}‘gTi%-l From ENSDF - Evaluated November 2021 §§T126-

BSe(a,py)  1979G107,1978Li13

History
Type Author Citation Literature Cutoff Date
Full Evaluation Jun Chen NDS 179, 1 (2022) 30-Nov-2021

1979Gl07: E=11, 12, and 13 MeV « beams were produced from the 7-MV Van de Graaft accelerator of the University of Freiburg.
Target was 100 ug/cm? self-supporting *>Sc foil. y rays were detected with two 120 cm® Ge(Li) detector and protons were
detected with an annular surface-barrier Si detector. Measured Ey, Iy, yy-coin, py-coin, py(#), Doppler-shift attenuation.
Deduced levels, J, &, Ty, y-ray branching ratios, multipolarities, mixing ratios, transition strengths. Comparisons with shell-model
calculations. See also 1978Gl05. Report levels up to 8323.

1978Li13: E=9.6 MeV a beam was produced from the University of Melbourne 5U Pelletron accelerator. Targets were 36 ug/cm?
3 metallic Sc on thick Ta backings. y rays were detected with Ge(Li) detectors at 26° and 154° and protons were detected with
annular Si detectors at 135° to 169°. Measured Ey, Iy, yy-coin, py-coin, Doppler-shift attenuation. Deduced levels, J, 7, Ty,
y-ray branching ratios, multipolarities, mixing ratios, transition strengths. Comparisons with available data and theoretical
calculations. See also 1977BoYN for report of Ty, from the same experiment. Report levels up to 4073. A 10% uncertainty in
stopping theory is assumed.

1974Br04: E=10 MeV. Measured Ey, recoil distance at 0°. Deduced Ty, for 3332 and 3508 levels.

BT Levels

E(level)T ek T1/2# Comments
0.0 0t
98355 27 >3.5 ps Ty/2: other: 1978Li13 report 2.3 ps +2/-7 from DSAM, which however is not adopted by
the authors as too close to the limit of applicability of DSAM method.
2295 1 4+ 0.97 ps 35 Ty/2: other: 0.44 ps +7—-4 (1978Lil3) is discrepant.
2421 1 2% 321fs6 Ty)2: weighted average of 42 fs 14 (1979Gl07) and 30 fs 6 (1978Lil3).
2999 1 0*
3224 1 3t 41 fs 6 Ty/2: weighted average 54 fs 17 (1979G107) and 39 fs 6 (1978Lil3).
3239 1 4* 49 fs 14 Ty/o: other: 16 fs +9—-6 (1978Li13).
3332 1 6+ @ 89 ps 8 Tyj2: from RDM in 1974Br04. Others: >3.5 ps (1979Gl07), >1.3 ps (1978Lil3).
3359 1 3~ 198 fs +80-70  Tjp: other: 44 fs 6 (1978Lil3) is discrepant.
3373 1 2% <28 fs Ty/2: other: <8 fs (1978Lil13).
3508 1 6@ 1.9ps 5 Ty/2: deduced by the evaluator from 1.4 ps<Tj<2.4 ps, with lower limit from DSAM in

1979GI07 and upper limit from RDM in 1974Br04. Other: 0.9 ps +5-3 from DSAM in
1978Li13, but it is inconsistent with Ty»>1 ps from RUL of 176y assuming
Mult(176y)=M1.

3618 1 2+ 38 fs 13 Ty/2: other: <8 fs (1978Lil13).

3703 2 1~

3711 5

3741 2 1" <1.4fs Ty/2: from 1978Lil3.

3783 1 37,47 1.2 ps +11-6  Ty: other: >6.9 ps (1978Lil3).

3853 1 3~ 30 fs 8 Ty/2: weighted average of 48 fs /4 (1979G107) and 27 fs 6 (1978Lil3).
4036 1 2% 22 fs 13 Ty/2: weighted average of 42 fs 17 (1979GI07) and 14 ps 11 (1978Lil3).
4046 1 50@ 0.37 ps 11 Ty/2: other: 0.022 ps 3 (1978Li13) is discrepant.

4074 2 2+ 351fs 11 Ty/2: other: 10 fs 4 (1978Li13) is discrepant.

4199 2 2"

4258 2 1"

4312 1 1t

4348 2 2%

4381 2 3,4,57) 21 fs 14

4389 2 4+ 35fs 14

43981 6@ 45 fs 14

44042 5@ g

4458 1 3t 49 fs 24

45641 8@ >3.5 ps

4583 1 3 28 fs 14
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I3Ti, -2 From ENSDF 2 Tix2

BSe(w,py)  1979G107,1978Li13 (continued)

48Ti Levels (continued)

E(level)" it T E(level)T et T 0"
4719 1 4+ 66 fs 24 61192  (4.5)
47942 (1-237) 28 fs 14 61265 1

47952 (374 70 fs 35 61474 (4" to 8)
48611  2+37 4% 21 fs 11 61532 (4" to7)
48851  (2*3%4h 61721  8+,6+@ 35 fs 28
49122 (1*2%) 6176 3 (2*3,4,57)
49161 5 0.19ps 711 | 61833 (2 to 6%)
49252 (234" 21 fs 11 62235 (0" to 4")
4940 1 (234" 62343 3

4956 1  (4*.5,67) >1.0 ps 6246 3 (0% to 3*)
49722 O 62543  3°

49922  5° 62685  (37)
51472 4% 50 fs 28 63162 (27,347
5155 2 sH@ <7 fs 63222 (2,3,4)
51582 4* <25 fs 63314 (1" to 5)
51601 7+ @ 28 fs 12 63374 3

51971  8+@ 76 fs 24 63633 (34"
52521 (253457) 49 fs +20-24 | 63943 (6%.77)
52742 (1°2) 6400 2 (4* to 8%)
5300 1 (4%,5,6) <35 fs 64144 (2" to 6)
53121 (50)@ 69 fs 28 64344 (3" to7)
53132 2t 64513  (2*3.4)
53572 (2734%) 6460 3 (4" to 8%)
53832 (3) 6476 3 3~

54913 2* 64915 (0" to 4")
55002 4% 26 fs 12 64933 (4%,5,6,7)
55222 3 65073  (6%,77)
55452 (47 to 8%) 65182 4%

55462 3° 65243 (4" to 8)
55692 2t 65303 (1" to67)
s616 1 (3)” 65362 (4% to7)
56201 2* 6539 3

s6301 7@ 24 fs 14 65442 (2 to 6)
56405 1* 65733 (567
56422 3° 24 fs 11 65844  (37)
57623 (47,5,6%) 66055  1-

58051 374 21 fs 12 66173 (4 to 8*)
58273 3° 66344  (37,457)
58462 3° <21 fs 66534 (1" t067)
58862 (4 to 8%) 6661 4 (3" to7")
58923 (1729 66734  (234)°
59173 2* 67072  (2*,3.4%)
59742 (4%,5,6) 67112  (4%,5,6,7)
5990 1 (4%,5,6%) 6744 1 (47,5,6%)
59932 (2)F 67572  (6%,7.8.9)
60341  9*77@& oy 67702 (4% to 8%)
60362  4* 6808 3

6039 1 6@ 25 fs 17 68143  (37)

6040 5 (1,2) 68252 (4% to8")
60442 (2,3) 68314 (0 to4")
6051 3 68414  3°

60575 (0% to4") 68693 (1" to5)
60843  (47,5,67) 6878 4 (0% to 4")
61027  1008@&  Sy4ps 68802  (6%,77) 125 fs +69-56
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I3Ti,-3 From ENSDF 2 Tix3

BSe(w,py)  1979G107,1978Li13 (continued)

48Ti Levels (continued)

E(level)" ik T " E(level)" et T 0"
68852 (4% to 8%) 72742 (4

6906 2 10,8,6@9&  97fs+76-63 | 72895 3+

69163 (3" to7) 73225 3

69442 (47,5,6,77) 73262 (6% to 10%)
69552 (5% to 8%) 7344 4 (4% to 87)
6966 3 (2% to 6%) 73534 (5t09)
69724  (0F to 4%) 73743 119,79&
69753 (3" to7) 7387 5

69844 (1" to57) 74273 97@ >0.7 ps
69853 (67,7 74315 (23,4
70334 (4Y) 74423 (4456
7040 2 (6%,7,8,9%) 74763 (3* to 7)
70543 (37) 7483 5 (0% to 4%)
70694 (37.4%) 7497 3 (4

70752 (6" to 107) 75312 (6%,7,8")
7093 3 (5" to 8%) 7535 3

71004 (2* to 6%) 7556 4 (2* to 6%)
71113 (5t09) 75714 (4 to 8%)
71182  (6%,77) 75873 (5,6,7.8%)
71493 (4 to 8%) 76233 (6%,77)
71623 (4* to 8%) 7656 4 (6% to 10%)
71835 (0" to 4%) 7668 3 10,89&
71995 (0 to 4*) 77094 (3" to77)
72213 (12345 80913  12,10,8,69¢
72563 (4)* 83234 108,69

T From 1979GI07 determined from their measured y-ray energies that are not listed by the authors.

¥ From Adopted Levels, unless otherwise noted. Arguments and assignments from this dataset are given in footnotes, where
available.

# From DSAM in 1979GI07, unless otherwise noted. Some values from 1978Li13 are much lower than those in 1979G107 and
other studies and therefore they are not used and given under the comments.

@ Spin from py(6) in 1979G107.

& 1f J(8091)=12 then J(7374)=11, J(7668,6906,6102)=10, and J(7427,6034)=9.

@ Excitation is consistent with prediction (1978Kul6) of a single 12* state at ~8 MeV.

y(*¥Ti)

Aj and A4 under comments are from 1979GI107.

Eileve) J7  E,T I+ Ef I
983.5 2+ 98313 100 0.0 0*
2295 4% 131173 100 983.5 2+
2421 2t 143695 9902 9835 2%

2421 1.0 2 0.0 0*
2999 0t 2016 100 983.5 2+
3224 3t 803 41 2421 2°

92747 233 2295 47
224027 734 983.5 2*
3239 4* 943.6 5 100 2295 47

Continued on next page (footnotes at end of table)
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I3Ti, -4 From ENSDF I3Ti, -4
BSe(w,py)  1979G107,1978Li13 (continued)
7(48Ti) (continued)
Ei(level)  J7 E,f I+ Ep V0 Mul® 5 Comments
3332 6* 1037.14 100 2295 4% E2 Ar=+0.23 2; Ay=-0.10 2
3359 3" 938 155 2421 2*
1064 7515 2295 4%
2374.7 4 91 2 983.5 2%
3373 2t 2387.6 5 89 3 983.5 2%
3369.6 14 113 0.0 0%
3508 6* 176 77 3 3332 61 [MI1]
12123 6 23 3 2295 4t E2 Ar=+0.22 3; Ay=—0.10 4
3618 2t 1197 92 2421 2%
2632.5 8 88 3 983.5 2%
3618 31 0.0 0%
3703 1- 2720 628 983.5 2%
3703 388 0.0 0%
3711 2728 100 983.5 2%
3741 1" 2758 724 6 983.5 2%
3737813 2846 0.0 0%
3783 3" 4 4232 4 73 4 3359 3°
559 31 3224 3%
1486.8 17 24 4 2205 4%
3853 3" 1432 51 2421 2%
1558 20 3 2205 4%
2866.713 753 983.5 2%
4036 2t 812 36 6 3224 3%
1614313 646 2421 2%
4046 5 714 61 3332 6*
807 92 3239 4%
1750.1 12 853 2295 4t D+Q  -0.047 A,=—0.18 3; Ay=+0.04 3
0: 0(4—4)=-0.32 +16-25 excluded by comparison
to RUL assuming Ar=yes.
4074 2t 834.0 8 385 3239 4%
1779 102 2205 4%
3090.1 11 526 983.5 2%
4199 %) 346 14 3 3853 3°
458 14 3 3741 1%
496 82 3703 1°
975 646 3224 3%
4258 1+ 555 100 3703 1°
4312 1" 1891 112 2421 2%
3328 316 983.5 2%
4312 58 7 0.0 0%
4348 %) 645 23 4 3703 1°
989 3410 3359 3°
3364 43 8 983.5 2%
4381 (3.4,57) 1142 315 3239 4%
2086 69 5 2205 4%
4389 4% 1165 457 3224 3%
2094 9@ 2 2295 4+
3406 46 6 983.5 2%
4398 6* 890 755 3508 6% D(+Q) -0.13  Ay=+0.222; Ay=—0.08 2
2103 255 2205 4%
4404 5(+) 1072 47 8 3332 6t D(+Q) -0.048 Ay=—0.19 3; A4=—0.03 4
2109 538 2205 4%
4458 3+ 2037 40 6 2421 2%
2163 40 6 2205 4%
3474 20 4 983.5 2%

Continued on next page (footnotes at end of table)
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I3Ti, -5 From ENSDF I3Ti,-5
BSe(w,py)  1979G107,1978Li13 (continued)
7(48Ti) (continued)
E;(level) 7 EJ Iyi Ef I Mult.# 1) Comments
i f
4564 g+ 1056 102 3508 6*
1232 902 3332 6% Q Ar=+0.27 2; Ay=—0.12 3
4583 3” 1224 296 3359 3°
2162 92 2421 2
2288 194 2295 4%
3600 43 8 983.5 2+
4719 4+ 1480 704 3239 4%
1495 304 3224 3%
4794 (1-237) 1421 51 3373 2%
2373 557 2421 2%
3810 406 983.5 2%
4795 (37,4 749 122 4046 50D
942 185 3853 3~
1012 102 3783 374
1556 295 3239 4%
1571 112 3224 3%
2500 204 2295 4%
4861 2t 3+ 4+ 1622 528 3239 4%
2566 488 2295 4%
4885 (2t3%4%) 1526 4310 3359 3
2464 5710 2421 2%
4912 (17,2%) 1294 448 3618 2%
1539 316 3373 2%
2491 255 2421 2
4916 5- 870 284 4046 5O
1133 507 3783 374
1408 224 3508 6%
4925 (2,3,4)* 544 4] 4381 (3.4,57)
851 51 4074 2%
1686 193 3239 4%
1701 133 3224 3%
2630 597 2295 4%
4940 (2,3.4)* 1157 62 3783 374
1701 224 3239 4%
2645 214 2295 4%
3956 519 983.5 2%
4956 (4%,5,67) 910 163 4046 50
1173 447 3783 374~
1448 203 3508 6%
1624 203 3332 6
4972 o* 1231 5510 3741 1%
3988 4510  983.5 2*
4992 5- 946 626 4046 50
1139 112 3853 3~
1209 132 3783 374
1484 143 3508 6%
5147 4+ 1073 216 4074 2%
1908 254 3239 4%
1923 244 3224 3%
2852 305 2295 4%
5155 50 751 244 4404 5%
1647 764 3508 6% D(+Q) -0.048 Ay=—0.17 5; A4=+0.07 6
5158 4+ 1919 234 3239 4%
1934 336 3224 3%
2863 336 2295 4%

Continued on next page (footnotes at end of table)
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I3Ti, -6 From ENSDF I3Ti, -6
BSe(w,py)  1979G107,1978Li13 (continued)
7(48Ti) (continued)
E;(level) Iz EJ Iyi Ef J; Mult.# Comments
5158 4+ 4174 113 9835 2+
5169 7+ 605 51 4564 8W
1661 304 3508 6* MI+E2  +0.11 +9—4 Ar»=-0.52 4; Ay=+0.01 4
1837 655 3332 6* MI+E2  +0.09 7 Ar,=-0.48 3; A4=—0.01 3
5197 8+ 633 833 4564 8% MI1(+E2) —-0.03 +25-35 Ap=+0.34 2; A4=+0.00 2
1689 142 3508 6%
1865 31 3332 6%
5252 (2t34,57) 1399 806 3853 3
1469 103 3783 3-4°
2957 103 2295 4%
5274 (17,2 962 123 4312 1+
1571 92 3703 1°
1915 469 3359 3
2853 336 2421 2
5300 (4%,5,6) 896 274 4404 54
1792 406 3508 6"
1968 336 3332 6*
5312 (57) 1266 253 4046 50 Apy=+0.26 4; Ay=—0.27 5
Mult.,s: E2 if J=7, M1+E2, —1.25 25 if
J=5, or M1+E2, —1.7 +9-12 if J=6.
1804 152 3508 6%+
1980 604 3332 6* D+Q Ar=-0.27 4; A4=+0.00 4
Mult.: if J=6, E1+M2 excluded from &
and comparison to RUL.
5: —0.02 +7-3 if J=7, —=0.07 +7-9 if J=5, or
+1.5 3 if J=6.
5313 2+ 2802 297 2421 2%
4330 717  983.5 2*
5357 (2%,3,4%) 1158 205 4199 (2%
1504 112 3853 3°
1998 153 3359 3-
2118 82 3239 4%
3062 113 2295 4+
4374 357 9835 2*
5383 (3)” 2144 447 3239 47
3088 567 2295 4
5491 2+ 2267 326 3224 3
3070 509 2421 2
4508 185 9835 2%
5500 4+ 1096 72 4404 5%
1102 213 4398 6*
1426 41 4074 2% Probably from J=2* member of doublet to
J=2% 4075 level; see the Adopted
Levels.
1454 31 4046 50
2168 144 3332 6%
3205 519 2295 4%
5522 3- 1739 365 3783 34
2163 339 3359 3
4538 315  983.5 2*
5545 (4" t08%) 2037 224 3508 6*
2213 784 3332 6F
5546 3- 1165 327 4381  (3.4,5)
1693 123 13853 3°
2187 133 3359 3°
2322 154 3224 3%

Continued on next page (footnotes at end of table)
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I3 Ti, -7 From ENSDF 3 Ti, -7
BSe(w,py)  1979G107,1978Li13 (continued)
7(48Ti) (continued)
E;(level) 7 Eﬂ Iyi Ef )7 Mult.# 9 Comments
i f
5546 3- 4562 286 983.5 2+
5569 2+ 1257 164 4312 1t
1866 4510 3703 1°
4586 399 983.5 2+
5616 (3)” 821 102 4795 (37.4)
1833 508 3783 374
2257 104 3359 3-
4632 306 983.5 2+
5620 2+ 2381 379 3239 4%
2396 295 3224 3%
3199 347 2421 2%
5630 7 1066 395 4564 8™ D(+Q) —0.035 Ap,=—0.28 3; A4=+0.03 3
2122 112 3508 6"
2298 506 3332 6% D+Q +0.06 4 A,=—0.43 3; Ay=+0.06 4
5640 1+ 5640 100 0.0 0*
5642 3- 923 122 4719 4%
1261 112 4381 (34,5)
1789 72 3853 3
1939 112 3703 1-
2418 102 3224 3%
3347 498 2295 4%
5762 4*56%) 1716 51 4046 5
2254 347 3508 6%
2430 143 3332 6
2523 316 3239 4%
3467 164 2295 4%
5805 374 1759 42 4046 509
2446 962 3359 3
5827 3- 2044 214 3783 374
2468 377 3359 3
3406 315 2421 2%
4844 113 983.5 2+
5846 3- 2607 315 3239 4%
3551 587 2295 4%
4862 113 983.5 2*
5886 (4% to 8%) 1488 277 4398 6"
2378 737 3508 6%
5892 (17,24 2533 133 3359 3°
3471 266 2421 2%
4908 287 983.5 2*
5892 338 0.0 0*
5917 2+ 4934 100 983.5 2+
5974 (4%,5,6) 662 173 5312 (5)
1018 234 4956 (4*,5,67)
1570 265 4404 50
2466 24 3508 6%
2642 123 3332 6
5990 4*56%) 1586 378 4404 5
1592 287 4398 6%
2751 356 3239 4%
5993 @) 3572 578 2421 2%
3698 194 2295 4%
5010 24 6 983.5 2+
6034 9+, 7+ 837 355 5197 8t MI1(+E2) Ar»=-0.21 3; A4=+0.00 4

0: 6(9—8)=0.00 5 or 6(7—8)=-0.09 9.

Continued on next page (footnotes at end of table)
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I3 Ti, -8 From ENSDF I3Ti, -8
BSe(w,py)  1979G107,1978Li13 (continued)
7(48Ti) (continued)
E;(level) 7 E,f LF E; i Mult.# s Comments
6034 9*,7* 1470 655 4564 8™ MI1+E2 Ary=-0.35 3; A4=—0.05 4
5: 6(9—8)=0.10 5 or §(7—8)=-0.14 8.
6036 4+ 3741 100 2295  4*
6039 6 870 133 5169 7°
1641 805 4398 6* D(+Q) 0.0 +2-3  Ay=+0.24 3; A4=-0.16 4
0: 6(7—6)=-3.50 25 excluded by comparison
to RUL assuming Ar=yes.
2531 72 3508 6F
6040 (1,2) 6040 100 0.0 0*
6044 (2,3) 1183 245 4861 2t 3t 4t
1970 765 4074 2%
6051 2268 100 3783 374
6057 (0* to 4*) 5074 100 983.5 2+
6084 (4%,5,67) 1680 627 4404 54
2301 133 3783 374
2576 255 3508 6%
6102 1098 1538 100 4564 8™ Ar=-0.38 3; A4=—-0.255
Mult.,6: E2 if J=10 or M1+E2, —0.78 7, if J=8.
6119 4+*,5) 2336 173 3783 374
2611 163 3508 6%
2787 112 3332 6
3824 566 2295 4%
6126 1 6126 100 0.0 0*
6147 (4* o 8%) 1749 100 4398 6%
6153 @*to77) 2107 166 4046 50
2645 265 3508 6%
2821 589 3332 6
6172 8*,6% 975 72 5197 8*
1003 253 5169 7 M1+E2 Ar=—0.39 4; A4=+0.02 4
5: 6(8—7)=+0.07 +7-5 or §(6—7)=-0.10 5.
1608 685 4564 8™ Ar=+0.33 3; Ay=—0.04 4
Mult.,6: D+Q, 0.00 +4—6 if J=8 or E2 if J=6.
6176 (2*3,457) 2817 5020 3359 3"
3881 5020 2295 4%
6183 (2% to 67) 2944 4515 3239 4%
3888 5515 2295 4%
6223 (0% to 4*) 5240 100 983.5 2+
6234 3- 2616 357 3618 2%
3813 256 2421 2%
5250 40 10 983.5 2*
6246 (0% to 3%) 2505 408 3741 1*
2873 608 3373 2%
6254 3- 1873 326 4381  (3.4,57)
2180 419 4074 2
2881 276 3373 2*
6268 (37) 5284 100 983.5 2+
6316 (2*3.4%) 2698 8§82 3618 2*
2943 305 3373 2
4021 305 2295 4%
5332 327 983.5 2+
6322 (2,3,4) 2963 508 3359 3
3098 508 3224 3%
6331 (1* o 5%) 3107 100 3224 3*
6337 3- 2554 100 3783 374
6363 3.4* 1959 539 4404 54
3124 479 3239 4%

Continued on next page (footnotes at end of table)
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I3Ti, -9 From ENSDF I3Ti, -9
BSe(w,py)  1979G107,1978Li13 (continued)
7(48Ti) (continued)
E;(level) 7 g LF E; i
6394 (6%,77) 764 122 5630 7
1082 102 5312 (57)
1197 82 5197 8*
1438 706 4956 (4*,5,67)
6400 4" 08" 2002 45%9 4308 6*
2892 20%6 3508 6+
3068 25%2 3332 6t
6414 2t to 67) 4119 100 2295 4%
6434 3~ to77) 2388 100 4046 50
6451 (2%.3.4) 2598 286 3853 3~
3212 4610 3239 4%
3227 266 3224 3F
6460 (4" t0 8%) 3128 100 3332 6F
6476 3” 2623 100 3853 3
6491 (0" to4*) 4070 6020 2421 2%
5508 40 20 983.5 2+
6493 (4*,5677) 1577 255 4916 5
2447 58 8 4046 5O
2985 173 3508 6F
6507 (6%,77) 1551 238 4956 (4,5,67)
1943 72 4564 8™
2461 224 4046 50
2999 285 3508 6F
3175 204 3332 6F
6518 4+ 3279 579 3239 4*
3294 439 3224 3
6524 (4" t0 8%) 3016 100 3508 6F
6530 (1"t 67) 2747 100 3783 374
6536 4*t077) 2490 376 4046 50
3204 636 3332 6F
6539 1614 100 4925 (2,34
6544 (2t to 6%) 4249 100 2295 4%
6573 (5,6,77) 943 175 5630 7
2169 10 4 4404 5
2175 226 4398 6"
3065 336 3508 6F
3241 184 3332 6F
6584 (37) 4289 44 8 2295 4%
5600 56 8 983.5 2*
6605 1- 6605 100 0.0 0*
6617 (4" t0 8%) 3109 100 3508 6F
6634 (374,57 2588 346 4046 5O
2781 388 3853 3
3395 285 3239 4F
6653 (1" to67) 2870 100 3783 3747
6661 3 to77) 2615 100 4046 5O
6673 (2,3,4)* 2890 100 3783 3747
6707 (2%,3,4%) 2854 528 3853 3
4412 225 2295 4%
5724 266 983.5 2+
6711 (4*567) 6712 276 6039 6
1795 368 4916 5
2665 14 4 4046 50)
3203 235 3508  6F

Continued on next page (footnotes at end of table)

9


https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1979Gl07,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1978Li13,B

I3Ti,-10 From ENSDF I3Ti,-10
BSe(w,py)  1979G107,1978Li13 (continued)
7(48Ti) (continued)
E;(level) I E),T Iyi Ef J; Mult.# Comments
6744 4*,5,6%) 2698 173 4046 5O
3236 143 3508 6"
3412 357 3332 6*
4449 346 2295 4%
6757 (6%,7,8,9) 723 204 6034 9*7*
1127 103 5630 7
1560 705 5197 8*
6770 (4% to 8%) 3438 100 3332 6F
6808 2427 100 4381  (3,.4,57)
6814 (37) 3575 100 3239 4%
6825 (4% to 8%) 2427 60 10 4398 6*
3317 40 10 3508 6"
6831 (0% to 4%) 4410 60 10 2421 2%
5848 40 10 983.5 2*
6841 3- 3602 407 3239 4%
4546 607 2295 4%
6869 (I"to57) 3510 100 3359 3
6878 (0" to4%) 4457 100 2421 2%
6880 (6%,77) 1568 903 5312 (57)
2316 103 4564 8™
6885 (4% to 8%) 3377 5510 3508 6%
3553 4570 3332 6*
6906 10,8,6 872 100 6034 9t 7* D+Q  Ay=-027 3; Ay=+0.10 4
5: 6(10-9)=—0.03 4, §(859)=—0.02 4, 5(8—7)=-0.05
+5-2, or 5(6—7)=-0.05 +5-2.
6916 3 to77) 2870 100 4046 50
6944 (4%,5,6,77) 2898 70 10 4046 5O
3436 30 10 3508 6%
6955 (5" to 8%) 1786 305 5169 7t
3447 705 3508 6%
6966 (2* to 6%) 4671 100 2295 4%
6972 (0" to4%) 5988 100 983.5 2*
6975 3 to77) 1983 346 4992 5
2019 666 4956 (4*,5,67)
6984 (I"to57) 3131 100 3853 3~
6985 (6*,7) 1816 133 5169 7*
2029 306 4956 (4%,5,67)
2421 255 4564 8%
3477 327 3508 6*
7033 4" 2652 100 4381 (3.4,57)
7040 (6,7,8,9%) 467 102 6573  (5,6,7%)
2476 90 10 4564 8%
7054 (37) 3695 100 3359 3
7069 (3,4%) 2870 100 4199 (2%
7075 (6% to 10¥) 973 40 10 6102 1098
1878 306 5197 8*
2511 306 4564 8™
7093 (5" to 8%) 1924 2070 5169 7*
3761 80 10 3332 6F
7100 (2" to 67) 4805 100 2295 4%
7111 (51t9) 1481 100 5630 7
7118 (67,77) 1806 225 5312 (57)
1921 142 5197 8*
2554 142 4564 8™
2720 183 4398 6*

Continued on next page (footnotes at end of table)
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BTy, -1 From ENSDF 2 Tis-11

BSe(w,py)  1979G107,1978Li13 (continued)

y(48 Ti) (continued)

E;(level) I E),T Iyi Ef J; Mult.# Comments
7118 (6%,77) 3610 102 3508 6*
3786 24 3332 6*
7149 (4% to 8%) 2751 100 4398  6*
7162 (4% to 8%) 3654 100 3508 6F
7183 (0 to 4%) 4762 40 710 2421 2%
6200 60 10  983.5 2*
7199 (0 to 4%) 4778 100 2421 2%
7221 (1,2,3,4%) 2840 607 4381 (3.4,57)
3147 407 4074 2%
7256 @* 3210 609 4046 5O
4017 409 3239 4%
7274 4" 1962 265 5313 2*

3766 518 3508 6
3942 235 3332 6

7289 3* 6306 100 983.5 2*
7322 3- 6339 100 983.5 2*
7326 (6" to 10Y) 2129 657 5197 8*

2762 357 4564 8%
7344 (4* to 87) 2946 100 4398 6*
7353 (5t 9) 1723 100 5630 7
7374 11,9,7 468 102 6906 1086

1272 902 6102 108 D+Q  Ap;=—0.30 4; Ay=+0.05 4

§: 6(11-10)=0.00 6, 6(9—10)=—0.05 7,
5(9—8)=0.00 7, or §(7—8)=—0.07 9.

7387 814 100 6573 (5,6,7%)
7427 9,7 1393 666 6034 9t 7* Apy=+0.45 3; Ay=—0.19 4

Mult.,5: D+Q, —0.60 15, if 959, Q if 9—7, or D+Q,
—0.67 15, if 7-7.

2230 143 5197 8

2863 205 4564 8%

7431 (2,3,4)* 5136 100 2295 4%
7442 (4%,5,6%) 3044 358 4398  6*
5147 658 2295 4%
7476 BT to7") 2520 688 4956 (4*,5,67)
3072 328 4404 5%
7483 (0" to 4%) 6500 100 983.5 2*
7497 4" 2185 100 5312 (57)
7531 (67,7,8%) 1901 193 5630 7

2334 47 5197 8*
3133 376 4398 6"
7535 460 105 7075 (6" to 10%)
629 305 6906 10,8,6
778 255 6757 (6%,7,8,9)
1433 355 6102 108

7556 (2* to 6%) 5261 100 2295 4%
7571 (4* to 8%) 4239 100 3332 6
7587 (5.6,7.8%) 1415 21 4 6172 8*,6*

1957 376 5630 7
4255 42 8 3332 6*

7623 (67,77) 2311 50 10 5312 (57)
3059 50 10 4564 8%
7656 (6% to 10%) 3092 100 4564 8™
7668 10,8 1566 100 6102 10498 D+Q  Apy=+0.29 4; A4=—0.255
8: 6(10-10)=—0.90 74 or §(8—8)=—0.95 15.
7709 B3 to77) 3663 100 4046 5O

Continued on next page (footnotes at end of table)
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48
les'

33 TiZ6 -12 From ENSDF 2
BSe(w,py)  1979G107,1978Li13 (continued)
y(48 Ti) (continued)
E;(level) I EJ Iyi Ef T ; Mult.# Comments
8091 12,10,8,6 717 100 7374 11,9,7 D+Q Ap=-0.34 5; A4=+0.01 6

0: 6(12—11)=+0.02 6, 6(10—~11)=-0.05 6, 6(10—9)=+0.02 6,
6(8—9)=-0.05 6, §(8—7)=+0.02 6, or 6(6—7)=-0.07 6.

8323 10,8,6 896 100 7427 9,7 D+Q Ap=-0.37 6; Ay=-0.057
0: 0(10-9)=+0.05 7, 6(8—9)=-0.14 8, 6(8—7)=+0.05 +10-5,

6(6—-7)=-0.19 +13-3.

 Values with uncertainties are from 1978Li13 and those without uncertainties are deduced (in 1985A114 evaluation) from level
energies listed in 1979GIl07, unless otherwise noted. Note that 1979GI07 report 189 excited states with energies and y branching
ratios determined from their measurements of y transitions, which, however, are not listed by the authors.

¥ gphoton branching from each level (1979G107).

# D,Q or D+Q with § under comments from py(6) in 1979G107 and magnetic or electric nature from comparison of corresponding
transition strength to RUL where Ty, is measured.

@ Discrepant with adopted Ty(2421y)/Ty(1438y)=0.054 3 and Iy(2092y)/Ty(3404y)=0.85 12.

& Total Iy=90% indicates an error in table 1 of 1979G107 (1985Al114 evaluation).

¢ Branches agree with (n,y) and (p,p’y) only if inverted; probable inadvertent error by 1979GI107 (1985A114 evaluation).
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48 48
22T126']3 From ENSDF 22T126']3
BSe(o,py)  1979G107,1978Li13
Level Scheme
Intensities: % photon branching from each level
s
&
IS
® $
10,8,6 ® ) 8323
Q’(
&
12,10,8,6 A - N 8091
s 2
& o S

B~ t77) i K " S S 7709

10,8 ,§‘ S . K fo2 A A 7668

(6" t0107) o8 3 -5 £ 2 7656

- » ~ ~

©"77) 7623

(5,6,7,8%) 7587

9,7 7427 >0.7 ps
11,9,7 7374

8%.6% 6172 35fs28
10778 6102  >l.4ps
7 5630 24 fs 14
57 5312 69 fs28
8(+) 4564  >3.5ps
50) 4046 0.37ps 11
6" 3332 89ps8
ot 0.0

48
22 Tgg
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48 48
2§T126']4 From ENSDF 2§T126_]4

BSe(a,py)  1979G107,1978Li13

Level Scheme (continued)

Intensities: % photon branching from each level

S o
9 N N

@rwosh W & N % S $ A > 2 7571
2" to6%) ’ ¥ & S S o S
27w N & Iy RS & X 3 S 7556

> $ 9 2 7535
67,7.87) v 7531
[Ca) 7497
(67 to 10T) 7075
10,86 6906 97 fs +76-63
(67,7.8,9) 6757
1008 6102 >1.4ps
7 5630 24 fs 14
() 5312 69 fs 28
= 5197 76 fs 24
6" 4398  45fs 14
[ 3332 89ps8
4 2295  0.97 ps 35
0+ 0.0

48
25 Tiyg
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48 48
22T126']5 From ENSDF 22T126']5
BSe(o,py)  1979G107,1978Li13
Level Scheme (continued)
Intensities: % photon branching from each level
$
Q A %
S g S
0" to4h) & & J;Q & o 7483
G o7 S S SR 7476
@560 50 s s v s 7442
234)7% s s S » N S 7431
o o S S (o5

o7 e 3 3 7427  >0.7ps

© & 6.; S 7387
11,97 M & N 7374
(51009) ~ © b5 & 7353

oy
(47 108%) vy 8 NS 7344
(67 t0 10T) YT e S 7326
3- LS 7322
e
3t © 7289
10,8,6 6906 97 fs +76-63
(5.6.71) 6573
10,8 6102 >1.4ps
9+t 6034  <21fs
7 5630 24fs 14
8+t 5197 76 s 24
(41,567) 4956 >1.0ps
8(+) 4564  >3.5ps
500 4404 <42 fs
ps 4398 45 fs 14
4+ 2295 097 ps 35
2" 983.5  >3.5ps
ot 0.0
487
22 Tgg
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48 48
2;ST‘126—16 From ENSDF 23“26‘16

BSe(o,py)  1979G107,1978Li13

Level Scheme (continued)

Intensities: % photon branching from each level

A
Y& e e
) TEI s s R 7274
@7 PN TS 7256
T T T e T ST

(1,2,3,47) S8 ¥ 7221
01047 RO AN

o) 8 ¢ 7199
(O t0d) S A S 2l
(4"t 8") VT RIS TS S 7162
(47 to 8%) ST TITE T T8 7149
(G ST TS 7118
Gw9) T e TS 7111

+ + N —\—
@7 to67) S F——¢ 7100
(57 to 87) $—% \ 7093
(67 to 107) o 7075
3.4 7069
(37) 7054
1000).8 6102 >1.4ps
7 5630 24 fs 14
2t 5313
57) 5312 691528
8+ 5197 76 fs 24
7t 5169 28fs 12
g(+) 4564  >3.5ps
6F 4398 45fs 14
3457) 4381 21fs 14
2" 4199
2+ 4074 35fs 11
50) 4046 0.37ps 11
6" 3508 19ps5S
= 3359 198 fs +80-70
6+ 3332 89ps8
4+ 3239 49fs 14
- 2421 32f56
4+ 2295 097 ps 35
2+ 983.5 >3.5ps
0* 0.0

48
2 Tiyg
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48 48
Tiye-17 From ENSDF Ti,e-17
BSe(o,py)  1979G107,1978Li13
Level Scheme (continued)
Intensities: % photon branching from each level
/\\Q §
S
(6".789") S AR S 7040
@h v L & @ N < 7033
(Gi) L A A S ¥ 6985
05 T o $ :
(;7 ©05°) S—& ogo\ S 6984
(B~ t7) S 8 6975
(01 to 41) X3 « 6972
(2" 06" F— S—— 6966
(5" t08") o 6955
(47,5,6,77) & 6944
(3 t07) 6916
(5,6,77) 6573
7" 5169 28fs 12
5= 4992
4+567) 4956 >1.0ps
8+ 4564  >3.5ps
(3457) 4381 21fs 14
5(-) 4046 0.37ps 11
3~ 3853 30fs 8
6t 3508  1.9psS
1 2295 0.97ps 35
2" 983.5  >3.5ps
ot 0.0
48
22 Tgg
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48 48
2§T126—18 From ENSDF 23“26‘18

BSe(o,py)  1979G107,1978Li13

Level Scheme (continued)

Intensities: % photon branching from each level

$
&
N

10,8,6 © RN S S 6906 97 fs +76—63
(41 toﬁS*) R qui ga" N 6885
6",77) K2 N S 6880 125 fs +69-56
0" tod") o —a — 6878
(" 105) —

WS S S — N 6869
3~ S AT S 6841

T o4t o — S
(0T to4™) > 0 S 6831
= T e N S
4T 08") > ) S — 6825
3) ~ & NSNS 6814
~ S & o \
4% 10 87) O o\ 280(8)
0 \ 77!
(67,7.8,9) 6757
9+, 7t 6034 <21fs
7 v 5630 24fs 14
) 5312 69fs 28
8+ 5197 76 fs 24
8(+) 4564  >3.5ps
6" 4398  45fs 14
(3457) 4381  21fs 14
6" 3508 19ps5
= 3359 198 fs +80-70
6" 3332 89ps8
4+ 3239 49fs 14
ot 221 32156
4+ 2295 0.97 ps 35
2+ 983.5 >3.5ps
0F 0.0
48y
2 Tiyg
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487 48y
22T126']9 From ENSDF 22T126']9
BSe(o,py)  1979G107,1978Li13
Level Scheme (continued)
Intensities: % photon branching from each level
o o 2
¥y S &£ & A N
@564 R A A A ST SRV S 2N 6744
(47,5,6,77) e v ~ ° N S 6711
& R S—rd N S
(27347 ’ 9 o S 6707
234" o g — 6673
e ~ N A SN vyre
(37 to 77) & o s \Qeﬁ 6661
(1" t06) S— 3 S 6653
B~A457) o 6634
[CRICE D) 6617
6 6039 25fs 17
5~ 4916 0.19ps 11/
5(-) 4046 0.37ps 11
3~ 3853 30fs8
374 v v 3783 12ps+11-6
6" 3508 19ps5
6 3332 89ps8
yrs 3239 49fs 14
4+ 2295 097 ps 35
2" 983.5  >3.5ps
0" 0.0
48
22 Tigg
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48 48
2ng%—ZO From ENSDF 2§T126_20

BSe(o,py)  1979G107,1978Li13

Level Scheme (continued)

Intensities: % photon branching from each level

\§ © »
o) « W
N o ™ v S
1- S § 5/@ v\\ bfw (‘\:, @\ %\« SQ . 6605
37) . o S & & X y N 6584
(5,+6,7')+ had § 6573
(2" t06") 6544
6539
7 5630 24 fs 14
234" 4925 21fs 1]
5(+) 4404 <42 fs
6" 4398 45fs 14
6" 3508 19ps5
6+ 3332 89ps8
4+ 2295 0.97 ps 35
2 983.5  >3.5ps
0* 0.0
48y
2 Tiyg
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48 48
22T126'21 From ENSDF 22T126'21
BSe(o,py)  1979G107,1978Li13
Level Scheme (continued)
Intensities: % photon branching from each level
e &
g 8
@ w7) T e 8 6536
(1"t067) i ISR 6530
@ 08" 5 A;;&i,@q ‘,:?7 & Y A 6524
4t R T SR R SN I 6518
——F— o —s— >— "
(G R N S 6507
@567) R S E 6493
0" 0dh) 7Y &S 6491
3- T S e e 6476
(4" 108%) R R N 6460
@'34 T Y e S 6451
B 77) YR e S e 6434
(@' w6h) RS AN 6414
T + NN N

(4" 0 8") 6400
4+567) 4956 >1.0ps
5~ 4916  0.19ps /1
8+t 4564  >3.5ps
6+ 4398 45fs 14
50) 4046 0.37ps 11
3~ 3853 30fs8
374” 3783 12ps+11-6
6" 3508 1.9psS
6" 3332 89ps8
4+ 3239 49fs 14
37 3224 41fs6
ot 2421 32156
4t 2295 0.97 ps 35
2" 983.5  >3.5ps
0+ 0.0

48
25 Tigg
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48 48
22T126'22 From ENSDF 22T126'22
BSe(o,py)  1979G107,1978Li13
Level Scheme (continued)
Intensities: % photon branching from each level
R o 9o R
Sy &8
©".7) YIS 38 6394
+ oNTNTY T .
(37,4) ﬁ;f@\ib?n? 6363
3 - T T O TS S % 6337
(ITto57) S_F " 6331
ST I RS S

234 SRS T T T Y 6322
(2345 TSR ST 6316
3) A I S 6268

- SR TR o o TS
3 s o 6254
(0" t03%) RS SN i 6246

= M S SRR, 6234
(0T t04") A S N \ 6223

T06 DY S Se \
(2710 6") N 6183
(2"3457) 6176
= / \ 6172 35fs28
7 5630 24fs 14
57) 5312 69 fs 28
8" 5197 76fs 24
7" 5169 28fs 12
4+567) 4956 >1.0ps
g(+) 4564  >3.5ps
5(+) 4404 <42 fs
(3457) 4381 21fs 14
o+ 4074 35fs 11
3747 3783 1.2ps +11-6
o 3741 <14fs
2t 3618  38fs 13
2" 3373 <28fs
P 3359 198 fs +80-70
s 3239 49fs 14
3t 3224 41fs6
- 2421 3256
4+ 2295 0.97 ps 35
2" 983.5  >3.5ps
ot 0.0

48
22 Tgg
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48 48
22T126'23 From ENSDF 22T126'23
BSc(a,py)  1979G107,1978Li13
Level Scheme (continued)
Intensities: % photon branching from each level
S » S S
o) & o $ . 6153
o T oo,

(4708 AR R S N 6147

1 g ey 5 6126

775 & v ~ o bf';c (\‘? N & S

L NTRATSTS TS 6119

100,38 e N 6102 >1.4ps

(47567) ST T o S 6084

0 104 A SO S S\ 6057

R N S o\ 6051
S
23 A S \ 6044
(1,2 6040

P
9777

- 5197
7+ 5169
2+ 3 4F 4861
8+ 4564
5(+H) 4404
6" 4398
2" 4074
50) 4046
374 3783
6+ 3508
6+ 3332
4+ 2295
2+ 983.5
0+ 0.0

48
25 Tiyg

251517

<21fs

76 fs 24
28fs 12

21fs 11
>3.5 ps
<42 fs

451s 14

35fs 11
0.37 ps 11

1.2ps+11-6

19pss5
89ps8

0.97 ps 35

>3.5 ps

23



48Ty 24

48Ty 24

20 e From ENSDF 227726
BSc(a,py)  1979G107,1978Li13
Level Scheme (continued)
Intensities: % photon branching from each level
@ 5993
(4756%) N 5990
+
(4+ 5,6) %g wﬁ\w@u{@,& 5974
2t e sy 5917
(1-2% N N G s 5892
T SO N7V
(47 08") TP ey 5886
3 FETY e TSI Y, 5846 <21 fs
i RANRF N 2 5827
3-4- A \ 5805 21 fs 12
(4*.56%) \ 5762
3 \ 5642 24fs 11
It 5640
7 5630 24 fs 14
) 5312 69 fs 28
(4+.567) 4956  >1.0ps
4+ 4719 66 fs 24
g+ 4564 >3.5ps
500 4404 <42 fs
o 4398 45fs 14
(34,57) 4381 21fs 14
50-) 4046  0.37ps 11
3~ 3853 30fs8
374 3783  12ps+11-6
- 3703
6" 3508 1.9ps5
= 3359 198 fs +80-70
6" 3332 89ps8
4 3239 49fs 14
Py 3224 41fs6
ot 2421 32fs6
4’ 2295 097 ps 35
2+ 983.5  >3.5ps
0t 0.0
48
22 Tgg
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48 48
77 Tlye=25 From ENSDF 25 Tpg-25
BSe(a,py)  1979G107,1978Li13
Level Scheme (continued)
Intensities: % photon branching from each level
S
SFS S8
2+ PVY S8 Ss 2% 5620
)~ TYNY RELH S0y 5616
2+ wWONTN &‘f&“’:@ﬁ\@f’@ & 5569
3 vzw'\,\\ﬂgé\ NS 5546
SN
(@7 108" AN RIS EIDEEN 5545
3- TV SEZFIL R 5522
4t T T SSe e 5500 26 fs 12
o & \vaf:i \\%%,%Qv\\%a? — 5491
— LN W3 >
G FESFSE_ o s
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5(+) 4404 <42 fs
s 4398 45fs 14
(BA457) 4381  21fs 14
I 4312
@hH 4199
2t 4074 35fs 11
505 4046 0.37ps 11
3- 3853 30fs8
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6" 3332 89ps8
e 3239 49fs 14
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0* 0.0
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20 e From ENSDF 227726
BSe(o,py)  1979G107,1978Li13
Level Scheme (continued)
Intensities: % photon branching from each level
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3 3853 30fs8
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22T126'27 From ENSDF 22T126'27
BSe(a,py)  1979G107,1978Li13
Level Scheme (continued)
Intensities: % photon branching from each level
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22T126'28 From ENSDF 22T126'28
BSc(a,py)  1979G107,1978Li13
Level Scheme (continued)
Intensities: % photon branching from each level
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22126 From ENSDF 27 T1ye-29

BSc(a,py)  1979G107,1978Li13

Level Scheme (continued)

Intensities: % photon branching from each level
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