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Full Evaluation

Q(B7)=—15417 9; S(n)=15663.9 5; S(p)=1.213x10*; Q(a)=-7162
Note: Current evaluation has used the following Q record —15417

J. H. Kelley, D. R. Tilley, H. R. Weller and C. M. Cheves

See other reaction references in 1993Ti07.
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Cross Reference (XREF) Flags

1993Ti07
History
Citation Literature Cutoff Date
NP 564 1 (1993) 31-Dec-1992
2012Wa38
8 15663.7 5 12127.41 1-7161.91 1  1997Au04.

160 Levels

A 2C@X) G BN(@p.n) M 1%0@d,d)
B BCCPHeX) H  N(dn) N '°0(He,*He)
¢ BceLiy 1 PNCHed) 0 1%0(a,)
D MN@,X) 3 NB decay P 701
E  "“NCHep) K '°0.e) Q@ "OCHe)
F BNeXx) L '%0@pp)
T2 XREF Comments
stable ABCDEF HIJKLMNOPQ T=0
67 ps 5 ABC EF IJX M P T=0
184 ps 5 ABC EF HIJKL NOPQ T=0; u=+1.668 12 (1989Ral7)
470 fs 13 ABC EF HI KLMNOPQ T=0
83fs 5 AB EF HIJKLM OPQ T=0
125 fs 11 A C E HIJKLMNOPQ T=0
420 keV 20 A E IJ LMNO %IT=6.7x10"% 10; %a=100
I,=0.028 eV 4; T=0
0.62keV /0 A CE HIJKLMNO Q %IT=0.0016 3; %a=100
I,=0.0098 eV 8; T=0
26 keV 3 ACE IKLMNO Q %IT=2.4x10"*4; %a=100
I,=0.062 eV 6; T=0
5.5 fs 35 E HI LM Q T=0
<12 keV E HI Q T=0
0.28 keV 5 ACE KLMNO %IT=0.0020 6; %a=100
I,=0.0056 eV 14; T=0
2500 keV A I %o=100
T=(0)
a decay mode is tentative.
71 keV 3 ACE KLMNO %IT=9.4x107> 3; %a=100
Iy=0.67 eV 2; T=0
800 keV 700 A %o=100
T=0
1.5keV 5 ACE KLMNO %IT=?; %a=100
T=0
91 keV 6 A EFHIKMO %IT=0.0132 24; %p=0.9 1; %a=99.1 1
Iy=12 eV 2; T=0
0.111 keV 10 C EF HI KLM OP  %IT=3.2 3; %p=14 7; %a=83 3
Iy=3.5eV 2; T=0
[, %IT,%p,%«: from 1986Zi08. 1993Ti07 adopt I'=0.097 keV
10.
40 keV 4 EF HI L %IT=0.0062 8; %p=100
y=25¢eV 2; T=1
1.34 keV 4 C EF HI K PQ %IT=0.28 3; %p=78 4; %a=22 4

Iy=3.7¢V 3; T=1
%1 T, %p,%a: from 1986Zi08.

Continued on next page (footnotes at end of table)
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1904-2 From ENSDF 1904-2
Adopted Levels, Gammas  1993Ti07 (continued)
160 Levels (continued)
E(level) g T2 XREF Comments
13020 10 2+ 150 keV 10 A KLMNO DIT=?; Yop="; Yoa="?
T=0
13090 8 1~ 130 keV 5 A E HIK Q  %IT=0.026 4; %p=T71; %a=29
I,=34eV 5; T=1
13129 10 3~ 110 keV 30 A E I 9DIT=?; %op=1; Y%a=99
T=0
13259 2 3~ 21 keV 1 A EF HI KL PQ %IT=?; %p="; %a="
T=1
13664 3 1t 64 keV 3 EF M %1T<0.0015; %p=14; %a=86
T=0
13869 2 4t 89 keV 2 A EF K NO %IT=?; %p=0.6; %a=99.4
T=0
E(level): uncertainty taken from table 16.21 (M. J. Martin).
Table 16.13 gives AE=20 keV.
13980 2 2” 20 keV 2 EF YDop="; Yoa="?
14032 15 0* 185 keV 35 A K %1T="?; %a=100
1410x10' 10 3~ 750 keV 200 A Y%a=100
143027 3 40 34 keV 12 CE
143997 2 5+ 27 keV 5 CE
14620 20 4™ 490 keV 15 A %a=100
14660 20 5” 670 keV 15 A %a=100
148153 16 6" 70 keV 8 ACE NO Y%a=100
T=0
14926 2 2+ 54 keV 5 EF K YDop="; Yoa="?
15097 5 0t 166 keV 30 A EF Yop="; Yoa="?
15196 3 2- 63 keV 4 EF KL N PQ %p=?; %a=?
T=0
15260 50 2+ 300 keV 100 F KL N YDop="; Yoa="?
T=(0)
15408 2 3~ 132 keV 7 A EF KL O0PQ %p=?; %a=?
T=0
157857 5 3+ 40 keV 10 CE
15828 30 3~ 700 keV 120 A K %a=100
16200 90 1~ 580 keV 60 A EF DIT=?; Yop="; Yoa="?
T=0
16209 2 1t 19 keV 3 EFG K %IT=?; %n=?; %p="
T=1
16275 7 6" 420 keV 20 A Y%a=100
16352 8 2% 61 keV 8 A EF L NO 9op="; Yoa="?
164423 16 2" 25 keV 2 A EF K %DIT=?; %n=?; %p="?; Y%oa="
T=1
16817 2 3% 28 keV 3 C EF DIT=?; Yop="; Yoa="?
T=(1)
16844 21 4t 570 keV 60 A Y%a=100
16930 50 2% ~280 keV A %a=7; % Be="?
17090 40 1~ 380 keV 40 F %1T=?; %p=100
T=1
17129 5 2+ 107 keV 14 A 9%on=7; Y%p="7; %oa="?
17140 10 1" 34 keV 3 A FG K 9%1T=?; %n=?; %p="?; %oa="?
T=1
17197 17 2% 160 keV 60 A I LNO %a=7; % Be="?
17282 11 1~ 78 keV 5 A FG K %DIT=?; %n=?; %p="?; Y%oa="
T=1
17510 26 1~ 180 keV 60 A Y%a=100
17555 21 6") 180 keV 70 A 9on="?; Yoa="?
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https://www.nndc.bnl.gov/ensnds/16/O/16o_e_eP.pdf
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https://www.nndc.bnl.gov/ensnds/16/O/17o_d_t.pdf
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https://www.nndc.bnl.gov/ensnds/16/O/17o_3he_a.pdf
https://www.nndc.bnl.gov/ensnds/16/O/13c_6li_t.pdf
https://www.nndc.bnl.gov/ensnds/16/O/14n_3he_p.pdf
https://www.nndc.bnl.gov/ensnds/16/O/12c_a_x.pdf
https://www.nndc.bnl.gov/ensnds/16/O/16o_e_eP.pdf
https://www.nndc.bnl.gov/ensnds/16/O/12c_a_x.pdf
https://www.nndc.bnl.gov/ensnds/16/O/14n_3he_p.pdf
https://www.nndc.bnl.gov/ensnds/16/O/15n_p_x.pdf
https://www.nndc.bnl.gov/ensnds/16/O/14n_3he_p.pdf
https://www.nndc.bnl.gov/ensnds/16/O/15n_p_x.pdf
https://www.nndc.bnl.gov/ensnds/16/O/15n_p_n.pdf
https://www.nndc.bnl.gov/ensnds/16/O/16o_e_eP.pdf
https://www.nndc.bnl.gov/ensnds/16/O/12c_a_x.pdf
https://www.nndc.bnl.gov/ensnds/16/O/12c_a_x.pdf
https://www.nndc.bnl.gov/ensnds/16/O/14n_3he_p.pdf
https://www.nndc.bnl.gov/ensnds/16/O/15n_p_x.pdf
https://www.nndc.bnl.gov/ensnds/16/O/16o_p_pP.pdf
https://www.nndc.bnl.gov/ensnds/16/O/16o_3he_3he.pdf
https://www.nndc.bnl.gov/ensnds/16/O/16o_a_a.pdf
https://www.nndc.bnl.gov/ensnds/16/O/12c_a_x.pdf
https://www.nndc.bnl.gov/ensnds/16/O/14n_3he_p.pdf
https://www.nndc.bnl.gov/ensnds/16/O/15n_p_x.pdf
https://www.nndc.bnl.gov/ensnds/16/O/16o_e_eP.pdf
https://www.nndc.bnl.gov/ensnds/16/O/13c_6li_t.pdf
https://www.nndc.bnl.gov/ensnds/16/O/14n_3he_p.pdf
https://www.nndc.bnl.gov/ensnds/16/O/15n_p_x.pdf
https://www.nndc.bnl.gov/ensnds/16/O/12c_a_x.pdf
https://www.nndc.bnl.gov/ensnds/16/O/12c_a_x.pdf
https://www.nndc.bnl.gov/ensnds/16/O/15n_p_x.pdf
https://www.nndc.bnl.gov/ensnds/16/O/12c_a_x.pdf
https://www.nndc.bnl.gov/ensnds/16/O/12c_a_x.pdf
https://www.nndc.bnl.gov/ensnds/16/O/15n_p_x.pdf
https://www.nndc.bnl.gov/ensnds/16/O/15n_p_n.pdf
https://www.nndc.bnl.gov/ensnds/16/O/16o_e_eP.pdf
https://www.nndc.bnl.gov/ensnds/16/O/12c_a_x.pdf
https://www.nndc.bnl.gov/ensnds/16/O/15n_3he_d.pdf
https://www.nndc.bnl.gov/ensnds/16/O/16o_p_pP.pdf
https://www.nndc.bnl.gov/ensnds/16/O/16o_3he_3he.pdf
https://www.nndc.bnl.gov/ensnds/16/O/16o_a_a.pdf
https://www.nndc.bnl.gov/ensnds/16/O/12c_a_x.pdf
https://www.nndc.bnl.gov/ensnds/16/O/15n_p_x.pdf
https://www.nndc.bnl.gov/ensnds/16/O/15n_p_n.pdf
https://www.nndc.bnl.gov/ensnds/16/O/16o_e_eP.pdf
https://www.nndc.bnl.gov/ensnds/16/O/12c_a_x.pdf
https://www.nndc.bnl.gov/ensnds/16/O/12c_a_x.pdf

'90;-3 From ENSDF '§04-3
Adopted Levels, Gammas  1993Ti07 (continued)
160 Levels (continued)
E(level) 7 T2 XREF Comments
17609 7 2% 114 keV 14 F Yoar="
T=(1)
17720 (0*,2%) ~75 keV %op="?; %a=?; %3Be=?
17775 11 4= 45 keV 7 KL NOPQ  %p=100
T=0
17784 15 4* 400 keV 40 K Ion=?; %a=?; %°Be=?
17877 6 2)” 24 keV 3 F %IT="; %p="; Yo="
T=(1)
The a decay mode is tentative.
18016 1 4* 14 keV 2 Ion=?; %p=?; %a=?; %5Be="
T=(0)
18029 5 30 26 keV 4 FG K P %IT=% %n=?; %p="; %a="?
T=1
18089 25 0% 288 keV 44 G L O DIT=7; %n=?; %p="; Yoa="?
The IT decay mode is tentative.
18202 8 2% 220 keV 50 F KL 0 %IT=?; %p=100
18290 ~380 keV %IT="; %p="; Yo="
18404 12 57 550 keV 40 %a=100
18430 15 2% 90 keV 40 F L NO %p=100
T=0
18484 6 1,27 35keV 6 F %p=100
18600 17,57) =150 keV %a=100
18600 4% ~300 keV %a=7; %°Be=?
18640 15 D) 22 keV 7 K Y%on=7; Yop="
The neutron and proton decay modes are tentative.
18773 22 1- 215 keV 45 Yop="; Yor="
18785 6 4* 260 keV 20 %n=?; %p=?; %a=7; %°Be=?
18790 10 1t 120 keV 20 F K %IT=?; %p=100
T=1
18977 6 4= 8 keV 4 F KL N PQ  %IT=?; %p="; %oa="
T=1
19001 24 2 420 keV 50 F K %IT=7; %p=100
T=1
19080 30 2+ ~120 keV F DIT=7;, %on=?; %p="; Yoa="?
T=(1)
The neutron decay mode is tentative.
192067 12 3~ 68 keV 10 K PQ T=I1
19253 30 (€] 50 keV 45 9%on="?; Yoar="
19257 9 2% 155 keV 25 F DIT=";, Y%op="; Yor="
T=(1)
19319 14 6% 65 keV 35 %op="?; %a=?; %3Be=?
19375 2 4* 23 keV 4 Yop="; Yor="
19470 30 1- 200 keV 70 F K %IT=?; %p=100
T=1
19539 19 2% 255 keV 75 L O Jon="; Yor="
T=0
19754 16 2% 290 keV 50 Yop="; Yor="
19808F 11 4~ 32 keV 4 L PQ T=0
19895 7 3 42 keV 9 F DIT=";, Y%op="; Yor="
T=1
20055 13 2+ 400 keV 32 NO DIT=7;, %on=?; %p="; Yoa="?
T=0
20412 17 (27,4%) 190 keV 20 FG K PQ  %IT=?; %n="?; %p="?
T=1
20510 25 ) 50 keV 30 K %1T=100
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https://www.nndc.bnl.gov/ensnds/16/O/16o_p_pP.pdf
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https://www.nndc.bnl.gov/ensnds/16/O/12c_a_x.pdf
https://www.nndc.bnl.gov/ensnds/16/O/15n_p_x.pdf
https://www.nndc.bnl.gov/ensnds/16/O/16o_e_eP.pdf
https://www.nndc.bnl.gov/ensnds/16/O/12c_a_x.pdf
https://www.nndc.bnl.gov/ensnds/16/O/16o_p_pP.pdf
https://www.nndc.bnl.gov/ensnds/16/O/16o_a_a.pdf
https://www.nndc.bnl.gov/ensnds/16/O/12c_a_x.pdf
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https://www.nndc.bnl.gov/ensnds/16/O/15n_p_x.pdf
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https://www.nndc.bnl.gov/ensnds/16/O/15n_p_x.pdf
https://www.nndc.bnl.gov/ensnds/16/O/15n_p_n.pdf
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160,-4 From ENSDF §0g4
Adopted Levels, Gammas  1993Ti07 (continued)
160 Levels (continued)
E(level) T T2 XREF Comments
T=(1)
20541 2 5” 11 keV 2 A Yop="; Yoa="
T=1
20560 2 ¥ <5 keV A Bop="; %oa="
20615 3 ¥ <10 keV A Joa=100
20800? ~60 keV A 9on="; %p="; Y%oa="
Ty /2: author quotes I'=(x60).
20857 14 7" 900 keV 60 A %a=100
20945 20 1~ 300 keV 10 FG K %IT=?; %n="?; %p="
T=1
21050 50 2% 298 keV 43 L O T=(0)
21052 6 6" 205 keV 15 A %a=100
21175 15
21500 (1to4) 120 keV F %p=100
21623 11 7" 60 keV 30 A Jon="?; %p="; oa="
21648 3 6" 115 keV 8 A Dn="?; %a="?
21776 9 3 43 keV 20 A Jon="?; %p="; oa="
22040 0* 60 keV A Dn="?; %d=?; %oa="?
22150 10 1~ 680 keV 10 D FG %IT="?; %n="?; %p=?; %d="; %a="?
T=1
22350 2+ 175 keV D Jon=?; %d="; Ba="?
2250x10" 10 3~ 400 keV 50 D 0 Y%op="; %d="; Y%a="?
22650 30 60 keV A %n=7?; %a="?; %3Be="
22721 3 0* 125keV25 A D 9on="?; %p=7; %d=?; %a="?
T=2
22890 10 1~ 300 keV 10 DF 9%1T=?; Y%p="; %d="?
T=1
2300x10" 10 6" <500 keV D %d=7; %oa="; %3Be="
The deuteron decay mode is tentative.
23100 ~20 keV A D %n=?; %d=7; %a=?; %°Be=?
The neutron decay mode is tentative.
23235 62 1) 560 keV 150 D G L 9on="?; %p=7; %d=?
T=(1)
23510 30 57) 300 keV A D N Y%op="; %d="; Y%a="
23879 6 6" 26 keV 4 A %op=7; Y%a=?; %3Be="
24070 30 1~ 550 keV 40 B F L %IT=7; %p="; % He=?
T=1
24360 70 2*,37) 424 keV 45 G 0 Y%on=?; %p="?
T=0
245227 11 2* <50 keV T=2
24760 50 24" 340 keV 60 FG %IT="?; %n="?; %p="
T=1
25120 50 1~ 3000 keV 300 B F %IT=?; %p="; % He=7; %a="?
T=1
2550%x10' 15 1~ 1300 keV 300 KL N %1 T=?
T=1
25600 (37) 450 keV AB % He="?; %a="
T=1
2600x10' 10 17 750 keV 250 B %IT=?; % He=?; %a="
T=(1)
Ty/2: author quotes I'=500-1000.
26363 62 24" 550 keV 70 A FG 9%1T=?; %n=?; %p="; Y%a="?
T=1
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From ENSDF

16
808_5

Adopted Levels, Gammas

1993Ti07 (continued)

160 Levels (continued)

E(level) T T2 XREF Comments
2735x10' 10 (2,4)* 830keV /I0 B F %IT="; %p="; % He=7; %a=?; %3Be=?
T=1
27500 37) ~2500 keV B %1T=?; %> He=100
T=(0)
28200 7" 1000 keV A %a=100
2860x10" 20 B %IT="; % He=100
29000 7" 1000 keV A %p="; %a="?
2980x10' 10 9~ & 8* 750 keV 250 B %3He=7; %oa="
Ty /2: author quotes I'=500-1000.
3180x10! 60 %IT="; Yoa="
34000 107,97) 2300 keV A %a=100
35000 A %a=100
T Decay mode not specified.
¥ m=even.
y('°0)
E;(level) E E, L, Ef E Mult. 5t Liytce) Comments
6049.4 0T 60482 10 0.0 0" [EO] 100
6129.80 3~ 6128634 100 0.0 0% [E3] B(E3)(W.u.)=13.5 7
6917.1  2* 787.2 6 <0.008 6129.89 3~ [El] B(E1)(W.u.)<4x107>
867.7 12 0.027 3 60494 0" [E2] B(E2)(W.u.)=27 3
6915.5 6 100 0.0 0% [E2] B(E2)(W.u.)=3.1 1
7116.85 1- 986.93 15 0.070 14  6129.89 3~ [E2] B(E2)(W.u.)=21 5
1067.5 10 <6x10~% 6049.4 0t [El] B(E1)(W.u.)<6x1077
7115.15 14 100 0.0 0" [El] B(E1)(W.u.)=3.5x10"% 2
88719 2= 175496 1477 7116.85 1- [MI+E2] 2.14 BM1)(W.u.)=7x10"* 3;
B(E2)(W.u.)=10.3 15
1954.7 8 467 6917.1 2* [El] B(ED)(W.u.)=4.7x1075 9
27415 5 100 21 6129.89 3= [MI+E2] 292 B(MI1)(W.u.)=6.9x10"* 9;
B(E2)(W.u.)=8.2 7
28222 12 0.155 60494 0t [M2] B(M2)(W.u.)=0.18 6
8869.3 5 9.3 10 0.0 0t [M2] B(M2)(W.u.)=0.050 8
9585 1= 2688 11 12 4 6917.1 2% [El] B(E1)(W.u.)=3.5x10"% 12
9582 11 100 16 0.0 0" [El] B(E1)(W.u.)=6.6x107> 11
9844.5 2t 292718 347 6917.1 2t [MI] B(M1)(W.u.)=0.0042 8
3794.6 12 30 7 60494 0" [E2] B(E2)(W.u.)=1.2 3
9841.2 5 100 7 0.0 0% [E2] B(E2)(W.u.)=0.031 3
10356 4% 3439 3 100 10 6917.1 2% [E2] B(E2)(W.u.)=65 6
4225 3 <1.6 6129.89 3~ [El] B(E1)(W.u.)<3x107°
10352 3 9x1073 3 0.0 0" [E4] B(E4)(W.u.)=3.7 13
10957 0" 3839.670 100 7116.85 1= [Ml] B(M1)(W.u.)=0.07 4
11096.7 4% 4179.0 17 81 20 6917.1 2% [E2] B(E2)(W.u.)=1.0 3
4966.0 16 100 42 6129.89 3~ [El] B(ED)(W.u.)=5.9x1075 25
11520 2% 4402 4 <09 7116.85 1= [El] B(E1)(W.u.)<I1x10~%
4602 4 4411 6917.1 2t [MI] BM1)(W.u.)=0.014 4
5470 5 468 60494 0" [E2] B(E2)(W.u.)=3.1 5
11516 4 100.0 13 0.0 0% [E2] B(E2)(W.u)=155
12049 0" 12044.1 20 0.0 0" [EO] 100
12440 1=  6389.223 124 60494 0* [El] B(E1)(W.u.)=0.0011 4

Continued on next page (footnotes at end of table)
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§05°6 From ENSDF 100,-6

Adopted Levels, Gammas 1993Ti07 (continued)

7(160) (continued)

E;(level) J7 E, I, Eyf J% Mult. Comments

12440 1= 12434.820 100 00 0° [El] B(EHW.u)=0.014 2
12530  2- 3657712 677 4 88719 2- [MI] BMI)(Wu)=12 1
5412.1 10 24.5T 14 711685 1= [MI]  BMI)(W.u.)=0.12 I

s611.8 12 <2f 6917.1 2+ [El]  B(EI)(W.u)<4.5x1074

6398.7 10 1007 4 6129.89 3~ [MI] B(MI)(W.u.)=0.31 2

125247 10 1227 12 00 0F [M2] BM2)(Wu)=1.1217
12796 0~ 5678 4 100 7116.85 1= [MI1] B(MI)(W.u.)=0.65 6

12968.6 2~  4096.17 847 4 88719 2- [Ml] BMI)(W.u)=1.04 12
5850.7 5 12t 2 711685 1= [MI1] BMI)(W.u.)=0.05 /
6837.14 1007 4 6129.89 3= [MI1] B(MI)(W.u.)=0.27 3

12963.0 4 427 8 00 0F [M2] B(M2)(Wu)=1.03
13020 2% 13014 710 100 0.0 O0F I,0=0.7 eV 2.
13090 - 59728 318 7116.85 1= [M1] BMI)(W.u.)=0.31 9
7039 8 0.58 12 6049.4 0% [E1]  B(EI)(W.u.)=0.0017 6
13084 8 100 0.0 0t [El] B(E1)(W.u)=0.0335

" From 1986Zi08.
¥ The signature has been changed, where necessary, from that given in 1993Ti07 in order to conform to the convention used in the
nuclear data sheets.
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