 19C, 29C. Ambiguous results oA'C are found. This work is credited with the
discover of2°C and?’F. For1°C, the cross section of roughly 0. was deduced.

19C Levels

E(level)
0
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http://www.nndc.bnl.gov/nsr/nsrlink.jsp?1981St23,B
http://www.nndc.bnl.gov/nsr/nsrlink.jsp?1981St23,B
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12c(19¢c,X)  2012K038

2012K038 The cross section for 1-n removal from 243 MeMcleon®C on a carbon target was measured at the RIKEN
(zero degree spectrometer), along with the parallel monmertdistribution of!8C fragments. Ther=163 mb12 is deduced. The
discussion analyzes the momentum distribution shape hyrisg various'8C states are populated in the breakup, and is consistent
consistent with #=1/2* for the ground state.

19C Levels

E(level) J
0 (1/2%)

13


http://www.nndc.bnl.gov/nsr/nsrlink.jsp?2012Ko38,B
http://www.nndc.bnl.gov/nsr/nsrlink.jsp?2012Ko38,B
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12c(22Ne19C)  1988DU09

1988Du09 °C was produced by fragmentation of a 60 Me\#2Ne beam impinging on either a tantalum or a carbon target and
was selected using the LISE spectrometer. @ ions were implanted into a 7 mm thick plastic scintillateallowing the decay,
B-particles were detected by a plastic scintillator while ttrelayed neutrons were detected through the @pl(eaction in a 4
neutron ball that surrounded the implantation targef;=49 ms4, Pgn=0.46 3, P1,=0.47 3 and B=0.07 2 were measured.

19C Levels

E(level) T1/2
0 49 ms4
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http://www.nndc.bnl.gov/nsr/nsrlink.jsp?1988Du09,B
http://www.nndc.bnl.gov/nsr/nsrlink.jsp?1988Du09,B
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120(25Ng,19Cy)  2004St10,20085:18

2004St1(2004ST292008ST18 The authors populatetPC using a cocktail beam of neutron-rich nuclidé&Ne, 26Ne, 2'Na,
28Na, 29Mg, and3%Mg] that were produced by fragmenting an initial 77.5 Mewtleon36S beam at the GANIISISSI beamline.
The cocktail beam was selected using the ALPHA spectronagtérfocused on a carbon target that was coupled to a plastic

scintillator.
Ey, vy, y(fragment) coincidences were measured using 74,Ritectors that surrounded the target withahd the SPEG

spectrometer. Thé°C were identified using time-of-flight, energy loss and fegiaine position information. A single-ray
transition is observed. Results are compared with shetlehoalculations for analysis oftJ/alues.
All data are from2008St18

19C Levels
E(level) F Comments
0 (1/2*)  J*: from Adopted Levels of9C in ENSDF database.

20115 (3/2*) J: 3/2* or 52" from shell-model predictions; the latter would require 2@ be E2 and corresponding
half-life~1 us for 201 level.

y(*°C)

E, Ei(level) J Ef X
20115 201 @32 0 (12%)

120(25Ne19%Cy)  2004St10,2008St18

Level Scheme

<0 7

(312) 201

(1/2%) 0

19
6 C13
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http://www.nndc.bnl.gov/nsr/nsrlink.jsp?2004St10,B
http://www.nndc.bnl.gov/nsr/nsrlink.jsp?2008St18,B
http://www.nndc.bnl.gov/nsr/nsrlink.jsp?2004St10,B
http://www.nndc.bnl.gov/nsr/nsrlink.jsp?2004ST29,B
http://www.nndc.bnl.gov/nsr/nsrlink.jsp?2008ST18,B
http://www.nndc.bnl.gov/nsr/nsrlink.jsp?2008St18,B

169C13-16 TUNL Nuclear Data Evaluation 169013_16

198 8~ decay  1998Y006,2003Y002

Parent:1%B: E=0; J'=(3/27); T1/2=2.92 ms13; Q(37)=26.3%10° 41, %3~ decay-100.0

19B-Ty,,: from 2003Y002

198.Q(8): from 2012Wa38

1998Y008 A beam of19B was produced by fragmentation of a 95 MA&V*CAr beam on a®Ta target.1°B was selected using
the RIKEN Projectile-fragment Separator (RIPS) and wadamied into a 12 mm thick plastic scintillator stopper. Thdecays
were observed during the 100 ms beafhgeriod. The active stopper detecigdays and a neutron detector array, consisting of 14
liquid scintillation counters covering about 80% of detected delayed neutrons. Th&aency of the neutron array was 30% by
comparison of a measurement®flelayed neutrons dB, which has a known delayed neutron emission probabilityGfi%.

A preliminary value of »=3.3 ms2 was deduced from the least-squares fits to the data, gati2B% 32 was determined from
the ratio of the number of detected neutrons to thag-cdys. R, is more than 100% which implies the existence of significant
multineutron emissions in the decay, reflecting its largev@lue (26.5 MeV) compared with the multineutron separatioargies
of daughter nucleus®C (S1,=160 keV, $p=4.4 MeV,.....).

2003Yo02 The authors reevaluated the preliminary valugs @nd R, reported in1998Yo06 The new experiment was performed
using RIPS at RIKEN Accelerator Research Facility as was9®8Yo06 A beam of1®B was produced by the
projectile-fragmentation reaction of a 95 MeM*°Ar beam on a 670 mign? "aTa target. The values ofyp and R, were
determined by fitting a set of decay curves altogether to venpossible complication and inconsistency. The method afimum
likelihood was applied for deducingyp and R,. The neutron detectionfficiencies were treated carefully, the total detection
efficiencies of direct and scattered neutrons are 315&nd 4.7%-+2-6, respectively. The new values 0f7=2.92 ms13,
P1n=71.8%+83-91and B,=16.0%+56-48 were determined with a better precisiorny,RBvas not determined because of the limited
statistics. In the text it is unclear if tHE998Y006"preliminary” data are included in the003Yo02analysis; we assume that it is
and use th003Yo02result to avoid possible data correlations.

1999Rel6 A low statistics determination of {=4.5 ms15 was given.

In Summary, the decay tC levels is not measured. Only the£71.8%+83-91to 18C and B,=16.0%+56-48t0 1’C were
determined.

19C Levels

E(level) Comments

581+x  E(level): group of neutron-decaying levels above Sfgj=581 keV.
4763ty  E(level): group of 2 neutron-decaying levels above SEPQ)=4763 keV.

B~ radiations

E(decay) E(level) ﬁ*T Log ft Comments

(1.1><1O4i 11) 4763ty 16.056 5.0216 157: total3~2n decay brancls; =16.0%+56-48
(1.3><104¢ 13 581+x 71.891 4.747 I57: total ~n decay brancis; =71.8%+83-91

 Absolute intensity per 100 decays.
 Estimated for a range of levels.
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http://www.nndc.bnl.gov/nsr/nsrlink.jsp?1998Yo06,B
http://www.nndc.bnl.gov/nsr/nsrlink.jsp?2003Yo02,B
http://www.nndc.bnl.gov/nsr/nsrlink.jsp?2003Yo02,B
http://www.nndc.bnl.gov/nsr/nsrlink.jsp?2012Wa38,B
http://www.nndc.bnl.gov/nsr/nsrlink.jsp?1998Yo06,B
http://www.nndc.bnl.gov/nsr/nsrlink.jsp?2003Yo02,B
http://www.nndc.bnl.gov/nsr/nsrlink.jsp?1998Yo06,B
http://www.nndc.bnl.gov/nsr/nsrlink.jsp?1998Yo06,B
http://www.nndc.bnl.gov/nsr/nsrlink.jsp?1998Yo06,B
http://www.nndc.bnl.gov/nsr/nsrlink.jsp?2003Yo02,B
http://www.nndc.bnl.gov/nsr/nsrlink.jsp?2003Yo02,B
http://www.nndc.bnl.gov/nsr/nsrlink.jsp?1999Re16,B
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181T5(48Ca,19C)  19910r01

19910r01 The authors measured the masses of several nuclides,ceituthe fragmentation of 55 Méhcleon*8Ca ions on a
330 mgcm? "atTa target at GANIL, by measuring their time-of-flight overaughly 80 meter flight path. The nuclides were
detected and identified in the SPEG spectrometer focal plameass resolution neard0~# was achieved.

The mass excessM=33.07 MeV 24 was deduced.

19C Levels

E(level)
0
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http://www.nndc.bnl.gov/nsr/nsrlink.jsp?1991Or01,B
http://www.nndc.bnl.gov/nsr/nsrlink.jsp?1991Or01,B
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181T4(40Ar,19C)  1987Gi05

1987Gi05 The authors measured the masses of several nuclides,ceiuthe fragmentation of 60 Mghucleon*CAr ions on a
350 mgcn? "aTa target at GANIL, by measuring their time-of-flight overaughly 80 meter flight path. The nuclides were
detected and identified in the SPEG spectrometer focal plameass resolution neand0# was achieved.

The mass excessM=32.95 MeV42 was deduced.

19C Levels

E(level)
0
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http://www.nndc.bnl.gov/nsr/nsrlink.jsp?1987Gi05,B
http://www.nndc.bnl.gov/nsr/nsrlink.jsp?1987Gi05,B
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208pp(19c 19C)  1999Na27

1999Na27 The Coulomb dissociation of 67 Mehucleon!®C on2%8ph was measured in a study of the low-lying E1 strength
distribution at the RIKENXRIPS facility. Complete kinematics of tH8C+n dissociation products were measured and analyzed. The
Coulomb dissociation cross section 1.19bwas deduced after subtraction the nuclear component (etdfom al2C target)
from the total cross section obtained with the Pb targets Thiresponds to an E1 atrength of 0.74n€. Analysis of thel8C+n
distributions indicates 5530 keV 130, and gives a clear indication of31/2* for the ground state (compared t®5 suggested
in other analyses).

See also analysis ir2Q00Ba24 2004Su232004Ta31 2005Na09.

19C Levels

E(level) F
0 1/2*
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http://www.nndc.bnl.gov/nsr/nsrlink.jsp?1999Na27,B
http://www.nndc.bnl.gov/nsr/nsrlink.jsp?1999Na27,B
http://www.nndc.bnl.gov/nsr/nsrlink.jsp?2000Ba24,B
http://www.nndc.bnl.gov/nsr/nsrlink.jsp?2004Su23,B
http://www.nndc.bnl.gov/nsr/nsrlink.jsp?2004Ta31,B
http://www.nndc.bnl.gov/nsr/nsrlink.jsp?2005Na09,B
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Th(p,1°C)  1988W009

1986Vi09g 1988Wo009 Mass measurements of several neutron-rich light nucleewarried out using an improved fitting technique
for deducing nuclear mass values from measurements ofdfrfleght (ToF) through the LANETOFI spectrometer; the ToF
through the spectrometer depends on the mass-to-chargeanat is independent of ion velocity.

The rare isotope species were produced by proton spallegietions on a Th target. Typical flight times of 500 ns, withirig
uncertainties near 180 ps yielded typical mass-to-chagelutions of 3.810~4 from analysis of multiple runs that involved
multiple charge states.

A mass excess of 32.77 Mel2 was deduced in1088Wo009, which compares with 32.30 Me®24 which was previously deduced
in (1986Vi09.

1991Re021991ReZZ 2008ReZZ Spallation products from 800 MeV proton bombardment 8#4Th target were captured by a
transport line with a mass-to-charge filter and transfecethé TOFI spectrometer at LAMPF. The beamline was sepgraiakd
to transport a number of flerent nuclides. The ions were implanted in a Si detector,id@wtkification by standard techniques was
implemented. Thg-delayed neutrons were detected in a polyethylene modk?ate counter; half-lifes ang-delayed neutron
probabilities were deduced from analysis of of the numbemgfianted ions (per beam pulse) and the rat@g-dielayed neutrons
detected in the zero-threshold counter. Badelayed neutron probabilitie™ n=1n+2(B2n)+3(B3n)...=(1991Re02 (53 26)%),
(1995ReZ72008ReZZ (66 9)%) were deduced.

Lifetimes of Ty»=44.1 ms42 (Reeder et al., Int. Conf. on Nucl. Data for Science and Teldgy, May 9-13, 1994, Gatlinburg,
Tennessee: and 44 msin the unpublished private communications 28008ReZZ/(1995ReZZ were deduced.

19C Levels

E(level) T]_/2
0 44.1 ms42
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http://www.nndc.bnl.gov/nsr/nsrlink.jsp?1988Wo09,B
http://www.nndc.bnl.gov/nsr/nsrlink.jsp?1986Vi09,B
http://www.nndc.bnl.gov/nsr/nsrlink.jsp?1988Wo09,B
http://www.nndc.bnl.gov/nsr/nsrlink.jsp?1988Wo09,B
http://www.nndc.bnl.gov/nsr/nsrlink.jsp?1986Vi09,B
http://www.nndc.bnl.gov/nsr/nsrlink.jsp?1991Re02,B
http://www.nndc.bnl.gov/nsr/nsrlink.jsp?1991ReZZ,B
http://www.nndc.bnl.gov/nsr/nsrlink.jsp?2008ReZZ,B
http://www.nndc.bnl.gov/nsr/nsrlink.jsp?1991Re02,B
http://www.nndc.bnl.gov/nsr/nsrlink.jsp?1995ReZZ,B
http://www.nndc.bnl.gov/nsr/nsrlink.jsp?2008ReZZ,B
http://www.nndc.bnl.gov/nsr/nsrlink.jsp?2008ReZZ,B
http://www.nndc.bnl.gov/nsr/nsrlink.jsp?1995ReZZ,B
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U(p,1°C)  1974Bo05

1974B0o05 Spallation yield cross sections, on a uranium target, wesasured at the Bevatron using 4.8 GeV protons. Reaction
products were identified usinggE, E and time-of-flight determinations. A production crosst®n of~5 ub was measured. This
result confirmed a the earlier first observation'®€ by Raisbeck et al. that had been published only as a confergmceedings.

19C Levels

E(level)
0
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http://www.nndc.bnl.gov/nsr/nsrlink.jsp?1974Bo05,B
http://www.nndc.bnl.gov/nsr/nsrlink.jsp?1974Bo05,B
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241py(n,F) E=thermal  1999K 026

1999K028 Light fission products, including’Li, 1Be and'®C, were identified and characterized in neutron inducedofissi
events ort*1Pu.

19C Levels

E(level) o(yield).
0 0.0014
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http://www.nndc.bnl.gov/nsr/nsrlink.jsp?1999Ko26,B
http://www.nndc.bnl.gov/nsr/nsrlink.jsp?1999Ko26,B

TUNL Nuclear Data Evaluation

REFERENCES FOR A19

1974Bo05 J.D.Bowman, A.M.Poskanzer, R.G.Korteling, G.W.ButlerhyB.Rev. C9, 836 (1974).
Detection of Neutron-Excess Isotopes of Low-Z Elemenwduex in High-Energy Nuclear Reactions.
1981St23 J.D.Stevenson, P.B.Price - Phys.Rev. C24, 2102 (1981).
Production of the Neutron-Rich Nuclidé3C and?’F by Fragmentation of 213 MeMucleon*8Ca.
1986Vi09 D.J.Vieira, J.M.Wouters, K.Vaziri, R.H.Kraus et al. - Ptyev.Lett. 57, 3253 (1986).
Direct Mass Measurements of Neutron-Rich Light Nuclei ié¢ar20.
1987Gi05 A.Gillibert, W.Mittig, L.Bianchi, A.Cunsolo et al. - Phylsett. 192B, 39 (1987).
New Mass Measurements Far From Stability.
1987Sal5 H.Sagawa, H.Toki - J.Phys.(London) G13, 453 (1987).
Hartree-Fock Calculations of Light Neutron-Rich Nuclei.
1988Du09 J.P.Dufour, R.Del Moral, F.Hubert, D.Jean et al. - Phys.L.206B, 195 (1988).
Beta Delayed Multi-Neutron Radioactivity 58 14Be1°C.
1988DuZT J.P.Dufour, R.Del Moral, F.Hubert, D.Jean et al. - Proc. I&ttConf.Nuclei Far from Stability, Rosseau Lake, Canada
1987, Ed., I.S.Towner, p.344 (1988).
Spectroscopic Measurements with a New Method: The prigdciigments isotopic separation.
1988Wo009 J.M.Wouters, R.H.Kraus, Jr., D.J.Vieira et al. - Z.Phys3A3229 (1988).
Direct Mass Measurements of the Neutron-Rich Light Isatage.ithium through Fluorine.
1989Sal0 M.G.Saint-Laurent, R.Anne, D.Bazin, D.Guillemaud-Meelet al. - Z.Phys. A332, 457 (1989).
Total Cross Sections of Reactions Induced by Neutron-Rgift Nuclei.
19910r01 N.A.Orr, W.Mittig, L.K.Fifield, M.Lewitowicz et al. - Phyd.ett. 258B, 29 (1991).
New Mass Measurements of Neutron-Rich Nuclei Near29.
1991Re02 P.L.Reeder, R.A.Warner, W.K.Hensley, D.J.Vieira, J.Mutéos - Phys.Rev. C44, 1435 (1991).
Half-Lives and Delayed Neutron Emission Probabilities efuon-RichLi-Al Nuclides.
1991ReZZ W.Reviol, . Ahmad, |.G.Bearden, Ph.Benet et al. - Bull.®iys.Soc. 36, No.4, 1387, M10 5 (1991).
High Spiny-Spectroscopy of the Nuclet&Tl.
1992Lal13 M.Lassaut, R.J.Lombard - Z.Phys. A341, 125 (1992).
Influence of the Separation Energy on the Radius of Neutron Ruclei.
1993Po011 N.A.F.M.Poppelier, A.A.Wolters, P.W.M.Glaudemans - ZyBhA346, 11 (1993).
Properties of Exotic Light Nuclei.
1994RaZW  G.Raimann - Priv.Comm. (1994); see alk@950z02
1995Ba28 D.Bazin, B.A.Brown, J.Brown, M.Fauerbach et al. - Phys.Reft. 74, 3569 (1995).
One-Neutron Halo ot°C.
1995Gu07 R.K.Gupta, S.Kumar, W.Scheid - J.Phys.(London) G21, LZRE).
Neutron-Halo Structure of Light Nuclei at the Neutron Drimé.
19950202 A.Ozawa, G.Raimann, R.N.Boyd, F.R.Chloupek et al. - Nugld? A592, 244 (1995).
Study of thgs-Delayed Neutron Emission &9C.
1995ReZZ P.L.Reeder, Y.Kim, W.K.Hensley, H.S.Miley et al. - Prot¢dm.Conf on Exotic Nuclei and Atomic Masses, Arles,
France, June 19-23, 1995, p.587 (1995).
Beta Decay Half-Lives and Delayed Particle Emission fronFTReasurements.
1996Ma25 F.M.Marques, E.Liegard, N.A.Orr, J.C.Angelique et al. y®hett. 381B, 407 (1996).
Neutrons from the Breakup &fC.
1996Re19 Z.Ren, Z.Y.Zhu, Y.H.Cai, G.Xu - Nucl.Phys. A605, 75 (1996).
Relativistic Mean-Field Study of Exotic Carbon Nuclei.
1996Sh13 R.Sherr - Phys.Rev. C54, 1177 (1996).
Simple Model of Neutron ‘ Halo Nuclei ‘.
1996Su24 Y.Sugahara, K.Sumiyoshi, H.Toki, A.Ozawa, |.Tanihata ed?Theor.Phys.(Kyoto) 96, 1165 (1996).
Study of Light Nuclei in the Relativistic Mean Field Theongddhe Non-Relativistic Skyrme-Hartree-Fock Theory.
1997Ba54 X.Bai, J.Hu - Phys.Rev. C56, 1410 (1997).
Microscopic Study of the Ground State Properties of LightIisiu
1997Ho04 H.Horiuchi, Y.Kanada-Enyo - Nucl.Phys. A616, 394c (1997).
Structure of Light Exotic Nuclei Studied with AMD Model.
1997Ka25 Y.Kanada-Enyo, H.Horiuchi - Phys.Rev. C55, 2860 (1997).
Opposite Deformations between Protons and Neutrons iroRr&ich C Isotopes.
19970r03 N.A.Orr - Nucl.Phys. A616, 155c (1997).
Fragment Momentum Distributions and the Halo.
1998Ba28 D.Bazin, W.Benenson, B.A.Brown, J.Brown et al. - Phys.R&%7, 2156 (1998).
Probing the Halo Structure df,17,15C and“B.
1998Ba87 T.Baumann, M.J.G.Borge, H.Geissel, H.Lenske et al. - Rleys.439B, 256 (1998).
Longitudinal Momentum Distributions 8%:18C Fragments After One-Neutron Removal frohC.
1998Ri02 D.Ridikas, M.H.Smedberg, J.S.Vaagen, M.V.Zhukov - Nuty$ A628, 363 (1998).
Exploratory Coupled Channels Calculations for Loosely Bibarbon Isotopes.
1998Sh16 Y.-S.Shen, X.-F.Zhu, Z.-Z.Ren - Chin.Phys.Lett. 15, 4089Q).
Deformed-Skyrme-Hartree-Fock Calculation on C Isotope.

23


http://www.nndc.bnl.gov/nsr/nsrlink.jsp?1974Bo05,B
http://www.nndc.bnl.gov/nsr/nsrlink.jsp?1981St23,B
http://www.nndc.bnl.gov/nsr/nsrlink.jsp?1986Vi09,B
http://www.nndc.bnl.gov/nsr/nsrlink.jsp?1987Gi05,B
http://www.nndc.bnl.gov/nsr/nsrlink.jsp?1987Sa15,B
http://www.nndc.bnl.gov/nsr/nsrlink.jsp?1988Du09,B
http://www.nndc.bnl.gov/nsr/nsrlink.jsp?1988DuZT,B
http://www.nndc.bnl.gov/nsr/nsrlink.jsp?1988Wo09,B
http://www.nndc.bnl.gov/nsr/nsrlink.jsp?1989Sa10,B
http://www.nndc.bnl.gov/nsr/nsrlink.jsp?1991Or01,B
http://www.nndc.bnl.gov/nsr/nsrlink.jsp?1991Re02,B
http://www.nndc.bnl.gov/nsr/nsrlink.jsp?1991ReZZ,B
http://www.nndc.bnl.gov/nsr/nsrlink.jsp?1992La13,B
http://www.nndc.bnl.gov/nsr/nsrlink.jsp?1993Po11,B
http://www.nndc.bnl.gov/nsr/nsrlink.jsp?1994RaZW,B
http://www.nndc.bnl.gov/nsr/nsrlink.jsp?1995Oz02,B
http://www.nndc.bnl.gov/nsr/nsrlink.jsp?1995Ba28,B
http://www.nndc.bnl.gov/nsr/nsrlink.jsp?1995Gu07,B
http://www.nndc.bnl.gov/nsr/nsrlink.jsp?1995Oz02,B
http://www.nndc.bnl.gov/nsr/nsrlink.jsp?1995ReZZ,B
http://www.nndc.bnl.gov/nsr/nsrlink.jsp?1996Ma25,B
http://www.nndc.bnl.gov/nsr/nsrlink.jsp?1996Re19,B
http://www.nndc.bnl.gov/nsr/nsrlink.jsp?1996Sh13,B
http://www.nndc.bnl.gov/nsr/nsrlink.jsp?1996Su24,B
http://www.nndc.bnl.gov/nsr/nsrlink.jsp?1997Ba54,B
http://www.nndc.bnl.gov/nsr/nsrlink.jsp?1997Ho04,B
http://www.nndc.bnl.gov/nsr/nsrlink.jsp?1997Ka25,B
http://www.nndc.bnl.gov/nsr/nsrlink.jsp?1997Or03,B
http://www.nndc.bnl.gov/nsr/nsrlink.jsp?1998Ba28,B
http://www.nndc.bnl.gov/nsr/nsrlink.jsp?1998Ba87,B
http://www.nndc.bnl.gov/nsr/nsrlink.jsp?1998Ri02,B
http://www.nndc.bnl.gov/nsr/nsrlink.jsp?1998Sh16,B

TUNL Nuclear Data Evaluation

1998Y006

1999K026

1999La04

1999Na27

1999Re16

1999Sm01

2000Ba24

2000Be58

2000Co031

2000De35

2000Gu04

2000Ka36

20000z01

20000z03

2001Co06

2001Le21

2001Lo20

2001Ma08

2001Ma21

20010z03

2002Gu10

2002Ji08

2002Ka34

2002Ka73

2002Me12

2003Le34

2003Li24

2003Li31

2003Sa50

2003Su09

REFERENCES FOR A19(CONTINUED)

K.Yoneda, N.Aoi, H.lwasaki, H.Sakurai et al. - J.Phys.(don) G24, 1395 (1998).

Half-Life Measurements of the Neutron Drip Line Nuci#,22C and23N.

U.Koster, H.Faust, G.Fioni, T.Friedrichs et al. - Nucl.Bhp652, 371 (1999).

Ternary Fission Yields d*Pu(ny.f).

M.Lassaut, R.J.Lombard - Eur.Phys.J. A 4, 111 (1999).

Bounds to the Size of Halo Nuclei.

T.Nakamura, N.Fukuda, T.Kobayashi, N.Aoi et al. - Phys.Rett. 83, 1112 (1999).

Coulomb Dissociation of°C and Its Halo Structure.

A.T.Reed, O.Tarasov, R.D.Page, D.Guillemaud-Muellerl.et Rhys.Rev. C60, 024311 (1999).
Radioactivity of Neutron-Rich Oxygen, Fluorine, and Nesotdpes.

M.H.Smedberg, M.V.Zhukov - Phys.Rev. C59, 2048 (1999).

Effects of a Low-Lying Resonance¥C on thel®C Momentum Distribution After Fragmentation.
P.Banerjee, R.Shyam - Phys.Rev. C61, 047301 (2000).

Structure oftC from Coulomb Dissociation Studies.

K.Bennaceur, J.Dobaczewski, M.Ploszajczak - Phys.L&6B4 154 (2000).

Pairing Anti-Halo Efect.

D.Cortina-Gil, F.Attallah, T.Aumann, L.Axelsson et al. €@ Phys.Hung.N.S. 12, 275 (2000).
One-Nucleon Removal Reactions at the FRS.

P.Descouvemont - Nucl.Phys. A675, 559 (2000).

Microscopic Cluster Study df:171€ Isotopes.

R.K.Gupta, M.Balasubramaniam, R.K.Puri, W.Scheid - JsRhyndon) G26, L23 (2000).

The Halo Structure of Neutron-Drip Line Nuclei: (Neutromyster-core model.

R.Kanungo, l.Tanihata, Y.Ogawa, H.Toki, A.Ozawa - Nucy®hA677, 171 (2000).

Halo Structure int°C: a Glauber model analysis.

A.Ozawa, O.Bochkarev, L.Chulkov, D.Cortina et al. - NubyB. A673, 411 (2000).
Production Cross-Sections of Light Neutron-Rich NuclenffAr Fragmentation at About 1 Géwicleon.
A.Ozawa - Acta Phys.Hung.N.S. 12, 95 (2000).

Nuclear Radii and Halo.

D.Cortina-Gil, T.Baumann, H.Geissel, H.Lenske et al. -.Ehys.J. A 10, 49 (2001).
One-Nucleon Removal Cross-Sections'fotC and®19B.

H.Lenske, F.Hofmann, C.M.Keil - Prog.Part.Nucl.Phys. #87 (2001).

Probing Isospin Dynamics in Halo Nuclei.

R.J.Lombard - Yad.Fiz. 64, No 7, 1315 (2001); Phys.Atomicku64, 1240 (2001).

Remarks on Halo Nuclei.

V.Maddalena, T.Aumann, D.Bazin, B.A.Brown et al. - Phys.Re63, 024613 (2001).
Single-Neutron Knockout Reactions: Application to thecspscopy of617.1,

V.Maddalena, T.Aumann, D.Bazin, B.A.Brown et al. - NuclyhA682, 332c¢ (2001).
One-Nucleon Knockout Reactions: The test d&&and the single-particle structure 8§71,
A.Ozawa, O.Bochkarev, L.Chulkov, D.Cortina et al. - NublyB. A691, 599 (2001).
Measurements of Interaction Cross Sections for Light MesRich Nuclei at Relativistic Energies and Determinatidn

Effective Matter Radii.
R.K.Gupta, S.Kumar, M.Balasubramaniam, G.Munzenber@ctéid - J.Phys.(London) G28, 699 (2002).

The Cluster-Core Model for the Halo Structure of Light Nuelethe Drip Lines.

C.L.Jiang, B.B.Back, I.Gomes, A.M.Heinz et al. - Nucl.lsh.Methods Phys.Res. A492, 57 (2002).

Yield calculations for a facility for short-lived nucleaebms.

R.Kanungo, l.Tanihata, Y.Ogawa, H.Toki, A.Ozawa - Nucy®hA701, 378c (2002).

Halo Structure in'°C.

R.Kalpakchieva, Yu.E.Penionzhkevich - Fiz.Elem.Chaghit Yadra 33, 1247 (2002); Physics of Part.and Nuclei 33, 62
2002).

Ve(ry Ne)utron-Rich Isotopes of Elements witk B < 10.

J.Meng, S.-G.Zhou, |.Tanihata - Phys.Lett. 532B, 209 (2002

The Relativistic Continuum Hartree-Bogoliubov Descoptof Charge-Changing Cross Section for C,N,O and F Isotopes

H.Lenske - Acta Phys.Hung.N.S. 18, 223 (2003).

Dissolution of Shell Structures in Exotic Nuclei.

Z.-H.Liu, X.-Z.Zhang, H.-Q.Zhang - Chin.Phys.Lett. 20,170(2003).

Scaling Laws and Occurrence Conditions of Nuclear Halo.

Z.H.Liu, X.Z.Zhang, H.Q.Zhang - Phys.Rev. C 68, 024305 @00

Nuclear halo and its scaling laws.

H.Sagawa, T.Suzuki, K.Hagino - Nucl.Phys. A722, 183c (2003

New structure problems in drip line nuclei.

T.Suzuki, H.Sagawa, K.Hagino - Phys.Rev. C 68, 014317 (R003

Electromagnetic moments and electric dipole transitionsarbon isotopes.

24


http://www.nndc.bnl.gov/nsr/nsrlink.jsp?1998Yo06,B
http://www.nndc.bnl.gov/nsr/nsrlink.jsp?1999Ko26,B
http://www.nndc.bnl.gov/nsr/nsrlink.jsp?1999La04,B
http://www.nndc.bnl.gov/nsr/nsrlink.jsp?1999Na27,B
http://www.nndc.bnl.gov/nsr/nsrlink.jsp?1999Re16,B
http://www.nndc.bnl.gov/nsr/nsrlink.jsp?1999Sm01,B
http://www.nndc.bnl.gov/nsr/nsrlink.jsp?2000Ba24,B
http://www.nndc.bnl.gov/nsr/nsrlink.jsp?2000Be58,B
http://www.nndc.bnl.gov/nsr/nsrlink.jsp?2000Co31,B
http://www.nndc.bnl.gov/nsr/nsrlink.jsp?2000De35,B
http://www.nndc.bnl.gov/nsr/nsrlink.jsp?2000Gu04,B
http://www.nndc.bnl.gov/nsr/nsrlink.jsp?2000Ka36,B
http://www.nndc.bnl.gov/nsr/nsrlink.jsp?2000Oz01,B
http://www.nndc.bnl.gov/nsr/nsrlink.jsp?2000Oz03,B
http://www.nndc.bnl.gov/nsr/nsrlink.jsp?2001Co06,B
http://www.nndc.bnl.gov/nsr/nsrlink.jsp?2001Le21,B
http://www.nndc.bnl.gov/nsr/nsrlink.jsp?2001Lo20,B
http://www.nndc.bnl.gov/nsr/nsrlink.jsp?2001Ma08,B
http://www.nndc.bnl.gov/nsr/nsrlink.jsp?2001Ma21,B
http://www.nndc.bnl.gov/nsr/nsrlink.jsp?2001Oz03,B
http://www.nndc.bnl.gov/nsr/nsrlink.jsp?2002Gu10,B
http://www.nndc.bnl.gov/nsr/nsrlink.jsp?2002Ji08,B
http://www.nndc.bnl.gov/nsr/nsrlink.jsp?2002Ka34,B
http://www.nndc.bnl.gov/nsr/nsrlink.jsp?2002Ka73,B
http://www.nndc.bnl.gov/nsr/nsrlink.jsp?2002Me12,B
http://www.nndc.bnl.gov/nsr/nsrlink.jsp?2003Le34,B
http://www.nndc.bnl.gov/nsr/nsrlink.jsp?2003Li24,B
http://www.nndc.bnl.gov/nsr/nsrlink.jsp?2003Li31,B
http://www.nndc.bnl.gov/nsr/nsrlink.jsp?2003Sa50,B
http://www.nndc.bnl.gov/nsr/nsrlink.jsp?2003Su09,B

TUNL Nuclear Data Evaluation

2003Th06

2003Y002

2004La24

2004Nel6

2004Sa58
2004st10
2004St29
2004Su23
2004Ta31

2004Th11

2005EI07

2005Ka26
2005Na09
2005Sa63
2006K002
2006Le33

2006Ta28

2007Do20
2007Ma53
2007Sa50
2008Ka39

2008RezZ
2008Sa03

2008st18

2009Ch45

2009Na39

2009UmO05

2010Co05

2010Gu15

2010Ta04

2011Al11

REFERENCES FOR A19(CONTINUED)

G.Thiamova, N.ltagaki, T.Otsuka, K.lkeda - Nucl.Phys. 87312c (2003).

Systematic analysis of neutron-rich carbon isotopes.

K.Yoneda, N.Aoi, H.lwasaki, H.Sakurai et al. - Phys.Rev. TG 614316 (2003).

B-decay half-lives ang-delayed neutron multiplicities of the neutron drip-lineatei 1°B, 22C, and23N.

G.A.Lalazissis, D.Vretenar, P.Ring - Eur.Phys.J. A 22, 2004).

Relativistic Hartree-Bogoliubov description of deformiight nuclei.

V.O.Nesterov - Ukr.J.Phys. 49, 225 (2004).

Application of the quasiclassical approximation for theabysis of properties of light atomic nuclei with high exce$s

neutrons. )
H.Sagawa, X.R.Zhou, X.Z.Zhang, T.Suzuki - Phys.Rev. C B3306 (2004).

Deformations and electromagnetic moments in carbon and retopes.

M.Stanoiu, F.Azaiez, F.Becker, M.Belleguic et al. - Eug®h. A 20, 95 (2004).

Study of drip line nuclei through two-step fragmentation.

M.Stanoiu, F.Azaiez, Zs.Dombradi, O.Sorlin et al. - NubyB. A746, 135c (2004).

Study of neutron rich Carbon and Oxygen nuclei up to drip.line

T.Suzuki, H.Sagawa, K.Hagino - Yad.Fiz. 67, 1702 (2004 )y<$Atomic Nuclei 67, 1674 (2004).
Electric Dipole Transitions in Neutron-Rich Nuclei.

T.Tarutina, M.S.Hussein - Phys.Rev. C 70, 034603 (2004).

Interference gects in the Coulomb dissociation ¥f17:1C.

G.Thiamova, N.ltagaki, T.Otsuka, K.lkeda - Eur.Phys.J.2A 261 (2004).

Systematic study of structure of carbon isotopes with thisyanmetrized molecular dynamics plus generator cooteina

Z.rITE]FetI?eosd,'Zs.Dombradi, R.Kanungo, H.Baba et al. - Phyt.[B2614, 174 (2005).
Low-lying excited states i 1%C.

R.Kanungo, Z.Elekes, H.Baba, Zs.Dombradi et al. - NuclsPi#yr57, 315 (2005).

Search for an isomeric state #iC.

M.A.Nagarajan, S.M.Lenzi, A.Vitturi - Eur.Phys.J. A 24, G3005).

Low-lying dipole strength for weakly bound systems: A stnaplalyticestimate.

H.Sagawa, X.R.Zhou, X.Z.Zhang, T.Suzuki - Eur.Phys.J. AQ5pplement 1, 535 (2005).
Deformations and electromagnetic moments of light exataei.

V.B.Kopeliovich, A.M.Shunderuk, G.K.Matushko - Phys.Ai@ Nuclei 69, 120 (2006).
Mass Splittings of Nuclear Isotopes in Chiral Soliton A@mlo.

G.Levai, P.O.Hess - Eur.Phys.J. A 27, Supplement 1, 2776(200

A simple interpretation of global trends in the lowest Ievef p- and sd-shell nuclei.
T.Tarutina, A.R.Samana, F.Krmpotic, M.S.Hussein - Br&hys. 36, 1349 (2006).
Quasiparticle-Rotor Model Description of Carbon Isotopes

T.Dong, Z.Ren, Y.Guo - Phys.Rev. C 76, 054602 (2007).

Elastic magnetic form factors of exotic nuclei.

Y.G.Ma, X.Z.Cai, J.G.Chen, D.Q.Fang et al. - Nucl.Phys. @7299c (2007).
Nucleon-nucleon momentum correlation function for lightlhei.

A.R.Samana, T.Tarutina, F.Krmpotic, M.S.Hussein, TAU®. - Nucl.Phys. A791, 36 (2007).
Pairing correlations in odd-mass carbon isotopes afféa of Pauli principle in particle-core coupling iFC and!!Be.
S.Karataglidis, K.Amos, P.Fraser, L.Canton, J.P.Sverdacl.Phys. A813, 235 (2008).
Constraints on the spectra &f-1%C.

P.L.Reeder - Priv.Com. (2008).

Y.Satou, T.Nakamura, N.Fukuda, T.Sugimoto et al. - Phy.1B2660, 320 (2008).
Unbound excited states #9:17C.

M.Stanoiu, D.Sohler, O.Sorlin, F.Azaiez et al. - Phys.Rew8, 034315 (2008).
Disappearance of the N 14 shell gap in the carbon isotopic chain.

Y.Chen, F.-S.Zhang, J.Su - Chin.Phys.Lett. 26, 1125029200

A Discussion on Whethé?P~29C Are All Skin Nuclei via Isospin-dependent Boltzmann-keairgEquation.
T.Nakamura, N.Kobayashi, Y.Kondo, Y.Satou et al. - Phyg.Rst. 103, 262501 (2009).
Halo Structure of the Island of Inversion Nucleti#le.

A.Umeya, G.Kaneko, K.Muto - Nucl.Phys. A829, 13 (2009).

Shell-model calculation of E2fective charges: Application to carbon isotopes.
L.Coraggio, A.Covello, A.Gargano, N.Itaco - Phys.Rev. C 884303 (2010).

Shell-model calculations for neutron-rich carbon isotspéth a chiral nucleon-nucleon potential.
Y.-Q.Guo, Z.-Z.Ren - Chin.Phys.Lett. 27, 102102 (2010).

Exploring Scaling Laws of Valence Neutron DistributionsNtedium Nuclei.

K.Tanaka, T.Yamaguchi, T.Suzuki, T.Ohtsubo et al. - Phgg.[Rett. 104, 062701 (2010).
Observation of a Large Reaction Cross Section in the Dripellilucleu£2C.

G.D.Alkhazov, I.S.Novikov, Yu.M.Shabelski - Int.J.Modhys. E20, 583 (2011).

Nuclear radii of unstable nuclei.

25


http://www.nndc.bnl.gov/nsr/nsrlink.jsp?2003Th06,B
http://www.nndc.bnl.gov/nsr/nsrlink.jsp?2003Yo02,B
http://www.nndc.bnl.gov/nsr/nsrlink.jsp?2004La24,B
http://www.nndc.bnl.gov/nsr/nsrlink.jsp?2004Ne16,B
http://www.nndc.bnl.gov/nsr/nsrlink.jsp?2004Sa58,B
http://www.nndc.bnl.gov/nsr/nsrlink.jsp?2004St10,B
http://www.nndc.bnl.gov/nsr/nsrlink.jsp?2004St29,B
http://www.nndc.bnl.gov/nsr/nsrlink.jsp?2004Su23,B
http://www.nndc.bnl.gov/nsr/nsrlink.jsp?2004Ta31,B
http://www.nndc.bnl.gov/nsr/nsrlink.jsp?2004Th11,B
http://www.nndc.bnl.gov/nsr/nsrlink.jsp?2005El07,B
http://www.nndc.bnl.gov/nsr/nsrlink.jsp?2005Ka26,B
http://www.nndc.bnl.gov/nsr/nsrlink.jsp?2005Na09,B
http://www.nndc.bnl.gov/nsr/nsrlink.jsp?2005Sa63,B
http://www.nndc.bnl.gov/nsr/nsrlink.jsp?2006Ko02,B
http://www.nndc.bnl.gov/nsr/nsrlink.jsp?2006Le33,B
http://www.nndc.bnl.gov/nsr/nsrlink.jsp?2006Ta28,B
http://www.nndc.bnl.gov/nsr/nsrlink.jsp?2007Do20,B
http://www.nndc.bnl.gov/nsr/nsrlink.jsp?2007Ma53,B
http://www.nndc.bnl.gov/nsr/nsrlink.jsp?2007Sa50,B
http://www.nndc.bnl.gov/nsr/nsrlink.jsp?2008Ka39,B
http://www.nndc.bnl.gov/nsr/nsrlink.jsp?2008ReZZ,B
http://www.nndc.bnl.gov/nsr/nsrlink.jsp?2008Sa03,B
http://www.nndc.bnl.gov/nsr/nsrlink.jsp?2008St18,B
http://www.nndc.bnl.gov/nsr/nsrlink.jsp?2009Ch45,B
http://www.nndc.bnl.gov/nsr/nsrlink.jsp?2009Na39,B
http://www.nndc.bnl.gov/nsr/nsrlink.jsp?2009Um05,B
http://www.nndc.bnl.gov/nsr/nsrlink.jsp?2010Co05,B
http://www.nndc.bnl.gov/nsr/nsrlink.jsp?2010Gu15,B
http://www.nndc.bnl.gov/nsr/nsrlink.jsp?2010Ta04,B
http://www.nndc.bnl.gov/nsr/nsrlink.jsp?2011Al11,B

TUNL Nuclear Data Evaluation

2011Cr02

2011Fo18

20110z01

2011Yal3

2012Ko38

2012Kw02

2012Wa38

2012Yu07

2013Lu02

2013Sh05

2013sh17
2013ThO6

2014Ja14

2014La02

2015Bi05

2015Ha20

2015Sh21

2015Va09

2015Wh02

2016La20

2016To10

2016Ya05

2017Wal0

REFERENCES FOR A19(CONTINUED)

R.Crespo, M.Rodriguez-Gallardo, A.M.Moro, A.Deltuva ét-aPhys.Rev. C 83, 054613 (2011).

Resonant breakup ¢fC on a proton target.

H.T.Fortune, R.Sherr - Eur.Phys.J. A 47, 154 (2011).

New calculations of matter radii for neutron-rich C nuclei.

A.Ozawa, Y.Hashizume, Y.Aoki, K.Tanaka et al. - Phys.Re\84C 064315 (2011).

One- and two-neutron removal reactions fréf?%C with a proton target.

T.Yamaguchi, K.Tanaka, T.Suzuki, A.Ozawa et al. - Nucl$2h864, 1 (2011).

Nuclear reactions ot?2%C on a liquid hydrogen target measured with the supercoridgcfOF spectrometer.
N.Kobayashi, T.Nakamura, J.A.Tostevin, Y.Kondo et al. y®Rev. C 86, 054604 (2012).

One- and two-neutron removal reactions from the most neetich carbon isotopes.

E.Kwan, D.J.Morrissey, D.A.Davies, M.Steiner et al. - PRey. C 86, 014612 (2012).

Systematic studies of light neutron-rich nuclei produciective fragmentation of%Ar.

M.Wang, G.Audi, A.H.Wapstra, F.G.Kondev et al. - Chin.Pigy/86, 1603 (2012).

The AME2012 atomic mass evaluation (Il). Tables, graphsraefetences.

C.Yuan, T.Suzuki, T.Otsuka, F.Xu, N.Tsunoda - Phys.Rev5C084324 (2012).

Shell-model study of boron, carbon, nitrogen, and oxygetofges with a monopole-based universal interaction.
X.L.Lu, B.Yu.Sun, W.H.Long - Phys.Rev. C 87, 034311 (2013).

Description of carbon isotopes within relativistic Hareré-ock-Bogoliubov theory.

M.K.Sharma, M.S.Mehta, S.K.Patra - Int.J.Mod.Phys. EZ50D05 (2013).

Nuclear reaction cross-section for drip-line nuclei in tiemework of Glauber model using relativistic and nonrifistic

densities.
M.K.Sharma, S.K.Patra - Phys.Rev. C 87, 044606 (2013).

Nuclear reaction cross sections from a simpfeetive density usinga Glauber model.

M.Thoennessen, S.Mosby, N.S.Badger, T.Baumann et al. kRus. A912, 1 (2013).

Observation of a low-lying neutron-unbound statédg.

G.R.Jansen, J.Engel, G.Hagen, P.Navratil, A.SignorabBtiys.Rev.Lett. 113, 142502 (2014).

Ab Initio Coupled-Cluster Fective Interactions for the Shell Model:Application to ten-Rich Oxygen and Carbon
Isotopes.

J.A.La)?, A.M.Moro, J.M.Arias, Y.Kanada-En'yo - Phys.Re&v.89, 014333 (2014).

Semi-microscopic folding model for the description of tvealy halo nuclei.

M.Birch, B.Singh, I.Dillmann, D.Abriola et al. - Nucl.Datdheets 128, 131 (2015).

Evaluation of Beta-Delayed Neutron Emission Probab#ited Half-Lives for Z 2-28.

M.A.M.Hassan, M.S.M.Nour EI-Din, A.Ellithi, E.Ismail, Hlosny - Int.J.Mod.Phys. E24, 1550062 (2015).

The gfect of halo nuclear density on reaction cross-section fghtiion collision.

M.K.Sharma, R.N.Panda, M.K.Sharma, S.K.Patra - Chin.Rh$8, 064102 (2015).

Nuclear structure study of some bubble nuclei in the lightsmagion using mean field formalism.

Zs.Vajta, Zs.Dombradi, Z.Elekes, T.Aiba et al. - Phys.Re®01, 064315 (2015).

y-ray spectroscopy 0f°C via the single-neutron knock-out reaction.

K.Whitmore, D.Smalley, H.lwasaki, T.Suzuki et al. - PhysvRC 91, 041303 (2015).

Magnetic response of the halo nucléd€ studied via lifetime measurement.

J.A.Lay, R.de Diego, R.Crespo, A.M.Moro et al. - Phys.Re04Z 021602 (2016).

Evidence of strong dynamic core excitationtiC resonant break-up.

Y.Togano, T.Nakamura, Y.Kondo, J.A.Tostevin et al. - Phgt. B 761, 412 (2016).

Interaction cross section study of the two-neutron haldews?2C.

M.Yahiro, S.Watanabe, M.Toyokawa, T.Matsumoto - Phys.R2@3, 064609 (2016).

Proposal of a directly measurable parameter quantifying tlalo nature of one-neutron nuclei.

M.Wang, G.Audi, F.G.Kondev, W.J.Huang et al. - Chin.Phy41C 030003 (2017).

The AME2016 atomic mass evaluation (II). Tables, graphsraefetences.

26


http://www.nndc.bnl.gov/nsr/nsrlink.jsp?2011Cr02,B
http://www.nndc.bnl.gov/nsr/nsrlink.jsp?2011Fo18,B
http://www.nndc.bnl.gov/nsr/nsrlink.jsp?2011Oz01,B
http://www.nndc.bnl.gov/nsr/nsrlink.jsp?2011Ya13,B
http://www.nndc.bnl.gov/nsr/nsrlink.jsp?2012Ko38,B
http://www.nndc.bnl.gov/nsr/nsrlink.jsp?2012Kw02,B
http://www.nndc.bnl.gov/nsr/nsrlink.jsp?2012Wa38,B
http://www.nndc.bnl.gov/nsr/nsrlink.jsp?2012Yu07,B
http://www.nndc.bnl.gov/nsr/nsrlink.jsp?2013Lu02,B
http://www.nndc.bnl.gov/nsr/nsrlink.jsp?2013Sh05,B
http://www.nndc.bnl.gov/nsr/nsrlink.jsp?2013Sh17,B
http://www.nndc.bnl.gov/nsr/nsrlink.jsp?2013Th06,B
http://www.nndc.bnl.gov/nsr/nsrlink.jsp?2014Ja14,B
http://www.nndc.bnl.gov/nsr/nsrlink.jsp?2014La02,B
http://www.nndc.bnl.gov/nsr/nsrlink.jsp?2015Bi05,B
http://www.nndc.bnl.gov/nsr/nsrlink.jsp?2015Ha20,B
http://www.nndc.bnl.gov/nsr/nsrlink.jsp?2015Sh21,B
http://www.nndc.bnl.gov/nsr/nsrlink.jsp?2015Va09,B
http://www.nndc.bnl.gov/nsr/nsrlink.jsp?2015Wh02,B
http://www.nndc.bnl.gov/nsr/nsrlink.jsp?2016La20,B
http://www.nndc.bnl.gov/nsr/nsrlink.jsp?2016To10,B
http://www.nndc.bnl.gov/nsr/nsrlink.jsp?2016Ya05,B
http://www.nndc.bnl.gov/nsr/nsrlink.jsp?2017Wa10,B

	19 6C13 
	 Adopted Levels, Gammas
	 1H(19C,p')
	 1H(19C,18Cn)
	 1H(19C,X)
	 1H(20C,19C)
	 9Be(20N,19C)
	 9Be(22N,19C)
	 9Be(40Ar,19C)
	 9Be(48Ca,19C)
	 12C(19C,X)
	 12C(22Ne,19C)
	 12C(25Ne,19C)
	 19B - decay
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	 Th(p,19C)
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