167011-1 TUNL Nuclear Data Evaluation 167011'1

Adopted Levels Gammas

Q(87)=1316223; S(n)=734 18, S(p)=2.33%10* 3; Q(a)=—1505220  2017Wal0

Previous Level Evaluations: 1971Aj02 1977Aj04 1982Aj01, 1986Aj04 1993Ti07

Enhancement of neutron density profile:

Analyses of the’C density profile have been carried out based on measuremfevésious reaction cross sections and momentum
distributions of breakup products. The excess of neutrot$@ do not appear to form a halo. See discussions in refereisted |
below.

2004Sa14 E(*'C)=49 MeV/nucleon, carbon target;1,=84 mb9, FWHM of S =111 MeV/c 3 and of F™=140

parallel™
MeV/c 3. Also measured FWHM of e 121 MeVie 7 on a Ta target. Deducé&d3/2t.

2001Ma082001Ma21 E(X’C)~62 MeV/nucleon,®Be target surrounded by 11 Nal detectars;=115 mb14.

2004Wu03 E(X’C)~79 MeV/nucleon, carbon targetreaciior=1350 mb. See also comments on deformation2®léFa0}

2005Wu01 E(’C)~79 MeV/nucleon, carbon targei;1n=116 mb18, 0-5y=70 mb+33-18, o-3,=40 mb+30-13.

1998Ba28 E(1'C)~84 MeV/nucleon, Be targetr(Be)i,=26 mb and FWHMC Pyaraie)=145 MeVc 5.

1995Ba28 E(1'C)~96.8 MeV/nucleon, Be targetr(Be)1n=40.9 mb43 andT(**C Pyarale)=94 MeV/c 19.

1998Ba872001C006 E(1’C)~910 MeV/nucleon, carbon target, FWHWAC Pparale)=141 MeVc 6 ando1,=129 mb22.

20010203 E(1’C)=965 MeV/nucleon, carbon targetrineractio=1056 mb10, analyzed relation of-; to effective matter radius:
Rims~2.72 fm 3. See also20040z02.

2000Sa47 E(1'C)=49 MeV/nucleon, carbon target, FWHIAC Pparalie)iab=111 MeVic 3, 01,=84 mb9. The authors suggest
F'=3/2* from a 1d, neutron coupled to thé&bc J'=2] state.

For experimental reviews mainly on the nuclear radius sE2970r03 2000C031 20000203 2001L02Q 2009Ch452011AI11

For theoretical reviews mainly on the nuclear radius s&892Lal13 1996Sh131997Ki22 1999La04 1998Ri02 1999Kn04

2000Be58 2000Gu04 2001Le21 2002Gul0 2011F018 2013Lu02 2015Ha20 2016F024 2016Ya05
Theoretical reviews mainly of17C: 1989Wa06 1996Re192008Ka39 20085a392008Su222009Su172010Ti02 2012Am07,

2013Am01 2014Fo002
General theoretical reviews of carbon isotopes1996Re191996Kal4 1998Sh162000De35 2003Sa502003Su092003Th06

2004Th11 2004Sa582005Sa632006Le33 2006Ta28 2007Sa502009Um05 2010C005 2014Jal4

General theoretical reviews including many nuclides:1987Sa151993P0111996Su241997Ho004 1997Ba54 2001Ka66 2002Ka73
2002Me12 2003Le34 2004La24 2004Nel16 2004Su232006Ko02 2007Ha53 2007D020Q 2010Ha07 2012Am06 2012Yu07
2015Sh21

17C Levels

Cross Reference (XREF) Flags

A HECpy) H °Be(®’Ar’C) 0 2%%ppl8clic)
B 1H(17C,16Cn),1H(19C,16Cn) I C(sGS,Xy) P 208Pb(180,17C),207Pb(180,17C)
C  H(CHCy) 1 Me(*clo Q  Uplo
D IH(°C,2nt’Cy) K YBp decay:5.08 ms R 232Th(18017C)
E  °Be’CX) L “*8cal®0’C) S 22Th(*2Nel’C)
F  9Be(8C17Cy):RIKEN M BNb#Nel’C)
¢ %Be(®cl’Cy):NSCL N 208ppliclic)
E(level) J TyporT XREF Comments
0 32t 193 ms6 ABCDEFGHI KLMNOPQRS %3 =100; %8 n=26.018

Ty orIT': 193 ms6 is accepted. This is the weighted average of the values
193 ms6 (1995Sc03 191 ms12 (P.L. Reeder et al., Int. Conf. on Nucl.
Data for Science and Technology, May 9-13, 1994, Gatlinburg
Tennessee ), 180 n&l (1988Sa0) 202 ms17 (1986Cu0}, 220 ms80
(1986Du07. See other reported values 174 815(1991Re02 and 188
ms 10 (1995ReZZ2008ReZ3. Also see 191 m$ from analysis given
in 2015Bi05

%B~n: The experimental works 0fl@88Mu08 and (995Sc03 found
%8B Nn<11% and (10.82)%, respectively, but in those cases the
detectors had rather high energy thresholds. In the worlReefder et

Continued on next page (footnotes at end of table)
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https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2017Wa10,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1971Aj02,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1977Aj04,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1982Aj01,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1986Aj04,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1993Ti07,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2004Sa14,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2001Ma08,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2001Ma21,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2004Wu03,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2014Fa02,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2005Wu01,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1998Ba28,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1995Ba28,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1998Ba87,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2001Co06,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2001Oz03,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2004Oz02,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2000Sa47,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1997Or03,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2000Co31,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2000Oz03,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2001Lo20,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2009Ch45,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2011Al11,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1992La13,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1996Sh13,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1997Ki22,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1999La04,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1998Ri02,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1999Kn04,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2000Be58,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2000Gu04,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2001Le21,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2002Gu10,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2011Fo18,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2013Lu02,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2015Ha20,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2016Fo24,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2016Ya05,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1989Wa06,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1996Re19,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2008Ka39,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2008Sa39,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2008Su22,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2009Su17,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2010Ti02,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2012Am01,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2013Am01,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2014Fo02,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1996Re19,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1996Ka14,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1998Sh16,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2000De35,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2003Sa50,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2003Su09,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2003Th06,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2004Th11,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2004Sa58,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2005Sa63,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2006Le33,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2006Ta28,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2007Sa50,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2009Um05,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2010Co05,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2014Ja14,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1987Sa15,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1993Po11,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1996Su24,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1997Ho04,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1997Ba54,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2001Ka66,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2002Ka73,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2002Me12,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2003Le34,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2004La24,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2004Ne16,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2004Su23,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2006Ko02,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2007Ha53,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2007Do20,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2010Ha07,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2012Am06,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2012Yu07,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2015Sh21,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1995Sc03,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1988Sa04,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1986Cu01,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1986Du07,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1991Re02,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1995ReZZ,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2008ReZZ,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2015Bi05,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1988Mu08,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1995Sc03,B

167 Cll'2

TUNL Nuclear Data Evaluation 167011_2

Adopted Levels Gammas(continued)

17C Levels (continued)

E(level) J TyporT XREF Comments

al., a zero-thresholdHe counter was used.
The evaluator favors the latest published
value from 1994 Gatlinburg (26.08)%, but
see also associated values of (3270)%
(1991Re02 and (28.413)% from
unpublished comments
(1995ReZZ2008ReZ3.

%3~ n from 1994 Reeder.

2171 1/2* 366 ps+15-10 C(DFGIK O E(level): from weighted average of all reported
values: k= 210 keV4 (2005EI07, 212 keV
8 (2008Sul®, 218 keV1 (2015Sm03P, 201
keV 15 (2008St18, and 217 keV2
(2013Ue0).

Ty2 or I from (2015SmO03. See also 7,,=404
ps 15 (25 pssys) (2008Sul2.

3322 g2t 15.1 ps+24-23 A CD FG IJKL O E(level): from weighted average of reported
values at: = 331 keV6 (2005EI07, 333
keV 10 (2008Sul®, 332 keV1 (2015SmO03,
329 keV5 (2008St13, 331 keV2
(2013Ue0). See also = 310 keV40
(2007B010, 292 keV20 (1977No08§, 295
keV 10 (1982Fi10,

Ty or I': from (2015SmO03. See also
T12=13.1 ps4 (3.3 pssys) (2008Sul
215070 7/2* 0.53 MeV 4 B ] E(level): from Method of Best Representation
averaging technique2014Bil4. Ex=2060
keV 50 2007B0o1(Q and 2200 keV30
(2008sa03
Ty or I': From 2008Sa0} see alsd'=250
keV 100 (2007B010.
J': from (2008Sa03 DWBA analysis ofa(6).
271020 1/2- 0.04 MeV1 K
308525 9/2F 0.10 MeV5 B ] E(level): from Weighted Average of&3050
keV 30 (2008Sa0Band 3100 keV20
(2007B010.
Ty2 or I': From 2007B010.
J: From (2008Sa0R DWBA analysis of
o (6).
393020 3/2° 0.16 MeV4 K
405020 (5/27) 0.06 MeV 6 K
425020 (5/2*,7/2%,9/2%) 0.14 MeV8 ]
478020 0.3 MeV 3 K
608030 2.5 MeV7 K
620030 (5/2%) 0.35 MeV 15 B ] E(level), Ty, or I,J: from (2007B01Q. See
also §=6130 keV90 andI'=0.26 MeV
+40-26 (2008Sa0R
747030 (11/2%) 0.58 MeV 10 ]
885050 (9/2%) 0.66 MeV 20 ]
1056030 (132*) 0.30 MeV 10 ]
1171050 0.30 MeV 15 ]
1261030 0.45 MeV 20 ]
1370050 0.6 MeV 2 ]
16.3x10°? 1 0.5 MeV 2 J



https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1991Re02,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1995ReZZ,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2008ReZZ,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2005El07,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2008Su12,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2015Sm03,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2008St18,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2013Ue01,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2015Sm03,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2008Su12,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2005El07,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2008Su12,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2015Sm03,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2008St18,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2013Ue01,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2007Bo10,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1977No08,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1982Fi10,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2015Sm03,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2008Su12,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2014Bi14,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2007Bo10,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2008Sa03,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2008Sa03,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2007Bo10,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2008Sa03,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2008Sa03,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2007Bo10,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2007Bo10,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2008Sa03,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2007Bo10,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2008Sa03,B

167C11-3 TUNL Nuclear Data Evaluation 167C11_3

Adopted Levels Gammas(continued)

y('0)
Ei(level) J E, ly Er X Comments
217 y2r 2172 100 0 32¢ B(M1)|=1.04<102 +3-12
332 §2* 3312 100 0 32 B(M1)|=7.1210"2 +127-96

Adopted Levels, Gammas

Legend

Level Scheme
= — Iy < 2%xIP

Intensities: Type not specified — 1y < 10%xIy™
1, > 10%x |73

(8}
N
o’
5/2+ i o 332 15.1 pst24-23
)
N
S
1/2+ v 217 366 ps+15-10
3/2¢ 0 193ms6




167 C4 TUNL Nuclear Data Evaluation 167 Cii4

IH(’C,p’y)  2005EI07

Beam=17C, targetliquid H,.

2005EI07

XUNDL set compiled by J. Roediger and B. Singh (McMastery R005.

A ~100% pure beam of 43.3 Mghucleon1’C, produced by fragmentation of 110 MgNicleonZ2Ne ions on &@Be target at the
RIKEN/RIPS facility, impinged on a liquid KHtarget. Incident particles were identified using standsiEd and time-of-flight (tof)
techniques.

The target was surrounded by the 158 Nal(Tl) scintillatorLDAarray. A 48<48 mnf AE-AE-E-Veto Si detector telescope was
placed 80 cm downstream of the target{.7°). Ey, ly, yy, and particley coin were measured.

2005Ka26 The authors searched for evidence of an isomeric stateByit300 keV and T,»,<500 ns, as predicted by shell model
calculations.

A cocktail beam, including®C and’C, was produced by fragmenting?@\e 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 repboitie(2005EI07. After the target, the beam was stopped
in a AE-AE-AE-E telescope that was surrounded by thin plastic scitai$a(for identification of3 decay events) and an array of
segmented HPGe clover detectors that were intended tovalasdelayed de-excitations from isomeric states populatéide
reaction. Several transitions relatedaalecay of daughters and granddaughters were identified.efipitilve evidence in support
of an isomeric state was found.

1C Levels
E(level) Ff Comments
0.0 32¢  Possible configuratieamixture of d 132 andvsy@[vdZ,]3pe.

3316 (5/2*) Possible configuratiesds»; ,=0.524, deduced from integrated experimental cross section feri¢el from
0°-1.7 and an assumed bf 5/2*.
Cross sections: 33 mbin (1°C,2nt’C) reaction, 13.8 mi5in (p,p).

 Tentative assignments to excited states based upon sy&temftransition strengths combined with consideratiohs.s.
configuration.

y(1'C)

E' 1, E(eve) J E X
3316 100 331 () 00 32

210 and 331ly-ray peaks observed prominently ri(1°C,17Cy)3H reaction, while only the 311 transition is strong in the
IHI7C7C’y) reaction spectrum. Quoted uncertainties stem from stztierror and Doppler correction.



https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2005El07,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2005El07,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2005Ka26,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2005El07,B
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TUNL Nuclear Data Evaluation
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IH(Cc,p'y)  2005EI07

Level Scheme
Intensities: Relative

(&)
S
N
(5/2) > 331
372+ 0.0
17
6 Cll




167011-6 TUNL Nuclear Data Evaluation 167011_6

IH(*"c,16Cn),tH(1°C,8Cn)  2008Sa03

Beam=17C and!°C, targetliquid H..

2008Sa03
XUNDL set compiled by S. Geraedts and B. Singh (McMaster) £e®8.

Beams of E70 MeV/nucleonl’C and!®C were separately produced at the RIKRNS facility by fragmenting a 110
MeV/nucleonZ?Ne in a thick target. The beams impinged on a 3 cm diametergenjo hydrogen target with 120 rog? areal
density. They-rays from reactions in the target were detected using 48Macintillators while charged particles were detected
with a plastic counter hodoscope. Neutrons, frbi@ breakup, were detected using a neutron hodoscope cagsigtiwo walls of
plastic scintillator array.

The authors measured (charged fragments)(neutron) gdiicharged particles) coin, angular distributions of cleargarticles.

DWBA analysis. The inclusivé’C—16C+n and exclusive>18C+n+y[16C*(2+)=1.77 MeV] spectra were analyzed. A resonance at
E(rel)=1.47 MeV 2 was observed in the inclusive spectrum, but absent in thiagixe y-ray coincidence events; evidence the state
decays tolGCg,S, Other resonances atd&=0.55 and 3.63 MeV were observed in coincidence withlﬁ@*(?):l.?? MeV
de-excitationy ray.

The angular distributions of thexE2.2 and 3.1 MeV resonances were analyzed and compared witBADddIculations.

1999He33 A theoretical analysis of th&C+n astrophysical neutron capture reaction rate given.

See also discussions i2q08Ka392008Sa3}

17C Levels
E(level)f F I (MeV) o (mb)?2 Comments
0 32t
2200% 30 7/2+%  0.53 MeV4 3.82 Resonance energy (c.m47020 (g.s. in1C).
30502& 30 9/2Jri 0.404 Resonance energy (c.m55020 (177010, 2* excitation energy in
lGC).

61302%& 90 5/2* 0.26 MeV+40-26 0.81 J': from comparisons with structure calculations.
Resonance energ®63090 (177010, 2* excitation energy if®C).

 Excitation energyresonance energys(n}+excitation energy of the daughter nucléG€.
¥ From comparison ofr(#) distributions with DWBA calculations fot’C(p,p) reaction.
# Observed intH(*’C 16Cy sn) reactions.

@ Observed intH(*’C16C" (1.77 MeV)n) reactions.

& Observed intH(*°C,16C"(1.77 MeV)n) reactions.

a Experimental cross-sections.



https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2008Sa03,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2008Sa03,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1999He33,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2008Ka39,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2008Sa39,B

167C11-7 TUNL Nuclear Data Evaluation 167C11_7

IH(8cYCcy)  2009K002

The authors produced a ¥(C)=68 MeV/nucleon beam by fragmentifidNe ions at the RIKEKXRIPS facility. The beam impinged
on a 120 mgen? liquid hydrogen target in the CRYPTA (cryogenic protentarget system. The trajectory of the incident beam
on target was measured, and the outgoing particles were ntameanalyzed using a large acceptance magnetic speceothat
selected!’C particles following one-neutron removal. In additione #8 Nal crystal DALly-ray array surrounded the hydrogen
target and measuredrays in coincidence with th&’C fragments. Twoy-ray transitions were observed in coincidence whe
particles in the focal plane; the deduced level scheme isnstmbd based on the known first and second excited statagidgdo
17Cg.s.-

In the analysis, transverse momentum distribution&”6f reaction products were generated for coincidences with eathey-ray
transitions. The momentum distributions were then evalliatia CDCC analysis, to obtalnvalues of the removed neutrons.

Also deducedrin= 54 mb1l

1C Levels
E(level) F L o (mb) Comments
0 32+ <12 J: from shell model expectations.
210 ¥2t 0 112
330 §2+ 2 435
y(1'C)

E, Ei(level) J Ef X%

210 210 2t 0 32
330 330 Bt 0 32t

IH(8c,7Cy)  2009K002

Level Scheme

(8]
(3]
5/2+ i 330
QS
S
1/2+ v 210
3/2+ 0
17
5C11



https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2009Ko02,B

167 C,;-8 TUNL Nuclear Data Evaluation 167 Cpi-8

IH(9c,2nl’Cy)  2005EI07

Beam=1°C, targetliquid H,.

2005EI07

XUNDL set compiled by J. Roediger and B. Singh (McMastery R005.

A 20% pure beam of 49.4 MeMucleon®C, produced by fragmentation of 110 MgWMcleon?2Ne ions on &Be target at the
RIKEN/RIPS facility, impinged on a liquid KHtarget. Incident particles were identified using standaretgy-loss, and
time-of-flight (tof) techniques. The mean energy in the ¢angas 49.4 MeYhucleon for®C.

The target was surrounded by the 158 Nal(Tl) scintillatorLDAarray. A 4848 mnt AE-AE-E-Veto Si detector telescope was
placed 80 cm downstream of the target{.7°). Ey, ly, yy, and particley coin were measured.

17C Levels
E(level) Fi Comments
0.0 32+ Possible configuraticemixture of [vdg/z] 32 and vs]/2®[vd§/2] 32

2104 (2/2*) Configuration of state suggested to have sm@ Jd> admixture.
E(level): uncertainty of 6 keV is also stated in the abstdd2005EI07.
Cross sections: 37 mbin (1°C,2nt’c) reaction,~1.5 mb in (p,p).
3316 (5/2*) Possible configuratiesds»; ,=0.524, deduced from integrated experimental cross section feri¢el from
0°-1.7° and an assumed bf 5/2*.
Cross sections: 33 mbin (1°C,2nC) reaction, 13.8 mi5in (p,p).

T Tentative assignments to excited states based upon syitematransition strengths combined with consideratiohg.s.

configuration.
y('C)
E, ly Ei(level) J Et %
2104 10011 210 (¥2*) 0.0 32+
3316 8911 331 (52*) 0.0 32*



https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2005El07,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2005El07,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2005El07,B
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IH(19c,2nt’Cy)  2005EI07

Legend
Level Scheme

— 1y < 2%xID
Intensities: Relative,l — 1y < 10%xIy
— 1y > 10%xIy

L3
o
Gy ™ o 331
N
Q
(/2 v 210
372" 0.0

17
6 Cll
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9Bel’C,X) 2001Ma08

2001Ma082001Ma21 E(1’C)~62 MeV/nucleon,®Be target surrounded by 11 Nal detectargy=115 mb14. Measured parallel
momentum distribution widths corresponding to populatidrmlifferent16C states by analyzing coincidences wjthiays. Deduced
(22 11)% of 1n-removal events populatéCy s(F=0%) via I=2, (528)% populate'®C*(1.77 MeV: F=2") via |=0((14 6)%) and
1=2((388)%) and (295)% populate states ne&fC*(4.1 MeV: J~2,3%),4%) via 1=0 ((2 2)%) and|=2 ((27 5)%). Their analysis
of the 1'Cy s F¥ value, based oh=2 feeding of'6Cqy s with no I=0 component, indicateg ¢'C)=3/2*.

17C Levels

E(level) F
0 32

10


https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2001Ma08,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2001Ma08,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2001Ma21,B
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9Be(8C,17Cy):RIKEN  2008Sul2

2008Sul2
XUNDL set compiled by F.G. Kondev, ANL, August 2008.

The experiment was performed at the RIKEN Accelerator RekeBacility using at®C secondary beam from the RIKEN
Projectile-fragment Separator (RIPS). The secondary heasnproduced by fragmenting 110 MgNcleon?2Ne ions on a 1.02
g/cm? 9Be production target with a typical beam intensity of 320 pfArticle identification of thé8C beam was performed on an
event-by-event basis by means of the ToE-method using two 1.0 mm thick plastic scintillation counteplaced 5.1 m apart
along the beam line. THEC secondary beam had a typical intensity of2LG* counts per second with a purity of about 60%,
and was directed onto a 370 fog¥ °Be reaction target set at the final focal plane of RIPS. Rwsitand incident angles of the
secondary beam particles were recorded with two sets ofl@apéate avalanche counters (PPACs) placed upstreameofetiction
target. Outgoing particles were detected by a plastic iflaiior hodoscope, located 3.8 m downstream of the targleé Scattering
angle of the particle was determined by combining the hittigsson the hodoscope with those on the PPACs for the incgmin
particles.

Detectors: 130 Nal(Tl) detectors from the DALI and DALI2 ays, divided into ten separate layers, surrounded thetttogietect
deexcitingy rays.

Measured: E, y(0) and Ty. The lifetime measurements were performed by employingebeil shadow method with
intermediate-energy radioactive-isotope beams. In thathod, the lifetime is obtained by observing the angulairiBistion of y
rays emitted from excited’C nuclei in flight.

17C Levels
E(IeveI)Jr JE Tl/z# Comments
0@ 3
2128 (1/2*) 404 psl5 Ty,2: the quoted uncertainty is statistical. The systematicrainty is 24 psZ008Sul

E(level): configuratiogvy2[211] with less mixing from thes15[220] (162) and v1/2[200]
(1dzp2) orbitals.

333@ 10 (5/2%) 13.1 ps4 Ty, the quoted uncertainty is statistical. The systematiceuainty is 3.3 psZ008Sul

T From the measuredchE

¥ Based on deduced transition strengths; shell model.

# Recoil shadow method2008Sul1®. Uncertainties are statistical. The systematic unastits are given under comments.
@Band(A): v32[211] band.

y(1C)
E,f  E(evel) J E I

2128 212 @2y o 32
33310 333 (52*) 0 32*

 Values deduced after correcting for Doppléfeet.

11


https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2008Su12,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2008Su12,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2008Su12,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2008Su12,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2008Su12,B
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9Bel8C,1’Cy):RIKEN  2008Su12

Level Scheme

g
(62t > 333 13.1pss
&
(172%) v 212 404 psl5
3/2+ 0
17
6C11

12
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9Be(8C,17Cy):RIKEN  2008Sul2

Band(A): vi;p[211]
band

(5/2%) 333

13
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9Bel8C,17Cy):NSCL  2015Sm03

The authors measured the lifetimes of relatively longdiggates int’C using the TRIple PLunger for EXotic beams (TRIPLEX).

A beam of 74.2 MeYhucleon8C ions was produced by fragmentind#@Ne beam on &Be target at the NSGK1900 fragment
separator. The beam impinged on a 37Qang °Be target located at the target position of the S800 speetrenmwhere the
TRIPLEX plunger system was located. The TRIPLEX compridex®Be target and a set of 1640 and 950/omy Ta energy
degrading targets that were located at variable distanoes the Be target. De-excitationrays from the decay of’C states,
produced in’Be(8C 17C*) reactions, were observed using the GRETINA array, whicheredd=25" to 9¢°. Two de-excitation
peaks were observed at£218 keV 1 and 332 keVl. Analysis of the intensities of the velocity dependent Depghiftedy rays,
after each plunger degrader, permitted a determinatioheofitetime of the parent states. The center Ta degradereoplimger
device was located to give optimal lifetime sensitivity.

Finally, B(M1) values are deduced for the two observed ttams. Pure M1 decay is assumed for the observed transitiout for
the E,=218 keV1 (F=1/2" to 32*) transition, in the calculation of B(M1), an additionzai:fg7 uncertainty is added to the M1
partial lifetime to account for any E2 contributions. Dission on the structure df C and transition rate was included, especially
on the roles played by three-body interactions and the couatn.

17C Levels

E(level) JF' Ty2 Comments

0 32+
2181 12 366 ps+15-10 Ty/2: from 7=528 ps+21-14.
3221 5/2* 15.1 ps+24-23  Typ: from 7=21.8 ps+34-33,

* From 2013Ue0).

y('0)
Ei(level) J Eﬁ l, Ef X Comments
218 y2* 2181 100 0 32¢ B(M1)|=1.04<102 +3-12
322 52 3221 100 O 32 B(M1)|=7.1210"2 +127-96

* From Doppler shift correction.

14


https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2015Sm03,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2013Ue01,B

17 . 17
6 C11'15 TUNL Nuclear Data Evaluation 5 Cll-15

9Be(8C,17Cy):NSCL  2015Sm03

Level Scheme

Intensities: Relative photon branching from each level

(8}
N
QY
5/2+ » S 322 15.1 ps+24-23
N
N
1/2+ v 218 366 ps+15-10
3/2t 0
17,
6 Cll

15



167C11-16 TUNL Nuclear Data Evaluation 167011_16

9Be(*PAr,17C)  20000z012012Kw02

20000201 Production yields for fragmentation of 1 GgwicleonCAr projectiles on a Be target were measured for a variety of
nuclides.o(1’C)~1.5x10°° b was deduced.

20030z012007No13 Production yields for fragmentation of 94 Mg\cleon“CAr projectiles were measured. For a berylium
target,o~5.7x107% b was deduced. Alser~7.3x10® b was deduced for a tantalum target.

2012Kw02 Production yields for fragmentation of 120 Mg\icleon“CAr projectiles on berylium, nickel and tantalum targets ever
measured. The cross section of roughiyl0~2 mb was deduced fotBe.

See also analysis of transverse momentum widths of nudticesuced i*°Ar+°Be at E{®Ar)=95 MeV/nucleon p015Mo13.

17C Levels

E(level)
0

16


https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2000Oz01,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2012Kw02,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2000Oz01,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2003Oz01,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2007No13,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2012Kw02,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2015Mo17,B

167C11-17 TUNL Nuclear Data Evaluation 167C11_17

C(®6S,Xy)  2008St182004St10

2004St1P004ST2R008ST18
XUNDL sets compiled by S. Geraedts and B. Singh (McMastef)722008.

Two-step fragmentation reaction. The authors popul&f€dusing a cocktail beam of neutron-rich nuclidé2Ne, 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 thepectrometer and focused on a carbon target that was coupkeglastic scintillator.

Ey, vy, y(fragment) coincidences were measured using 74,Risfectors that surrounded the target withahd the SPEG
spectrometer. Th&’C were identified using time-of-flight, energy loss and fegiaine position information. The-ray transitions
are observed. Results are compared with shell-model egions for analysis of"Jvalues.

All data are from 2008St18.

17C Levels

E(level)  FT

0 32+
20715 (1/2)
3295  (5/2%)

T From literature, and consistent with shell-model preditsi shown in figure 4 0f2008St13.

y('0)
E, Iy Ei(level) J Et X%
20715 369 207 (¥2*) o0 32+
3295 10010 329 (2) 0 32*

C(%6s,Xy)  2008St18,20045t10

Legend

Level Scheme
= — Iy < 2%xIP

Intensities: Relative — 1y < 10%xIy™
— 1y > 10%xIp™

(8}
N
o
o
G2t) 329
&
S
(1/2%) v 207
3/2+ 0
17
6 Cll
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https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2008St18,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2004St10,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2004St10,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2004ST29,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2008ST18,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2008St18,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2008St18,B
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14c2c®c) 2007Bo10

2004B0232005B0392007B010

XUNDL set compiled by S. Geraedts and B. Singh (McMaster) 2007.

An E(*2C)=231.3 MeV beam was delivered to a target with 3&ficm? 14C by the isochron cyclotron at the Berlin HNVSL.
Reaction products were momentum analyzed using the Q3D etiagspectrograph, which was positioned to co#e8.0-7.0. The
overall energy resolution wasE(FWHM)=250 keV. Products were identified with a gas-fillekE( focal plane detector and a
scintillator (E) detector and the time-of-flight througtethpectrometer.

The observed levels are compared with shell-model caloukaiand interpreted in terms of (dtructures.

17C Levels
E(Ievel)T J r do/dQ (nby/sr) Comments
0? 32+ 105 do/dQ<10 nbsr 5. No peak was identified in the
spectrum.
31040 52t 5030
206050 (3/2+,7/2%) 0.25 MeV10 4525
310020 9/2F 0.10 MeV5 30020
425020 (5/2*,7/2t,92%) 0.14 MeV8 14015
620030 (5/2%) 0.35 MeV15 11015
747030 (11/2%) 0.58 MeV10 29330
885050 0.66 MeV20 22030
1056030 0.30 MeV10 13015
1171050 0.30 MeV 15 7215
1261030 0.45 MeV20 11015
1370050 0.6 MeV 2 16020
16.3x10%? 1 0.5 MeV 2 7320

A systematic uncertainty of 40 keV is estimated BP@7B010 througout the energy region.

18


https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2007Bo10,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2004Bo23,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2005Bo39,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2007Bo10,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2007Bo10,B
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17B g~ decay:5.08 ms  2013Ue01

Parent:1'B: E=0; J'=(3/27); T1/2=5.08 ms5; Q(87)=2274<10" 17; %3~ decay-100.0

17B-Q(3~): From2012Wa38

17B-J,T1/»: From1’B Adopted Levels in ENSDF database.

17B-py,=0.224, P11=0.635, P,,=0.12 2 P3,=0.0357 and R,=0.0043 (1988Du09 2013Ue0}.

1988Du091987DuzZU1988DuZT,1989MuZU: 17B was produced by fragmentation of a 60 Ma\#2Ne beam impinging on either
a tantalum or a carbon target and was selected using the ld&&remeter. Thg-particles were detected by a plastic scintillator
while the delayed neutrons were detected through the ¢d(eaction in a 500 liter A neutron ball. 7,,=5.08 ms5, Pp,=0.212,
P1n=0.631, P,,=0.117, P3,=0.0357 and R,,=0.0043 were measured. See alstPB9Lel§.

1991Re021995ReZZ2008ReZZ Spallation products from 800 MEV proton bombardment 6f4Th target were captured by a
transport line with a mass-to-charge filter and transfetoethe TOFI spectrometer at LAMPF. The beamline was seggrateed
to transport a number of fierent nuclides. The neutrons were detected in a polyetayiesderatééHe counter, and standard
techniques were implemented. Thalelayed neutron probabilities were deduced from analystee number of implanted ions
(per beam pulse) and the ratetlelayed neutrons detected in the zero-threshold couimté991Re02 the g-delayed neutron
probability By(=P1n+2P2n+3P3n+...)=(65 35% and T2,=5.9 ms30 were deduced. In later publication, such as (P.L. Reedel,et a
Int. Conf. on Nucl. Data for Science and Technology, May 91994, Gatlinburg, Tennessee ), ad®95ReZZ2008ReZj
Pr=(10426)% and T;,=5.20 ms45 were deduced.

1996Ra02 A beam of17B ions was produced by fragmenting?@Ne beam on &Be target. The beam was magnetically separated,
degraded to lower energies, and finally stopped in a plasiitigator. The implantation detector was sandwichedneemn four
other scintillatorg-ray detectors. A valid’B decay event required a coincidence between three ajaegsttdrs. Three neutron
walls surrounded the implantation target and covered abgusr. The decay neutron energy was deduced by the time bf flig
between the implantation detector and the neutron wallctiate

The measured neutron spectrum shows two prominent decapsyaf1’B B delayed neutrons atE2.91 and 1.80 MeV, as well
as a strong peak at,E0.82 MeV from thel®N daughter decay. A full analysis of the neutron energy spetrevealed two
neutron groups corresponding to known branche¥®h decay and four groups at,E0.42, 1.43, 1.80 and 2.91 MeV that are
attributed to neutron decay froffC to 16Cqys. In later works, the F=1.43 MeV branch is attributed to decay ¥8C*(1766)
while the E,;=0.42 MeV branch is not found. ih996Ra02the results are presented by normalizing 6 %n=(63 1)% from
(1988Du09.

2013Ue011997YazZX An E(22Ne)=110 MeV/nucleon beam was fragmented in a 1.0gng 23Nb target and thé’B ions at
0lab=1.5"-5.0° were accepted in the RIKERIPS fragment separator. TR&B beam was then implanted at the center of a stack of
four 100um thick Pt stopper foils which were held in a 50 mT magnetiadfid S-NMR technique was implemented to
maximize the sensitivity to spin dependent observables.

Two plastic scintillators were placed in positions above aelow the Pt foil stack and were used to defgcays from decays in
the foil. Coincidences among the two foils were used to tegeents, for example, from cosmic-ray events.

Neutron bound and neutron unbound state’@ could be populated in the decay, and furthermore the newmbound levels can
decay with low-energy or high-energy neutron emission. AelEZnent plastic scintillator high-energy neutron deteetoay
(En~0.5-10 MeV) covered=0.21x4x sr with a 5.6% é@iciency for detecting 1 MeV neutrons. The neutron energiegwe
determined by time-of-flight where thgeray signal provided a start signal and the neutron arrayiged the stop signal (1.5 m
flight path). A 10 element plastic scintillator low-energgutron detector array (&0.01 MeV) covered2,=0.03%4r sr with a
0.5 m flight path.

A HPGe clover detector and four Nal(Tl) detectors measunedemittedy-rays. Plastic scintillator detectors covered the front
faces of the detectors and helped rejgctys entering the-ray detectors. The plastic scintillators plus Nal(Tl)etgbrs were
also used to measure teray energy spectrum.

The decay curve of photopeak counts is evaluated and coristeae placed to guide consideration of transitions tagufrom
levels fed byl’B g-decay orl’B p~Xn decay. In the case of 0-n decay to neutron bound levelé®f they-ray transitions with
energies below the neutron separation energy730 keV Q012Wa38, were evaluated. Transitions withyE217, 295 and 331
keV were identified as possible decays!iC. However because feeding to low-lying states @ can be connected with
emission of high energg-rays they-ray spectra were analyzed with the condition of a coindidg»10 MeV B-ray; only peaks
corresponding to £=217 and 331 keV were found. Analysis gfy-y coincidences yielded no results, so {8 On decay is
found to decay td’C*(217, 331) which thery-decay to the’C ground state.

Numerous other time correlatedray transitions (connected with decay of levels fedsayn decay) and time uncorrelated
y-transitions (connected with subsequgrdecay of daughters) are characterized.

The E,=0.82 MeV neutron group is correlated with the neutron eraisgiroup from'®N*(3353)-1°Ng s that is populated in
84.4% (L976AI02) of 16C decay events. This branching ratio is used with the prisehserved intensity of the /=0.82 MeV
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https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2013Ue01,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2012Wa38,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1988Du09,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2013Ue01,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1988Du09,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1987DuZU,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1988DuZT,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1989MuZU,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1989Le16,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1991Re02,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1995ReZZ,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2008ReZZ,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1991Re02,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1995ReZZ,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2008ReZZ,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1996Ra02,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1996Ra02,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1988Du09,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2013Ue01,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1997YaZX,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2012Wa38,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1976Al02,B
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17B g~ decay:5.08 ms  2013Ue01(continued)

neutron group to obtain B61n=(67 7)% for 1’B decay.

The Ey=5299 keV transition is identified in thg-ray spectrum and is connected wjigh2n decay to*>C, which theng-decays to
15N. The B/=5299 keVy-ray is populated in 63.2% JfC decays 1984Wa07; this branching ratio is used with the presently
observed %#(5290)=(7.511)% to deduce % 2n=(12 2)%.

17C Levels
E(level) Ff r Comments
0 32+
2172 1/2*
3312 g2t

271020 1/2- 0.04 MeV1 E(level)I: from En=1.86 MeV 1 that populated®Cy s (2013Ue0). See also F=1.80
MeV 2 (1996Ra02.

393020 32~ 0.16 MeV4  E(level)I: from E,=3.01 MeV 1 that populateo‘GCg,s, (2013Ue0). See also =2.91
MeV 5 (1996Ra02.

405020 (5/2°) 0.06 MeV6 E(level)I: from E,=1.46 MeV 1 that populated8C*(1766).

478020 0.3 MeV3  E(level)[: from E,=3.81 MeV 1 that populated®Cy s.

608030 25MeV7  E(level)[: from E,=5.04 MeV 2 that populated®Cy s.

T From (013Ue0) for levels above 1 MeV. Below this energy assignments are f2008Sul1}

B~ radiations

E(decay) E(level) ,B*T Log ft Comments
(1.666<10* 17) 6080 41 5.3111
(1.796¢<10% 17) 4780 091 6.126
(1.869<10% 17) 4050 1.52 5987  pasymmetry parameterg&—4 15.

(1.881x10* 17) 3930 203 4877 B asymmetry parametery%+0.04 99.
(2.003x10% 17) 2710 334 4.786 B asymmetry parametergA-1.05.

(2.241x10* 17) 331 212  6.225
(2.25%10% 17) 217 2.811 6.12
(2.274<10* 17) 0 174 5.3411 18~: using the known'’N*(1373, 1849)y-transition intensities following’C

decay (993Ti03 permitted normalization of the present 0-n emission tesul
so that 98~0n=(22 4)% was deduced from the weighted average of{%:
from 1382)%(25 9)% and (9B~ 0n: from 1855%(21 5)%. Then B(g.s.=(22
4% — (summed3 feeding=(4.9 11)% to 21%331 levels¥ (17 4)%.

T Absolute intensity per 100 decays.
y(1'C)
E, LT E(eve) J E X

2172 2811 217 1”25 0 32
3312 212 331 526 0 32t

 Absolute intensity per 100 decays.
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https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2013Ue01,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1984Wa07,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2013Ue01,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1996Ra02,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2013Ue01,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1996Ra02,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2013Ue01,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2008Su12,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1993Ti03,B
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7B B~ decay:5.08 ms  2013Ue01

Decay Scheme

Intensities: Relative . ce Legend

ly < 2%xI]ex
ly < 10%x |72

(3/27) 0 508ms5 ly > 109%x 12
Q =2274x10 17\ 9,B3-=100.0
17,
5 BlZ
1B~ Log ft \
4 531 6080 2.5MeV7
0.9 6.12 0.3 MeV3
15 5.98 0.06 MeV6
20 487 0.16 MeV4
33 478 0.04 MeV1
21 6.22
2.8 6.1
17 534
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48Cca(180,17C)  1977No08

1977No08 The authors studied the low-lying excitations’d€. A beam of E¥80)=102 MeV ions, from the Heidelberg tandem,
impinged on a 2%:g/cn? 48Ca target. Reaction products were momentum analyzed usip@Daspectrograph that was positioned
at9=7.4 and6=8.1°. The focal plane comprised a set of position sensitive dete@lond withAE-E detectors for particle
identification of thel’C products. The ground state and an excited state wereycidaritified in the spectrum; a much smaller
third group was also visible in the spectrum. In additiorgugrs corresponding to excitédTi were present at positions on the
focal plane that would correspond to neutron-unbolif@d states. Lastly, there was inconclusive discussion orl stretture and a
comparison td”’O states. Also seel977BhzZQ.

The mass excegsV=21023 keV35, was deduced usind971Wa37; a comparison withZ012Wa38 is similar, having nearly
offsetting changes in th®Ca and*°Ti masses. The excited state was observed wjth282 keV 20.

1982Fi10 The authors measured the Q-value ¥8€al80,1’C) along with that of the*®Cal80 17C) reaction. A beam of 112
MeV 180 ions from the Australian National University Pelletronpimged on a 97% enriched 1Q@/cn? #8Ca target. The
reaction products were momentum analyzed=8° using an Enge split-pole spectrometer wiE~200 keV (FWHM). The
ground state was observed witM=21039 keV20 and an excited state was found a=295 keV 10. There was no indication of
other excited states.

17C Levels

E(level) Comments
0

2949 E(level): Average of reported values.
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9BNb(¥2Nel’C)  20020g022004Ue03

2001As0720020g0220020g142004Ue03 Spin-polarized’C ions, produced by fragmentation of a 110 Meitcleon??Ne beam
at RIKEN, were implanted in a cryogenically cooled Pt stapibat was in a static magnetic field. ANMR technique was used
to determine the ground statefactor, g(*’C)=0.505425 A comparison with theoretical expectations indicates3j2* where
v(ds2)® andv(ds2)?sy2 share nearly equal strengths.

17C Levels

E(level) F Comments
0 (32%) g=0.505425
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208pp(17C 17C)  2001Au042003Pr01

2001Au042002Pr10 The authors probed the dipole excitation strength funchip measuring the Coulomb dissociation'd€ into
16C+n on a 1.8 ¢en? lead target using &500 MeV/nucleon beam from the GFIRS. The Coulomb excitation energy spectrum
was reconstructed from a measurements of'fi+n momenta. Neutrons were detected using the LAND af%g,ions were
momentum analyzed using a dipole magnet, and eventsywidlys were determined using the 160 element NaCdystal Ball
array. A sizeablé=0 component td6C*(1.77 MeV:F=2*) was observed, which implie€3(3/2,52)*.

In (2001PrO2001Pr18002Da3(®003Pr0}, the authors report further analysis of theay data where the cross sections feeding
the 16Cy 5. (9 mb +15-9), 16C*(1.77 MeV:F=2") (62 mb7) and'8C*(x3-4 MeV:F=4") (25 mb7) are discussed. The results
suggest a (64)% 1'Cq s configuration of'6C(2")®vs ¢ with J=3/2* preferred.

See also theoretical analysis P004Ta3).

17C Levels

E(level) F
0 (32,92)"
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208pp(18Cc 17C)  2017He04

XUNDL set compiled by J. Kelley and C.G. Sheu Feb 2017.

The authors studied the Coulomb dissociatio%g to states irt’C with the aim of gaining insight into the astrophysically
important’C(n,y) radiative neutron capture reaction.

A 425 MeV/nucleon beam of8C ions was produced at the GBRS facility by fragmentind@Ar on a thick beryllium target. The
beam impinged on a 2145 rog? lead target that was at the center of the Crystal Bathy array. The momentum of tHéC
breakup particles was determined using beam tracking eseahead of the target position, magnetic analysis in th&BN
dipole magnet and a set of position sensitive Si detectaes dfe magnet. The reaction neutrons were characterizad tige
position sensitive ToF wall and LAND neutron arrays. The [firemction kinematics were analyzed by considering th&’e
kinematics along with the-rays associated with the kinematic groups. Finally, data ®35 m¢en? carbon target permitted an
estimate of the nuclear contributions so the Coulomb corapbnoould be isolated.

Reactions consistent with Coulomb breakup'{6*(0,0.22,0.33 MeV) are observed. The cross sections afyzed and compared
with model calculations to obtain spectroscopic factoisaly, discussion is given on the thermonuclear reactaie and the

impact on r-process network calculations.

1C Levels
E(IeveI)Jr Fi S Comments
0 32t 1.1851 =32 13(stat)5(sys) mb, $1.1848(stat) 19(sys).
217 Y2t 0.5213 =40 8(stat)5(sys) mb, $0.52 11(stat) 7(sys).
331 52t 1.7424 =43 6(stat) 1(sys) mb, $1.74 24(stat) 4(sys).

* From 2013Ue0).
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208pp(180,17C) 207pp (180, 17C)  1979Ba3l

1979Ba31 A beam of 93 MeV!80 ions impinged on either #8Pb (98.2% enriched) dt°’Pb (92.4% enriched) carbon foil
backed lead target with an areal density near 2§@nm?. Reaction products were detecteddaB(® and6=85° in the Chalk
River QD® spectrometer focal plane. Energy resolutions were tylyicsE~260 keV. The Q-value=—26.87 MeV22 was deduced
for the reaction orf%’Pb, which corresponds #M(17C)=21.10 MeV 22

17C Levels

E(level) Comments
0 AM(17C)=21.10 MeV 22 was deduced.
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Upp,1’C)  1968P004

1968P004 The first observation of’C is credited to 1968P00% who identified the spallation products from proton bombazedt
of of a uranuim target. In their measurements, 5.5 GeV pstmmbarded a 27 nigm? uranium target; the products were detected
at 9= 45° utilizing a measurement of the time-of flight between detectocated 18 cm and 38 cm from the target and a
AE-AE-E-VETO telescope. By combining the energy-loss, energy tame-of-flight measurements’C was clearly identified in
the spallation products. See al012Th0J.

1986Pi09 Spallation products from 800 MeV proton bombardment of anium target at LAMPF were detected using a series of
detectors that providedE, E and time-of-flight information. The products were amely to obtain A and Z identification, and
mass excesses were obtained for a few carbon, nitrogengoxyigrine and neon isotopeAM=20.0 MeV 49 was obtained for
18c_

17C Levels

E(level)
0
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232Th(180,17C)  1968Ar13

1968Ar13 The observation of’C was confirmed by analyzing the reaction products from 12% M# bombardment of a 5
mg/cm? 232Th target. The reaction products were momentum analyzed) silipole magnet before being detected using position
sensitive detectors antE-E detectors located at the focal plane of the magnet.

17C Levels

E(level)
0
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232Th(22Nel7C)  1977Ar06

1977Ar06 The authors studied the systematics of Deep InelasticsTeameactions (DIT) by using 172 Me¥Ne ions impinging
on a232Th target and analyzing the reaction dynamics of nuclidésatied at¥=12°. The reaction products are momentum
analyzed in a magnet and uniquely identified %i&-E techniques. Data from=40° are included in the analysis. The results,
which included!’C production, confirmed that DIT is the production mechanismmost light nuclides in this reaction a£12°.
Also see 1973Ar08 E(22Ne)=174 MeV andg=40".

17C Levels

E(level)
0
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1968Ar13

1968P004
1971Aj02
1971Wa37
1973Ar08
1976A102
1977Aj04
1977Ar06

1977BhzC

1977No08
1979Ba31
1982Aj01
1982Fi10
1984Wa07
1986Aj04
1986Cu01
1986Du07
1986Pi09

1987DuzU

1987Sal5
1988Du09

1988DuzT

1988Mu08
1988Sa04
1989Lel6
1989MuzU
1989Wa06
1991Re02

1992Lal3
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	17 6C11 
	 Adopted Levels, Gammas
	 1H(17C,p')
	 1H(17C,16Cn),1H(19C,16Cn)
	 1H(18C,17C)
	 1H(19C,2n17C)
	 9Be(17C,X)
	 9Be(18C,17C):RIKEN
	 9Be(18C,17C):NSCL
	 9Be(40Ar,17C)
	 C(36S,X)
	 14C(12C,9C)
	 17B - decay:5.08 ms
	 48Ca(18O,17C)
	 93Nb(22Ne,17C)
	 208Pb(17C,17C)
	 208Pb(18C,17C)
	 208Pb(18O,17C),207Pb(18O,17C)
	 U(p,17C)
	 232Th(18O,17C)
	 232Th(22Ne,17C)
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