%0 Th 4001 From ENSDF - Evaluated September 2023 %S0Thy -1

232Th(p,t)  2009Le03

History
Type Author Citation Literature Cutoff Date
Full Evaluation C. Morse NDS 197,259 (2024). 26-Sep-2023

2009Le03: E=25 MeV beam provided by Munich Tandem accelerator. Measured triton spectra, angular distributions at ten angles
from 5° to 45° using Q3D magnetic spectrograph at Munich Tandem accelerator facility. The target was 99% isotopically pure.
FWHM=4-7 keV. Comparisons with interacting boson model and quasiparticle+phonon model calculations. Coupled—channel
(CHUCK code) (mainly for 0" and unnatural-parity states) and DWBA analyses. 2004Wi06 is earlier result from same experiment
focusing on 0% states.

Others: 1996Ba67, 1994Ac02, 1985Mi06, 1982Na06, 1974Ta04, 1972Mal5s.
1982Na06 observed a group levels containing deep-hole states in (p,t) around 5 MeV in excitation energy.

230Th Levels

E(level)T y# L Comments
ob 0+ 04 E(level): Given as 0.1 keV 2.

53202 pta 20

17400 2 4+a 44

35630 2 ta 64

508.0¢3  1°¢ 14

571.7¢ 2 374 3a

593803 g+

635.142  o+a 04

677.64 2 2%

686¢ 1 [57]

77524 4 4+

781.4¢ 2 2+a 2a

g25.6&¢ 3 3+&
852.7¢€ 4 [77]
884.2¢ 4 4+a 44
923395 6
952.6/ 5 (17,004 (1,004  J*: o(8) is not typical of 1~ which was assigned in earlier studies, but o-(6) can be fitted
with a one-step or 2-step excitation, as well as with an 0* excitation.
972.1&f 5 2 &
1o11.6/ 5 273
1022% 2
1040.0¢ 7 6"
1052.0% 7 3+&
1065.9% 8 4-&
10794% 8 2-&
1089% 2
1108.7 5 4+
11256 5 O*,1H% (1,04
1144% 2
1148.0 9
1184.8 9
1241.2 9
1256.0 9
1259.2 6 (37)4 3)4
1283.6 6 (57)4 54
1297.8 6 otd 04
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https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1982Na06,B
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293(? Th, -2 From ENSDF 293(? Th -2
B2Th(p,t)  2009Le03 (continued)
230Th Levels (continued)
E(level)T y# L Comments
13223 5 37)
1337.2 5 4t
1359.5 7 2"
1376.6 7 17,5~
1401.5 5 2*
14204% 5 (3H&
14404% 8 (3%
14479 5 o+a 04
1485.6 5 4+
1496 1
15074 5 4+
1524.8 5 2+
1566.2 6 (174 (H4
15745% 6 ()&
1584.7 6 4,54
1590.2 5 ota 04
1594.7 8 (174 (1)
1601.2 11 37)
1612.1% 10 (4~ 5H%
1618.7% 9 (4 5H&
1630.1 7 2+
1639.3 6 ota 04
1653.2 11 674 6)4
1668.2 7 4+
1679.1 7 2+a 2d
1683.3% 7 (@&
1694.9 7 44 44
1708.8 8 2F
17235 7 @h
17453 8 (0*)@“ ¢ I assigned 0" in table II of 2009Le03, but L=(0) in authors’ figure 4.
1750.7 8 37)
1762.3 8 @+
1769.6 8 4hH4 44
1774.1 9
1793.1 6 57)
1802.5 6 o+a 04
1812.0 8 4+
1824.9 7 (6%)
1840.0 8 2*
18514 7 (374 3)4
1859.3 7 37)
1868.9 7 ) Fit as a doublet line, with spins (07) and (67).
1887.0 9 2"
1910.0 9 (674 6)¢
1914.7 9 (17)
1926.0 7 4+da 44
1931.1 8 (17)
1939.8 11 (1)
1947.0 6 4+
1956.4 6 2+a 2d
1967.1 7 2*
1972.0 9 2+
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2
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293(? Thy -3 From ENSDF 293(? Thy -3
22Th(p,t)  2009Le03 (continued)
230Th Levels (continued)
E(level)T y# L Comments
19854 8 57)
2001.6 8 (37)¢ 3)4
2010.3 6 2*
201737  (3))
2025.6 6 2*
2032.8 7 4+
2039.1 7 4+
204877 (4"
20609 12 (37)4 3)4
207328  (8%)
2074.9 8 4")
20859 8 ()
2093.9 7 ota 04
2102.0 7 4+
21184 6 4+da 44
2130.7 7 2+
21379 7 2*
2150.5 6 otd 04
2168.8 7 4")
2175.1 6 0ta 04
2181.7 7 4")
2187.1 6 2+
2194.8 8 (6™)
22054 10 27
2207.8 8 4")
22160 7 (4%
2226.0 6 2*
2241.0 7 2+
22499 7 6H4 64
225537 4%
2268.9 6 ota 04
2276.0 8 4")
2282.1 10
22959 8 4+
23054 7 2+
2311.2 8 4")
2317.7 7 4%t
2329.6 7 2*
2337.18  (57)
23548 10  (6%)
236857  (0H)@a (o)
2383.8 8 ()
2388.4 10
23952 7 (I 04
2402.0 8 (6™)
2411.6 7 2+
24227 7 Fit as a doublet line with spins (0*) and (4%).
242649 (0@ (o)
2436.6 9 2+
2442.5 8 2*
244922  (37)
2461.0 7 2ta 24
24672 7 2+
24743 8 2*
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293(? Th -4 From ENSDF 293(? Th -4
B2Th(p,t)  2009Le03 (continued)
230Th Levels (continued)
E(level)t y# L | Edeven™ 7* L | Edeven? y#
247858 4% 272667  2* 2999.0 7 2*
2481312 (6%) 27406 7 2* 3009.9 8  2*
24938 7 04 04 | 274627 4% 302068  2F
2501.1 7  4*@ 44 | 2754210 (6%) 303039  2F
2508.3 7 276497  2* 3043.0 7  2F
251937  (6) 277737 2* 30524% 9 3H&
2528.17 04 04 | 279157  4* 30643 15 (2%)
253697 4% 2799.78 2% 30726 8 (6%)
2549.8 11 0*4 0% | 2808.17 04 0% | 308387 2%
255628 (4% 28244 10 4% 31009 7 2*
256299  (4%) 2834.0 10 2* 3113.9 12 (0,1,2,3,4)
257327 (6%) 284137 (2 312478  (4%)
2580.17 2% 285597  2* 31359 10 (0,1,2,3.4)
259648 (0H@e (0@ | 286297  2* 314748 (0,1,2,3.4)
260137  (4%) 2870.6 10 (37) 316207 2F
261607 2% 287977  2* 317368 2F
262597 2% 2886.1 10 (17) 3186.1 7 (6%)
26400 8 4% 2896.17  2* 319847  2F
26609 7 4* 290648  (37) 321227  2F
266647  (2%) 2913.6 15 (4%) 322317  2F
267167 4% 292379  2* 3234.0 7
267928 2% 293067  2* 324867  2F
269497 2% 294067 2% 3258.8 8
270657 2% 2950.58  (6%) 3269.9 12 (2%)
271295 (694 (6% | 2987910 (6%)

¥ From 2009Le03. For calibration of triton spectra, other (p,t) reactions on '3*W, 36W and 234U targets were measured at the
same magnetic settings and some precisely known level energies in 239Th were included (2009Le03). Values agree with those in

2004Wi06 and 1996Ba67.
¥ Reported in 1994Ac02 and 1996Ba67.

# From o () distributions (2009Le03). Coupled-channel analysis (CHUCK code) was used to interpret angular distributions.

@0+

assignment is relatively firm from o (6) but statistical accuracy is limited.
& Unnatural-parity states, spin from analysis with the CHUCK code.

¢ Angular distribution is displayed in one of the figures 4, 7 and 8 in 2009Le03, L value assigned as implied by the spin-parity
assignment in 2009Le03.

b K7=0* g.s. rotational band.

¢ K™=0" octupole vibrational band.
4 K*=0" band.

¢ K™=2% y vibrational band.

f K™=1~ octupole vibrational band.



https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2009Le03,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2009Le03,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2009Le03,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2004Wi06,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1996Ba67,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1994Ac02,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1996Ba67,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2009Le03,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2009Le03,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2009Le03,B

	230 90Th140 
	232Th(p,t)


