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PUrpese and Overview

To provide prompt and convenient Web access to current publications in experimental nuclear-structure data
(level-schemerintormation) through en-line retrieval at BNL; RADWARE at ORNL and! Isotope-Explorer at LBNL.

ENSDE-formatted datasets compiled! from one paper, or a set of related papers firom the same: group.

Covers, high- and lew-spin reaction andi decay papers. Regular perusall of welb pages of primary: nuclear physics
journals (PR-C, ERJ-A; PRL, NP-A, PL-B; JP-G, IIMP-E)

Compilation woerk: dene: primarily:at Mchaster. Database management at; NNDC.

Reguires; a consistent level of effort 1n keeping up-te-date with the published literature, communication with
original authors, and training of undergraduate students;in basic nuclear physics, familiarity: withi ENSDE, XUNDL
andiNSR databases; and computer codes:

PDF to TEXT to ENSDE; EMTCHK; PANDORA: ENSDAT; Isotope-Explorer; GIOL; Bricc; LOGET.
\V/arious steps off compilation procedures have been described at earlier USNDP andi NSDD: meetings:

Altheugh the datasets are calledias “unevaluated”, each dataset Is sort ofi internally evaluated threugh
consistency: checks and communication with the authors abbeut data-related problems and unpublished! data.



Current Contents of XUNDL

Since the start 1 December 1998,
2010 datasets added up to Septemiver 30; 2006

Covers mainly high-spin structures; but since 2003, most Iow-spin
papers have: alserlseen compiled.

—1250 nuclides: 7Li ter 222115, spreadi over —225 A-chains; few.
datasets; for hypernuclides also.

Data firomi ever —1550 primary. references published mainly durng
1995,— 2006: year-wise distibuiion:

2006-1995: 150; 204:; 174; 139; 150; 139; 145; 125; 130; 64; 66; 55



Work inl FY-06 (Oct 1, 2005 to Sept 30, 2006)

380 datasets compiledisince Octeber 1, 2005; which include data fiream aboeut 125
papers published in 2006 alone.

28 existing datasets revised/updated! based 6n new: papers firem previeus
authers/greups

Undergraduate: student, JoelReediger, actively participated it XUNDL werk i 2005~
April 2006,

A new undergraduaterstudent, Maxin Mitchell started i Aprilf 2006 and has been
undergoing training inithe XUNDL compilation precedures and basic knewledge of
nuclear physics and Specirescopy.

A copy. (computer filerand printout) of all communications fier the: last couplerof years
Was sent to NNDEC i Septembert 2006 for archival purposes:

Except for' about 10/ papers published ini journal wel pages in the last few weeks, we
are current oni the compilation; of high- and! low-spin primary: publications



Seme difficult examples

Noerdetails of data avallaile; neitner in the
puklication nor through reguests frem; the
autnors:
L] and! *°Hf inf PR-C
>N[: perhaps the: most complex: high=spin
level secheme



A. NEUBER-NEFFGEN et al.

PHYSICAL REVIEW C 73, 034309 (2006)

TSD 1
490
1325
TSD 2 o
1272
1210 450
1220
1151 s
1005 o7 1 3
41 40+ 2 40
1044 6 1113 1151 39- (1074)
0 38+ 39 ag+ T 4 {350
1131 ) !
37
991 360 o 1083 4 1059 1130 37- T (10}62)%H 3
: 36 1038 TL
1007 -
940 34(7‘1080 L1055 35[7)1003 109 5 350, 1051 340
3: 3 -
o 4 %—-\ 34+ 1031 TLM s
1032 1047 -
, 2o e 100 e - 33 s 7 120
831 . ) A 32+, el TL 3O o
G0 __ g0 7! 959 37880 (980) 985 31 + 908 300
+ 30+ 1008 | 31 300) 910
TS 893 002 827 30 OB + 297 949
4@ - 50 915 290 L8 - 29 907 1 w07 28
73 -+ o 054 47 568 25 270) 2700
T 825 770 25+ . 844
67 837 275) 847 276) 260-) 12
—+ 260 26 811 o - —+ 838, 824, 860 26 24~
; -
4y T o + 550 716 26+ " I e 57 770 ann
U 2w+ 8P iz 5 668 257 A e 7 3 822 s 1017 13
enf T T = 20 %0 0 s -y A s
785" =622 5 T e 20 737 51 373 20~ =
@ ! o o 2ty 217 98 7720 — . ody 210872 95—+ 21 MOne 675 00 1973 a3k
& 2000 ,7 lsszllg)ﬁxl gm597 —so=1538 b 22+ - T 380 21" 6;487 644 500 e 682 1o o 2 P 680 15~ 1366
(187) 20% 3 %—Tfi 5 —— 597 oo 190 94 279 5 - 190) 638 o) 17-6040 7 = 353
(]6’)+§81 1§64 644 il 00N 150 616 A \ 0t 99\?{%9 , 47597 600 g /]07/7 60 7o & gﬁlg ;gwo 3,14$167, i 697
L ) 6 7 - 2 56A 17— 2 o - 17 16 157585 “Fag T
(a5 16788 6 so 32\ 150576 A 150 %41 535 r5morh —150546 256 L 6o Il 8 15 524 150 560 40 1:754?52937 T 606 64 o
(12476 6 o oS AN 1613 8/]?];’3’15 fypTEn s 2% %4%14‘*‘ Lok 574 13402476393 130 T :; R T3 #9572 15 5 e 648
46 -498 13— : - e W =X =
(10-210 & \ 3 aests 803 e s 216 e T R T 506 il e ke 533 10- 58 S5 T
@) 3L 1180 } o fe 242 1= 1078 5340 ———— 228 1O ¢ Si0a6 g 402 448 1000 9= 501208 550 - T kg™ )1
= 616 \ 1o+ 551 16T S 276 8T (09T M8 97— (77) 367 g 22370 4018~ 531 “Toes o
- 9 1184 = >=1074 — 105 70 T 383 31060 6 1oy 2 239
1073 / /1306 R e o Ry
81462 1083 ] ] [ 476 s 1131
6+400 / 1051 / 1242 7 /
o s
& 3 / I
2801

FIG. 3. Level scheme of "°Hf.

The dynamic moments of inertia of TSD1 and TSD2 in
170Hf show a mixed behavior as a function of frequency. To-
wards low and high frequencies, the J @ values decrease; at in-
termediate frequencies, they increase. Therefore, the moments
of inertia alone do not decide to which of the groups of bands
they belong. A measurement of lifetimes is certainly necessary.
The PES calculations for '"Hf (see the example given in
Fig. 1) show for all combinations of parity and signature only
the TSD local minimum in addition to the ND minimum. Thus,
the two new bands have to be associated with the triaxial
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FIG. 4. Dynamic moments of inertia J® as a function of
rotational frequency of TSD1 and TSD2 in '"°Hf compared to other
TSD bands in Lu and Hf nuclei.

minimum. However, a final proof of the triaxiality awaits
the discovery of wobbling. From the present data, we have
evidence that it is unlikely for the two bands to be members
of the same wobbling family with similar alignments and with
enhanced transitions between the two bands as found in the Lu
isotopes [2].

In our previous report on TSD2 [14], we argued on the
basis of coincidences with ND transitions and similarities to
TSD bands in the Lu isotopes that the spin range should be
from [ =~ 22 or 24 to 42 or 44. However, the new results on
the high-spin band 2 in '7>Hf [10] could allow a different
spin assignment to TSD2 in "°Hf. If these two bands had a
similar structure, the spins of TSD2 could be much higher;
a spin range of about 40 to 60 would be possible. On the
basis of the presently available data, it is not possible to firmly
decide between the two alternatives. However, if it would be a
very high-spin band, its alignment would be very large, i, ~
30 7. Such a band would be yrast at high spins and would
be expected to be more strongly populated than observed
experimentally. Furthermore, as mentioned above, band 2 in
I7SHf probably belongs to the axially symmetric minimum,
which is not predicted by the PES calculations for '"°Hf
(see Fig. 1).

The assignment of TSD1 and TSD2 to the PES minima
with large triaxial deformation, (e, y) =~ (0.4, 20°), is also
supported by their aligned angular momenta i,, which are
plotted as a function of rotational frequency in Fig. 5, upper
panel. For TSD2, the lower spin range with Iy = 24 was
assumed. The alignments were obtained from the measured
spins subtracting a reference core [26], L = Jow + Jiw?,

034309-4


Dr. Singh
Note
illegible in several places


PHYSICAL REVIEW C 73, 054314 (2006)

P. BRINGEL ez al.

N g JO QWAYDS [9AXT T DI

gyl .sleorl Llvor] z/6lyis]
(T (00D SEEL S —"000 S0z 0L -
—4e o001 S'Lotgore X T TG ~ULT §eLe 659 v'e0e ~T/6
UL e +§\,\w§o.§ St L LA _om:;o_ e
Lise gy F Tt roeL s cﬂ.wom_ tge TL6V
&\m_m.o*a 059 chog? e OFES 810s 7y Ji - “w«ﬁ g
T s I ) \ - ZS?%
Gz + T 6809 4 N L_EE¥6_g i TLENT m.om_ T
/ e — IR T IR e A W ) e BNt
6L 9T e TS o A EE mmw:ccm el IPOLET R cgorE
st | R - 989t VOO [ et e By = owm\‘:mmﬁ:N;N:o‘ﬁr: e “rim_ B T 7 S
rspiLell o L TR T [ — ::meo%o:a 7T A — -uLe S \
LT, fﬁ.ﬁm«+ € ¥ (6£€) FOL 0 CLG 17 o r oy ¢ v3co8 8l 66LL
AS:\,_ 6L1 zice (e BIT &gy T6T= phey €T (4TS - - °Q
. 1dop 26 sdzy «e X pist B — siiT . Cuen n\-r Oz 6998 ~E0T—— gz b’
NEL ehel ‘ 1¢0g 7 = - A 8O by (D60 Tk soz o1 .
St cor T e ol b T TR VG f i . (gge) -T/1e
USE T e TU8S €108 e oS SEE ey E§057eTe T G
g7L0. 4t : / g6t +TLE T s
ggoc | +ULE 1 3560 c0ss
T e L +N§N Qg az7X
. ) + .
£€9L i Uty 87TEE iy $'879 (oefes)
iy 1 e poL
T b LT ’ gEhy \ \_‘A 250
LU T (1ee) €608 - N 1688 - "
€678 G/sy) §'59¢ +TUSY \ 8'€69
L6L RN RV n N GauLy)
Gumy - g S0SL
i 8016} . 50g8 8L0L
810 (zl6t) rer 1T |
: . LLs s
i 6c8 LTI . \ "
(&) o5 ) () S08L
(29 Tpee | U LU B
L s b 0T TS
v | 6608
908 Y LS
GTLs) gory |+ 1
U6S ‘F.MQM €8 +T/6S
A g $978
sy i —
IX vpy | Y 4 e Tror o)
R J«Rvu. 06 i kv &7 (56)
! " S &50%
o6 Yl 0106 3001 | émc/ ;
e U9 1€s oD — e
T opg B B ‘\‘A v Sl '
s 916 ¥ ULy !
- <846 (i
966 1 Guew
1 o
G £rt v X
ﬁ $'€86
1ol T Guen
STSL
GeTsh zetol (usn
EN
T e 2901
0101
Cens)
T Guew) X
$L01
G
S48
G2/16)

X

GTND ¢ 80¢
(s e
(6D g T
TP S 0sh ()
Geee) T\
Y g6 S/o oy GO
G T\
gc8¢ ém mﬁ, (T/SE)
G~ T\ f+\ .
i cx/c oho G2/6€)
Gusy N T Guep
9°01L (YOL) L99
\
\
Guer) 1 G
L'89L scL
Gues t 1 Gne
§'¢C8 18l
| — -
Gasy ] Garss)
esis 8
| I N
G219~ (vr65)
. 788
26
1 Guew
(T/59)
056
6996
1 G
(+2/69) N
€16
166
Gz
Tl
8001
0701
_ GTsL)
G~ |
Tl
88501
| (z/6L)
(710 0
s601 7S
Guse) |
€M1
GTes)

054314-4


Dr. Singh
Note
illegible in many places, guess work


708 D. RUDOLPH ET AL.

was discovered by Svensson et al. in %2Zn [22], also coupled bands with more
or less intense AI = 1 cross over transitions were identified in the Ni, Cu,
and Zn isotopes, which may arise from single nucleons in (relatively) high- K
Nilsson orbits of the 1f7/; shell. The first such rotational band below Ni was
recently found in " Co [23]. It should be noted that different from other mass
regimes almost all of the bands known are linked to the states in the spher-
ical minimum, which fixes their excitation energies and allows for at least
tentative spin and parity assignments. Some of the coupled bands have been
observed up to terminating spins as well [24]. Comparisons of predictions
of several microscopic and macro-microscopic models to the experimental
observations have usually a very high level of agreement. Last but not least
there are a few candidates for magnetic rotation in **Fe, 5°Co, and °Ni.
They await, however, confirmation in terms of lifetime measurements. Such
investigations are ongoing.
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Fig.4. Partial level scheme of 5®Ni.

The evolution of shapes in the mass region may be followed most beau-
tifully in the case of ®®Ni [25]. Figure 4 provides an extensive (preliminary)
excitation scheme of ®®Ni studied with three different reactions. From ex-
periment 4 (¢f. Table I) an extremely rich level scheme in the spherical
minimum was established reaching states up to about 20 MeV excitation en-
ergy. 8Ni represented the 2a2p channel, and was populated with a relative
cross section of about 6%. The results from experiments 2 and 3 (and an
earlier GAMMASPHERE experiment) allowed for an extension to 30 MeV ex-
citation energy, and the level scheme becomes much more simple, since only
rotational bands appear above 20 MeV. The relative cross section increases
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ENSDE coverage: oft Nuclel at the: Limits off Stanility

Eirst primany papers en new: Nuclhides at the limits ofi Stability: bound: and unbound.
Eirst primany paper about excited state(s) in nuclides at the: limits ofi stability.

As part off XUNDL activity, we: routinely: compile papers containing types; of
discoveries, stated albove.

With some; extra Work, We can| prepare. datasets for iclusien inf ENSDE. This will e
done by an evaluater net hy undergraduate student.

Advantage: prempt inclusion of such important data in ENSDE, NUDAT and other
related dataloases.

Need general agreement from the network for nuclides that are not part of
McMaster’s assignment. If necessary, the datasets canifirst be sent to the center
responsible fior that mass region for the purpose of approval.



In terms of ENSDF vs XUNDL retrievals, the various numbers are as follows:

Query
Quick Nuclide
DS by nuclide
Browse
DS by decay
ENSDF Index
DS by Z
XUNDL Index
DS by reaction
Quick Mass
DS by A

ENSDF

42493
19038
14412
6775
5742
2975

2542
2883
1568

XUNDL

348
3379
327

63

3328

61

96

Both

5983

1525

410

510

196

For queries which allow the user to specify that both types if datasets be retrieved, this
option is used about 20% of the time. Note that the default state is defined to be “ENSDF

Only”.



Conclusions

Tihe current retrieval rate by the User community, as monitored by
NNDC, seems about 300/month firem the NNDC site. There may: e
ether retrievals made threugh LBNL and RADWARE websites.

Availability ol compiled XUNDL datasets potentially accelerates
ENSDE data-evaltiation: precess.

I there Isigeneral agreement inl the network, we: can undertake to

prepare ENSDE datasets When first (prlmary) PApPErs appear en the
jdentification ofi Aew nUclides or those reporting excited state(s) for
nuclel at the imits, of stability.
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