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Adopted Levels, Gammas

History
Type Author Citation Literature Cutoff Date

Full Evaluation S. Ota and E. A. Mccutchan NDS 203,1 (2025) 1-Apr-2025

Q(β−)=−2930.60 15; S(n)=8880.72 15; S(p)=10464.9 7; Q(α)=−8952.5 5 2012Wa38

47Ti Levels

Cross Reference (XREF) Flags

A 47Sc β− decay H 45Sc(α,npγ),(α,d) O Coulomb excitation

B 47V ε+β+ decay I 46Ti(n,γ),(pol n,γ) E=thermal P 48Ti(p,d)

C 9Be(48V,47Tiγ) J 46Ti(d,pγ) Q 48Ti(d,t)

D 10B(40Ca,3pγ),36S(14C,3nγ) K 46Ti(d,p) R 48Ti(3He,α)

E 44Ca(α,nγ),47Ti(p,p′),(p,p′γ), L 46Ti(pol d,p) S 48Ti(α,αnγ),(16O,12Cγ)

F 45Sc(3He,p) M 47Ti(γ,γ′) T 50V(p,α)

G 45Sc(3He,pγ) N Ti(n,n′),(n,n′γ)

E(level)† Jπ‡ T1/2
# XREF Comments

0.0@ 5/2− stable ABCDEFGHIJKLMNOPQRST µ=−0.78848 1 (2019StZV,1965Dr03,1953Je16)
Q=+0.302 10 (2021StZZ,2008Py02); T=3/2
Jπ: J=5/2 from NMR (1953Je16) and EPR

(1961Ga16). π=− from L(d,t)=L(3He,α)=3.

µ: NMR with 39K standard, adjusted by 2019StZV
from original measurement of −0.78848 1 from
1965Dr03.

Q: from atomic beam measurement in 2008Py02.
Others: +0.29 1 (1965Ch19) atomic beam, no
polarization correction included; +0.30 2 from
hyperfine structure measurement with
Sternheimer-free determination (1990Ay01).

from atomic beam magnetic resonance 1994St27
deduced octupole magnetic moment as < −1.1 9 and
hexadecapole quadrupole moment as < −1.3 5.

159.371@ 21 7/2− 210 ps 6 ABCDEFGHIJKLMNOPQRST µ=−1.9 6 (2020StZV,1977Bu10); T=3/2
T1/2: weighted average of 218 ps 16 from

(40Ca,3pγ),36S(14C,3nγ) and 209 ps 6 from
(α,nγ) Other: 0.22 ns 7 from αγ(t) in Coulomb
excitation.
µ: from IPAD measurement in 1977Bu10.

1250.7 10 (1/2−,3/2−) K Jπ: L(d,p)=1.

1252.09@ 4 9/2− 140 fs 13 CDEFGHI NOPQ T Jπ: M1+E2 1093γ to 7/2− and E2 1252γ to 5/2−.

T1/2: weighted average of 118 fs 28 in (14C,3nγ)
and 146 fs 14 in (α,nγ) both from DSAM. Other:
0.35 ps 14 from DSAM in (α,npγ).

1444.25@ 4 11/2− 0.90& ps 14 CDEFGH K N PQ ST T1/2: others: 1.0 ps 4 and 1.0 ps +12−5 from DSAM
in (p,p′γ) and 1.2 ps 4 from DSAM in (α,npγ).

Jπ: E2 1285γ to 7/2−, band assignment.
1549.65 9 3/2− 1.5 ps 4 BC EFGHIJKL N PQR T XREF: R(1566)

Jπ: from J-dependence of vector analyzing power and
angular momentum transfer in (d,p) and (pol d,p).

1670? 80 N T E(level): from (n,n′).
1793.80 16 1/2− 1.7 ps +17−6 BC EFGHI KL R T XREF: F(1788)K(1788)R(1788)T(1783)

Jπ: from J-dependence of vector analyzing power and
angular momentum transfer in (d,p) and (pol d,p).
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Adopted Levels, Gammas (continued)

47Ti Levels (continued)

E(level)† Jπ‡ T1/2
# XREF Comments

1825.0 1 3/2+,5/2+ 2.1 ps +19−7 C E I K N PQR T Jπ: D+Q 1825γ to 5/2− , L(d,p)=L(d,t)=2.
2163.2 2 3/2− 25 fs 4 B EFGh KLM PQR t T1/2: weighted average of 26 fs 7 (1967Ra03) from

(γ,γ′) and 21 fs 6 (1972We18) and 36 fs 10
(1979PeZV) from DSAM in (p,p′γ).

Jπ: from J-dependence of vector analyzing power and
angular momentum transfer in (d,p) and (pol d,p).

2166.7 2 5/2 19 fs 5 B E h t Jπ: D(+Q) 2007γ to 7/2−, log ft=6.2 from 3/2−

parent.

2259.5 2 5/2+ 0.54 ps 12 E K PQ T XREF: K(2252)
Jπ: L(d,t)=L(d,t)=2, 2101γ to 7/2− .

2297.1 2 (5/2−,7/2−) <10 fs C E H K MN T XREF: H(2310)T(2311)

T1/2: other: ≈4 fs from gΓ2
γ0
/Γ in (γ,γ′).

Jπ: L(d,p)=(3).
2344? K

2364.9 2 1/2+ >1.53 ps E K PQR T Jπ: L(d,p)=L(p,d)=L(d,t)=0.
2406.2 2 (7/2−,9/2−) 23 fs 7 CDE K n Jπ: 962γ to 11/2− , 2406γ to 5/2−.
2416.3 2 1.0 ps +6−3 E HI K n T XREF: T(2430)
2499.4? 19 I

2520? 1/2+ k Q Jπ: L(d,t)=0.
2525.8 2 3/2−,5/2− 94 fs 19 B EFG k Jπ: log ft=5.4 from 3/2−, 2366γ to 7/2−.
2548.2 2 3/2− 6.2 fs 7 B E HI KLM Q T XREF: I(2554)Q(2560)

T1/2: from gΓ2
γ0
/Γ in (γ,γ′). Other: <13 fs from

DSAM in (p,p′γ).
Jπ: from J-dependence of vector analyzing power and

angular momentum transfer in (d,p) and (pol d,p).
2572.9 2 1/2+ 0.53 ps +22−14 E K p Jπ: L(d,p)=0.
2599.6 2 (5/2−,7/2−) 1.3 ps +5−3 E I K p Jπ: 2441γ to 7/2−, 2600γ to 5/2−, L(p,d)=3

component of 2600 doublet.
2619.4 2 7/2− 29 fs 8 EFGHI KL N pQR T Jπ: from J-dependence of vector analyzing power and

angular momentum transfer in (d,p) and (pol d,p).
2668.0 2 9/2,13/2 21 fs 16 CDE h K Jπ: from γ(θ) in (α,nγ).
2682.30 5 11/2 >2.1 ps CDE h T Jπ: D(+Q) 1430γ to 9/2−, assumption of increasing

spin in fusion evaporation reaction. Negative parity

is suggested by 1994Ca04 in 36S(14C,3nγ) while
1984Wa19 suggest positive parity based on
systematics of neighboring nuclei.

T1/2: others: >6.9 ps from DSAM in (p,p′γ), >7.2 ps
from DSAM in (α,nγ), and ≥2.4 ps from DSAM in
(α,npγ).

2695? K

2748.87@ 6 15/2− 1.11 ps 21 CDE H T1/2: from DSAM in 36S(14C,3nγ). Others: 2.2 ps
+20−9 from DSAM in (α,npγ) and 1.8 ps +10−6
from DSAM in (α,nγ).

Jπ: E2 1305γ to 11/2−; band assignment.
2757.6 2 9/2,11/2 17 fs 11 E K T Jπ: D 1314γ to 11/2−, D 1506γ to 9/2− .
2785.1 5 1/2−,3/2− C E K XREF: K(2789)

Jπ: L(d,p)=1.
2793.2 5 1/2− B E I L Jπ: from J-dependence of vector analyzing power and

angular momentum transfer in (d,p) and (pol d,p).
2800.2 10 0.35 ps +26−16 E qr

2809.5 4 5/2−,7/2− 49 fs 23 C E Pqr T XREF: P(2820)

Jπ: L(3He,α)=3; 1558γ to 9/2−.
2828.5 2 0.16 ps 5 E l qr

2838.9 5 5/2−,7/2− <33 fs EFG Kl t Jπ: L(d,p)=3.
2846.3 3 <19 fs E h l N t XREF: N(2845)
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Adopted Levels, Gammas (continued)

47Ti Levels (continued)

E(level)† Jπ‡ T1/2
# XREF Comments

2860? 5 1/2(−) ,3/2,5/2+ hI K t XREF: K(2868)
Jπ: fed by primary γ from 1/2+; possible 2855γ

to 5/2−.
3033.1 2 5/2−,7/2 0.41 ps 9 E K N T Jπ: 773γ to 5/2+, 3033γ to 5/2−, 1781γ to 9/2−.
3051.5 2 0.43 ps +12−9 E K T

3176.0 3 3/2− 0.23 ps +10−7 E I K t Jπ: 811γ to 1/2+, 3017γ to 7/2−, L(d,p)=3 is
discrepant.

E(level): Possible doublet.
3211 8 5/2−,7/2− F K pq t E(level): weighted average of 3203 10 from (d,p),

3219 15 from (3He,p), 3220 20 from (p,d), and

3220 20 from (3He,α).
Jπ: L(d,p)=3.

3225.8 3 7/2− 7 fs +7−6 EFGH K pqR T=3/2
E(level): Antianalog state.

Jπ: L(d,p)=(3), L(3He,p)=0; strongly excited

state in (3He,pγ) corresponding to antianalog
state.

3251.6 3 7/2− 29 fs 9 EF K T Jπ: L(d,p)=3, 1808γ to 11/2− .
3277.7 3 3/2− 42 fs 22 E KL T Jπ: from J-dependence of vector analyzing power

and angular momentum transfer in (d,p) and
(pol d,p).

3287.73 6 11/2,13/2− 0.51 ps +16−10 CDE H T XREF: T(3309)

T1/2: other: 0.97 ps 21 from DSAM in (14C,3nγ).
Jπ: D(+Q) 1843γ to 11/2−, 2037γ to 9/2−.

3316 K

3341? K

3368.9 4 7/2−,9/2,11/2− 0.19 ps 6 E K t Jπ: 1925γ to 11/2− , 3210γ to 7/2−.
3400.5 2 1.4 ps +10−4 E K t XREF: K(3393)
3434.6 4 65 fs 22 E K XREF: K(3429)
3484.5 5 (3/2−) 30 fs 10 E h K PQ Jπ: L(d,p)=(1), L(p,d)=1; 3325γ to 7/2− .
3515.5 5 1/2+ 40 fs 32 E h K T Jπ: L(d,p)=0.

E(level),Jπ: Possibly a doublet since 3516γ to
5/2− would result in an M2 transition exceeding
RUL.

3544.8 4 3/2− <35 fs E K Jπ: L(d,p)=1, 3386γ to 7/2−.
Possible doublet.

3549 1/2− I L Jπ: from J-dependence of vector analyzing power
and angular momentum transfer in (d,p) and
(pol d,p).

3553.6 10 35 fs +38−33 E r

3567.97@ 8 17/2− 69 fs 21 CDE H r T1/2: other: <70 fs from DSAM in (p,p′γ) and
0.27 ps 9 from DSAM in (α,npγ).

Jπ: M1+E2 819γ to 15/2−; band assignment.
3582.7 4 (3/2−) <15 fs E H K Jπ: L(d,p)=(1), 3424γ to 7/2−.
3622.5 6 20 fs 19 E K

3654 H K XREF: H(3640)
E(level): from (d,p).

3676.1 9 3/2− <40 fs E hI KL Q Jπ: from J-dependence of vector analyzing power
and angular momentum transfer in (d,p) and
(pol d,p).

3701.8 5 24 fs +24−22 E h K

3724 16 H K E(level): from (d,p).
3727.1 6 (13/2−) D Jπ: Q 1321γ to (9/2−).
3780.0 10 44 fs 19 E K

3827.1 5 7/2− 17 fs 9 EF K XREF: F(3817)
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https://www.nndc.bnl.gov/ensnds/47/Ti/46ti_d_p.pdf
https://www.nndc.bnl.gov/ensnds/47/Ti/10b_40ca_3pg_36s_14c_3ng.pdf
https://www.nndc.bnl.gov/ensnds/47/Ti/44ca_a_ng_47ti_p_pP_p_pPg.pdf
https://www.nndc.bnl.gov/ensnds/47/Ti/46ti_d_p.pdf
https://www.nndc.bnl.gov/ensnds/47/Ti/44ca_a_ng_47ti_p_pP_p_pPg.pdf
https://www.nndc.bnl.gov/ensnds/47/Ti/45sc_3he_p.pdf
https://www.nndc.bnl.gov/ensnds/47/Ti/46ti_d_p.pdf
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Adopted Levels, Gammas (continued)

47Ti Levels (continued)

E(level)† Jπ‡ T1/2
# XREF Comments

Jπ: L(d,p)=3, 2383γ to 11/2− .
3839 11 H K E(level): weighted average of 3838 16 from (d,p) and

3840 15 from (α,d).
3889 K

3923 4 3/2− F hI KLM Q XREF: K(3913)L(3910)Q(3910)
Jπ: from J-dependence of vector analyzing power and

angular momentum transfer in (d,p) and (pol d,p).
3961 16 h K E(level): from (d,p).

3993.94 8 (15/2−) 0.10 ps +8−5 CDE H T1/2: from 36S(14C,3nγ). Other: 0.54 ps +18−14 from
DSAM in (α,nγ).

Jπ: D+Q 706γ to 13/2− , 2550γ to 11/2− .
4018? 16 K

4040 16 K

4071 K

4095 16 1/2− ,3/2− K Jπ: L(d,p)=1.
4112 16 K E(level): from (d,p).

4132? 16 K p E(level): from (d,p).
4164 K p E(level): from (d,p).
4180 K

4200 16 K

4217 16 K

4243 16 f K E(level): from (d,p).

Jπ: L(3He,p)=0+2 for 4252 state may correspond to this
or the following 4264 state.

4264 16 f K E(level): from (d,p).
4277 K

4281 K

4303 16 K

4336 16 3/2+ ,5/2+ K Jπ: L(d,p)=2.
4359 16 K

4380 16 3/2+ ,5/2+ K Jπ: L(d,p)=2.
4391? 16 K

4466 16 K

4492 16 K

4494.11@ 10 (19/2−) 0.111& ps 28 CDE H Jπ: (E2) 1745γ to 15/2−; band assignment.

T1/2: from (14C,3nγ). Others: 0.20 ps +23−16 from
DSAM in (α,nγ) and 0.25 ps 9 from DSAM in
(α,npγ).

4518 16 K

4541 16 K

4553 16 K

4588 16 7/2+ ,9/2+ K Jπ: L(d,p)=4.
4605 16 K

4637 16 1/2− KL XREF: L(4640)
Jπ: from J-dependence of vector analyzing power and

angular momentum transfer in (d,p) and (pol d,p).
E(level): from (d,p).

4670 16 K

4672.90 11 (17/2−) 0.12 ps 6 D T1/2: from DSAM in (14C,3nγ).
Jπ: Q 1385γ to 13/2, D(+Q) 679γ to (15/2−).

4686 16 3/2+ ,5/2+ K Jπ: L(d,p)=2.

4708 11 F H E(level): weighted average of 4705 15 from (3He,p) and
4710 15 from (α,d).

4743 16 K

4758 11 F H E(level): weighted average of 4755 15 from (3He,p) and

4

https://www.nndc.bnl.gov/ensnds/47/Ti/45sc_a_npg_a_d.pdf
https://www.nndc.bnl.gov/ensnds/47/Ti/46ti_d_p.pdf
https://www.nndc.bnl.gov/ensnds/47/Ti/46ti_d_p.pdf
https://www.nndc.bnl.gov/ensnds/47/Ti/45sc_3he_p.pdf
https://www.nndc.bnl.gov/ensnds/47/Ti/45sc_a_npg_a_d.pdf
https://www.nndc.bnl.gov/ensnds/47/Ti/ng_pol_n_g_E_thermal.pdf
https://www.nndc.bnl.gov/ensnds/47/Ti/46ti_d_p.pdf
https://www.nndc.bnl.gov/ensnds/47/Ti/46ti_pol_d_p.pdf
https://www.nndc.bnl.gov/ensnds/47/Ti/47ti_g_gP.pdf
https://www.nndc.bnl.gov/ensnds/47/Ti/48ti_d_t.pdf
https://www.nndc.bnl.gov/ensnds/47/Ti/45sc_a_npg_a_d.pdf
https://www.nndc.bnl.gov/ensnds/47/Ti/46ti_d_p.pdf
https://www.nndc.bnl.gov/ensnds/47/Ti/9be_48v_47tig.pdf
https://www.nndc.bnl.gov/ensnds/47/Ti/10b_40ca_3pg_36s_14c_3ng.pdf
https://www.nndc.bnl.gov/ensnds/47/Ti/44ca_a_ng_47ti_p_pP_p_pPg.pdf
https://www.nndc.bnl.gov/ensnds/47/Ti/45sc_a_npg_a_d.pdf
https://www.nndc.bnl.gov/ensnds/47/Ti/46ti_d_p.pdf
https://www.nndc.bnl.gov/ensnds/47/Ti/46ti_d_p.pdf
https://www.nndc.bnl.gov/ensnds/47/Ti/46ti_d_p.pdf
https://www.nndc.bnl.gov/ensnds/47/Ti/46ti_d_p.pdf
https://www.nndc.bnl.gov/ensnds/47/Ti/46ti_d_p.pdf
https://www.nndc.bnl.gov/ensnds/47/Ti/46ti_d_p.pdf
https://www.nndc.bnl.gov/ensnds/47/Ti/48ti_p_d.pdf
https://www.nndc.bnl.gov/ensnds/47/Ti/46ti_d_p.pdf
https://www.nndc.bnl.gov/ensnds/47/Ti/48ti_p_d.pdf
https://www.nndc.bnl.gov/ensnds/47/Ti/46ti_d_p.pdf
https://www.nndc.bnl.gov/ensnds/47/Ti/46ti_d_p.pdf
https://www.nndc.bnl.gov/ensnds/47/Ti/46ti_d_p.pdf
https://www.nndc.bnl.gov/ensnds/47/Ti/45sc_3he_p.pdf
https://www.nndc.bnl.gov/ensnds/47/Ti/46ti_d_p.pdf
https://www.nndc.bnl.gov/ensnds/47/Ti/45sc_3he_p.pdf
https://www.nndc.bnl.gov/ensnds/47/Ti/46ti_d_p.pdf
https://www.nndc.bnl.gov/ensnds/47/Ti/46ti_d_p.pdf
https://www.nndc.bnl.gov/ensnds/47/Ti/46ti_d_p.pdf
https://www.nndc.bnl.gov/ensnds/47/Ti/46ti_d_p.pdf
https://www.nndc.bnl.gov/ensnds/47/Ti/46ti_d_p.pdf
https://www.nndc.bnl.gov/ensnds/47/Ti/46ti_d_p.pdf
https://www.nndc.bnl.gov/ensnds/47/Ti/46ti_d_p.pdf
https://www.nndc.bnl.gov/ensnds/47/Ti/46ti_d_p.pdf
https://www.nndc.bnl.gov/ensnds/47/Ti/46ti_d_p.pdf
https://www.nndc.bnl.gov/ensnds/47/Ti/46ti_d_p.pdf
https://www.nndc.bnl.gov/ensnds/47/Ti/9be_48v_47tig.pdf
https://www.nndc.bnl.gov/ensnds/47/Ti/10b_40ca_3pg_36s_14c_3ng.pdf
https://www.nndc.bnl.gov/ensnds/47/Ti/44ca_a_ng_47ti_p_pP_p_pPg.pdf
https://www.nndc.bnl.gov/ensnds/47/Ti/45sc_a_npg_a_d.pdf
https://www.nndc.bnl.gov/ensnds/47/Ti/46ti_d_p.pdf
https://www.nndc.bnl.gov/ensnds/47/Ti/46ti_d_p.pdf
https://www.nndc.bnl.gov/ensnds/47/Ti/46ti_d_p.pdf
https://www.nndc.bnl.gov/ensnds/47/Ti/46ti_d_p.pdf
https://www.nndc.bnl.gov/ensnds/47/Ti/46ti_d_p.pdf
https://www.nndc.bnl.gov/ensnds/47/Ti/46ti_d_p.pdf
https://www.nndc.bnl.gov/ensnds/47/Ti/46ti_pol_d_p.pdf
https://www.nndc.bnl.gov/ensnds/47/Ti/46ti_d_p.pdf
https://www.nndc.bnl.gov/ensnds/47/Ti/10b_40ca_3pg_36s_14c_3ng.pdf
https://www.nndc.bnl.gov/ensnds/47/Ti/46ti_d_p.pdf
https://www.nndc.bnl.gov/ensnds/47/Ti/45sc_3he_p.pdf
https://www.nndc.bnl.gov/ensnds/47/Ti/45sc_a_npg_a_d.pdf
https://www.nndc.bnl.gov/ensnds/47/Ti/46ti_d_p.pdf
https://www.nndc.bnl.gov/ensnds/47/Ti/45sc_3he_p.pdf
https://www.nndc.bnl.gov/ensnds/47/Ti/45sc_a_npg_a_d.pdf
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Adopted Levels, Gammas (continued)

47Ti Levels (continued)

E(level)† Jπ‡ T1/2
# XREF Comments

4760 15 from (α,d).
4793 16 K

4811 16 K

4829 16 K

4847 16 K

4876 16 K

4898 16 K

4924 16 1/2− ,3/2− K Jπ: L(d,p)=1.
4957 16 1/2+ K Jπ: L(d,p)=0.
4982 16 3/2+ ,5/2+ K Jπ: L(d,p)=2.
5013 16 1/2− ,3/2− K Jπ: L(d,p)=1.
5043 16 K

5070 16 K

5102 16 K

5125 16 K

5148 16 K

5195 16 K

5197.44@ 11 (21/2−) 49 fs 35 D H Jπ: (E2) 1630γ to 17/2−; band assignment.

T1/2: from DSAM in (14C,3nγ).
5265 16 1/2+ K Jπ: L(d,p)=0.
5301 16 K

5313 16 1/2− ,3/2− K Jπ: L(d,p)=1.
5365 16 1/2− I KL XREF: L(5360)

Jπ: from J-dependence of vector analyzing power and angular
momentum transfer in (d,p) and (pol d,p).

5372 15 F E(level): from (3He,p).
5407 16 1/2+ K Jπ: L(d,p)=0.
5433 16 1/2− ,3/2− K Jπ: L(d,p)=1.
5458 15 F K XREF: K(5451)

E(level): from (3He,p).
5478 16 K

5497? K

5518? K

5540 16 1/2− ,3/2− K Jπ: L(d,p)=1.
5580 16 1/2− KL Jπ: from J-dependence of vector analyzing power and angular

momentum transfer in (d,p) and (pol d,p).
E(level): from (d,p).

5615 16 1/2− ,3/2− K Jπ: L(d,p)=1.
5635 16 K

5670 16 K

5702 16 K

5728 K

5746? 4 I K XREF: K(5755)
5774 16 K

5810 16 1/2− KL Jπ: from J-dependence of vector analyzing power and angular
momentum transfer in (d,p) and (pol d,p).

E(level): from (d,p).
5836 16 K

5854? K

5872 16 K

5888? K

5904? K

5919? K

5937 16 K

5976 16 1/2+ K Jπ: L(d,p)=0.
5991? K

5

https://www.nndc.bnl.gov/ensnds/47/Ti/46ti_d_p.pdf
https://www.nndc.bnl.gov/ensnds/47/Ti/46ti_d_p.pdf
https://www.nndc.bnl.gov/ensnds/47/Ti/46ti_d_p.pdf
https://www.nndc.bnl.gov/ensnds/47/Ti/46ti_d_p.pdf
https://www.nndc.bnl.gov/ensnds/47/Ti/46ti_d_p.pdf
https://www.nndc.bnl.gov/ensnds/47/Ti/46ti_d_p.pdf
https://www.nndc.bnl.gov/ensnds/47/Ti/46ti_d_p.pdf
https://www.nndc.bnl.gov/ensnds/47/Ti/46ti_d_p.pdf
https://www.nndc.bnl.gov/ensnds/47/Ti/46ti_d_p.pdf
https://www.nndc.bnl.gov/ensnds/47/Ti/46ti_d_p.pdf
https://www.nndc.bnl.gov/ensnds/47/Ti/46ti_d_p.pdf
https://www.nndc.bnl.gov/ensnds/47/Ti/46ti_d_p.pdf
https://www.nndc.bnl.gov/ensnds/47/Ti/46ti_d_p.pdf
https://www.nndc.bnl.gov/ensnds/47/Ti/46ti_d_p.pdf
https://www.nndc.bnl.gov/ensnds/47/Ti/46ti_d_p.pdf
https://www.nndc.bnl.gov/ensnds/47/Ti/46ti_d_p.pdf
https://www.nndc.bnl.gov/ensnds/47/Ti/10b_40ca_3pg_36s_14c_3ng.pdf
https://www.nndc.bnl.gov/ensnds/47/Ti/45sc_a_npg_a_d.pdf
https://www.nndc.bnl.gov/ensnds/47/Ti/46ti_d_p.pdf
https://www.nndc.bnl.gov/ensnds/47/Ti/46ti_d_p.pdf
https://www.nndc.bnl.gov/ensnds/47/Ti/46ti_d_p.pdf
https://www.nndc.bnl.gov/ensnds/47/Ti/ng_pol_n_g_E_thermal.pdf
https://www.nndc.bnl.gov/ensnds/47/Ti/46ti_d_p.pdf
https://www.nndc.bnl.gov/ensnds/47/Ti/46ti_pol_d_p.pdf
https://www.nndc.bnl.gov/ensnds/47/Ti/45sc_3he_p.pdf
https://www.nndc.bnl.gov/ensnds/47/Ti/46ti_d_p.pdf
https://www.nndc.bnl.gov/ensnds/47/Ti/46ti_d_p.pdf
https://www.nndc.bnl.gov/ensnds/47/Ti/45sc_3he_p.pdf
https://www.nndc.bnl.gov/ensnds/47/Ti/46ti_d_p.pdf
https://www.nndc.bnl.gov/ensnds/47/Ti/46ti_d_p.pdf
https://www.nndc.bnl.gov/ensnds/47/Ti/46ti_d_p.pdf
https://www.nndc.bnl.gov/ensnds/47/Ti/46ti_d_p.pdf
https://www.nndc.bnl.gov/ensnds/47/Ti/46ti_d_p.pdf
https://www.nndc.bnl.gov/ensnds/47/Ti/46ti_d_p.pdf
https://www.nndc.bnl.gov/ensnds/47/Ti/46ti_pol_d_p.pdf
https://www.nndc.bnl.gov/ensnds/47/Ti/46ti_d_p.pdf
https://www.nndc.bnl.gov/ensnds/47/Ti/46ti_d_p.pdf
https://www.nndc.bnl.gov/ensnds/47/Ti/46ti_d_p.pdf
https://www.nndc.bnl.gov/ensnds/47/Ti/46ti_d_p.pdf
https://www.nndc.bnl.gov/ensnds/47/Ti/46ti_d_p.pdf
https://www.nndc.bnl.gov/ensnds/47/Ti/ng_pol_n_g_E_thermal.pdf
https://www.nndc.bnl.gov/ensnds/47/Ti/46ti_d_p.pdf
https://www.nndc.bnl.gov/ensnds/47/Ti/46ti_d_p.pdf
https://www.nndc.bnl.gov/ensnds/47/Ti/46ti_d_p.pdf
https://www.nndc.bnl.gov/ensnds/47/Ti/46ti_pol_d_p.pdf
https://www.nndc.bnl.gov/ensnds/47/Ti/46ti_d_p.pdf
https://www.nndc.bnl.gov/ensnds/47/Ti/46ti_d_p.pdf
https://www.nndc.bnl.gov/ensnds/47/Ti/46ti_d_p.pdf
https://www.nndc.bnl.gov/ensnds/47/Ti/46ti_d_p.pdf
https://www.nndc.bnl.gov/ensnds/47/Ti/46ti_d_p.pdf
https://www.nndc.bnl.gov/ensnds/47/Ti/46ti_d_p.pdf
https://www.nndc.bnl.gov/ensnds/47/Ti/46ti_d_p.pdf
https://www.nndc.bnl.gov/ensnds/47/Ti/46ti_d_p.pdf
https://www.nndc.bnl.gov/ensnds/47/Ti/46ti_d_p.pdf
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Adopted Levels, Gammas (continued)

47Ti Levels (continued)

E(level)† Jπ‡ T1/2
# XREF Comments

6013 K

6039 3/2+ ,5/2+ K Jπ: L(d,p)=2.
6067 (1/2−,3/2−) K Jπ: L(d,p)=(1).

6088.60@ 23 (23/2−) 35 fs 21 D Jπ: (E2) 1595γ to 19/2−; band assignment.

T1/2: from DSAM in (14C,3nγ).
6095 K

6129 K

6158 1/2+ K Jπ: L(d,p)=0.
6169 1/2+ K Jπ: L(d,p)=0.
6195 K

6209 K

6234 K

6265 K

6304 K

6333 1/2− ,3/2− K Jπ: L(d,p)=1.
6364 K

6366.4 6 <28 fs D T1/2: from DSAM in (14C,3nγ).
6387 K

6402 K

6430 1/2+ K Jπ: L(d,p)=0.
6449 K

6474 K

6494 1/2+ K Jπ: L(d,p)=0.
6514 K

6530 15 F K XREF: K(6838)

E(level): from (3He,p).

Jπ: L(3He,p)=0+2.
6554 K

6565 K

6585 K

6607 (1/2+) K Jπ: L(d,p)=(0).
6624 K

6645 K

6662 K

6673 K

6692 K

6709 K

6727 K

6749 K

6771 (1/2+) K Jπ: L(d,p)=(0).
6787 K

6823 K

6838 K

6854 f K E(level): from (d,p).
6882 f K E(level): from (d,p).
6903 K

6917 K

6936 K

6957 K

6980 K

7002 K

7018 K

7038 K

7067 K

7076 K

7095 K

6

https://www.nndc.bnl.gov/ensnds/47/Ti/46ti_d_p.pdf
https://www.nndc.bnl.gov/ensnds/47/Ti/46ti_d_p.pdf
https://www.nndc.bnl.gov/ensnds/47/Ti/46ti_d_p.pdf
https://www.nndc.bnl.gov/ensnds/47/Ti/10b_40ca_3pg_36s_14c_3ng.pdf
https://www.nndc.bnl.gov/ensnds/47/Ti/46ti_d_p.pdf
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https://www.nndc.bnl.gov/ensnds/47/Ti/46ti_d_p.pdf
https://www.nndc.bnl.gov/ensnds/47/Ti/45sc_3he_p.pdf
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https://www.nndc.bnl.gov/ensnds/47/Ti/46ti_d_p.pdf
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Adopted Levels, Gammas (continued)

47Ti Levels (continued)

E(level)† Jπ‡ T1/2
# XREF Comments

7123 K

7141 K

7166 3/2+ ,5/2+ K Jπ: L(d,p)=2.
7187 3/2+ ,5/2+ K Jπ: L(d,p)=2.
7205 K

7225 K

7349.0 7 7/2− FG P R T=5/2
XREF: F(7370)

Jπ: L(p,d)=3; L(3He,p)=0; analog of 47Sc g.s., 7/2−.
7480.6 10 FG XREF: F(7540)

Jπ: L(3He,p)=0 or 0+2.

8005.1@ 3 (27/2−) 0.49 ps 11 D Jπ: (E2) 1916γ to 23/2−; band assignment.

T1/2: from DSAM in (14C,3nγ).

8.16×103 2 (3/2)+ P R T=5/2

Jπ: L(p,d)=2; analog state of 47Sc 767, (3/2)+.
E(level): weighted average of 8180 20 from (p,d) and 8140

20 from (3He,α).

8.79×103 2 1/2+ P R T=5/2

Jπ: L(3He,α)=L(p,d)=0.
E(level): weighted average of 8800 20 from (p,d) and 8780

20 from (3He,α).
8880.29 1/2+ I

† From a least-squares fit to Eγ, for levels connected by γ-rays, except where noted. For levels seen only in particle transfer,

source is indicated, except in cases where level is uniquely identified in single reaction.
‡ From angular momentum transfer in (d,p), except as noted. See these data for Jπ′s based on empirical J-dependence of L=1 and

L=3 transfers. Angular momenta deduced from other stripping and pickup reaction data are consistent, except as noted.
# From DSAM in (p,p′γ) except as noted.
@ Band(A): Yrast band (1994Ca04).
& From DSAM in (14C,3nγ).

7

https://www.nndc.bnl.gov/ensnds/47/Ti/46ti_d_p.pdf
https://www.nndc.bnl.gov/ensnds/47/Ti/46ti_d_p.pdf
https://www.nndc.bnl.gov/ensnds/47/Ti/46ti_d_p.pdf
https://www.nndc.bnl.gov/ensnds/47/Ti/46ti_d_p.pdf
https://www.nndc.bnl.gov/ensnds/47/Ti/46ti_d_p.pdf
https://www.nndc.bnl.gov/ensnds/47/Ti/46ti_d_p.pdf
https://www.nndc.bnl.gov/ensnds/47/Ti/45sc_3he_p.pdf
https://www.nndc.bnl.gov/ensnds/47/Ti/45sc_3he_pg.pdf
https://www.nndc.bnl.gov/ensnds/47/Ti/48ti_p_d.pdf
https://www.nndc.bnl.gov/ensnds/47/Ti/48ti_3he_a.pdf
https://www.nndc.bnl.gov/ensnds/47/Ti/45sc_3he_p.pdf
https://www.nndc.bnl.gov/ensnds/47/Ti/45sc_3he_pg.pdf
https://www.nndc.bnl.gov/ensnds/47/Ti/10b_40ca_3pg_36s_14c_3ng.pdf
https://www.nndc.bnl.gov/ensnds/47/Ti/48ti_p_d.pdf
https://www.nndc.bnl.gov/ensnds/47/Ti/48ti_3he_a.pdf
https://www.nndc.bnl.gov/ensnds/47/Ti/48ti_p_d.pdf
https://www.nndc.bnl.gov/ensnds/47/Ti/48ti_3he_a.pdf
https://www.nndc.bnl.gov/ensnds/47/Ti/ng_pol_n_g_E_thermal.pdf
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1994Ca04,B
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Adopted Levels, Gammas (continued)

γ(47Ti)

Additional information 1.
See (n,γ), (γ,γ′), (n,n′γ), and (p,p′γ) for unplaced gammas or gammas whose placement was considered uncertain. See also (3He,pγ) for additional gammas whose

placement was considered uncertain.

Ei(level) Jπ
i

Eγ
† Iγ

† E f Jπ
f

Mult.‡ δ‡ αa Comments

159.371 7/2− 159.368 12 100 0.0 5/2− M1+E2 −0.099 9 0.0045 3 α(K)exp=0.00406 21; α(L)exp≈0.000406 21;

α(M)exp≈5.19×10−5 31; α(N)exp≈2.78×10−6 17

α(K)=0.00560 11; α(L)=0.000512 10; α(M)=6.54×10−5

13; α(N)=3.49×10−6 7
B(M1)(W.u.)=0.0255 7; B(E2)(W.u.)=25.1 +47−43
Eγ: weighted average of 159.381 15 from β− decay,

159.369 20 from (12C,3nγ) and 159.27 4 from (n,γ).
α: from α(K)exp=0.00406 21 and K/L+≈10 in β− decay.
α(K)exp anomalous with theory which gives
α(K)=0.00560 12.

1252.09 9/2− 1092.71 5 100 2 159.371 7/2− M1+E2 −0.32 3 7.92×10−5 12 α(K)=7.19×10−5 11; α(L)=6.42×10−6 9;

α(M)=8.21×10−7 12; α(N)=4.47×10−8 7
B(M1)(W.u.)=0.103 +11−9; B(E2)(W.u.)=22.5 +47−40

Eγ: from (14C,3nγ).

1252c 6.4 21 0.0 5/2− E2 9.03×10−5 13 α(K)=6.52×10−5 9; α(L)=5.83×10−6 8; α(M)=7.46×10−7

10; α(N)=4.05×10−8 6
B(E2)(W.u.)=7.8 26

1444.25 11/2− 192.150 10 11.1 22 1252.09 9/2− M1+E2 +0.03 2 0.00360 6 α(K)=0.00326 6; α(L)=0.000297 5; α(M)=3.80×10−5 7;

α(N)=2.037×10−6 35
B(M1)(W.u.)=0.34 +9−8; B(E2)(W.u.)=21 +39−18
δ: value from T1/2 and B(E2)↑=0.034 6; sign from γ(θ)

in (α,nγ) and (d,pγ). Note that 1980Kr22, 1978Kr19
adopt −0.030 7 from an average of γ(θ) results ranging
from −0.00 3 to −0.25 +25−15; this average was

dominated by −0.027 3 from (3He,αγ). Except for

−0.00 3 from (7Li,3npγ) other measurements ranged
from −0.05 2 to −0.25 +25−15 consistent with the
B(E2)↑ result.

Mult.: D+Q from γ(θ) in 36S(14C,3nγ) and (p,p′γ);
∆π=no from level scheme.

δ: from (p,p′γ). Other: −0.09 7 from 36S(14C,3nγ).

1284.86 4 100.0 22 159.371 7/2− E2 9.33×10−5 13 α(K)=6.16×10−5 9; α(L)=5.51×10−6 8; α(M)=7.04×10−7

8

https://www.nndc.bnl.gov/ensnds/47/Ti/47ti_adopted_documents.pdf
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1980Kr22,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1978Kr19,B
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Adopted Levels, Gammas (continued)

γ(47Ti) (continued)

Ei(level) Jπ
i

Eγ
† Iγ

† E f Jπ
f

Mult.‡ δ‡ αa Comments

10; α(N)=3.82×10−8 5
B(E2)(W.u.)=16.0 +30−22

Mult.: Q from γ(θ) in 36S(14C,3nγ) and (α,npγ),
M2 excluded by comparison to RUL.

1549.65 3/2− 1390.33 10 100.0 29 159.371 7/2− [E2] 1.09×10−4 2 α(K)=5.20×10−5 7; α(L)=4.65×10−6 7;

α(M)=5.94×10−7 8; α(N)=3.23×10−8 5
B(E2)(W.u.)=3.9 +15−8
Eγ: from (n,γ),(pol n,γ) E=thermal. Other: 1390.4

4 in β+ decay.

Iγ: from 47V β+ decay.
δ: D(+Q) in (p,p′γ) in disagreement with ∆J.

1549.9 4 83.9 25 0.0 5/2− M1+E2 +0.35 15 1.24×10−4 4 α(K)=3.73×10−5 7; α(L)=3.32×10−6 6;

α(M)=4.25×10−7 8; α(N)=2.32×10−8 4
B(M1)(W.u.)=0.0016 +6−4; B(E2)(W.u.)=0.21
+21−14

Eγ: from 47V β+ decay.

Iγ: from 47V β+ decay. Others: 79 4 in (p,p′γ),
100 10 in (d,pγ).

Mult.,δ: D+Q from γ(θ) in (d,pγ), ∆π=no from
level scheme. Other: δ=0.47 10 in (p,p′γ).

1793.80 1/2− 244.27 16 49.1 23 1549.65 3/2− M1+E2 −0.30 6 0.00273 29 α(K)=0.00247 26; α(L)=0.000225 24;

α(M)=2.87×10−5 30; α(N)=1.53×10−6 16
B(M1)(W.u.)=0.27 +15−12

B(E2)(W.u.)=1.0×103
+7−6 exceeds RUL=300.

Mult.,δ: D+Q with δ= −0.30 6 or −14 10 from
γγ(θ) in (n,γ); ∆π=no from level scheme,
smaller δ value favored by comparison with
RUL.

Eγ: from (n,γ),(pol n,γ) E=thermal.

Iγ: from 47V β+ decay.

1793.4 4 100 6 0.0 5/2− [E2] 2.49×10−4 4 α(K)=3.13×10−5 4; α(L)=2.79×10−6 4;

α(M)=3.56×10−7 5; α(N)=1.939×10−8 27
B(E2)(W.u.)=1.2 +7−5
Eγ: from (n,γ),(pol n,γ) E=thermal.

1825.0 3/2+,5/2+ 1825 100 0.0 5/2− E1(+M2) 5.28×10−4 8 α(K)=1.75×10−5 4; α(L)=1.555×10−6 35;

α(M)=1.99×10−7 4; α(N)=1.083×10−8 24

Mult.: D+Q from γ(θ) in (3He,αγ). ∆π=yes from
level scheme.
δ: −0.219 37 if Ji=3/2 or −0.274 23 if Ji=5/2 from

γ(θ) in (3He,αγ). Each of these solutions results
in an M2 value that violates RUL.

9
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Adopted Levels, Gammas (continued)

γ(47Ti) (continued)

Ei(level) Jπ
i

Eγ
† Iγ

† E f Jπ
f

Mult.‡ δ‡ αa Comments

2163.2 3/2− 2003.1 10 5.4 6 159.371 7/2− [E2] 3.43×10−4 5 α(K)=2.54×10−5 4; α(L)=2.266×10−6 32;

α(M)=2.90×10−7 4; α(N)=1.578×10−8 22
B(E2)(W.u.)=3.6 +8−6

Eγ,Iγ: from 47V β+ decay. Other: 5.3 11 from
(p,p′γ).

2163.0 5 100.0 23 0.0 5/2− (M1(+E2)) 0.0 1 3.42×10−4 5 α(K)=2.070×10−5 29; α(L)=1.842×10−6 26;

α(M)=2.356×10−7 33; α(N)=1.285×10−8 18
B(M1)(W.u.)=0.083 +15−12

Mult.: D(+Q) from γ(θ) in (3He,αγ). ∆π=no
from level scheme.
δ: from γ(θ) in (p,p′γ).

Eγ,Iγ: from 47V β+ decay.
2166.7 5/2 2007.3 10 100 159.371 7/2− D(+Q) 0.00 17 Mult.,δ: from γ(θ) in (p,p′γ).

Eγ: from 47V β+ decay.

2259.5 5/2+ 2101 22 4 159.371 7/2− [E1] 7.26×10−4 10 α(K)=1.396×10−5 20; α(L)=1.241×10−6 17;

α(M)=1.587×10−7 22; α(N)=8.64×10−9 12

B(E1)(W.u.)=1.9×10−5
+6−5

2260 100 4 0.0 5/2− [E1] 8.30×10−4 12 α(K)=1.258×10−5 18; α(L)=1.118×10−6 16;

α(M)=1.430×10−7 20; α(N)=7.79×10−9 11

B(E1)(W.u.)=6.8×10−5
+20−13

2297.1 (5/2−,7/2−) 2137 28 4 159.371 7/2−

2297 100 4 0.0 5/2−

2364.9 1/2+ 540.0 100 1825.0 3/2+,5/2+

2406.2 (7/2−,9/2−) 962 14 5 1444.25 11/2−

1154 30 5 1252.09 9/2−

2247 100 3 159.371 7/2−

2406c 14 5 0.0 5/2− [E2] 5.32×10−4 7 α(K)=1.840×10−5 26; α(L)=1.638×10−6 23;

α(M)=2.095×10−7 29; α(N)=1.142×10−8 16
B(E2)(W.u.)=2.7 +15−10

2416.3 591 100 7 1825.0 3/2+,5/2+

866 53 7 1549.65 3/2−

2416 79 7 0.0 5/2−

2499.4? 2500c 5 100 0.0 5/2− Eγ: from (n,γ), level and gamma only observed
in (n,γ).

2525.8 3/2−,5/2− 2366.3 5 96 7 159.371 7/2− Eγ,Iγ: from 47V β+ decay.

2525.6 5 100 4 0.0 5/2− Eγ,Iγ: from 47V β+ decay.

2548.2 3/2− 2548.7 5 100 0.0 5/2− M1(+E2) <0.5 5.12×10−4 12 α(K)=1.592×10−5 24; α(L)=1.416×10−6 21;

α(M)=1.812×10−7 27; α(N)=9.88×10−9 15

1
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Adopted Levels, Gammas (continued)

γ(47Ti) (continued)

Ei(level) Jπ
i

Eγ
† Iγ

† E f Jπ
f

Mult.‡ δ‡ αa Comments

B(M1)(W.u.)=0.202 +40−48
Mult.: D(+Q) from σ(96◦)/σ(126◦) in (γ,γ′).
∆π=no from level scheme.
δ: from σ(96◦)/σ(126◦) in (γ,γ′).

Eγ: from 47V β+ decay.
2572.9 1/2+ 748 37 6 1825.0 3/2+,5/2+

1023 100 6 1549.65 3/2− [E1] 5.05×10−5 7 α(K)=4.58×10−5 6; α(L)=4.09×10−6 6;

α(M)=5.23×10−7 7; α(N)=2.84×10−8 4
B(E1)(W.u.)=0.00067 +24−20

2599.6 (5/2−,7/2−) 775 27 6 1825.0 3/2+,5/2+

2441 81 6 159.371 7/2−

2600 100 6 0.0 5/2−

2619.4 7/2− 452 2.7 14 2166.7 5/2
1367 10 3 1252.09 9/2−

2460 100 4 159.371 7/2−

2619 25 4 0.0 5/2−

2668.0 9/2,13/2 1224 100 1444.25 11/2− D+Q −0.14 2
2682.30 11/2 276 1.4 2406.2 (7/2−,9/2−)

1238 2 43 1444.25 11/2−

1430.22 4 100 1252.09 9/2− D(+Q) 0.00 2 Mult.: D(+Q) from γ(θ) in (p,p′) and
36S(14C,3nγ).

δ: other: −0.02 4 from 36S(14C,3nγ).

2748.87 15/2− 1304.61 4 100 1444.25 11/2− E2 9.56×10−5 13 α(K)=5.96×10−5 8; α(L)=5.33×10−6 7;

α(M)=6.81×10−7 10; α(N)=3.70×10−8 5
B(E2)(W.u.)=13.4 +32−22

2757.6 9/2,11/2 1314 100 4 1444.25 11/2− D
1506 35 4 1252.09 9/2− D

2785.1 1/2−,3/2− 2785 100 0.0 5/2−

2793.2 1/2− 1243.5 5 100 23 1549.65 3/2− Eγ,Iγ: from 47V β+ decay.

2793.3 10 26 5 0.0 5/2− Eγ,Iγ: from 47V β+ decay.
2800.2 2800 100 0.0 5/2−

2809.5 5/2−,7/2− 1558 32 5 1252.09 9/2−

2810 100 5 0.0 5/2−

2828.5 412 97 11 2416.3
1003 81 11 1825.0 3/2+,5/2+

2828 100 11 0.0 5/2−

2838.9 5/2−,7/2− 2680 100 5 159.371 7/2−

2839 20 5 0.0 5/2−

2846.3 1594 72 7 1252.09 9/2−

2687 100 7 159.371 7/2−

2860? 1/2(−) ,3/2,5/2+ 2855c 5 100 0.0 5/2− Eγ: from (n,γ) E=thermal.

1
1
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Adopted Levels, Gammas (continued)

γ(47Ti) (continued)

Ei(level) Jπ
i

Eγ
† Iγ

† E f Jπ
f

Mult.‡ δ‡ αa Comments

3033.1 5/2−,7/2 773 28 5 2259.5 5/2+

1781 25 5 1252.09 9/2−

2874 100 7 159.371 7/2−

3033 23 5 0.0 5/2−

3051.5 267 15 6 2785.1 1/2−,3/2−

1800 100 9 1252.09 9/2−

2893 98 9 159.371 7/2−

3176.0 3/2− 760 42 12 2416.3
811 46 12 2364.9 1/2+

1013 38 12 2163.2 3/2−

1351 62 12 1825.0 3/2+,5/2+

3017 100 15 159.371 7/2−

3176 96 19 0.0 5/2−

3225.8 7/2− 1974 100 6 1252.09 9/2−

3067 46 6 159.371 7/2−

3226 13 5 0.0 5/2−

3251.6 7/2− 955 27 7 2297.1 (5/2−,7/2−)

1808 64 7 1444.25 11/2− [E2] 2.55×10−4 4 α(K)=3.08×10−5 4; α(L)=2.74×10−6 4;

α(M)=3.51×10−7 5; α(N)=1.910×10−8 27
B(E2)(W.u.)=29 +13−7

3093 100 9 159.371 7/2−

3252 31 7 0.0 5/2−

3277.7 3/2− 1113 100 10 2166.7 5/2
1728 72 10 1549.65 3/2−

3287.73 11/2,13/2− 605.47@ 5 54 5 2682.30 11/2 D(+Q) −0.00 4 δ: other: −0.4 5 from 36S(14C,3nγ).

1843.36@ 6 100 5 1444.25 11/2− D(+Q) −0.00 6 Mult.: from 36S(14C,3nγ).

2037@ 11@ 1252.09 9/2−

3368.9 7/2−,9/2,11/2− 1925 64 10 1444.25 11/2−

3210 100 10 159.371 7/2−

3400.5 348 86 14 3051.5 D
718 52 10 2682.30 11/2

1956 100 12 1444.25 11/2−

3434.6 1610 79 9 1825.0 3/2+,5/2+

3435 100 9 0.0 5/2−

3484.5 (3/2−) 3325 100 159.371 7/2− [E2] 9.31×10−4 13 α(K)=1.087×10−5 15; α(L)=9.66×10−7 14;

α(M)=1.236×10−7 17; α(N)=6.74×10−9 9
B(E2)(W.u.)=4.6 +23−12

3515.5 1/2+ 1151 80 13 2364.9 1/2+

1691 100 13 1825.0 3/2+,5/2+

3516c 37 11 0.0 5/2− [M2] 6.48×10−4 9 α(K)=1.376×10−5 19; α(L)=1.224×10−6 17;

1
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Adopted Levels, Gammas (continued)

γ(47Ti) (continued)

Ei(level) Jπ
i

Eγ
† Iγ

† E f Jπ
f

Mult.‡ δ‡ αa Comments

α(M)=1.566×10−7 22; α(N)=8.55×10−9 12
Mult.: D,E2 from comparison to RUL. Discrepant with
∆Jπ=2,yes from level scheme.

B(M2)(W.u.)=19 +22−10 exceeds RUL=1.

3544.8 3/2− 1180 19 6 2364.9 1/2+ [E1] 8.13×10−5 11 α(K)=3.52×10−5 5; α(L)=3.14×10−6 4; α(M)=4.01×10−7

6; α(N)=2.179×10−8 31

1720 48 8 1825.0 3/2+,5/2+ [E1] 4.56×10−4 6 α(K)=1.880×10−5 26; α(L)=1.673×10−6 23;

α(M)=2.140×10−7 30; α(N)=1.165×10−8 16

3386 100 10 159.371 7/2− [E2] 9.56×10−4 13 α(K)=1.057×10−5 15; α(L)=9.39×10−7 13;

α(M)=1.202×10−7 17; α(N)=6.56×10−9 9
3545 42 8 0.0 5/2−

3549 1/2− 2000 100 1549.65 3/2− Eγ: from (n,γ),(pol n,γ) E=thermal.
3553.6 3395 100 159.371 7/2−

3567.97 17/2− 819.09@ 5 100 2748.87 15/2− M1+E2 −0.16 9 1.38×10−4 3 α(K)=0.0001252 27; α(L)=1.120×10−5 24;

α(M)=1.433×10−6 31; α(N)=7.79×10−8 16

B(M1)(W.u.)=0.57 +25−14; B(E2)(W.u.)=6×101
+9−4

δ: from 36S(14C,3nγ). Other: +0.03 3 in (p,p′γ).

Mult.: D+Q from γ(θ) in 36S(14C,3nγ) and (p,p′γ).
∆π=no from level scheme.

3582.7 (3/2−) 3424 100 159.371 7/2− [E2] 9.71×10−4 14 α(K)=1.039×10−5 15; α(L)=9.23×10−7 13;

α(M)=1.181×10−7 17; α(N)=6.44×10−9 9
3622.5 2370 100 1252.09 9/2−

3676.1 3/2− 3676 100 0.0 5/2−

3701.8 1034 92 19 2668.0 9/2,13/2
2450 100 19 1252.09 9/2−

3727.1 (13/2−) 1321@ 100@ 2406.2 (7/2−,9/2−) Q

2475@ 7.5@ 1252.09 9/2−

3780.0 3621 56 12 159.371 7/2−

3780 100 12 0.0 5/2−

3827.1 7/2− 2383 100 1444.25 11/2− [E2] 5.21×10−4 7 α(K)=1.871×10−5 26; α(L)=1.665×10−6 23;

α(M)=2.130×10−7 30; α(N)=1.161×10−8 16
B(E2)(W.u.)=43 +39−15

3923 3/2− 3925 5 100 0.0 5/2− Mult.: D or D+Q from γγ(θ) in (n,γ).
Eγ: from (n,γ), E=thermal.

3993.94 (15/2−) 267@ 1.2@ 3727.1 (13/2−) 0.00162

706.21@ 5 100@ 3287.73 11/2,13/2− D+Q δ: −3.0 30 from γ(θ) in (14C,3nγ); comparison to RUL
suggests δ is much smaller.

2550@ 12@ 1444.25 11/2−

1
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Adopted Levels, Gammas (continued)

γ(47Ti) (continued)

Ei(level) Jπ
i

Eγ
† Iγ

† E f Jπ
f

Mult.‡ δ‡ αa Comments

4494.11 (19/2−) 926.12@ 6 100@ 3567.97 17/2− (M1+E2) −0.05 4 1.07×10−4 2 α(K)=9.69×10−5 14; α(L)=8.66×10−6 12; α(M)=1.108×10−6

16; α(N)=6.03×10−8 9
B(M1)(W.u.)=0.23 +8−5; B(E2)(W.u.)=1.7 +40−15

Mult.: D+Q from γ(θ) in (12C,3nγ); ∆π=no from level
scheme.

δ: from (14C,3nγ). Other: <0.1 in (α,npγ).

1745@ 10@ 2748.87 15/2− (E2) 2.29×10−4 3 α(K)=3.29×10−5 5; α(L)=2.94×10−6 4; α(M)=3.76×10−7 5;

α(N)=2.043×10−8 29
B(E2)(W.u.)=2.8 +11−7

Mult.: Q from γ(θ) in (14C,3nγ); M2 excluded by
comparison to RUL.

4672.90 (17/2−) 678.95@ 8 100@ 3993.94 (15/2−) D(+Q) −0.4 5 Mult.,δ: from γ(θ) in (14C,3nγ).

1385@ 33@ 3287.73 11/2,13/2− Q

1924@ 17@ 2748.87 15/2−

5197.44 (21/2−) 703.32@ 5 86@ 4494.11 (19/2−) (M1) 1.86×10−4 3 α(K)=0.0001690 24; α(L)=1.513×10−5 21;

α(M)=1.936×10−6 27; α(N)=1.051×10−7 15
B(M1)(W.u.)=0.6 +7−3

Mult.: D(+Q) from γ(θ) in (14C,3nγ). ∆π=no from level
scheme.

δ: −0.18 20 from γ(θ) in (14C,3nγ); ≤0.03 from
comparison to RUL.

1629.83@ 40 100@ 3567.97 17/2− (E2) 1.83×10−4 3 α(K)=3.76×10−5 5; α(L)=3.36×10−6 5; α(M)=4.29×10−7 6;

α(N)=2.334×10−8 33

B(E2)(W.u.)=5×101
+6−2

Mult.: Q from γ(θ) in (14C,3nγ); M2 excluded by
comparison to RUL.

5365 1/2− 5365c 10 100 0.0 5/2− Eγ: from (n,γ), E=thermal.

5372 2807c 2525.8 3/2−,5/2−

5746? 3145c 5 2599.6 (5/2−,7/2−) Eγ: from (n,γ), E=thermal.

3189c 5 2548.2 3/2− Eγ: from (n,γ), E=thermal.

3335bc 5 2416.3 Eγ: from (n,γ), E=thermal.

3335bc 5 2406.2 (7/2−,9/2−) Eγ: from (n,γ), E=thermal.

6088.60 (23/2−) 891.13@ 20 100@ 5197.44 (21/2−) (M1+E2) −0.09 8 1.15×10−4 2 α(K)=0.0001048 17; α(L)=9.37×10−6 15; α(M)=1.199×10−6

19; α(N)=6.52×10−8 11
B(M1)(W.u.)=0.8 +8−3

Mult.,δ: D(+Q) from γ(θ) in (14C,3nγ). ∆π=no from level
scheme.

1595@ 14@ 4494.11 (19/2−) (E2) 1.70×10−4 2 α(K)=3.93×10−5 5; α(L)=3.50×10−6 5; α(M)=4.48×10−7 6;

1
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Adopted Levels, Gammas (continued)

γ(47Ti) (continued)

Ei(level) Jπ
i

Eγ
† Iγ

† E f Jπ
f

Mult.‡ αa Comments

α(N)=2.436×10−8 34
B(E2)(W.u.)=19 +20−8

Mult.: Q from γ(θ) in (14C,3nγ); M2 excluded by comparison
to RUL.

6366.4 1693.2@ 9 100@ 4672.90 (17/2−)

1873@ 60@ 4494.11 (19/2−)

2798@ 20@ 3567.97 17/2−

7349.0 7/2− 4123 67 3225.8 7/2− Eγ,Iγ: from (3He,pγ).

7189 100 159.371 7/2− Eγ,Iγ: from (3He,pγ).

7346c <20 0.0 5/2− Eγ,Iγ: from (3He,pγ).

7480.6 7480 0.0 5/2− Eγ,Iγ: from (3He,pγ).

8005.1 (27/2−) 1916.45@ 20 100@ 6088.60 (23/2−) (E2) 3.03×10−4 4 α(K)=2.76×10−5 4; α(L)=2.459×10−6 34; α(M)=3.14×10−7 4;

α(N)=1.712×10−8 24
B(E2)(W.u.)=4.4 +13−8

Mult.,δ: Q(+O) with δ=−0.0 3 from γ(θ) in (14C,3nγ).
M2(+E3) excluded by comparison to RUL.

8880.29 1/2+ 4959# 5 38# 3923 3/2−

5204.0# 6 30# 3676.1 3/2−

5328# 5 23.3# 3549 1/2−

5700#c 7.5# 3176.0 3/2−

≈6011#c 2860? 1/2(−) ,3/2,5/2+

6086# 5 36# 2793.2 1/2−

6328# 5 41# 2548.2 3/2−

6378#c 2 2499.4?

7063# 4 1825.0 3/2+ ,5/2+

7086.8# 4 100# 1793.80 1/2−

7330.28# 23 79# 1549.65 3/2−

7627#c 2 1252.09 9/2− Eγ: questionable placement as would require high (M4)
multipolarity transition.

† From (p,p′γ), (α,nγ), and (3He,αγ), except as noted.
‡ From γ(θ) and linear polarization in (α,nγ) and comparison to RUL, except as noted.
# From 46Ti(n,γ),(pol n,γ) E=Thermal.
@ From 10B(40Ca,3pγ),36S(14C,3nγ).
& As recommended by 1980Kr22 and 1978Kr19. Multipolarities were assumed to be M1, E2, or M1+E2.

1
5

https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1980Kr22,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1978Kr19,B
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Adopted Levels, Gammas (continued)

γ(47Ti) (continued)

a Additional information 2.
b Multiply placed.
c Placement of transition in the level scheme is uncertain.

1
6

https://www.nndc.bnl.gov/ensnds/47/Ti/47ti_adopted_documents.pdf
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5/2− 0.0 stable

7/2− 159.371 210 ps 6

9/2− 1252.09 140 fs 13

3/2− 1549.65 1.5 ps 4

1/2− 1793.80 1.7 ps +17−6

3/2+,5/2+ 1825.0 2.1 ps +19−7

2499.4

3/2− 2548.2 6.2 fs 7

1/2− 2793.2

1/2(−),3/2,5/2+ 2860

3/2− 3176.0 0.23 ps +10−7

7/2− 3225.8 7 fs +7−6

1/2− 3549

17/2− 3567.97 69 fs 21

3/2− 3676.1 <40 fs

3/2− 3923

(19/2−) 4494.11 0.111 ps 28

(17/2−) 4672.90 0.12 ps 6

(21/2−) 5197.44 49 fs 35

(23/2−) 6088.60 35 fs 21

6366.4 <28 fs

7/2− 7349.0

7480.6

(27/2−) 8005.1 0.49 ps 11

1/2+ 8880.2976
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5/2− 0.0 stable

7/2− 159.371 210 ps 6

9/2− 1252.09 140 fs 13

11/2− 1444.25 0.90 ps 14

3/2− 1549.65 1.5 ps 4

(7/2−,9/2−) 2406.2 23 fs 7

2416.3 1.0 ps +6−3

3/2−,5/2− 2525.8 94 fs 19

3/2− 2548.2 6.2 fs 7

(5/2−,7/2−) 2599.6 1.3 ps +5−3

9/2,13/2 2668.0 21 fs 16

15/2− 2748.87 1.11 ps 21

11/2,13/2− 3287.73 0.51 ps +16−10

1/2− 3549

3553.6 35 fs +38−33

17/2− 3567.97 69 fs 21

(3/2−) 3582.7 <15 fs

3622.5 20 fs 19

3/2− 3676.1 <40 fs

3701.8 24 fs +24−22

(13/2−) 3727.1

3780.0 44 fs 19

7/2− 3827.1 17 fs 9

3/2− 3923

(15/2−) 3993.94 0.10 ps +8−5

(19/2−) 4494.11 0.111 ps 28

(17/2−) 4672.90 0.12 ps 6

(21/2−) 5197.44 49 fs 35

1/2− 5365
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574633
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5/2− 0.0 stable

7/2− 159.371 210 ps 6

9/2− 1252.09 140 fs 13

11/2− 1444.25 0.90 ps 14

3/2− 1549.65 1.5 ps 4

3/2+,5/2+ 1825.0 2.1 ps +19−7

3/2− 2163.2 25 fs 4

5/2 2166.7 19 fs 5

(5/2−,7/2−) 2297.1 <10 fs

1/2+ 2364.9 >1.53 ps

2416.3 1.0 ps +6−3

11/2 2682.30 >2.1 ps

1/2−,3/2− 2785.1

3051.5 0.43 ps +12−9

3/2− 3176.0 0.23 ps +10−7

7/2− 3225.8 7 fs +7−6

7/2− 3251.6 29 fs 9

3/2− 3277.7 42 fs 22

11/2,13/2− 3287.73 0.51 ps +16−10

7/2−,9/2,11/2− 3368.9 0.19 ps 6

3400.5 1.4 ps +10−4

3434.6 65 fs 22

(3/2−) 3484.5 30 fs 10

1/2+ 3515.5 40 fs 32

3/2− 3544.8 <35 fs35
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5/2− 0.0 stable

7/2− 159.371 210 ps 6

9/2− 1252.09 140 fs 13

11/2− 1444.25 0.90 ps 14

3/2− 1549.65 1.5 ps 4

3/2+,5/2+ 1825.0 2.1 ps +19−7

5/2 2166.7 19 fs 5

5/2+ 2259.5 0.54 ps 12

(7/2−,9/2−) 2406.2 23 fs 7

2416.3 1.0 ps +6−3

2499.4

3/2−,5/2− 2525.8 94 fs 19

3/2− 2548.2 6.2 fs 7

1/2+ 2572.9 0.53 ps +22−14

(5/2−,7/2−) 2599.6 1.3 ps +5−3

7/2− 2619.4 29 fs 8

9/2,13/2 2668.0 21 fs 16

11/2 2682.30 >2.1 ps

15/2− 2748.87 1.11 ps 21

9/2,11/2 2757.6 17 fs 11

1/2−,3/2− 2785.1

1/2− 2793.2

2800.2 0.35 ps +26−16

5/2−,7/2− 2809.5 49 fs 23

2828.5 0.16 ps 5

5/2−,7/2− 2838.9 <33 fs

2846.3 <19 fs

1/2(−),3/2,5/2+ 2860

5/2−,7/2 3033.1 0.41 ps 930
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5/2− 0.0 stable

7/2− 159.371 210 ps 6

9/2− 1252.09 140 fs 13

11/2− 1444.25 0.90 ps 14

3/2− 1549.65 1.5 ps 4

1/2− 1793.80 1.7 ps +17−6

3/2+,5/2+ 1825.0 2.1 ps +19−7

3/2− 2163.2 25 fs 4

5/2 2166.7 19 fs 5

5/2+ 2259.5 0.54 ps 12

(5/2−,7/2−) 2297.1 <10 fs

1/2+ 2364.9 >1.53 ps

(7/2−,9/2−) 2406.2 23 fs 7

2416.3 1.0 ps +6−324
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Band(A): Yrast band (1994Ca04)

0.05/2−
159.3717/2−

1252.099/2−

1444.2511/2−

2748.8715/2−

3567.9717/2−

4494.11(19/2−)

5197.44(21/2−)
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8005.1(27/2−)
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