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Motivation in Superheavies

proton number

neutron number

sIsland of increased stability has long been predicted on nuclear landscape
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Motivation in Superheavies
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K-lsomer particle states
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*Theoretical results of energy levels in this region conflict
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K-lsomer particle states

1600, Proton excitation Neutron excitation
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*Theoretical results of energy levels in this region conflict

*Study K-isomer structures to infer single particle excitations into these levels
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Recoil-Decay Tagging Events
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(45); Lower order transitions are highly

D. Rostron, Thesis (2009) converted
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Recoil-Decay Tagging Events
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D. Rostron, Thesis (2009) decaying isomeric state
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Conventional Isomeric Assignment
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Conventional Isomeric Assignment
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Conventional Isomeric Assignment

467.9 - Find R as function of g _factor
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D. Rostron, Thesis (2009)
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Conventional Isomeric Assignment
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D. Rostron, Thesis (2009)

- Find R as function of g _factor

« Compare Rexp to assign structure

W 9/21734] ®5/2*[622] |

—  Experiment

Intensity ratio, R



Assignment Problems

« Apply to inbeam *°Fm data
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Assignment Problems

« Apply to inbeam *°Fm data
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Assignment Problems

W 7/21624] ®9/2*[734]

® 9/21624) ®7/2*[514]
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Intensity Ratio, R

« Two possible structures and statistics too low to distinguish
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Proposed Assignment Method

* Find intensities of 7 E2 peaks
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Proposed Assignment Method

* Find intensities of 7 E2 peaks

« Assuming either possible isomer structure find expected

number of total counts over M1 energies 19
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Proposed Assignment Method

« Gives probability distribution for counts across 7 peak ranges
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Proposed Assignment Method

« Gives probability distribution for counts across 7 peak ranges

« Add a signhature splitting to ranges and find experimental

number of counts (19)
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Proposed Assignment Method

« Gives probability distribution for counts across 7 peak ranges

« Add a signhature splitting to ranges and find experimental

number of counts (19)
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Proposed Assignment Method

« Gives probability distribution for counts across 7 peak ranges

« Add a signhature splitting to ranges and find experimental

number of counts (19)
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Proposed Assignment Method

« Gives probability distribution for counts across 7 peak ranges

« Add a signhature splitting to ranges and find experimental

number of counts (19)
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Proposed Assignment Method

« Gives probability distribution for counts across 7 peak ranges

« Add a signhature splitting to ranges and find experimental

number of counts (19)
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Proposed Assignment Method

« Gives probability distribution for counts across 7 peak ranges

« Add a signhature splitting to ranges and find experimental

number of counts (19)
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Proposed Assignment Method

« Gives probability distribution for counts across 7 peak ranges

« Add a signhature splitting to ranges and find experimental

number of counts (19)
0.07 T | T | I | I | I | I | I | I | T (18-) (22];.'}' 435
i — background added | . (214) (179
0.06 - — neutron excitation |7 414 (200)1}-
- e — proton excitation 1+4 < (16) % 393
0.05 —F— O counts across spectra| +3 L \193 15)
_4? - —=— 142 ; 371 444
= 0.04 - 1 +1 o (14) t/ 349
E I 10 g \171 13)
e 0.03+ — -1 5 328 (157);
o i 2 5 (12) %(150) 307
0 02 — _ -3 g 28b :ﬁl (11)
I -4 N 10) (135),
B | ' 2
001 ‘\ﬁ(125) 260 ()
- ] 236 Y,
0 ] ] | ] ] | | ] ] | 1 | ] (111) .
0 20 40 60 8 100 120 140 160 180 (8) ¥

Cumulative Counts



" S
Proposed Assignment Method

« Gives probability distribution for counts across 7 peak ranges

« Add a signhature splitting to ranges and find experimental

number of counts (19)
0.07 T | T | I | I | I | I | I | I | T (18-) (22];.'}' 435
i — background added | . (214) (179
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Proposed Assignment Method

« Good agreeement with predicted neutron state
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Proposed Assignment Method

« Good agreeement with predicted neutron state

- Compare with individual transition g
results

0.07 T T T T T [ T [ T [ T [
i — background added
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Intensity ratio, R_
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Applied to 252No 8" K-Isomer
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« Apply to inbeam *°No data
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Applied to 252No 8" K-Isomer
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« Apply to inbeam *°No data
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Applied to ~°No 8 K-Isomer

- Take intensities of 6 E2 peaks
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Applied to ~°No 8 K-Isomer

- Take intensities of 6 E2 peaks

- Find expected number of counts across associated 6 M1

peaks assuming 2 possible structures
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Applied to ~°No 8 K-Isomer

- Ta

- Find expected number of counts across associated 6 M1

ke intensities of 6 E2 peaks

peaks assuming 2 possible structures

0.08
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o
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- Take intensities of 6 E2 peaks

- Find expected number of counts across associated 6 M1

peaks assuming 2 possible structures
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- Take intensities of 6 E2 peaks

- Find expected number of counts across associated 6 M1

peaks assuming 2 possible structures
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Applied to ~°No 8 K-Isomer

- Take intensities of 6 E2 peaks

- Find expected number of counts across associated 6 M1

peaks assuming 2 possible structures
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<
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0 ¢counts across spectra
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Applied to ~°No 8 K-Isomer

- Take intensities of 6 E2 peaks
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Applied to ~°No 8 K-Isomer

« Some agreement with predicted neutron state
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Applied to ~°No 8 K-Isomer

« Some agreement with predicted neutron state
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e« Consider all E2 transitions in rotational band
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« Consider all E2 transitions in rotational band

Expected X-ray Counts

« Number of counts expected in range of K X-rays predicted
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Expected X-ray Counts
 Consider all E2 transitions in rotational band

« Number of counts expected in range of K X-rays predicted
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Expected X-ray Counts

« Experimental counts gives upper limit for X-rays from
rotational band, neutron state assignment seen
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Expected X-ray Counts

 Apply to #°No cumulating statistics for all E2 transitions
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Expected X-ray Counts
« Apply to °No cumulating statistics for all E2 transitions
« Expected counts found for proton and neutron states
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Expected X-ray Counts

« Apply to °No cumulating statistics for all E2 transitions

« Expected counts found for proton and neutron states
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Expected X-ray Counts

« Upper limit this time inconclusive

 Indication of side band with highly converted transitions
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" S
K-lsomer particle states
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« Possible evidence for more excited states in %>°No
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Applied to ~°No 8 K-Isomer
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« Ratios are inconclusive for structure assignment
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