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In bombardments of*Pu with 3*S we discovered the-decaying nuclide’®110. We conducted an exten-
sive off-line search of the raw data for event sequences which fit the expected pattern of implantation in a
position-sensitive detector and subsequent decay’#f10 and its descendants. We observed one three-
member sequence of genetically linkaddecays, resulting ift,=11.35 MeV, a half-life of 0. ég ms, and
a production cross section of about 0.4 pb #6#1.10. Other possiblé73110 event chains were also observed.
The measuredy-particle energy for th&= 163 nuclide?”3110 provides direct evidence for a neutron shell
closure atN=162.[S0556-28186)05208-9

PACS numbg(s): 23.60:+e, 21.60.Cs, 25.70.Gh, 27.9%Db

The stability of heavy nuclei is governed by nuclear shellactions with?°%Pb or 2°Bi targets allow this to be achieved
structure whose influence is dramatically amplified neanly at zZ=112. With actinide-target-based fusion-
closed proton and neutron shells. Beyond the spherical shellsaporation reactions, thi>162 region is achievable at
Z=82 andN =126, the stability of nuclei diminishes rapidly 7>_110. The main decay mode f&=110 nuclides with
with increasingZ until the transuranium region, where the N=163— 164 is expected to be emission rather than spon-

influence of deformed-shell gaps in single-particle level .
- B . taneous fissiol(SPH [2—4]. If the neutron shell closure were,
spectra neaZ=100 andN=152 alters the trend. Since the indeed, atN=162, 2*110 should haveQ,~11.2 MeV or

mid-1960s, nuclear theory has been predicting with increas- : . )
ing confidence that the next spherical shells will be located agVen higher and a SUb";S half-lifé]. However, if the shell
Z=114 andN=178- 184 (see, e.g., revieWl]). More re- closure were aN=164, 23110 should have &, value at
cently, it was realized that this region of spherical super/€ast 0.6 MeV lower and &, of tens of ms.
heavy nuclides might be connected by a “peninsula” of sta- During the period from September 10 to December 30,
bility to the edge of the known heaviest elements. This far-1994, we carried out experiments at the Dubna U400 cyclo-
reaching conclusion was based on the predicted existence §Pn to produce neutron-riciZ=110 nuclides by the
the deformed proton and neutron shell closures neaf Put+ 3S reaction at the bombarding energy*'S)=190
Z=108 andN=162[1-4]. Direct experimental evidence for MeV, some 6 MeV above the Bass fusion barfig}, result-
the new shell closures was first provided by the decay proping in an excitation energy for the compound nucleus
erties of the recently discoveredl=158-160 nuclides 278110 of ~50 MeV. This bombarding energy is expected to
262104, 265268 06, and?67108[5,6] as a large enhancement provide the maximum yield o110, the % evaporation
in their stability compared to that of nuclides witbwer  product, although the @ and & channels leading to
Z or N values. 214110 and 2’2110 are also open. Three plutonium targets
A critical test of the theory could be the observation of a(98.6% 2*Pu, 1.1% 2*?Pu, and 0.3%?*®Py) with average
decrease in stability for nuclides with andN beyondthe  areal densities of 0.41 mg cm 2*Pu and a total area of
predicted magic numbe=108 andN=162. Thus, the de- 11.7 cn? were arranged on a wheel whose rotation was syn-
termination of whether the neutron closure is exactly atchronized to the 150 Hz frequency of the cyclotron so that a
N=162 or at a higheN value can be made by measuring target was exposed to an2.2 ms beam macropulse during
a-decay properties of a nuclide witd=163 or 164. As is each 6.7 ms beam cycle. The targets were electrodeposited
known from a-decay studies around tHé=126 shell, the on 0.70 mg cm? Ti substrates and covered with a 30
a-decay energ, becomes considerably larger if the shell xg cm~2 carbon layer. In 57 days of actual bombardment
is crossed and breaks the trend of g values decreasing Wwith an average intensity of>610'2 particles/s of3‘S, the
with increasingN for isotopes of a giveZ. targets received a total beam dose of>219° particles.
The choice of feasible reactions to produce a neutron-rich Evaporation residue¢EVR’s) recoiling from the 2*4Pu
nuclide withN>162 is strongly limited. “Cold fusion” re- targets were separated in flight from beam particles and
transfer-reaction products by the Dubna Gas-filled Recoll
Separatol{8]. To set the fieldB of the separator's dipole

*Deceased. 5 magnet forZ=110 EVR’s, we used prior measurements of
TPermanent address: Institute of Nuclear Sciences “VANC the average charge states for EVR’s with 84—108 mov-
P. O. Box 522, 11001 Belgrade, Yugoslavia. ing in 1 Torr of hydrogen; cf. Fig. 1 in Ref6]. The sepa-
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rated EVR'’s passed through a time-of-flidftOF) measure-  4-energy, time, andy-position windows specified below.
ment system composed of tw@tart and stop multiwire  The E,, windows were set to be 9.0-10.0 MeV 3f°108,
proportional chambers in a 1.5-Torr pentane-filled moduleg 5_g o MeV for 26506, and 8.15-8.45 MeV for each of
and were implanted in a position-sensitive dete¢d®8D ot 261104 and 257102. In the search forR%5106-like a
array composed of three 40 mm? silicon Canberra events and?®1104- or %57102-like « events, the time dis-

Semiconductodetectors, each with four 40-mm-high 9.7-  ances from therl particle were extended to 360 s and 1100
mm-wide strips. We obtained horizon{&) positions for the s, respectively; in the search f3f°108-like « events, the

reaction products from the 12 strips and vertigalpositions e windows were 120 s and 20 s for tRe ranges 9.0-9.3
from the 40-mm-high resistive layer of the detectors. Topy\;ev/ and 9.3-10.0 MeV, respectively. Theposition devia-
and bottom ory-position signals from each strip were €achjong petween alk's in a candidate chain were required to
divided ?nto a signal fora/implant events {-2-14 MeV) a4 within the * 20 range of 1.04 mm; except for thel

and a signal for SF event3v(2Q—250 MeV. We also re- particle, all othera’s in a given chain were allowed to have
corded the energy sum of the/implant events; we deter- 5y qosition deviation of+2.48 mm from they-position of
mined the energy of SF events by off-line summing of theiry,o EvR of this chain. With the~33% duty cycle of the
y-position signals. With each detected energy event, we alsg400 cyclotron, the probability that orfer more of the four
recorded the strip number, TOF information, the timeuis decays will occur between beam pulses is 98.8%. The
from the beginning of each beam pulse to eithémplant or probability of detectingout of beam ongor morg of the

SF events, and the running time in 0.1-ms intervals. Th%ur o’s is 80% for our 2r PSD array, provided all of the
dead time of the electronics system wag us. four descendants of’3110 have 100% branches.
Alpha-energy calibrations were performed periodically As a result of the above-described selection, 14 candidate
using « emitters from the"W+*S reaction. Most of the chains of the?”®110 type were observed in détector strips
strips had an initiake-energy peak full width at half maxi- 1-6, and one four-member sequence, Viifh =11.35 MeV

mum (FWHM) of =40 keV but, due to radiation damage, detected in strio 7. This last fits best th
their performance was degraded during the bombardment gyas detected in strip 7. This 1ast sequence Tits best the ex-
pected pattern of implantation in the PSD array and subse-

a FWHM of =120 keV, at which time a detector was re- 27
placed. By using known event sequences from the calibratiofuenta decay of the new nuclidé”™110 and was produced
reactions, we measured the FWHMposition deviation 2fter 43 days of actual bombardmesee Table L
Apos to be 1.2 mm(3% of the strip heightfor a-a se- This event sequence occurred in the center of the PSD
quences. The FWHM pos value foZ=110 EVR« corre-  array (5 mm off the vertical middle of strip )7 where a
lations was estimated to be 1.7 mm. Thespos criteria 6.39-MeV EVR implantation event detected in coincidence
were applied in searching for correlat@d=110 event se- With a characteristic TOF signal was followed in 384 by
quences. A signature fof"*110 was expected to be the ob- ana-decay event witht ,; =11.35 MeV; then, following this
servation of itsa decay[2—4] followed by o decay of the by 158 s, an out-of-beam-decay event witlE,,, = 8.63
unknown nuclide?®®108 and of the known nuclide®°106  MeV was detected, followed 384 s later by a thiredecay
(T1p~2—-30 s, b,=50%, E,~8.71-8.91 MeV [5]), eventwithE_,;=8.22 MeV. They-position signals registered
26104 (T,,=78"% s[9], b,=80%, E,~8.22-8.41 MeV, for each member of the sequence revealed a close correlation
bec=10%, by<10% [9-11]), and 2°102 (T,,=25+2 s, of the four events on strip 7.
b,>99%,E_ ~8.19-8.40 MeV[10,11]). From systematics A unique feature of this event sequence is the High
and predictiong4], 26°108 was expected to be anemitter  value of 11.35-0.06 MeV for the mothew decay with the
with E,~9.3 MeV and aT, of 1-10 s. 394 us lifetime[12]. Only a nuclide at the upper edge of the
We carried out an extended off-line search fdf110  nuclide chart could create the observed pattern of these three
event sequences in which implantation eventsZef110 consecutiver decays. Considering the neutron-rich compo-
EVR's with the expected measured energy of #6257  sition of the 2*Pu+ 3S reaction system used near the fusion
(20) MeV were followed with|Apog=<1.44 mm(20) by an  barrier energy, we can eliminaf< 110 candidates, because
in-beam or out-of-beani’*110-like a-decay event and then such parent nuclides and their descendants are expected to
followed by at least oneut-of-beama-decay event from have much lowera-decay energies and much longer life-
the 273110 descendants?®108, 265106, 261104, or 7102.  times. The event chains originating from even-eZen110
The in-beam period was determined from a consecutive se@ndidates should end with SF decay with a 100% probabil-
of 10-us intervals of time from the beginning of each beamity, which is not the case for the observed sequence. There-
pulse, in each of which more than one EVR-like event wagore we interpret this sequence as thedecay of 2’3110
detected per data file. Any event detected outside this timéollowed by two detecteda decays of its descendants
interval was considered to be out of beam. The ENR- 25106 and 257102 (or 26'104). While the E, energies of
correlations were considered as candidates for further analy**104 and 2°’102 are rather similar, the 384-s correlation
ses. In selecting these EV&E pairs, the time windowAt,;  time conforms better to the decay 6t'102; the probability
between the EVR and1 was opened up to 300 ms and 100 densityP(t) =dN/d(Int) for the 2°"102 to decay at=384 s
ms for E,, ranges of 10.0-10.6 MeV and 10.6—12.0 MeV, is 0.17, 34% of the maximurR(t) value. Alpha decay of the
respectively. During the entire measurement time we deunknown nuclide?®®108 and that of?®'104 were not ob-
tected in all 12 strips a total of 19 664 such candidate EVRserved. Thus, we detected three of five short-lived members
a1 pairs. Then we selected all subsequendecay events of the a-decay chain starting a’3110, in agreement with
following each one of these 19 664 EViRE pairs within the  the 50% probability for detecting decays by the PSD array.
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TABLE I. The measured parameters of the correlated event se-

quences which were considered as candidateg’fad.0. - : 3
244Py + 348
Particle Particle Strip At? Apos® Candidate N, All 12 strips |
energy® No. (mm) assignment
(MeV)

EVRY  6.39 7 213110

@ 11.35 7  394us -1.1 23110

at 8.63 7 158s -1.6 %106

@ 8.22 7 384s -15 2702 0.006

EVR" 381 1 213110

a 11.72 1 132ms —-14 23110

at 8.86 1 43 s -2.3 %06 0.064

EVR 5.65 4 213110 ‘

a 1057 4 944ms +06 273110 6 7 8 . 9 10 11 12

ot 871 4 31s +01 2106  0.32 Alpha-particle energy (MeV)

g

EVR 4.78 2 +0.72 FIG. 1. Gross energy spectrum of out-of-beanparticles de-

a 10.72 2 125us tected in all 12 strips in the last quarter of the experim@h6

a® 6.72 2 532s -1.04 X 10'° particles 3S); the lower spectrum shows events accom-

at 8.27 2 442us -1.00 0.023 panied byAE signals. The gross spectrum for the entire experiment
is similar. Mosta activities (including 2'2"Po) are probably from

EVR 3.72 10 %110 deep inelastic collisions o¥**Pu and3S; traces ofx emitters from

a 1085 10 13ms -1.7 2310 nay\\/+ 345 calibrations are possible. A bombardment of a 0.52

o 981 10 17s  -07 208 Eng c_m(;2 ”:Pli ttr:?_getl;v(;tg 5.4; 1016f pt)srtizl_es Iof lgor)e'\:ﬁVSASd

26 carried out ai = value of the dipole mag owe

@ 8.51 10 3s -12 26:106 only 14 out-of-beamx counts in theE, range of 8.0-10.5 MeV

a 820 10 11rs -12 104 ~ andzeroin the range of,=10.5-12.0 MeV.

a 829 10 146s -0.8 %702 0.0014

In the last quarter of the experiment, besides TOF infor-
ation from regular start and stop signald; signals from
the stop chamber aloriprocessed by an additional amplifier
with highly increased gajnwere recorded duringut-of-
beam periods, provided the actual TOF information was
“The quoted EVR energies are measured values. No estimate erro. The .8.63-Mch.z event in thez= 110. sequence coin-

q 9 ' Sdes within 5us with such a low-amplitud\E signal,

included for the pulse-height defect. . - o :
9This sequence was detected at 4:49 a.m. on 10 December 19§éllhmh accompanies 60% of the events in the small peak at

i _ 0
after 1041 h of actual bombardment at a beam dose of 108° -65 MeV(see Fig. ], a.s Wel.l as 5 35 % of other peaks
. aa : . anda events not contained in recognizable peaks. A subse-
particles of*"S. The FWHM of thea-particle energy peaks in strip 24451 22 -
7 were measured as 120 keV near this time. q_uent ut “Ne expenme_n{ll] has shown ;[g]lat conver-
®Event occurred between cyclotron beam pulses. sion electrons accompanying the decay of ©*104 and

This sequence was detected at 5:35 a.m. on 14 September 19 227102 are detected by the stop chamber in coincidence with

after 56 h of actual bombardment at a beam dose ok 108 ea’s and give. rise to such a §igna| 16 % of the “f“e'
particles of*S. The FWHM of thea-particle energy peaks in strip Thus, the detection of a conversion electron frét.04 is a

1 were measured as 75 keV near this time. likely source of theAE signal accompanying the 8.63-MeV

9The bottom position signal was not detected for this implantation® " the Z= 1_10 sequence,lslnce 0@d-2_65106 decays pref-
event; they-position deviations indicated for the two out-of-beam era?'y, to excited sta'tes of 1(,)4' The hlgher' percentagg as-
a’s of this chain are given with respect to tlyeposition of the 590'3“9” Of_ theAE S|g_nals with a fevy_speCIfIOz groups in
10.72-MeV a1, while they deviation of the EVR from therl was Fig. 1 implies the existence of additional causes for these

reconstructed by using the energy sum signals of the EVR an@E signals. However, while the bulk of 8'65'M9‘VS was
shown to be uncorrelated to any other preceding or subse-

&The indicatedAt values are time distances to the preceding even}n
of a given correlation chain.

®The y-position deviations are given with respect to the EVR im-
plantation site; as expected, tyedeviations between tha’s are
smaller.

al. . .
This N, value is obtained without including the 6.72-MeVin the quent events, the one 8.63-M_e¢v event involved in the
calculation. four-memberZ=110 sequence is strongly correlated to the

other members of this chain.

"This N, value is obtained if the 9.81-Me\ is assigned to the
Other measured parameters of the correlated BV&-

unknowndescendant®108 and included in thé\, calculation; ¢ ) 2
otherwise,N,=7.1 for this chain. The 8.51-Me\ event was not @ Séguence also support its assignmen 410. The 6.4

included in thesé,, calculations, since thia energy seems too low M€V energy of the EVR fits closely with our estimate of 6.5
for 265106. +2.7 (20) MeV for energies oZ=110 EVR’s that are ex-
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pected to be measured by the PSD. H)g energy of 8.63 level. We included this chain in Table | as an interesting
+ 0.06 MeV is in agreement with the reportedparticle ~ observation calling for further examination and explanation.

energies of 8.71-8.91 MeV for four decays &P106 [5]. The three-member event sequence in Table | with

The time interval of 158 s indicates that the half-life of Ealzbll(fz M[evl' WhihCh W?ﬁségtﬁtg(_:teﬂ afttetr_ S?dh of aCt;Ja|
26 : : - 4 bombardment, also shows implantation/decay pat-
2106, which was estimated in R¢] from the measlre rn. The observation of the out-of-beam 8.86-Me\évent

a-decay energies as 2_39 S 15 Fens of §econds rather th s after the occurrence of tlad event lends a great deal of
seconds, assuming that this time interval is dominated by thgignificance to this chain, but there are a number of less

lifetime of 2**106 and n0t2§9108. Thus, the average hin- nerfect features as well. It occurred in strip 1, where the
drance factor could be considerably more than the value of B5ckground is some 3 times higher as compared to the center
used in Ref[5] to estimate the upper bound of tf€°106  of the PSD array; the measured EVR energy of 3.81 MeV
half-life. Several high-spin neutron orbitals are predictedwas at the lower edge of the expected2o range of
[1,2,13 to occur belowN=164, so thate decays of some Z=110 EVR energies, and the measurepos values were
odd nuclides here should have large hindrance factors; thiglose to their higher limits. Th&,; of 11.72 MeV gives a
expectation holds for?’*110 in view of the predicted Q.1 Vvalue for this transition of 11.90 MeV, some 0.7 MeV
N=163 level with spin and paritd™=%~. We note that higher than is expected from theoretical predictipfis This
recent GSI experimentgl4] gave a preliminary half-life Qa1 COTesponds to an unhinderdd,, value of 1.5us [2],

9 0 - . 26 . which requires a hindrance factor 6f6000 to achieve a
\allzlrl:aeer%feﬁ%\?it(r? ?h/g'corgls?i?:;;Irr:z(rjvffiﬁrReE?& in good T, of 9 ms, as the value aft; indicates; such a transition
1/2 .

X - =2l would likely have a low abundance. We should expect the
A high statistical significance for the observed EMR-  oqd-A nuclide 273110 withN=N ¢+ 1 to have a broad and
a-a chain is provided by the short correlation time betweencomplexa spectrum, as is the case, e.g., for the five known

the 6.4-MeV EVR and 11.35-Me\ particle and by the evenZ a emitters withN= 153, 25’Cf—25106[10]. Differ-
inclusion of the out-of-beam 8.63-Me¥ event. During the ent versions of macroscopic-microscopic calculations
57-day bombardment we observed a total of 2&Ty 14 in  [1,2,13 definitely predict a strikingbunching of single-
strip 7) EVR-a correlations for EVR energies from 3.8 to 9.2 particle  levels with spins and paritiesJ™ of
MeV and « energies from 10 to 12 MeV with correlation 1%, 2+ I+ 2+ andi~ of the N=157, 159, and 161
times of <0.4 ms andApog=<1.44 mm(20). As seen in nuclei, as well as darge, ~1-MeV gap up to the next,

Fig. 1, the average rate of out-of-beamevents in theE,  clearly isolatedN= 163 level withJ™=1". Although the

range of 8.1-9.5 MeV expected for ti¢*110 descendants corresponding2 ~ analog state ir?5%108 is not predicted to

was extremely low, two events per day per sttie in-beam  pe available to the decay 3f3110, the hindrance of a tran-

rate is about two events per minute per strirom our data  sition to the possiblét ~ bandhead or its first rotational state

e calculate the chance of finding an out-of-beamy 5. _ 13- ghouid not preclude the observation of this de-
®106-like a event of E,= 8.5-9.0 MeV following an

L . _ cay mode.
EVR-a sequence within 158 s with\ pog=1.04 mm(20) We also considered as #3110 candidate sequence the

to be only 1 in 10 500. The probability of finding an in-beam gy _member chain shown in Table | wif,,=10.85 MeV.

a event with E,=8.15-8.45 MeV andApog<1.04 mm  This chain, by our definition, is essentially all in beam, ex-
within 542 s is 0.23. Thus, owonservativeestimate of the cept that the 9.81-MeW event was at the edge of the beam
expected numbeNy,, of random fourfold correlations with pylse, where the background 4s0.1 of the completely in-
similar properties is & 10~ for the whole PSD array and peam rate, but still about a factor of 20f the out-of-beam
the entire measurement tinfe= 1375 h. This very small yet rate. Hence, it was not one of the 14 chains which contained
nonzeroNy, value gives a probability for the observed eventat least one clearly out-of-beamdecay. The statistical sig-
sequence to be of random origin. nificance of this chain rests on the inclusion in g calcu-

We also examined the statistical significance of the aforefation of the 9.81-MeVa which might be assumed to repre-
mentioned 14 candidate chains containing at least one deent the decay of thenknown 26°108 daughter. The main
scendantr event out of beam by performirig, calculations,  difficulty with this assumption is that the 9.81-Me¥ en-
for the whole PSD array and the entire measurement timesrgy is~0.5 MeV too high for?6®108, based on both experi-
similar to those described above for tHé%110 sequence mental systematics and theoretical predictipfis Also, the
with E_,;=11.35 MeV. As shown in Table I, only two of EVR energy and itsApos value toal of 1.7 mm were
these 14 chains had,<0.1, while the other 12 chains had slightly outside of their expectet 2o range, and the prob-
N, values in the range 0.3-5.0; as an example, we includedbility of detecting this many members of the chain in beam
in Table | theN,=0.3 chain withE,;=10.57 MeV. In con- is quite small(0.01) in our case, even if the 9.81-Me¥ is
sidering theE ,; =10.72-MeV event sequence, we found thatconsidered to be out of beam. For these reasons, we did not
the 261104/25102-like 8.27-MeV out-of-beamr event is  attribute this sequence to the decay?63110.
strongly correlated in time and position to a preceding out- Thus, our detailed analysis of tHé*Pu + 3S data con-
of-beam 6.72-MeVa event, which causes us to reject this firms the uniqueness and the high statistical significance of
sequence as belonging to the decay?6t110. Despite the the 11.35-MeV event sequence belonging?d110, which
very short correlation timat, =125 us, the loss of the bot- was first reported in Refd.15,16. The complete analysis
tom position signal of the 4.78-MeV EVR makes it difficult reveals other event sequences which deserve further consid-
to decide whether this EVR- pair is related to the tight eration, including those withE_;=11.72 MeV and
out-of-beam a-a correlation at a statistically significant E_;=10.85 MeV, but their significance is lower than the



624 YU. A. LAZAREV et al. 54

11.35-MeV chain, and the following discussion will be based

on that sequence. 12 b 110 I i
The =0.4-ms interval between implantation anddecay %2 '

of the 23110 EVR results in a maximum likelihood,,, N=152 !

value of 0.3">3 ms (68% confidence intervalBased on one ~ ~~ 108 !

detected chain, the production cross section?6f10 at > 11 } l a

E(3%S) = 190 MeV is roughly 0.4 pb, close to expectations §

when extrapolated from the 2.5-pb cross section measured._,

for the 238U (34S, 5n) reaction[6]. The cross section estimate =10l 106

[
for 273110 could be higher if we assume an electron capture '
(EC) branching in the decay of°104, 26°106, or 26°108. '

The «-particle energyE,=11.35 MeV measured for E 104'
273110 gives aQ,, of 11.52 MeV when corrected for recoil '
energy of the daughter nucleus. Such a Kghvalue for the
Z=110 nuclide withN=163 provides direct and convincing
evidence that a neutron shell closure indeed exists and is
located atN=162 and not at a higher value df. TheQ,
value for 23110 would have been about 1 MeV lower if the
shell closure had occurred &t>162. We illustrate this in
Fig. 2 with a plot ofQ, vs N for isotopes of eveix- elements
Cf-110, includingQ,=11.3 and=10.9 MeV for the iso-
topes 26°110 and 2’1110 that were identified in*%%Pb+

N=}
!
8
)
54

[~ -]
Q

Alpha-decay ener
~

6264\i experiments conducted at GSI/Darmsttf] in the ' N=162

same time period as the present experiment; we also show 6 . ' . ——
the pointQ,~11.8 MeV from a reporf18] on the possible 140 144 148 152 156 160 164
production of 267110 in 2°Bi + °%Co bombardments at

LBL/Berkeley. The measureH, energies forZ=110 were Neutron number N

assumed to correspond to the ground-state to ground-state

transition. Although the odé Z=110 nuclides are not ex- FIG. 2. Alpha-decay energ®, vs neutron numbeN for iso-

pected to decay to the ground state, they would have to deepes of ever elements Cf—11(5,6,10,11,15-1B Squares show
cay to daughter energy levels unrealistically different to altedata from Refs[5,6,11, as well asQ,, for 27110 from this work.
the Q, vs N pattern in Fig. 2. Open circles show theoretica@, values [4] for even-even

In Fig. 2 one can clearly see the reversalQp vs N Z=110 isotopes.
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