45 Ti

22 23_1

From ENSDF - Evaluated October 2007 22

45 Ti

237

1

“Ca(a,ny)  1984Ka05,1973Sa12,1973Ko21
History
Type Author Citation Literature Cutoff Date
Full Evaluation ~ T. W. Burrows NDS 109, 171 (2008) 30-Oct-2007

1973K021,1973Sal2: E=10.2-14.2 MeV. See ¥Sc *2Ca(a,py) for details.

1977Br15: E=6.4 MeV. Measured 40y(6,H,t) and 40y(t).

1977St12: E=6.5 MeV. Measured 40y(6), 40y(6,H.,t), and 40y(t).

1984Ka05: E=9.5 MeV. Measured y’s, yy-coincidences, y(#) and ny-coincidences and ny() (scin, Ge(Li)). DSAM.

#

ST Levels

E(level)T ¥t T Comments
0.0 72
36539 15 372~
39.39@ 23 5/2~ 11.29 ns 9 g=-0.053 4 (1977Br15)
J*: 5/2 from y(#) and D(+Q) to 7/27; 7=— from D,E2 y from 9/2~.
Ty/2: from 1977Brl5. Others: 11.9 ns 7 (1970Ly02; see (p,ny)) and 11.85 ns 42
(1977St12).
g: other: —0.03 7 (1977St12).
329.31% 20 3/2* g=+0.70 16 (1975Ha47)
g: from wr=-0.073 17 (1975Ha47. E=9.0 MeV; IPAD) if T1/,=1.099 ns I3
(1977Bul0).
744.14% 21 5/2% J*: from y(®) and M1+E2 y to 3/2*.
1226.96% 22 7/2+4
1353.62 20 9,24
1468.63 20 11274
(1521.0@ 10)  3/27 t0 9/2™
1565.6° 7 1/2* >2.8 ps
(179929 25) (127 10 7/27)
1882.15% 25 9/2%* 0.69 ps 14 J™: from y(#) and E2 y to 5/2°.
1958.40 4 3/2% 0.83 ps 14 J7: 3/2,5/2 from anisotropy of 1214y; # 5/2 from y(6) and ny(#). M1+E2 y
to 5/2%.
(2016.0@ 10)  3/27 t0 9/2~
2258.40 6 512 0.194 ps 35 J*: 5/2 from ny(6); M1+E2 y to 5/2*.
2474.8% 4 11/2* 0.45 ps 9 J7: 7/2,11/2 from y(6) and ny(6); E2(+M3) y to 7/2%; band assignment.
2531.4 12 1/2,3/2,5/29)
2656.5 4 13/2~ J*: from Iy(0°)/Iy(90°)<1 for 1188y and y excit.
2849.4 12 1/2,3/2,5/2+)
2911.9% 6 7/2* 0.36 ps 8 J7: 5/2,7/2 from y’s to 3/2* and 9/2%; # 5/2 from ny(); D,E2 y to 3/27.
3016.0 7 15/2~ J*: (13/27,15/27) from y excit.
3156.2 11
3938.17% 11 (11/2 to 15/2) J*: from y excit.

T From least-squares fit to Ey’s, except As noted.

* From the Adopted Levels. Contributing arguments from these data are given In comments or footnotes.
# From DSAM (1984Ka05), except for Ty/2(40).

@ From the Adopted Levels; held fixed In least-squares analysis.

& Band(A): K™=3/2* band.
¢ From y(6), y excitation function, and linear polarization.
b Band(B): K*=1/2* band (1984Ka05).



https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1984Ka05,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1973Sa12,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1973Ko21,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1973Ko21,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1973Sa12,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1977Br15,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1977St12,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1984Ka05,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1977Br15,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1977Br15,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1970Ly02,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1977St12,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1977St12,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1975Ha47,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1975Ha47,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1977Bu10,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1984Ka05,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1984Ka05,B

42 Ca(a,ny)

1984Ka05,1973Sa12,1973Ko21 (continued)

Ei(level) A E, L Ej
3939 5/2° 40 0.0
32931 32+ 289.5 3 39.39
292992 100 36.53
744.14 52+ 414942 902 32931
707.5% 2 10 2 36.53
1226.96  7/2* 482942 402 744.14
897542 422 32931
1187.98¢ 3 85810  39.39
1227 1 9.5 10 0.0
1353.62  9/2~ 131440 | 39.39
1353.6% 2 0.0
1468.63  11/2- 1468.64 2 1009 0.0
(1521.0)  3/2" t0o9/2~  1484¢dh g 39.39
1484¢dh | 36.53
15214h | 0.0
1565.6  1/2* 1236 1 87 2 32931
1528/ 13/ 2 39.39
1528/ 13/ 2 36.53
(1799.2) (12~ t0 7/27) 1761¢4h | 39.39
1761¢dh 36.53
1882.15  9/2* 655242 252 1226.96
1137992 752 744.14
1958.4  3/2* 1214393 854 744.14
1920 1 15 4 39.39
(2016.0) 3/2” t09/2~  1976¢dh | 39.39
1976¢dh 36.53
20164h 1 0.0
22584 52+ 301 1 3118 19584
691.0 15 2215  1565.6
1514 1 40240 74414
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y(Ti)
Mult.# 5@ Comments

D(+Q) 0.000 25 E,y: from 1977St12.

Mult.,d: from y(6) and comparison to RUL (1977St12).
observed In (p,ny); placement confirmed by yy-coin
(1980Ch13. Ea=8 MeV; Ge(Li),scin).

El+M2)? 000 2

MI+E20 10403

D+Q@ +0.06 +5-4 o: weighted av of +0.09 +7—4 and +0.03 6 from y(6)
(1984Ka05,1973Ko021).

M1+E2¢ +0.28¢ 3

E2(+M3)¢  0.00 2 43Sc, 897y contaminant (1973Ko021).

DH+Q® 0006

D+Q® ~034 6

MI1+E2¢ -0.51¢ +8-18

E2(+M3)¢ 0.00¢ 1 Mult.,§: —0.4<linear pol(exp)<+0.4 disagrees somewhat
with +0.57<linear pol(theory)<+0.64.

MI+E2 +0.27 +12-7

E2(+M3) 0.00 2

MI1+E2 0: +0.47 +29—-14 or +3.7 +77-16.

D,E2&

p&

D,EZ& unresolved from *Sc, 691y, In singles. Iy obtained by
studying the yield dependence of the 691-keV peak In the
ny coincidence spectrum on the pulse shape
discrimination method and subtracting the contribution of
the ¥Sc 691y.

MI+E2 +1.4 +3-5

€C;4 CC
¢IL S

AdSNH wolq

€C;4 CC
¢ IL S


https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1984Ka05,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1973Sa12,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1973Ko21,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1977St12,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1977St12,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1980Ch13,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1984Ka05,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1973Ko21,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1973Ko21,B

“Ca(a,ny)

1984Ka05,1973Sa12,1973Ko21 (continued)

y(¥Ti) (continued)

Ei(level) 7 E, IMES E; i Mult.# 5@ Comments
22584 52+ 1929 1 54540 32931 32f  MI+E2  +0.42 +6-10
24748 1172+ 592045 313 1882.15 92+  MI+E2  +0.09 5
1248294 693 1226.96 7/2*  E2(+M3)  0.00 2
25314 17232520 966 I 100 1565.6  1/2+
2656.5  13/2” 1187.984 3 1008¢ 1468.63 11/2-
28494 1/2,3/2,52%) 1284 1 100 1565.6  1/2+
29119 72+ 954 1 239 1958.4 32+ DE2%
1030 1 316 1882.15 92+  MI+E2 §: +0.32 +21—11 or >4.9.
2167 1 46 10 744.14 52%  MI+E2 §: +0.52 +29—16 or +2.8 10.
30160 15/2° 154739 6 1009 1468.63 11/2-
3156.2 2412 1 100 744.14 52+
3938.17 (112 to 15/2) 14639h 1 1004 2474.8 1172+

T From 1984Ka05, except As noted. Unplaced transitions were observed In ny-coincidences.

% photon branching from each level.

# From y(0) and ny(Q) (1984Ka05) and comparison to RUL, except As noted.
@ From y(0) and ny(#) (1984Ka05), except As noted.
& From comparison to RUL.

@ From 1973Ko21 (K*=3/2" states) and 1973Sal2 (r=— states). Iy(1188y)/Ty(1469y)<0.40; Iy(1547y)/Iy(1469y)<0.15; and Ty(1463y)/Iy(415y)<0.07.

b From y(0) and a(exp) In (HL,xny) (1973Ko21).
¢ From y(6) and linear polarization (1973Ko21; K"=3/2" states. 1973Sal2; r=— states).
4 Observed In ny-coincidences (1984Ka05). Placement suggested by evaluator based on the Adopted Gammas.
¢ Multiply placed.
f Multiply placed with undivided intensity.

& Multiply placed with intensity suitably divided.

h Placement of transition in the level scheme is uncertain.
* vy ray not placed in level scheme.

€C;4 CC
¢-IL S

AdSNH wolq

€C;4 CC
¢-IL S


https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1984Ka05,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1973Sa12,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1973Ko21,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1984Ka05,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1984Ka05,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1984Ka05,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1973Ko21,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1973Sa12,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1973Ko21,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1973Ko21,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1973Sa12,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1984Ka05,B
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Legend

v Decay (Uncertain)

Coincidence

Coincidence (Uncertain)

-

From ENSDF
1984Ka05,1973Sa12,1973K 021

Level Scheme
@ Multiply placed: intensity suitably divided

Intensities: % photon branching from each level
& Multiply placed: undivided intensity given

#2Ca(a,ny)

23 Tips

45

45
2y Tip3-4

a N SN
o (=) ©» ~~ » 1%}
%) 7] (=9} ® @ Q. =
& & iy a a - N
Nl v =)} oD 0 N
a = = © © i -
=} =) =) S o A —
o T e O A < o1 < | o oalal 0 = = algle
g g —|a o =< 0! 3, 8| = o I i B ) - @ g
v —| =< v onf o vy — Al O O| Nl oof 0 O < [ DO
= S| o® | | < IS S| | o0 & vl olv| Q <+ Q &l A
o ol AN (o] (oI K] (o} 2,1 .OIOA 1, Al l,.AI—-A B u o~ o
I I |
I I |
I | /
I I I
I I I
I I I
| , I ©,
I | | QST o
| I | <, . Or @—»
s . Yy by
I I IR
! I, 65 ¢
! , ! Or o/ . 6
” ” S s
C, S K
, | @wn@_\ ‘o <0,
P e 0
| | DG <
Oxx o7
| | &T ,&Q%
| | ,QO o)«%
I I I *Q,w\\
” ee\mv W@%\& . 7
ey b o __
| ,&\%\W K2 7 »
g g,
I I 949 | 7
I I 9%,
I I 2l 1
A R e e e e E >
" " V%v,\ S A s
5l
I 1<¢, Srrfp-t---—=—=—=—=—=—=—-|-—=—==---—-=-=--F >
| %%\M%N\ 1
” WM,\ <y S ) -
S !
< b B ol i i B ittt el >
 SC | o4t ______L_______L___
P \,«\ >
£y VN 9,1 |
RN e i e el e e Rty >
Lo Fon, S i |
=9 @onw,%b T T
PN ;
\w Eppe
/WQ \rV\ ” |
QNQ.,\ ! |
9 T
£y R N I 3 >
A e B R it BT S >
sz ), I
oot Cerr4-T---fi1- """ """~~~ T~ "~~~ T- -~ »
Qv,/,w. 7 X
e 0 K ! !
20 Sy, \®M 1 1 |
/, Gy, p I I
51 2, o 5 i
(N7, 6 ! ! !
U 67 f g T
ol O
,waf%a@ 1 | I
y I I
@y @} e [ [ ,
Q\Q b@a T T "
P, «%\\% ! : ;
& /
le Sy, | P82 , , |
SenTgl | ! ,
by B
a@x\ve,ﬁ T | |
i \\A\ ,MQ\ + | |
%, <9 I I |
. 8
o o %w ! ! |
(7 Y4 T T
2 [
Clp,
C T T T
\\\\\\\\\\\\\\\\\\\\\\\\\\ » | | |
I | 0
I | )
I I I
I I I
I ~ I N I
+ T | I
& < | Q |
<D.,. W M, N %,
H H o
o o k=l =1 al
! A L&)k I N e
Ql + |0 Q Gl + L sla it |+ + + L]
5adl 348§ ayyd gudy e 5 SE




STi,,-5 From ENSDF 2 Tis-S5

“Ca(a,ny)  1984Ka05,19738a12,1973K021

Band(A): K”=3/2" band

(1172 to 15/2) 3938.1
,,,,,,, -2
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|
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| Band(B): K*=1/2" band
} (1984Ka05)
} 7+ 2911.9
|
|
|
|
|
|
112+ 2474.8
954
512+ 2258.4
592
301
32t l 1958.4
92+ 1882.15 691
1248
12+ 1565.6
655 v
1138
72t 1226.96
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52+ 898 744.141
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32+ 329.31
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