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ABSTRACT

Experimental data on energies of the 0 excited states in even-even nuclei

over the whole periodic table have been collected and systematized. Experimental

values of the probabilities of the E0 transitions between levels with both 0

and non-zero spins are presented. Measurements of the dimensionless ratio

B(EO, I; -> If)
X(B(E2, Ij -»^)

are given. The penetration parameters for competitive Ml transitions (in the

case of transitions between the levels with non-zero spins) are provided.

Experimental data on the probabilities of the Coulomb excitation of the levels

considered are reported. The properties of the 0 excited state are discussed.

INTRODUCTION

Many experimental and theoretical studies have been carried out on states

of the 0 type in atomic nuclei. The position of excited 0 states and the

methods for their de-excitation, as shown in several studies [ l -7 ] , are of
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critical importance in determining the applicability of the different nuclear

models. There is now undoubtedly a growing interest in the study of the nature

of these levels. The 0 excitations in the reactions of single-nucleon

and two-nucleon transfers are the subject of particularly intensive study, and

reactions of the type (p,t), (t ,p), (ct,t), (p,d) etc. provide valuable data

for studies on the nature of levels. 0 excitations have been discovered in

most known even-even atomic nuclei; in several deformed and transition nuclei

two, and sometimes even five, 0 states have been found below the energy gap 2A.

Data on the energies of electric monopole excitations have become much more

complete in recent years. At present, there is no unified theoretical

description of the various 0 excitations in nuclei. In particular, many

difficulties arise in describing the 0 excitations near and above the energy gap.

A considerable number of studies have been devoted to the characteristics

of electric monopole transitions. This is understandable since work of this

kind provides substantial information about the shape of the nucleus and the

details of i ts structure. It is known that EO transitions are purely a

penetration effect. They are different from zero only where the transition is

accompanied by changes in the surface of the nucleus, i .e . in calculating the

probability of such transitions an adiabatic approximation cannot be used. In

nuclear models where the form of the nucleus is determined, EO transitions

are strictly forbidden. Such transitions may occur between nuclear states

having identical spin and parity. If I / 0, the EO component is usually mixed

with the Ml and M2 components. In investigating transitions of the type I -* I

for I / 0 it is not the absolute value of the monopole component which is

important but the data on the structure of nuclear levels which can be obtained

from a study of the matrix elements of monopole transition. However, the

experimental data on the probabilities of electric monopole transitions have

long ceased to be sufficient.

The experimental and theoretical data on the energies of excited 0 levels

and on the characteristics of electric monopole transitions were systematized

in Refs [8-10]. References [8-9] contain data on nuclei of the deformed region,

while only the probabilities of EX) transitions were considered in Ref. [lO],

The experimental data on all even-even nuclei have not yet been fully systematized.

In the present study an attempt has been made to collect (as fully as possible)

and systematize the experimental data on monopole excitations (i = 0 ) and the

characteristics of electric monopole transitions (EO) for all even-even atomic

nuclei (from studies published up to 1 January 1976; the data given in

Refs [8-10] are included in the present survey).
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1. SYSTEMATIZATION OF THE EXPERIMENTAL DATA

The charac te r i s t i cs of the 0 exci ta t ions of even—even nuclei are given

in Table 1, which shows the energies of the 0 s t a t e s and the probab i l i t i e s of

Coulomb exci ta t ion of the levels from which EO t r ans i t i ons were observed. For

the energy of the 0 leve l s , the studies in which the level was f i r s t discovered

are usually ci ted, together with the most re l iab le recent data. In the case

of the probabi l i ty of E2 t r a n s i t i o n s , only the l a t e s t r e su l t s are given;

these data are given more fully in Refs [ l l - 1 2 ] . The table also gives the

values of q = W (EO)/w (E2), the r a t i o between the p robab i l i t i e s of EO and

E2 conversion t r a n s i t i o n s . I f the r a t io of EO of K conversion electrons and

the E2 component of the gamma t r ans i t i on has been measured, the table gives

the value of u = W. (EO)/W (E2) denoted by I K ( E O ) / I G ( E 2 ) . I t should be

mentioned that the value of q i s generally obtained from measurements of the

conversion coeff ic ients , while from measurements of the angular correla t ion

of conversion electrons we can obtain the value of q which determines the

r a t i o of the amplitudes of the EO and E2 components of conversion e lec t rons .

Since measurements of the e —angular correlat ion enable us to determine not

only the value but also the sign of q, the table also gives the values of q

with the sign in cases where they have been determined. From the experimental

value of q we can calculate the value of the nuclear matrix element of EO

transition:

/ a(E2) WV(F2)
~ q v n(z,k) (i)

In a mixed EO + Ml + E2 transition the Ml process of conversion may depend

on the penetration effect. The table gives the values of the parameter X which

characterize the penetration effect in the Ml component. Lastly, the table

contains the values of the dimensionless parameter X introduced by Rasmussen

B(EO,Ojt - Ot) E 5

X o = B(E2, 0+ . 2|) = 2,54.10* A «/i • Q ( z k ) -qZ . a ( E 2 ) ,
k 1 (2)

B(E0, 0* •> 0*) « e p R , R is the radius of the nucleus, Ô  is a level of
K X O O iC

type 0 with number K, 0.. is the ground state of the nucleus and 2j the first

excited state with spin 2 .
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For transitions between levels of non-zero spin, the table gives the

ratios

B ( E O , i(E - r j )

i j - i p ' (3)

Here the spins of the K—th and 1st levels are equal. Both these ratios are

denoted by X in the table. If the investigators have determined the ratios

of the probabilities of other EO and E2 transitions, these cases are mentioned

specially in the table. For example, if the ratio B(EO)/B(E2, 22 -» Ol) is given,

this means the ratio between the probability of EO transition from the 2 level

•under consideration to the level of the main rotational band 2 and the value of

B(E2) from the second excited state of type 2 to the ground state of the nucleus

under study. In some studies the ratio of B(BO) to the sum of the normalized

probabilities of E2 transitions from the level under consideration to the levels

of the main rotational band is determined. Such ratios are indicated in the

table as B(EO)/SB(E2). Lastly, the ratios of the normalized probabilities of

EO and E2 transitions are sometimes multiplied by the ratios of the corresponding

Clebsch—Gordon coefficients. The values of X thus corrected for transitions

between the different terms of the rotational band are equal to each other. Such

values are noted in the remarks on the table.

The table contains 11 columns denoting the following:

1. Atomic number of the nucleus Z;

2, Symbol of the isotope under study;

3» Mass number of the isotope Aj

4. Level energy, in MeV;

5. Quantum characteristics of the level I ;

6. Energy of the particular transition, in MeV;

7. Multipolarity of transition;

8. Quantity to be determined:

B(E2) or B(E2)/*, denoted by BE2U

IK(EO)/l G(E2) = (i,

QSQ, which means q

Q « q
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RHO, which means Q(BO)

LAMBDA- *•-parameter of penetration of the Ml component

E - a quantity equal to Yx and coinciding in sign with q

X — or any r a t io referred to above;

9. Values of the quantity in column 7, here B(E2) are given in e barn ,

the figures in brackets denoting the order of magnitude. For

example, 1.78(-2) means l . ?8 x 10~ . Sometimes we give the l imi ts

of the quantity measured, i . e . GT, LT or GEt LE(which denote > , <

or 5? t £ )r

10. Error of the quantity determined; i f the + e r ror and the - e r ror are

different , both values are given;

11. Study in which the pa r t i cu la r quantity was measured.

2. DISCUSSIOK OP EXPERIMENTAL DATA

2 . 1 . Energy charac te r i s t ics of the 0 levels

I t will be seen from the table that a large part of the experimental

material re la tes to the energy charac ter i s t ics of the excited 0 s t a t e s . The

probabi l i t i es of de—excitation of the 0 levels have been invest igated much

less thoroughly. Figure 1 gives the energy values known so far of the f i r s t

excited 0 levels in even-even nuclei; the E(o ) values corresponding to

isotopes with Z = const, are connected by l i n e s . The same figure also shows

the deformation parameter S as a function of A for nuclei with 150 < A < 190

and A > 228 [14] . Figure 2 shows the r a t i o of the energies of the f i r s t two

excited 0 s t a t e s . For most isotopes the value of E^OO/ECCL ) l i e s within

1.1—1.6, i . e . at leas t for these nuclei , the second 0 level i s not a two—phonon

s ta t e of S- and y-vibrat ions . In many nuclei ( •* Sm, - ^ m , ^ Gd, Gd,
l 6 8Yb, 170Yb, 174Yb, 17%f, 178Hf, 202Hg and 246Cm) the energies of the f i r s t

two excited 0 s t a t e s differ al together by « 100 keV, i . e . the r a t i o

ECop/ECo*) Z I . 03 - I . I 5 although, as wi l l be shown l a t e r , the propert ies of

these close 0 levels are quite d i f ferent . In the case of nuclei with A > 50,

Fig, 1 i l l u s t r a t e s the correlat ion between E(0.) and A (see, for example, the

Se, Kr, Sr, Ru, Cd or Nd, Sm and Gd isotopes) ; for deformed nuclei i t also

i l l u s t r a t e s the correlat ion between the deformation parameter S_ and the posi t ion

of the f i r s t 0 l eve l . The correlat ion with S_ i s demonstrated more graphically
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in Pig. 3f which gives the experimental values of the energies of the 0

excitations (E(0 ) < 2 MeV) for the region of transition nuclei and deformed

nuclei with 140<A<190. I t also indicates the theoretical values of the

energy of the gap 2A and 26 (for neutrons and protons, respectively [15]).

In most cases, the two excited 0 levels undoubtedly l ie below the gap, and

in many nuclei the third level also has the energy 2A. In several nuclei

(for example, 17°Yb, 1?2Yb, 1?4Yb, 178Hf, l 8 4¥, l86Os and l88Os) even a fourth,

and sometimes a fifth, excited 0 state with energy below 2 MeV have been

discovered. I t cannot be affirmed with confidence that these levels, too, are

below the gap energy because of the uncertainty of the theoretical values of A.

I t is however clear that their energy ^ 2A .

2.2. Probabilities of electric monopole transitions

Experimental data on the nuclear matrix elements of EO transitions are

given in Pig. 4. I t will be seen that measurements of Q(EO) are few and,

in many cases, the errors are large. Most experiments give absolute values

of Q(EO) and i t s sign is determined only in experiments on angular correlations

of conversion electrons but such studies are extremely few (see, for example,

the 2+ •* 2+ transitions of l6QPy, 19°0s, 192Pt or l 9 4 P t ) . All the experimental

values of Q(EO) are lower than the single-particle estimate of Q(EO) = 1 [ l6 ] .

For the lightest nuclei with A< 30, the values of Q(EO) vary within 0.6-0.3.

In the region of nuclei of A = 30-150, Q(EO) is almost constant and

equals z 0.1 (the only exceptions being Se and some transitions in Cd).

The highest values of Q(BO) S 0,2-0.3 were obtained for the first excited 0

states, which are similar in their properties to the S-vibrational states.

In the case of the isotopes * Sm, 1^Gd, 1'THf, Tlf e tc . , the values

of Q(BO) have been determined for transitions between all terms of the

B vibrational and main rotational bands with spins of up to I = 6"% 8 . I t

should be mentioned that in determining Q(EO, 4. -» 4 ), Q(EO, 6R -» 6 ) in the
152 154 a S &

isotopes J Sm and Gd no account was taken of the effect of band mixing.

I t has been shown in studies that, within experimental error, the value of

Q(EO) does not depend on spin. If Q(EO) depended on spin, the dependence could

be written in the following form

^ - Ig> = Po+ Ap(I + 1).
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Substituting into this expression the values of Q(EO) for transitions with

the values obtained for 1 ^ d were Q = 0.29 + 0.03 and AQ = -0.001 + 0.003

and for 1^2Sm Q = 0.255 + 0.025 and AQ= 0.0005 + 0.0022; the value of Q i s
o - 1 ., - n°

in excellent agreement with Q(,30;. NO appreciable variation of 0 from Ifi was
observed for the isotopes 'TKf and TIf (see Table l ) .

E0 transitions between the levels of the y—vibrational and main rotational

bands are forbidden by the selection rules for K, These transitions can occur

only as a result of mixing of the wave functions of the levels, and the degree

of the purity of the states can be judged from the value of Q(EO). In

practically all experimentally observed cases, the values of Q(EO, 2 -> 2 ) are

lower than those of Q(EO, 2* -̂  2+) by a factor of 5-10 (see Table 1, for

example, ^ Gd, Dy, Yb, w, e tc , ; .

Lifetimes have not been measured for most of the known excited 0 levels

and the value of the nuclear matrix element of the E0 transition cannot be

determined. I t is however possible to determine the experimental value of

X - B(E2) (5)

the ratio of the normalized probabilities of E0 and E2 transitions which de—excite

the states under study to the levels of the main rotational band. Apart from

the values

B(E0,O[ -.Op
° =

similar ratios for the rotational levels are determined experimentally, namely

B(EO,lt -
1+) ,

where i t « 1̂ " • 2+, 4+ etc. and k • 2, 4, etc. If, for example, the value of

B(E2, 2. •* 2 ) is not known, the following value is determined

B(E0., 2f - 2{)

*2 = B(E2, 2f - OJ) . (8)

The values of X. , multiplied by the appropriate ratios of the Clebsch-Gordon

coefficients if the internal structure of the levels of one rotational band
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are identical, will "be equal to each other. In particular, for transitions

from the band K = 0+ to the main rotational band the ratios S » Xp/3.5 X

and S1 = Xp/5X should, in this case, be equal to one.

The values of the dimensionless ratio X have been measured for a very

large number of levels. In the region of A < 150 the value of X has been

determined only in eight nuclei, while all the other measurements relate to

the region of transition and strongly—deformed nuclei with A > 150. The

experimental values of X vary within very wide limits from z lO"-5 (for

example, TH) to s 10 ( Xe). In most nuclei the value of X has been

determined for levels 0+, 2+ or only for I* - 0+. In 152Sm, 152Gd, 158Dy,

'Tlf, 'Tlf and w nuclei the ratios of the normalized probabilities of

EO and E2 transitions have been determined for transitions from levels up to

a value of I* = 4+, in 156Dy and 174Hf nuclei up to 6* and in 154Gd and 176Kf

nuclei up to 10 .

For transitions in 'TIf (Ref. 73GOO353) the values given for £ have

been multiplied by the appropriate ratios of the Clebsch-Gordon coefficients:

B(EO, I; - If) <I i 2K i K f - Kj /If + 2, Kf >
2

Xk = B(E2, ls - If+2) <Ij OKi Kf - Kj / If, Kf >2

(9)

The values of £ for transitions from levels H98.o(O+), 1276.5(2+) and

1451.4(4 ) are equal to each other within experimental error (see Table l ) ,

the average weighted value being X = 0.22 + 0.05. Similarly, for transitions

from levels 1433.9(o+), 1496.5(2+) and 1635.8(4+) the average weighted value

i s X* = 0.15 + 0.06. Quite obviously, each group of three levels forms a

rotational band.

The ratios X for close-lying 0 levels with an energy difference of

100-200 keV (see, for example, the isotopes 156Gd, l68Yb, 17°Yb, 176Hf and

tif) differ by a factor of 3—40. As a rule, such closely situated 0+ levels

are not excited in the same reaction, i . e . these levels are different in nature

and there is l i t t l e interaction between them.

The values of X have been measured for some, at least two, 2 levels

in ^ G d , l 6 2Er, 17°Yb, 176Hf, 178Hf, l82W, l 8 8 Pt , 19°Pt, l 9 2Pt and 194pt

nuclei. For deformed nuclei, one of these states can be the first excited
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level of the S-band and the other the level of y-vibrations, and the values
152

of X in th i s case should be substantial ly different. For the isotopes Gd,

a.f and Tif, however, even i f they differ, they do so by a factor of not

more than 2, which i s an indication of strong mixing of the s t a t e s . We should

note that in determining the values of X for 2 -» 2 t rans i t ions with AK = 2 i t

i s necessary to take into account the contribution of the Ml-component which,

in spite of forbiddenness of the quantum number K, i s considerable (for

example, rlf). For W and Pt isotopes, the values of X(BO/E2) for t rans i t ions

from different 2+ levels differ by a factor of 10-1000, i . e . mixing of s ta tes

i s sl ight in these isotopes.

3. THE NATURE OF M0N0P0LE EXCITATIONS

Low-lying monopole excitations have been investigated in many theoret ical

s tudies . In phenomenological models, the f i r s t excited 0 levels of deformed

nuclei are interpreted as collective 0 levels of B-vibrations. In the

vibrational model, one such s ta te i s possible, and i s associated with the main

rotat ional band through strong EO and E2 t rans i t ions ; the values of X are

determined by the equilibrium-deformation parameter 13 , X = 4« [ l ? ] and the

typical values of X z 0,3—0.4. The nuclear matrix element of EO t rans i t ion

Q(EO) « 0 .5 . In the model of non-axial nuclei [ l 8 ] two s ta tes of collective

vibrations with K = 0 are possible - levels 0. and 0 . For the level of
is Y

B-vibrations the values of X z 0,3-0.4 and for the level of y-vibrations

X(EO/E2) is higher by a factor of 10-100.

In microscopic models, 0 excitations are regarded as internal excitations

of the system of rrucleons, which interact with each other through the effect

of residual forces. With models of this kind i t is possible in theory to give

a uniform description of both collective and single—particle excitations in

nuclei. In the well-known "pairing + quadrupole - quadrupole" interaction

model [l9] the 6 vibrational states of deformed nuclei were studied [20-24].

However, such a model gives only one 0 state with an energy lower than 2A

so that other 0 levels lying below the gap are "superfluous" from the standpoint

of this model. To describe such "superfluous zeros"t components of residual

interaction other than quadrupole—quadrupole interaction have been introduced

in a number of studies. Pyatov and associates [5, 25-27] have introduced the
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spin-quadrupole interaction. In Ref. [6] account was taken of the quadrupole-

quadrupole interaction in the particle—hole channel and of the pairing

interaction in the particle-particle channel modified on the basis of the

condition of the gradient invariance of the theory []28t 293. I*1 addition to

the quadrupole—quadrupole interaction, Ref. £73 also takes into consideration

the monopole-monopole interaction. Introduction of one further interaction

results in the appearance of only one other 0 excitation below the gap

energy. Other types of 0 excitation within the framework of microscopic

models should have an energy > 2A.

Let us now consider the properties of the 0 excitations discussed in

the microscopic model.

1. Pairing vibrations. They are due to pairing interactions and

represent the superposition of two—quasi—pa-rticle states, other than

neutron and proton states, both quasi—particles of one pair being at

one level. The contributions of the different states to the sums,

the squares of which determine the normalized probabilities of transi-

tions, are incoherent and the values of B(BO) and B(E2) are generally

small. Since the matrix elements of BO transitions from the levels

of pairing vibrations are much greater than those of the parallel

E2 transitions, "the quantity X can in general assume high values,

X > >1. Pairing vibrations should generally be observed above the

energy gap.

2. Unlike the T—even states, the coherent fluctuations of pairing, which

were studied by Belyaev [28-293t have contributions of the same

sign from the particle and hole excitations to the T-odd phonon.

These states can also be below the gap and in their case, the quantity X

can have very high values, X > > 1.

3. The ft vibrations due to quadrupole interactions lie below the energy

gap and have high values of B(E2), Owing to the coherence of the

contributions of the individual two-quasi-particle components (the

quasi-particles of one pair at different levels) to the sums

determining B(E2) and the incoherence of the contributions to the sums

for B(EO), we can expect X < 1. However, because of interference of

the phonons of S vibrations and pairing vibrations for states close to

the energy gap, X may increase noticeably.
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4. Spin-quadrupole interactions lead to the appearance of 0 levels

below 2 A. The main contribution to ECHO) comes from the two-quasi-

particle states (the quasi—particles of one pair always at different

orbitals) in which the quasi-particles are at levels with AIT = +2. For

states with quasi-particles at different levels of one shell (A N = 0)

B(BO) = 0, All states contribute to B(E2) and therefore X < < 1 for

0 levels of this type. Coupling of 13 vibrations with spin-quadrupole

interaction results in a decrease in the value of X.

Most of the first excited states of deformed nuclei (for example, ' ^ Sm,
154c 156- 154n, 156n, 158n, 156,, 158L 16CL. 162^ 164^ 168 ,̂.Sm, ' Sm, ^Gd, " Gd, •* Gd, T)y, jty, Py» T^r, T3r, Yb,

TIf, ' ilf, ' Tlf, etc.) can be related to states similar in their properties

to the 3 vibrational state. They appear during Coulomb excitation of nuclei

or in the reactions of inelastic scattering of charged particles of type (d,d f),

(<x,af) etc. The experimental values of P(EO) and X(E0/E2) for these levels

are generally lower by several factors than those estimated by the phenomenological

models. Agreement with a phenomenological model is observed only in nuclei of

the transuranic region. Agreement with the microscopic models is better although

the energy values and also the values of Q (EO) and X(E0/E2) indicate a strong

mixing of S vibrations with rotational motion. As the energy of S vibrations

increases, their coupling with pairing vibrations is enhanced. The mixing

effects lead to pronounced changes in the values of X [5].

Most experimental values of X< 1 or X < < 1 (see Table l ) . In a number

of nuclei, however, there were 0 states whose de—excitation to the levels of the

main rotational band occurred through EO transitions with large B(EO) and E2

t rans i t ions with much smaller B(E2)# The ratios between the normalized

probabilities of EO and E2 transitions for such 0+ levels are high, X(EO/B2) > 10:

52 + 15 (2.001 MeV, 1 0 6Pd);

6 + 3 and 100 + 50 ( l ,794 and 2.016 MeV, 13°Xe);

5.56 + I.84 (2.185 MeV, l 6 4 Er) ;

19 + 4 and 6.0 + 0.7 ( l .296 and 1.336 MeV, 1 7 2Hf);

8.3 + 1.0 (1.293 MeV, 1 T^If); and

5.6 + 0.3 (2.086 MeV, l 9 4 P t ) . (10)
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I t will be seen that in all cases the energy localization of the 0 states

is in the gap region. On the basis of their characteristics, these levels

can be interpreted as a special case of pairing vibrations which are odd in

relation to the time operator, i .e . the levels of coherent fluctuations of

pairing [28, 29]; it is also not impossible that they may be due to the

interaction of pairing vibrations with B vibrations.

The levels lying in the gap region and having values of X 8 1 can be

identified in a number of cases with those of pairing vibrations. Such levels

should be strongly populated in the reaction of two—nucleon transfers and

not appear during Coulomb excitation and in inelastic scattering of particles.

The most likely states for the levels of pairing neutron or proton vibrations

are the 0 states:

l6CW - 1.953 MeV (X = O.65);

l64Er - 1.766 and 2,170 MeV (0.78 + 0.11 and 1.76 + 0.25);

l68Yb - 1.543 MeV (O.76 - 3.1);

17°Yb - I.48O and 1,566 MeV (0.95 + 0.06 and 0.66 + 0.05);

178Hf - 1.444 and 1.772 MeV (0.50 + 0.02 and 0.57 + 0.16). ( l l)

In all nuclei except Dy, two other 0 levels below these states were

observed experimentally. I t should be mentioned that rotational bands were
170

observed at the levels of pairing vibrations only in Yb,

CONCLUSION

There i s no doubt t h a t the e l e c t r i c monopole e x c i t a t i o n s observed

experimentally are in practically all cases strongly mixed. Even the "classical"

B vibrations at the beginning of the deformation region (Sm and Gd isotopes)

are strongly mixed with other types of excitation. Only the monopole interactions

in even-even nuclei can be explained by means of the existing theoretical

treatments. Increasingly large volumes of experimental data give rise to ever-

increasing numbers of "superfluous" zeros. I t is obvious that understanding

the nature of 0 excitations requires fuller and more reliable data on the

de-excitation of the 0 levels. Detailed studies on the different types of

reaction and determinations of excitation cross-sections are essential.
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All collected and systematized experimental data on the 0 excitations

of the rotational states and on the de—excitation mechanisms of these states

have been recorded on magnetic tape and stored in computers at the Nuclear

Data Centre of the Leningrad Institute of Nuclear Physics.

The present study was carried out at the initiative and with the unceasing

support of I,A. Kondurov, to whom I express my sincere gratitude for his

constant interest in the work and for fruitful discussions, I wish to thank

N,I, Pyatov for many useful discussions on the study. The programmes for

sorting out experimental data were devised by 0,11, Sbitneva; V,A, Khanevskaya

prepared the material for the computer and I.M, Shesterneva rendered great

help in using the programmes, I express my deep gratitude to them,
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Trans la to r ' s note . The meaning of t h i s abbreviation i s not known.
I t might be "Ehlementarnye Chastitsy i Atomnye Yadra" (Elementary
p a r t i c l e s and the atomic nucleus).



FIGURES

Fife. 1. The f i r s t excited 0 s t a t e s in even-even atomic nuc le i .

Fig, 2, The ra t ios of energies of the f i r s t two excited 0 s t a t e s for

even-even nucle i .

Fig, 3(a), Experimental values of the energies of 0 exci ta t ions in Sm

and Gd isotopes. Below: the s t a t i c deformation parameter

B as a function of A, Above: the calculated values of the

energy gap for neutrons 2A and for protons A [15] .

Fig. 3("bl The same for Dy and Er isotopes.

Fig, 3(cX The same for Yb, Hf, W and Os isotopes.

Fig, 4. Experimental values of the normalized nuclear matrix element

of EO t r ans i t ions in even-even nuclei .
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22 TI 44
22 TI 44
22 TT 44
22 TI 44
22 TI 4*
22 TI 4*
22 TI 4*
22 TI 46
22 TI 46
22 TI 46
22 TI 46
22 TI 46
22 Tt 46
22 TI 46
22 TI 46
22 TI 48
12 TI 4K
22 TI 4»
It TI 4ft
Zi TT 48
22 TI 4B
22 TI 4e
Z2 TI 4!
?2 TI 5P
22 «i 50
22 TI *C
22 TI 50
2? TI in
24 £• 4?
24 C» 4*
24 CO 4d

? . * 5 7

3 . n i *»

J.657 E2
1.S00 £2«11
0.761 E2*M1
3.303 ti

BE2
CE2
Bt2
BE?

>« 2.H-J)
>• 6.0<-5)
1.5<»i)
1.5C-3)

7S»»t1tO6

»15-5

(•64
427
t<!5
i-Z
423
.23

. J28

.S«6

.C47

.568

. 2 5 2

.83

.281

.2*1

. 2 8 4

.284

.264

.459

.459

.459

.200

.519

.470

.470
,83

.89

.68

.55
,37
,905
903
9042
,905
,90
605
61
84
34
330
35
38
56
603

641
61
611
«10
61
370
998
998
00
00
00
eo
591
974
879
87
6J3

0-

o -
0-
0 -
< ( • » )

0*
0*
0-
0-

0*
0*
0-
0*
0-

0-
0*

0*
(0 * )
0*

<<M

(G<
(0 4

(0<

(0*)
0*
0*

0»
0*
0*
0*

<o«
0*
0*
0*
0*
0*
0*
0*
0*
0*
0*
9-
0-

0*
0«.
0-'

751CU06
73«C1406
67SJ0033

67WI1419
730U0637
71r«0574
74gE0099

67gJ0033

67PJ0033

67JI1419
67yt1419
740U0637
6IJC0209
66u10328
47BJ0033
70BE1037
70BE10.17
66HI032B
67«J0033
67J00209

66MI0328
66MI0328
67BJ0C33

74»L1013
68JN0401
7*»H013
74*1.1013

71SZ0443

T33I0579
73SI0946
74$T0965

72K00568
74ST09«5
74|T09»3
72**0453
646*0726
7ZK00368
66M00406

66X00686
67CN0894
T08A0S28
7i!K00568

7J«A0371
44X00506
T3*A0371
T|J*179*
7iM0190
67MI0422
67CH0894

7.808
1.63
1.92 0
J.42

74H00506
671.10422
67MJ0422
67HI0422
74^X1345
67HI0422
67HI0422
67MJ0422
6VHA0602
718I00M
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74 C« 48 4 .24 0» 72<H0t'17
?4 «» 48 4.280 <t*> 71PO0173
24 C« 4P 4.36 0* 71«R0058
2* C« 41* 5 .67 «(;•> 7CKH0017
24 &» 46 5.9eO fC'J 71D00173
24 C« 48 6.*55 0* 71*00173
24 CR 4« 8.75 U'*> 71BO0173
24 C» 48 8.86 0* 718*0056
24 c« 5ft 3 .6976 <0»> 7VPA0138
?4 C» 50 3 .84 0» 71SA0575
24 CO 50 3.8952 (0*» 7<i««Q138
24 CO 50 3.8952 0- 74pE01(19
24 C« 50 4 .05 0* 718*0575
24 C» 50 4 .35 0» 71s»0575
24 C« *(i 4 .75 0*
24 C» 52 2.648 <C>
24 C» 52 2.648 0*
24 C» 5Z 2.647 0* 7u»A0689
24 C« 52 2.650 0* 67KA09S1
24 t* 52 4.742 0» 70«A0689
74 ti 52 5.585 0* rp»A0*R9
24 C« ̂ 2 5.73T 0» 70SA0689
24 CS 54 7.8294 9* 70vfi61t5
24 C« 54 3.986 0*
24 Ct 54 4.573 0*
24 C« 5« 3.897 0*
26 *E 52 4.13 0* 72EV0248
26 tE ii 4.14 0* 70SU0468
26 ft 52 5.72 0* 72CV0268
26 f€ 52 8.05 0* 7ZEV0J68
2* »E 52 8.52 0» Tyviu?*
26 fE 52 8.53 9* 72EV026B
26 fE 52 10.30 9* 7EEV024S
2f ii 54 2.54 0* 70SU0468
26 fE 54 2.5e 0* «7fHM9u
26 ft 54 2.«64 0. 70V66165
26 FE «» 2.5*4 0- 7i»-0P(i1J
2e *E 5* 2.5* 0* 74syO4«1
2» 'E 5« 4.29 0* 72EV0268
.. . . S4 «.5O 0*
Z6 *E 54 ?.*& <0*> 72EV0268
2« t r 5 4 8.4* o- 64SA0726
2« f« 54 ».5? ID*J 72EV0268
26 ft 54 10.25 tC*> 72SV0268
2* ft 54 10.70 0* 72*VB26E
2t »E ih 2.939 0* 6***0593
26 *E 5e 2.939 0* 73KEC525
2t M 5e 2.942 0* *6C0074?
2» SE 56 2.9411 0* 6*AR0241
2* «E 5e 2.0417 0* 74LA03II
2* fE 56 Z.«40 0* 74PE0205
2t *E 5% 3.120 0* 740£fli:05
2* fE 5* 3.^01 0- 66C00748
26 (f 56 3-6052 0* AV»e(,Z41
26 ft 56 3.*00 0* 7i«E0'25
2* 'f So 3.*07b 0* 74LA03J3
?6 ft 56 3.600 0» 740E0285
?6 ft 5» 4.29C 0* 66CO0748,
2« FE 5* 4.3020 {0«> 74LA033S
2ft FE 5* 4.7299 (f) 741A0333
26 FE 5» 4.73 0« 7ifV02*B
26 M 56 5.41 0* 72EV0268
26 fE 56 6.50 0. 7*?V0268
26 »€ 5ft 8.11 <«•> 7<EV0it8
26 fE 56 9.20 tC«> 72|iV0268
26 F€ 58 2.25fc8 0* 6««*0»41
26 FE 5* 2.25*8 6* 6*SC01Z2
2* f£ 56 2.26 0» 67C01Q3I
26 FE 5* 3.24 0. 67CO1033
26 FE 58 3.2440 0- 6*FA0641
26 fE 58 3.244 0- «9$C0122
26.FE 5* 4.17 0* 67CO1033
26 FE 58 4.-»5 I ) . 67CO10?3
?* FE 58 4.45 IO*J 47C01033
26 *E 56 5.15 0. 67f01033
2» fE 56 5.41 0» 67CO1033
2* « 58 3.52 0. 67C01f)33
26 FE 5f 5.522



Sf> ft 56 5.60 0* 67001033
Zo (t 5* 5.8J O« 6TCO1O33
?». . M 5s t.ii 10*-) 6V-C010S3
?e> « l 5? A.46 0* 67101033
2* M 38 6.65 0* 67C01033
?n if 58 6.7* Q« «TC01033
?o If 5S 6.84 <c*> 6*101033
2« ff 5« 7.12 0* 6^t01033
?* HX 56 1.95 O» 72UI0481
?» hi 56 3.95 0* 74«U0447
2S NI 5* 3.9521 0* 74**1880

2S NI 5t 3.95t 0* 7>$C0113
1% H\ it 3.9b 0* 7*(V0268
?« KI 56 4.95 0» 680*0363
23 «il it 4.99 0* 70SU0468
?8 ».T 5fc 5.00C 0* 708*2200
2* »! 5t 5.CO tti*) 72FV0268
2R KI it 5.002 0* 7411*1880
?» KI it- 5.007 0» 7481042*
28 «il 56 5.003 0* 7SSC0113
28 t i l 36 5.01 0» 74»U0447
28 M 36 6.CC 0* 74FU0447
28 MI 56 6.5o 0* 72WI0481
2» NI 5* 6.5B 0* 680*0343
28 HI 56 6.58 0* 72(V0268
28 HI it 6.62 0* 74IIJ0447
28 NI 56 6.644 o* 70BIT2200
?8 XI 56 6.654 0* TSJC011S
23 VI 36 6.662 0* 74KM860
28 NI 56 7.289 0» 708*2200
?8 > i l 56 7.69 0* 74IU044T
?8 KI 56 7.903 0* 7JSC0113
28 Nl 36 7.912 0* 70»*2tOO
28 NI 5e 7.91 0» 74IU044T
?8 Nl 56 7.91J 0» 74n*1880
28 NI 36 7.92 o* 4*0*0363
28 NI 36 7.9J 0* 7*fV0268
28 M 36 7.95 0* 72y;&4«1
?8 NI 56 9,75 0* 74IU044T
?8 NI 56 9.917 0* 74s«18R0
?8 ml 56 9.9* o* 74»U044T
28 NI 56 9.9o 0* T2eV0266
?» NI 56 9.994 p. 74NMB80
?8 NT 56 10.021 0« 74i|*1880
?8 M 56 1C.1 0* 7?wlO481
?S «.I '56 10.25 0* 74IU0447
?8 NI 5a 2.94 0» 70SU0468
28 NI 58 2.9*25 o* T0«*08«3
28 NI 38 2.940 0* 74KO0043
28 NI 58 3.30 0* 74*00045
28 NI 58 J.55 0* TJIV0268
28 M 58 5.«6 0* 74K0064S
28 •>! 58 10.59 0* 7Z*v(52*8
?8 fcl 58 14.47 0. 74«0004S
28 M AO 2.286 (0*) 60VA00T6
28 NI 60 2.2848 0* 7ZV*024S
?8 NI 6C Z.Hl 0* T3HO04T7
28 NI 60 2.284 0» 7JKO04T7
?8 ml 60 2.283 0* T4K0004S
28 W! 60 2.J93 0* T16*02S9
28 NI 60 3.33 0* T»V026»
28 NI 60 3.738 0* >1O4O2S3
28 NI 60 4.S40 0* T4W004S
28 NI 60 5.J31. T16»e253
78 Nf tl 2.04 0* 69SI0594
28 HX 62 2.0*84 0* 69**0024
28 NI 62 2.047V 0* 70V*04?7
?8 NI 62 2.0484 0* 70f*0549
28 NI 62 2.049 0* T4H000«6
28 HI 61 2.04T 0* TSKO1681
28 HI 6J 2.055 0* 71O»OJS3
28 •*! 6i 2.06 (jO> 70IS0201
28 NI 62 2.H5 0* 6«D*0858
28 NI 62 l.V>T 0*

N! 62 2.88« »•
N! 2 2 . 8 T>»O16»1

28 N! 62 3.46 0« «?B*085»
?.t «! 62 3.464 0*
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28 HI 6? S.B57 tC*> 710*0253
2« HI ** 4.J26 0* 7>*014«1
25 M «2 4.623 0* 7S«01«B1
28 111 ti 4.631 0* 710*02*3
cS «r «2 S.44? 0 . 75X01681
28 Nl 62 S.673 9* 710*0233
20 »! 4* 2.27 t>* 6»StO59*
28 III 44 2.270 0* 710*0255
2B HI 64 2.860 0* 716*0253
28 HI 64 3.«0 <0«J 710*0253
26 HI 6* 4.J11 « • * 71**0233
88 mi 6* 2.4JT B» ?1D*O2S3
28 « M 2.664 0* 7!0*02SJ
28 I t * * 2.»*S 0* 71PA025J
SO I« »0 3.SO* 0* 7*K*0620
50 *« HO 3.51 9* 72GHU54
30 11 *0 «.»« 0* 7*WIO*81
3D 7* *8 7.47 0* 7lulO*81
30 « «2 1.*» »• 7 jHl0n7
30 tft *2 2.S3 D* 7*»tn381
Sft J* « 2.SB 0* 70j»0107
30 TO «2 2.3« D* 7J«*08*5
30 Z* 62 3.93 0* TX&086S
30 1* ti 3.96 0* 73X10117
10 l« 62 3.98 ©• 72M054S
30 « *2 3.9B 0* 72f«0S4S
30 Z« 42 *.T>0 «>*> 73K«086I
30 I* 62 4.00 0» 74KI13B1
30 J» «2 *.$? o» 72MW4S
30 Z« 62 * .57 0* 7tt*0«4S
30 IN 62 4.62 tt>*> 74HI13«1
30 I* 62 3.17 0* 7JHI0117
30 t* 62 »,14 to*) 74HI13«1
30 IN it 1.90 9* »7*O0128
30 ZN *4 1.9113 0* 6TC*0201
30 ti * * 1.»10 0- 7i»X213»
SO « • * 1.9* 0» T*«I1M1
SO Z« * * 1.W 0* 6)11061 S
30 T» * * ?.»«• 9* 74MI1J81
30 Z* »4 2 ' *°* °* TJ«W13«
30 * • *4 2.61 0» 67*0012*
30 Z& * * 2 . 4 1 * 0* 67t*0J01
30 I* «4 3.24 6* 7*tH1J81
50 JtK 64 6.01 tO*> 7»HI1J»1
30 I * 64 4.48 (b*> 74MI1581
30 Z» 66 2.340 0* *7C*0Z01
30 Z» 66 2.S723 0* 4«»*o«99
30 21 66 2.3723 (0«> 66fR08«9
30 ZH 6« 2.371 0* 6TM0931
30 ZW 46 2.S717 o* 6«C*1743
30 Z« 66 2.S73 0* 6MH01U
30 Z« 66 2.3722 0* 70P#0«*7
30 t * 66 2.3728 0* 71C*0J4«
30 Z« 66 2.J79 0*. 72MV0I64
30 tn 66 Z.S7Z 0* 73»«2139
30 tH 46 2.38 0* 67.F0052S
30 Z« 46 2,39 0* 47*00128
3ft 1% 66 2.»3»1 0* 7?SZ0217
30 Z* 4« 3kT06 0* 6SSM01U
30 Z* 46 3.106 0* 6«S«0114
SO IN 66 3.10S1 »• 70**06*7
30 Z« 46. 3.120 0* 72MU0244
30 « 66 3.1126 0* 73SZ0217
30 (« 44 3~SU ft* 6ASH01U
30 Z« 66 3.328 0* 48SH011t
30 IK 66 3.J29 0* 7?H0»26*
30 ZN 66 3.824 0* W8W0114
SO 1% 46 B.*14 0* 6BSH0114
SO 1« 46 *.»n 0* 72«U0244
30 Z» 48 1,63 (0«) 6*1.10*13
30 Z« 48 1.6SC 0* 67CA0201
30 ZN 68 1.6*7 0* 6«KU0OS4
30 IN *» 1.49 »* 461*1013
JO « « 1.694 0* 6»C*1329
SO 1% M 1.6*39 0* T10T0D69
30 » U 1.4M 0* TinUOit*.
SO ZN 48 1.49J9 t* 1.4Jf» 10 T«W0I*
30 Z» «• 3.100 «« f?HV0244



7C

7?

7j
7f>
7C

7c
7(j

GF re,
GF 7o
GF 70

7r
7r

30 JN- *«
30 Z* *H
30 2N M
30 Z". 70
3 0 Z". 7u
30 Z*
3(1
30 ZN
30 Z*
32 GE
32 GF
32 «E
32 <5F
32 GF •><•
32 GF 7c
32 Gf 7;
32 GF 7,
32 GE 70
32 GE 7c
32 GF
32 GF
32
32
32
3 2 GF 7r
32 GE
3? GF 7 0
3 2 GE f'i
32 GE 72
32 PF ?i
12 GF 7<!
32 GF 7i
32 GF 7?
32 CF. 7?
32 fiE 72
32 GF »2
32 6F. 72
32 GF 72
32 GF 72
32 GE 74
32 0E 74
32 GE 74
32 CE 74
32 GE 74
32 SE 7*
34 SF 72
34 SF 72
34 SF 72
34 SE 72
34 SE 7?
34 SE 7?
34 SF 72
34 SE 74
3* SE 74
34 SE 7»
54 SE 7-
34 SE 7fc
34 SF 7K
54 SE 7t
34 bF 7^
34 SE 76
34 SE 76
34 SE 76
3* SE 76
3* SE 7(>
3* SE 78
54 SF 78
54 SE It
34 SE 76
54 SE 7fc
34 SE 7*
34 SE 7*
34 %l 7«>
5* S* 7*
34 SF 7e
34 SF 78
34 5E bC
34 »F 80

3 . 1 5 7
3 . 7 1 2
«.. 145
1 . Osv
?.13V
5. J25
T.677
1 .505
2 .47*

1 . .M*
1 .*lfc
1.?153
1 .213
1.21*

1 . 2 1
1 . 2 1 t
i . ? i f
2 . 3 07
2 . 3 0 7 1
? . 3 C1
? . < 5 8 7
i. . * 8 T 1

(•• . « * 0

C . *90
C.nVO
r.. i 191 c
:. n«c
C . 69T
0.690
f'. ft » 0
C.ft93
1 .4*4
1 .4*4
1 .486

1.48?*
1.4*2*
1 .9111
0.922
0.937
0.93*8
G.936S
P.«37
0.93*0
0.937
0.853t
0.854

1 .0*0
1.269J
1.11
1 . 1 23
1 .123
1.1220
1 .216
1.21*2
1.7g7v
1.308t
1.3060
1.4983
1.4985

1.5021
1 .51
1.*930
1.9975

2.334
2.452a

0*
0*
0»
0>
0-
(L»
0*
c*
0*
0-
o»
0-
o*
0
0*
0*
0*

0*
0*

0-

0-

o*
0-
0*
0*
2*
2*
0*
0-
0*
0-
0»
0*
0*
0»
0*
0*
0*

1 .215
1 .^15

C.17V5

CO
EO
E2
12

9E2U
«» 2U
BE2u

. e89s

0 .690
0.6912
0.690
C ,69c
0.*90
O.690
&.H5
0.630
0.630

0.V22

0>3e8
0.V37
0.93*0
C.075

0- 0.2193

2* 1.2*92
(0*)
0»
o*
o*
2* 1.2161
2* 0.657?

1 .tlit
1 .2088
0.6945

EO
EO
E.0
EO
to
EO
E2

KHO

Rt2U
I*(E0)/TG(E2)
oso

2*
2*
2*

0* I
(0*>
0*
((;*)
2* 1.9975
(0*)

EO

(EO)
EO
EO
E2

E2

E2

E2

£2
E2

RMO

R H C

1F2

IF2
SEi
»F2
it?
BE2

>E2

J.4495
2* 1.4*95

1.4495

£2

E2
E?

9 ( - 2 )
< 4 (
1 . 5 0 (
1 . 5 8 (

- 3 )
- 2 )
»2)

2

17
24

1 .K-1)

9.
5.
<•
0 .

6 ( « 2 )
1 ( - 3 )

2 ( -2>
5 ( 0 )

13
5

1

1.761-1)
3.04(.1)

1 .51(.1)

5.8(-2)

»48-7fl

2 .
8 .
21
2.
6 .

4 ( .
2<>
• 3 )
1 C
6 t -

3)
2>

3)
2)

1
2

1

i
5

72HU0264
72MU0264
72HU0264
72MU0264
72HU0264
72MU02«4
72MU0264
72HU0264

72SM0017

68^*1427
660E0473
74HA0314
74**0644
75BU0083
5B»t.1222
67<l!0049
6?SI04S!
72SI0553

•V-10250
748*0334
6OVM427

74OR0948
74BA0334

62NE0639

74HIJ008J
5**11222
ftSF.10622
71»N0035
*7K>0049
74CH0365
72HA0349
«<>t)A0456
7H*0145

75T»0107

7UA0401
3

73BA0721
74C01457
72C01457
74HA023°

74HA0239
70G00241
74RA1123
749A0154
68BE0137
748A0154
6 5U0613

71110*01
72»«0545
7»B*0154
7OBA0154
7fc»A0154
74BA0154
748*0154
71»A0458
73HI0365
74BA0154
70MC0529
65LI0340
70MC0529
74B»015t
70HC0529
7]»A0458

8EJ
2.68(-3>

7 (.8*0154
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34 s* 80
34 «? 80
34 SF 80
34 SF 80
34 SE 80
34 SF 80
34 •iE 80
34 SF 80
34 i? 80
34 SF 80

34 80
34 SF go
34 Sfc 82
34 SF 82
34 SF 82
34 SF 84
34 SF 84
3ft KB 78
36 iP 7S
3 6 K P

it KP
3? »'
it «P

7?
80
80

8?
3t «n 82
ift us 82
3* «R 82
36 HR 82
3* KP 82
34 «° 84
36 KP 84
36 «R 84
36 <= 84
3* *3 8*
3* <» 86
?•> KB 88
3e 5P 82
35 S= 82
38 SR 84
38 SB 84
3* SE 84
*8 SR 84-
3* sri«
38 SR 88
38 SB 88
3» SR 88
4ft 88
40 ZP 88
40 48
40 ZR 88
4ft zs 88
40 Z" 88
40 ZR 88

90
90
90

40
40
4f>
40 TR 90
40
40 ZP 90
40 ZP 90
40 Z» 90
40 Z P 90
40 ZP 90

ZR 90
ZR 90
ZP 90

4Q ZB 90
40 ZP 90
40 ZR 90
4C ?s 90"
40 ZB 90
40 Z» 90
4? ZR 92

92
92

40

40

40
40
4C ZS 92
40
40

? B 92
ZR 92

1.4495
1.4495
1.4771
1.4795
1.4783
1 .48
1.9603

3^317
3.441-i
3.61<-9
4.0627
1.40V6

1.7312
2.247
2.655
1.0177
1 .0173
1'. 499
1 .324
1 .321
.1 .475
2.1718
2.172
2.19
2.945
3.187
3.190
1.835
1.8373
1 .834
2.171
2.724
3.544
2.789
1 .310
2.665
1 . 505
2.04
2.075
2.525
2.100
3.05
3.155
4.38
1.517
1.520
1.82
2.22
2.225
2.225
3.43
1.75
1.75

752
'50

90 1.750
.752

1.7*1
1 .7*
1 .761
1.761

.76
1.762
1 .7 *
4.129
4.125
4.428
4.447
5.4*1
5.45
1 .385
1.389
1.382
1.39
1 .390
2.900

2 * 0 . ' 8 3 2 »1«
2 - 0 .7832 M L
0»
0*
0* 0 .8120 E2'

2* 1.294 E2

0 -

0-
0*

i* 1 .7311
2 * 1.0763

12
£2

BF.2

BF?

BF2

Bt?
BE2

3.8C-,;)

2.0(-3)

.06(-2)

2

15

3
15

0 *

C O * '
0 *
0 *
0-

z*
((•*)
0-
(0*»
to*)
co*->
0*
<0*)
0*
CO*)
(0*>

0*
0-
0*
0*
0*

0*
0*
0*
0*

0*

0*

0*
(fi*)

0*

0*
0*
0*
0*
0*
0*
0*
0*
0*
0*

0*
0*
0*
0*
0*

0*
0*
0*
0*

I K ( E 0 ) / I G ( E 2 > 9 C-31 •73-9

1 . 7 J 2
1 . 7 5 0
1 . 7 5 0
1 . 7 5 2

1 . 7 6 2
1 . 7 6

E0
EO
EO
EO

EO
EO

RHO
RHO
RHO

RHO

6.0(-2)
5.6<-2)
1.83C-2)

5,9<«2)

0154
154

71MCO59J

7 3 H Z 1 - 2 9
73SZ11.29
735Z142V

7SIR0011S
7 4 R A o i $ i,

7 4 R A 0 1
74KN1I .A7

73BA0243
71MO0SM
70MC049T

6VPA01 2]9

•2SA1087
6«RA0129
70GR0161

72"»0050
7<fKlOSO5
74AR2iO1
70HA0625

74BI0450
74SH0241
73BA1438
75BA1438
73BAU38
7JM0015S
738*1436

73BA1438
67GL0097

67GL0097
71SA019*
6*B*U9V

6VBA0172

71BA0196
6VBA1699
63C02184
67M00345
70C00131
5»AL1222
59KL024J
71AN0035
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70HA0203
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7OHA0203
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67SCU16
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74H0P01
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74AC0078
74AC007B
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700A2048
6»L«1447
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66LA1447
70«*2048
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69BU1H3
69RA1721
7UH0043
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74GK0691
711M0043
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71GH0497
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71GR0497
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71SE0644
73HA0233
7SM00745
746E2363
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74SE2J63
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71«B0734
7JAL103S
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72CMC603
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62 SW 1 b * 1 . 0 * 8 0 * 66KJ0145
<l>4 (,D 146 2 . 1 7 8 0 - (>9<iP0C33
64 C.n 1 4 * 2 . 1 7 O o* 71SP006J
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.5(0) <• •3.5(*1) 67AL0177

>" -5.0<*1) <• *1,50(*2)67jK0167
>* -1.70(*2)<« •2.70(»2)71000418
1,09(»2) 66 67AL0177

59JOT205

2.2<-3)

>•

IAMBPA
LAMBDA
LAMBDA
LAMBDA

3.*(«1)
*.7(-3)
8(«S)

4 • 4 ( — 1 )

4.1(-1)
2.2(-2>
8,0(«1)
Z.2<-2>

4.8(-1)
2.0J-2)

3.7(0)
>• 7t-?>
?.4(«1)
6.2(»1)
2.'(-Z)

6 . 2 1 < « 1 )

5.6(0)

1.59(.1>
1.5(0)
1.3<*1>
2.1(0)

> 7(0)
> 1.2(0)
< 2.6(-*)
5.6C-1)
•4.J(-1)
•1 .10(-1)
»3.9(.1)
•2.21-1)
*4.4(-1)
-2.5<-1)
0(0)
2.7(*1>
9.15(*1)
•6.8(*1>
•2(0)
>• 3.4<»1)
>• -3(0>

4
1 5

j
13

16
9
52
15

6
4

15

9
34
12

7
3

13
3
4
7

10
3
•14$.110
5
7
•9-10

•16-20

13

so
12
6
*" 7.7(»1)

70BE0311
75FE0286
70EK1635
7>FE0286
7SFE02B6

64RE0529
70BE0311
7SFE0286
7SFE0286
7SFE0286
75FE0286
64BE0529
70BS0311
75F80286
7SFE0286
72MA1380
648E0529
70BEOJ11
7»tE0286
7QER1635
75FE0286
75(E0286
7SFE0286
64RE0529
70BE0311
75FE0286
75FE0286
64BE0529
708E0311

75*60286
75FE0286
75FE0286
75fE0286
64BE0529
70BE0311
75FE0286
75FE0286
61601274
5«<Sf1119
62GE0241
620E0241
65PE0466
65PE0466
71DO0418
71D00418
586E1119
62GE0241
62GE0241
65PE0466
6SPE0466
71D00418

> 71000418
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78 PT
78 PT
78 PT
78 PT
78 PT
78 PT
78 PT
78 PT
80 »G
80 HG
80 HG
80 HG
80 HG
80 HG
80 HG
8C «5
80 NC
•80 HG
80 «G
(0 HG
80 HG
80 HG
80 HG
80 HG
80 HG
80 MG
80 MS
80 Hfi
80 "G
80 HG
80 HG
80 HR
80 H(!
80 HG
80 HG
80 HG
*0 HG
80 Hf,

80 HG
82 PR
82 PB
82 »B
82 PB
82 PB
82 »t
82 ee
82 »ft
82 PI
82 PS
84 PO
84 CO
84 pn
84 pg
86 RN
86 1".
8* «u
88 B*
88 at
90 TH
90 TH
90 TH
90 TH
90 TH
90 TH
90 TH
90 TH
90 TH
90 TH
90 TH
90 TH
9e TH
90 TH
90,TH

\

19* 0.689
IV* O.«,89
19* 0.A89
19* 1
1 V6 '

11«6

137
135
137

1«* 1.135

1** 1.143
1** 0.522
18X 0.8245

1 9? 1
1** 1
1<=P 1
1 v» 1

0.S245
0.956
G.'eO

038

200
2C0
200
200

1 .CfeS
1 .088
1 .4015
1 .029

0295
0291
0294

200 1 .0293
200
20P
200
200

0293
5151
5152
515J

20* 1.85*8
1.8570
1 .856*!
2.6971
2.6971
1 .564?

200
20f
200
200
202
202 1.5647
20? 1.443
202 1 .643
204 1.385
204 1.585
204 1
206
206 1 .

.590

.167

.166
204 1.17
20*
206
20*

2.315
J2
637

200 11.475
208
208
208
21?

270
273
273
8012

1 53*
635
632

92 U
92 u
92 0

218 0.650
220 0.534

0 .449
0.91f
1.223
0.830
1
0

230 0
230 0.63*
230 0.677
230 1.890
232 0.730
23? 0.731
232 0.730
232 0.730
232 0.775
232 0.774
232 0.775
232 0.775
232 0.774
232 0»78»
23 2 O.«9>
234 0.810
254 0.810

222
224
224
228
tin
230

2*
2»

0*
0»
0*
0*
0*

0-

2»
2*
2*
2.
0*

o»
to*
0*
0*
0«
0*
0*

0*
0*
0»
0*
0*
0*

0*
0*
0*
D*
0*
0*
0*
0*
0»

0*

0*
0*
0*
0*
0*
«•

0*
0*
0*
0*

0*

0*

0*
0*
0»
0»
0*
2*
2*
2*
2»
2*
2*
0*
0*
0»

0.3SJ IO*M1»ez
O.iJJ t©*«<1»f2
0.333 E0«"1»E2

SHO
»H0
RHO

5»(SE1119

• $.4
6«
628E0241
67M00310
68yA0321

0.8245
O.»245
0.(12*5
0.956
0.960
0.676
0.674
0.676
0.O76
0'. 676
0.676

to
EO
EO
EO
EO

B(EO)/»(I2,21-01> 1.K-4)

< •

D H O

RHO
X

t

>• 5(0)
>• 3.1(*1)
>• 2.K-D
>• -4.2I-1) <« -2.9(-
M0H4,*(-1) T01.85(0)

1-1) TO1,»S(0>

70E«16!5
6»«R09J7
759A1154
75H«0000
TiH»0650
7»HA0562
70GO1781
6?6O0056

2.6(*1) 6*S*05,?9
5.2(»1) 648*0329
*4.2(-1> 645*0529

1.857 EO
1.8574 EO
1.6678 <IO)
1.1819 (10)

I.MS CO
1.MI 10
i.»*e to

»(E0)/i(€2,21-01)
»(«0)/»((l.02-21)

9.K-4)

4.0t-3)

1.5 ? C 13
1.273 (0
1.273 10
1.800 10

O.aJO 10

10
E2

0.436

o.»rr

0.710
0.775
0.7-74
0.723
0.72S
0.72S
0.713
O.*95

EO
El
W
IO*E2
IO*E2
E0*E2
12

•<E0)/»<E2.21.01)
«(fO)/B{E2,02-21)

*M0

Bf2u

IE2U
M2U
• HO
RM0
JHO
B(2u
t

2.83(-3)

7.8(-3)

9

10

1.1t-1)

2.2C-1)
4.X-J)

1 ,2<-U

1.22C-1)

1
24
4

TO2.3(-1)
6

643*0529
645*0529

65M«0478
67SC1S48
705*0542
7iM*0405
748K0366

71KO0J13

741X0366
74B«03*6

748*0366
74BH0366
748»0.'66
748R0C1
7SBK0546
74BtOOl>1
758D0546
70G01T81
70801781
69GO00S6
74L*0646

67M00886
74L»0646
67HO0886
74H0J09
73800293
6»000056
70G01781
7080178"
7?»*0165
72«*1380
72MA1380
72»A13»0
74**0760
74««0760
72MA1380

74HC1146
7STM1227
72MA1380
74MC1146

6ODU0202
72EL0545

72MA1380
60G01803
T4«M4,6
5*BE0009
60OUO202

T4HC1146
r2HA1380
6»(>.02fr1
70SC0528



92 u
92 u
92 u
92 U
9-2 t

92 U
92 U

92 u
9? U
92
92
92
92 U
92 u
92 U
92 U
94 PU
9fc PU
94 PU
94 PU
94 PU
94 PC
94 PU
94 PU
94 PU
94 PU
94 PU
94 Pli
96 t»
96 CM
96 C»

234
234

234

234

234

23*

23 A
23*
238

2*8
238
238
238
238
238
23?
238
238
238
23»
240
240
240
240
240
243

246
24*

246

0.810
0.810
0.812
1 .046
1 .043
1 .045

0.920
0.920
O.°25
0.994
1 .039
1 .037
1 .039
1 .037
1 .060
fi.943
P.945
0.942
0.9415
1.728
1.2286
0.658

0.862
1 .091
1 .091
0.956
1 .176
1.17$
1 .289

0*
0*
0*
0*
0*
0*
0*
0*
0*
0*

(P*J
0*
2*

2*
2*
2*
0*
0*
0*
0*
0*
0*
0*
0*
0*
0*
(>•

0*
0*
0*
0-

0,810
0.81J

0.234
0.234

0.994
.039
.037

O.»91
0.V91
1.060

0.942
0.941?

1.2286
0.050

0.861

1.175

eo
EO

EO
EO

EO
E2
C2
E0*E2
E0*£2
E2

ro
EO

EO
EO

EO

EO

X

B(2U
BE2U
RMO
HMO

x
• MO

5 . 0 C - 1 )

73BO0125
67HA009)

2,ec-n
1,»4(-1)
6.3(-2)
9.7(.2)

K2M-1)

1.3C-1)

5<-2)

6
31
9

6
9

3 . 0 C - 1 )

60W02C04
67H*0095

73900125
740T0417
7H00277
72HA1J80
70El0»35

6CG01803
74HC1146
600U0202
74MC1146

7ifR0102
74f»0760

72*K0620
73»R0102
7ii«MO«20

7 3 I R 0 1 0 2
72MA1380

7SfR0102
7ZHA1380
72MA1380
7J T!049t
71TI0404
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53CA0839:
34DE0134;

55IE0754;

553C1281:
56FR0225t
57ST0267;
S8AU1222:
58AL1325:

588E1119:
59BE0009;
39BU0U3;
59JO1205:
59KI0755:
59KL0240;
39SH0518;
60IU0253:
60C01582;
60&U0202:
66G01803;
60T00380.
60VA0076-
60W02004:
61BE0262:
616A1590;

61601274;
61HA1758-
61KA0385;

61ST0209.
61VA0047;
61WA0133:
62BU0517.
62EN0001:
•2660241:

62*10081:
62NE0639;
62SA1087;
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D.«.HAF|MEI8TER, W.N.SHfLTON, R.K.SMtL!ME - PHyS.REV.. 160, 1011
(19*7)

671A1319; P.O.BARNf, J.R.COMFORT, C.K.BOCKILMAN - PHyS.REV., 153, 1S19 (1967)
67iE11l8j J.G.BEERy, D.O.ARMSTRONG, A.8.BLAIR, I.R.FLyNN - BAPS. 12, 1188

<19«7)
A7BJO033: J .H.BJSRRE&AARO, O.HANSSN, C N A T H A N , R.CHAPMAN, S.HINOS, R.

MIDOLETON - NUCL.PHyS.. A103, 33 (19«7>



49

67BJ1229-
67110576!
67Bu0003i
67BU3541•

67CA0201!
67CH0894:
67C01033:

67CR0152:

67EN0001•
67EW0191:

67F£0465s

67F00128:

67F00525:

67010097:
676R0585:

67HA0095:

67H!«422:
67M00886:

67JK0U7:

67J00189.

67KA0931:
67KI0666!
67KR0049t
67LI1170j
67MA0593»
67M*O597S

67MC0401 •

67M00330:

67*003*5:
67*10385:

670TU85i
67PA01S9:

67RA0385:
675*0301 ;
673C1316:
67SC1548:

67VR0604:

67WA06A1:
67WJ1419:
68AI0032:

68AB0749;

68BA0730:

J.H.BJ6RR8GAARD. O.HANSEN - PHyS.RfV., 155 r 1229 (1947)
R.BLOCH. B.ELBIK, P.O.TJOM - NUCL.PHyl., A91 , 576 (1947>
D.G.BUPKE. B.EIBIK - MAT.*M.MEOO.DAN."TD.SfLSK., 3*. A. S (1*67}
V.S.BUTTgEV, ZH.T.ZHEIEV, V.G.KALINN!Kov, A,V.KU0«XAVTSIVA, JA.
LIPTAK, f.MOLXAR, U.NAZAROV, JA.UKBANITS - PHIPHINT P6-3541, DUI»A
(1967)
M.CALDEKBANK, C.J.BURGE, 0.A.SMITH >
O.J.CHUBCH. H.N.HOHOSHKO. 0.1.MJTCMILL - PHXS.UfV.. 160. 894 (19|,?>
I.L.COHEN- C.L.MNK. J . B. MOOUHE Ap, I.A.MOXEH - tHyt.KlV., 137,
(1967)
H.CRANNEU' T.A.ORIFFy, L. R . SUELZLE , *. « . y E ARI AN - HUCL.PMyS.,
152 (1967)

A105. 1 (1967)
.HUCC.ITR., TO«XO, 191

2S8. 201 (1967)

C.VAN DER LEUM -
G.J.AN0I8SOS - CONTR.lNT.

i4i.

G.T.EUAN,
(1967)
P.FETTWEtS, J.VERVIBR - I.RHC8.. 201, 465 (1947)
J.L.FORD JR, K.L.WARSH, R. L. ROBINSON. C.D.MOAK - IA»I, 12, 128
(1967)
J.L.C.FORO.JR. . K.L.WARSH, R. I. ROBINSON. C . D . M O A K - N U C l . f H M . ,
A103, 525 (1967)
R.N.GLOVIR. A.MACSRtGOR - P H M . l i T . , 24«. 97 (1967)
K.yA.GROMOV, V.V.KUZNETSOV, M.XA.KU2NITSOVA, X.FIN8IR, XA-URIANlC
O.B.NIELSEN, K . W U S K X , O . S K K B R E I D , M.XQRSENSeN - N U C L . R H M . , A99
585 (1967)
P.G.HANSIN. M.L.NIILSEN, K.WILSKr. J.I.CUNIN8HAKI - RMX1.LETT.,
95 (1967)

S.HINDS. R.MIDDLfTON - NUCL.PHyS., A92, 422 (1967)
O.E.HOLLANO, N.STIIN, C.A.WHITTEN,JR, D.A.SROMLiy. A.W.WRtIN -
CONTRIB.INT.CONF.NUCL.STRUCTURE, TOKXO, JAPAN, NO 8.86 (1967)
H.JKEGAMI. T>HIROSi. M.SAKAX, T.yAMAZAKI, K.IUGIXAMA - P R O C I N T .
CONF.NUCl..STRUCTURE, TOKyO, 1BPT., 167 (1967). T.XAMAIAKI - KUCL.
PHXS.. 44, 3S3 (1963). NUCL.PHyS., 61. 497 (1969)
N.R.JOHNSON, L.L.RIEDIN8ER, J.H.HAMILTON - PROC.INT.CONI.NUCL.
STRUCT., TOKyO, SBPT, 189 (1967)
A.A.KATSANOS, J.R.HUIZENflA . PHyS.RfV., 199, 931 (194?)
K.KEMP, 6.B.HAGEMANN - NUCL.PHyS.. A97, 466 (1947)
M.KREGAR, S.lLBfK - NUCL.'Hy*., A9S. *9 (1967)
6.P.LIPPINC0TT, A.M.BERNSTflN - PMyS.REV., 165. 1170 (1*4f)
J.R.MACDONAlD. M.A.6RACE - NUCL.PHyS.i A92, 993 (1947)
M.A.MARISCOTTI, W.R.KANE, «.T.E«l«y - BAPS, 12. 597 (1947)
UjR.MC MURRAy, P.VAN DER MERUE, I.J.VAN HEERDEN - NUCL.PHXS.. A9I,
401 (1967)
E.MONNAND.
(1967)
C.F.KOORt, S.A.ZAIDI

J.A.PINSTON, R.HINCK - COMP.RBVD., 264, 330 (SBR1E •)

18. 343 (1947)
, A93, 385

J.J.KINT - PHyS.REv.LlTT.
H.L.NIELSEN, K . W U S K y , yA.ZILICZ, tt.SORENSEN -
(1967)
O.H.OTTESON, R.6.HELMER - PHtS.R8V., 164. 1489 (1947)

P.F.HINRICHSEN - INTER.CONF. ON NUCL.ITRUCTURB,O.M.VAN PATTCR.
4 , 159 ( 1 9 4 7 )

P.V.RAO, R . u . f I N K - NUCL.^HyS. , A103 , 315 ( 1 9 4 7 )
M.SAKAI - NUCL.PHyS. , A104, 301 ( 1 9 4 7 )
E . J . S C H N I I O , A.PRAKASH, B.L.COHlN - PMyS.REV., 1 5 4 , 1314 ( 1 9 4 7 )
O.W.B.SCHULT, W.R.KANE, H.J . MARISCOTTI. J . M . S I M I C - P H y l . R B V . , 1 4 4 .
1548 ( 1 9 6 7 )
yA.yRZAL, K.yA.fiROMOV. X A . L H T A K , P.MOLNAR, V.A.MOROlOVf PA.
URBANETI, V.fl.CHUMIN - IZV.AN USSR. S f R . P H X S . . 3 1 . 604 ( 1 9 4 7 )
A.H.WAPSTRA - N U C L . ' K y s . , A97, 441 ( 1 9 6 7 )
O.C.WILLIAMS, J . 0 . K H U H T > W . O . L € L » H O - P H X S . R l V . , 1 6 4 , U 1 9 ( 1 9 6 7 )
A.A.ABDURAZAKQV, K.yA.GROMOV. U.K.NAZAR9V, S .8 .SABIR0V , S . $ T y T C H N ,
ZH.T .ZHELIV . IUT.$yHPOSIUM ON NUCLEAR STRUCTURE 0 - 3 8 9 3 , DUINA, 9 2
( 1 9 6 8 )
A.A.A8DURA2AK0V, XA.VRZALi K.yA.SRONOV, Z H . T . I H I t i V , V .8 .KALINNIKOv.

VA.LIPTAK, L I SAN ftyN, F.N.MUCKTASIMOV, U.K.NAZAROV, yA.URBANETS •
IZV.AN USSR, S E R . P M r s . . 3 2 , 749 ( 1 9 6 8 )
V.A.BALALAEV. B.S.OZHELlPOV, A . I . M E O V I O I V , V . E . T I R - N f R S I S y A N T I , I . f .
UTCHEVATK1N, S.A.SNESTOPALOVA - J lV .At l USSR. S E R . P H y l . , 3 2 . 730
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(1968)
68110000; J.G.BEERy - PH.D.THESIS, UNIVERSlTy OF NEW MEXICO, (1968)
68880137; B.N.BEl/AEV, V.I.8UD0V, L.M.KRIZMANSKII - 12V.AKAD.NAUK SSSR, SIR.

OHyS., 32, 137 (1968)
68BJ0001: S.BJERREQAARD. O.HANSEN, O.NATHAN. L.VISTISEN, R.CHAPMAN, S.HINDS •

NUCL.PHyS.. A110, 1 (1968)
68BJ0261S S.BJORNHOLM, J.B0R66REEN, O.DAVIES, N.J.S.HANSEN. J.PEDERSEN • NUCL-

PMyS.. A118, 261 (1968)
68CA1329, H.K.CARTfR. 4. ¥I.HAMILTON. AiV.RAMAyyA. J.J.PINAJIAN - PHyS.RIV.,

174. 1329 (1968)
68CA1743; H.K.CARTER. J.H.HAMILTON. J.J.PINAJIAN - PHyS.RIV.. 178. 1743

(1968)
680A0365: W.G.DAylfS. J.E.KtTCHINS. W.MC LATCHJE, 0.6.MONTA6UE, K.RAMAVATARAM,

N.S.CHANT - PHyS.LETT., 278. 363 (1968)
68DE0473: A.P.DE RUITER, H.VIRMEUL. J.KONIJN - NUCL.PHyS., 116. 473 (1968)
68EIO622: E.EICHLER, P.H.STELSOU, I.K.DICKENS - NUCL.PHyS., A120, 622 (1968}
68FA1495: K.T.FALER. ft.R.SPENSER, R.A.HARLAN - PHyS.REV., 1>5, 149$ (1968)
68FE0068: A.6.FER8USON. O.HAUSSER, C.BROUOE. F.IN6EBRET8EN - BAPS, 13, 86

(1968)
68FH0114; N.StUKAZOWO, y.KAUARASAKI - NUCL.OHTS., A118. 114 (1968)
68FR0657; R.F.FROSCH. R.E.RAND, H.CRANNELL, J.S.MC CARTHX. L.R.SUELZLI. M.R.

yEARIAN * NUCL.PKyS., A110, 697 (1968)
68600895: F.K.MC 60WA*. R.O.SAyER. P.H.STEL30N. R.L.ROBIN80N, V.T.MUNER -

BAPS, 13. 893 (1968)
686*0385: T.6R0T0AL, K.NXIO, T.THORTEINSE*. B.ELBEK - NUCL.»«*«., A710, 385

(1968)
686R0513: A.SRAUE. L.HER LAND, J.R.LIEN, E.R.COSMAN - NUCL.Ptfyj.i A120, 513

(1968)
686R0937; J.V.GROSHEV, A.M.0EMIDOV, A.S.RACHIMOV - XADERPAyA FIZIKA, 7, 937

(1968)
68HA0432: M.HAGEN, K:H.MAIER, R.MICHAELSEN - PHyS.LETT., 26B, 432 (1968)
68HA0686: J.H.HAMILTON, J.C.MANTHURUTHIL - HUCL.PHyg., »118, 616 (1961)
68MA1035: O.HAUSSER, T.K.ALEXANDER, C.BROUDE - CAN.J.PHPS., 46, 1035 (1968)
68HU0084: F.R.HUDSON. P.F . B A M P T O N . R.N.SLOVER - PHy$.LITT., 2TB, 84 (1968)
68HU0106: H.HUBEL. W.KESTERNICH. P.UEtIT, I.BODENSTEBT - NUCL.PHrSr, A107,

106 (1968)
68KE0676: R.J.KEOOy. J.JOSHIZAUA, B.ELBEK, B.HERSKINO, M.C.OLEStN •

, A113, 676 (1968)
68LA1447; J.M.ZA6RAN6E - COMP.RENO., 267. 1447 (1968)
68LE0273: C.U.LEWIS, J.N.WO, C.F.MONAKAN, M.F.THOMAS, P.J.TWIN -

A107. 273 (1968)
68LU0074: E.yA.LURE. L.K.PEKER,- P.T,PROKOfIIV - IZV.AN USS^. SER.PHyS.. 32,

74 (1968)
68MC0529: F.X.MC GOWAN, R.L.ROBINSON, P.H.STELSON, M.T.MILNER - NUCL.PHyS..

A113. 529 (1968)
68ME1089: R.A.ttEyER - PHXS.IEV., 170, 108V (1968)
68PE0124! H.PETTER8ON, S.ARNTmANN. J.aRUNMTZ - NUCL.P*yS., A1O8, 12* (1968)
68RA0402: S.RAMAN - NUCL.PHyS., A107, 402 (1968)
68SA0065: C.SAMOUR, H.E.JACKSON, J.yULIEN. A.BLOCH, C.LOPATA, J.MORflENSTftN"-

NUCL.PHXS.. A121, 65 (1968)
68SK0114: N.SH1KAZON0, y.KAVARAS4Kl -NUCL.PHyS., A118. 114 (1968)
68SH0401; M.H.SHAPIRO - NUCL.PHyS.. A114, 401 (1968)
68ST0357. M.STRCETZEL - ZEITSCHR.FUR PHySIK, 214, 357 (1968»
68ST0376: M.STROETZEL - PHyS.LETT., 268, 376 (1?68)
68ST0416: P.STRFHL - Z€ITSC*«IFT FUR ^HySIIC, 234, 416 (1f6l>
68TIQ066: O.TITZE - ZEITSCHRIFT FUR PHySIK, 220, 66 (1968)
68TJ038S: P.O.TJOM, B.E.ELBEK - NUCL.PHyS., A107, 38$ (1968)
68TC0500: >.H.TOWLE. G.J.WALL - NUC .PHyS., A118, 500 (1968)
68VA1427. O.M.VAN PATTER, P.E.HINRItHSEN, M.H.SHAPIRO - BAPS. 13, 1427 (1968)
68VE0489; E.ylJE, B.tLBEK,. B.HERSKINO. M.C.OLESEN - NUCL.PH?«., A109, 48?

(1968)
68V00221: N.A.VOINOVA, B.S.DZHELEPOV • ISOBARIC NUCLEI WITH MASS NUMBER Of

A:182. M.-L., NAUKA PUBLISHING HOUSE, 221 (1968)
68VJ0108: B.H.UlLOfNTHAL, E.NEWMAN - PHyS.LETT.* 288, 108 (1968)
68WI0347: B.H.UILDENTHAL, E.NEWMAN - NUCL-PWXS.* A118, 347 (1968)
68y«0321i J.F.W.yANSEN. H.PAUW. CI.TOESET - NUCL.PNyf.t A11J, 321 (1964)
69A00109t I.APAM, P.6ALAN, K.yA.GROMOV. ZH.T.ZHELEV, V.V.KUZNETSOV, M.yA.



69AL1242:

69**0241 :

698A014?:

698*0172!
698*0533:

691*1699:

69BE0337;

69BE0570:
69SE0594-
69SE1618:
69BJ0481:

69BO4773:

69BU0222!

69BU1113!

69CA1532:

69CA1682;
69DA0S98:

69011553:
69M0024;

69FA0641:

69JR1047:

698A0673:

698E1682:

69800056!
69680427:

69HA0137j
49HA1439;
69HI0250:

69H00124:
69HU0577:
69JA0426:

69JU0569i
69KO1725:

49L11127?

KUZMETSOVA. N.A.LEIEOEV, T.PAZMANOVA. y*.U*IANEC. M.IXNflER -
ANNUAL CONFERENCE 0* NUCLEA* SPECTROSCOPy ANB NUCLEAR STRUCTLjSf.
PROGRAMME ANO ABSTRACTS, LENINGRAD NAU«A PUBLISNINB HOUSE, 109
(1969)
0 .E .ALBUR6ER. E.K.WARSURTON. A . I A H M A N N . O.M.WILKINSON - P H P I , t iSV, ,.
1 8 5 . 124J ( 1 9 6 9 )
B.M.ARHITAGE. A . T . fl . FIR6USON, C C N t U I O N , H. 0 . N . » • I TCHA«O -
PMX8.. A133, 241 (196?)
A.BACKLIN, B.F03ELBER6, 6.HE0XN - PHOC.STUOSVXK JXM».NEUTRON
GAMMA BAy SPECTR.STUOSVIK> JAEA, VIENNA, M i ? (1f«9)

R.L.AUBLE. P.6.R00S - PNyS.LETT.. 2»B, 172 <19A9)
C.I.PULMER • PNyt.LlTT., 3Gl. 939J .B.BALL,

(1969)
J.B.BALL.
(1969)
R.A.I.BELL
ROSE -

R.L.AUBLE,

R.L.AUBLE, 177.

M.R.CATEt,
U.S.DAVIES

L'ECUrER, R . B . 6 U L , •. t. ROBERTSON, l.S.TOWNB«, ti.J.
A133, 337 (1949)

W.C.MC HARRIS - BAPS, 14, 970 (1949)
P.BEUZIT, J.DELAUNAX, J.P.tOUAN - NUCL.PHyS., A128, 994 (1949)
G.&ERZINS, M.E.BUNKER, J.W.STARNER - PHyS.REV., 187, 1418 (1969)
J.H.BJERREGAA6D. O.HANSEN, 0.NATHAN, R.CHAPMAN. ft.HINDI - NUCL.PHI'S
, A131, 4«] (1969)
N.BONCM-OSMOLOVSKA/A, H.BAiLUNO, A.ZtLINSKy. A.PLOCHOCKI, Z.
PREIBISCH - JINR, PREPRINT P6-4773, OUBNA (1969)
H.BRUNNAOER. J.C.HARpy, J.CIRNX • NUCL.PHyS., A137. 487 (1969)
M.E.6UNKER. G.BERZINS, J.W.STARNER - CONTRIi . INT . CON* *. ON PROP.NUCL.
STATES, MONTREAL, CANADA, NO 2.22 (1969)
D.BUSHNELL- R.R.CHATURVEOI, R.K.IMITHIR - PHyS.REV.. J79, 1113
(1969)
ft.F.CASTEN, J.S.GREENBERO, S.M.SIE, CA.BURCINyON, D.A.BROMlfy -
PHyS.REV., 187, 13J2 (1969)

J.I.BALL. E.NEWMAN - PHyS.REV.. 117. 1682 (1949)
> W.MC LATCHIE, J.E.KlTCHlNl, 0.S.MONTAOUl. K.RAMAVATARAM.

N.S.CHANT - INTER.CONF.ON PROP.NUCL.STAT. MONTREAL. CANADA, NO I.
58 (1969)
D.L.DITTMER, W.W.DAEHNICK - PHyS.REV., 187. 1993 (1969)
U.FANGER, R.OAETA, W.MICHAELI9, H.OTTMAR, H.SCHMIDT - CONTRIB.INT,
CON?.ON PROP.NUCL.STATES, MONTREAL. CANADA, NO 2.4 (1969)
U.FANGER, W.MICHAELIS, H.SCHMIDT, H.OTTHAR - NUCL.PHyS., A12S. 6411
(1969)
I.A.FRASER. J.S.flREENBERG, 8.H.SIE, R.S.STOKSTAO. 6.A.BUR4INyON, 0.
A.BROMLEy - PHys.RIV.LETT., 23, 1047 (1969)
P.QALAN. T.GALANOVA, Z.MALEK. N.VOINOVA, Z.PREIIISZ, K.STRyCJNIEwIZ

, , A1J6, 673 (1969)
J.A.MORAGUES, M.A.J.HARISCOTTJ, W.R.XANE • PHyS.REV.,

181. 1682 (1969)
L.H.GOLDMAN. R.A.MOEyR. B.L.COHlN' R.OIEHL - BAPS. 14, 9* (19*9)
M.w.GREEME. A.N.JAMES, P.R.ALDERSON. O.C.BAILfy, J.L.OURRILL, L-L»
GREIN. J.F.SHARPEy-SCHAMR - CONTRIB. INT . CONF .ON PRQR. NUCL. STATES,
MONTREAL, CANADA, NO 4.27 (1*69)
E.P.GRIGORXEV, K.yA.GRONOV, ZH.T.ZHELEV. T.A.tSLAMOV, Vll.
KALXNklKOV' U.K.NAZAROV. S.S.SAtl«OV > IZV.AN USSR, BER.PHyS., 33.
635 (1969)
T.HAUSMAN' K.P.LIIB - PHyI.REV.LETT., 23, 137 (194»>
J.C.HARDy, H.IRUNNADER, J.CERNy - PHyS.REV.LETT., 22, 1439 (1969)
P.E.HINRICHSEN. B.M.VAN PATTER. M.H.SHAPIRO - NUCL.PHyS., A123. 290
(1969)
A.J.HOWARD. R.G.HIRKO. 0.A.BROMLEy - BAPS. 14,' 124 (1969)
K.HUBENTHAL, E .MONNAHO / A .M«U«A . NuCl.PHyS.. A128, 977 (19*9)
A.N.JAMES, J.F.SHARPty-SCMAPfiR, P. R . ALCERSON , D.C.BAHEy, J.I.
DURELL, M.W.GREENE • CONTRII.INT.CON».ON PROP.NUCl.STATES, MONTREAL,
CANADA, NO 4.26 (1949)

6.M.JULIAN, T.E.PESSLER • IAPS. 14,,949 (1969)
W.J.KOSSLfR. J.WINKLER. C.D.KAVALOSKI - PHyS.RIV.. A177, 172}
(1949)

VRZAL. i.P.8RX«0RlEV, %.%tKATyKMIN. i.URBANIt - CZICH.J.
191' 1127 (1969)



69MA0601;

69MA0602:
69MC0566:
69ME1220:
69*10687;

69MI1204;

69MU0529:
69N10U9;
69O-iO5O9;
69RA0129:
69RA1238:
69RA1721-
69t|12U;

69I005SS!

69101609:

69SA0581:

69**0657:

69SA06S7;
69SC0122:
A9SC0863:

69SC0949:

69SH0073l
69810455s

69SM0339:

49STS231;
A93T0306:
69TS0443:

69**0*56;

69ZU0313)

i

70*10734;

7QAD04?7j
70AG2121?

7CAJ0001!
70BA0416:
70KA0528:

70IA1069:

M.OATHOUDT

179, 1 2 U
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l.KARINKOVr I.ANICIN, I,SUIT, R.STEPXC • NUCL.PHXS., A131. 601
(1969)
D.G.MAOLAND. N.M.MXNTZ - BAPS, 14. 602 (1969)
D.K.MC DANIELS, E.F.GIBSON - BAPS, 14, 566 (1969)
R.A.MEyER. R.D.GRXFFIOSN - PHyS.REV., 186. 1220 (1969)
U.T.MILHER, F.K.MC OOWAN. P.H.STELSON, R.L.ROBINSON, R.O.SAXER -
NUCL.PHXS., A129, 687 (1949)
W.T.MILNER. F-K.MC GOUAN, R.L.ROBINSON, P.H.STELSON - BAPS, 14,
1204 (1969)
P.MUCHERJEE, J.MUCHERJEE - PHyS.LETT., 28B, 592 (1969)

, N.RUD. K.WILSKy - PHyS.LETT., 308. 169 (1969)
P.VEDlLSBy, N.M.HXNTZ - BAPS. 14, 509 (1969)

S.RAMAN, J.J.P1NAJIAN - NUCL.PHXS.. A125. 129 (1969$
R.C.RAGAIHI, J.D.KNX6HT, W.T.LELANO - BAPS 11, 1238 (1969)
R.C.RA6ANX' W.B.WALTERS, R.A.MEyER - PHyS.REV., 1S7,. 1721 (1969)
L.L.RIEDXN6BR. N.R.JOHNSON, J.H.HAM!LTON - PHyS.REV.
(1969)
R.L.ROBIfcSON, F.K.MC GOWAN, P.H.STELSON, W.T.MILKER,
NUCL.PHXS.. A124, 553 (1969)
R.L.ROBINSON, J.L.C.FORD,JR. , P.H.STELSON. T.fAWURA, C.y.WONG •
PHy$;REV., 187, 1609 (196?)
C.SAHOUR, J.yULIEN, T.N.ALVES, S.DE 8*RR0S, J,M08SENSTERN - NUCL.
PH/I.. A12J, 581 (1969)
L.SAMUELSON, R.VUKANOVIC M.MISAMED. M.ZUPANCfC. L.0.fDVAROSON. L.
WESTERBERG - NUCL.PHYS., A13S, 657 (1969)
D.T.SASAKI. J.M.O'AURXA, 8.0.PAT5 - NUCL.PHyS.. A"! 50, 6S7 (1969)
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GREENE, A.N.JAMES - MUCL.PH^t.. 4167, 602 (1971)
J.J.SIMPSON, W.R.DIXON, R.S.ITOHiy • PMyS.RIV., C4, 443 (1971)
B.SPOELSTHA - NUCL.PHyS., A 1 7 4 . 63 (1971)
H.TAKETANI. M . A O A C M I , M.O0AWA, K.A8HIBE, T.MATTOH! • P M X I . « I V . i t T T . ,
2 7 , 520 (1971J

K.G.TIRSELL, C.M.LIDERER, L . 0 . N U L T H » U * • «.J.MORHOW, R.A.MlyfR -
BAPS. 16. 494 (1971)
J.G.VAN 0 1 * BAAN. B.R.SIKORA - N U C L . P H y S . . A 1 7 3 , 496 (1971)
B.N.BELyAEV, S.S. VAIILENKO, D . M . K A H I N K E * - IZV.AN USSR, SIR.PHyS.,
33, 806 (1V71)
ZH.T.ZHELEW, N . G . Z A I T S E V A . S.S.SAtltOV - IZV.AN USSR, S I R . P H X S . . 3 5 ,
43 (1971)

0.R.ZOLNOWSKl. C.l.fUNK, J.W.M1CMCLICH - NUC L . P H y S , , A 1 ? 7 , 913
(1971)
E.G.ADELBER6IR. P.T.OEBEVEC, C.T.SAKVly, R.OHANIAN - P H y S . R l V . l f T T .
29. 883 (1V72)
I . AHMAD. « . K . SJ01L0M, R.F.BARNES, f . kfAGNEft , JR . , P . P . . M U D S - NUCL.



.. *186, 62 (1972)
? 2 * 1 0 0 0 1 T T.K.ALEXANDER. B.y.UNDERWOOO, N.ANyAS»WEISS. N.A.JELLty. J.S2UCS, |.

P.DOlAN, M.R.WORMALD. K.W.ALLEN - NUC L. PHySMN A197, 1 (1972)
?2*S0545: G.ARDISSON- C.MARSOL. O.RAHMOUNI, P.A6UER - NUCL.PHXS.. A179. 5*5

(1972)
72AS0131: P.A.ASSIMAKOPOULOS, T 3ECKER, C.MOAZED. D.M.VAN PATTER * H\it\,.P**%. .

A U G . 131 (1972)
72AU0353: R.L.AUBLE. J.8.BALL - KUCL.PHyS., A179, 353 (1972)
72gA0197 t S.I.BAKER, C.R.GOSSETT, P.A.TREAOO. J.H.LAMBERT. L.A.BEACH • NUCL.

PHY%.. A196, 197 (1972)
72BA0321; H.BAKHRU, I.M.LADENBAUER-BELL!Sf B.JONES - NUCL.PHyS., A186, 321

(1972)
72BA3529: G.C.IALL, W . G . O A V H S . J . S . F O M T S R , A.N.JAMES. D.WARD - N U C L . P H H . .

A182. 529 (1972)
72BA1339: J.BARRETTE. M.BARtETTE, A.BOUTARD. R.HAROUTUNIAK, S.MOKARO - PHXS.

REV.. C6. 41339 (1972)
72BU0357; D.BURCH. P.SUSSO. H.SWANSON. E.6.AotLBERGER - PHXS.LETT., (OB, 357

(1972)
72CA0036: M.H.CARDOSO. P.f.k.«OUDSMIT, P.C.DEN MERTOG - PROGRESS REPORT 71/72.

IKO. AMSTERDAM, 9.56 (1972)
72CA0357; R . F . CASTEN. E . R . f IVM. O.MAIKSEN, T.J.MUIII6AN - NUCl. PHI'S.. A1IA,

357 (1972)
72CA1040: O.C.CAMP, F.M.BfRNTMAL - PUPS.REV.. C6, 10*0 (1972)
72CH0603: R.CHAPMAN. W.MG LATCHIE, J.E,HITCH INS • NUCL.PHyS., A186, 603

<1972)
720€0000l P.T.DEBEVEC - PN.D.PISSfRTATION, PRINCETON UNIVIRSITX (1972)
72DE0385! P . D E B E N H A M . N.H.HXHTZ - HUCL.PHys.. A195. 385 (1972)
72DE0**9: J.A.DEXE, R .1. ROBINSON , J . L . C . »0R0 . J R . - NUC L • ?«!"».. <180> **9

(1972)
72D0060C: J.M.D0MIN60S. 6. D.SIMONS. A.C.DONGLAS - NUCL.'ttrS.. A180. 600

(1972)
72DU0302: J . L . D U R E L L - P . R . AL&ERSOII, D . C . B A u E y , L L . 6 R E E N . M.U.6REINE, A.M.

JAMES, J.V.SHARPE^-SCHAFER - J.PHyS., AS, 302 (1972)
72EL0*73: T H . W . E L Z E . J.S.BOyNO. J.R.HUIIENGA - NUCL.PHX1.. A187» *73 (1972)
72EL0545: TH.W.ELZE, J.R.HUIZENGA - NUCL.PHyS., A187. 5*5 (1972)
72EV0268: D.EVERS, W.ASSMANN, K.RUDOLPH, S.J.SKORK* - NUCL.PHXS., A198, 268

(1972)
72FA0545: L . C F A R U E L L , J . J. KRAUSHAAR. H.W.SEAK • NUCL.PH^S.. A186, 545 (1972)
72FI0369: M.FINGER, R.fOUCHIR. J.P.HUSSON, J.JASTERZEBSXI, A.JOHNSON, 8.

ASTNER, B.R.EROAL. A.KjElBERG, P.PATZELT, A.HOGLUNO, 8.Q.MALMSKOS,
R.HENCK » NUCL.PHyS.. A188, 369 (1972)

72*10425: P.FINTZ. B.RASTCQAR, .N.E.DA VI SON, F.HU80N, 6.6UILIAUMI, A.OALL«»NN -
NUCL.PHXS., A197. 423 (1972)

72010321: J.GIZON. H.OHLSSON. J.VALENTIN. R.J.LOMBARD - NUCL.PHrS., A185, 321
(1972)

72GR0113: K.yA.GROMOV, l.l.GROMOVA, 0.I.ISCHAKOV, V.V.KUZNITSOV» H.XA.
KUZNETSOVA, A.V.PQTEMPA. V.I, I L^INICH - PR06RAM 22 NATIONAL CONF.ON
NUCL-SPECTROSCOPy ANO STRUCTURE. ACAD.NAUK SSSR, P.113 (1972)

72QR1756: M.B.GREENFIELD. C.R.BINGHAM. E.NEWMAN. M.J.SALTM«RSk « PHyS.REV.,
C6, 1756 (1972)

72HA0349: J.H.HAMILTON - NUCLEAR STRUCTURE. LICTURES. INTERNAL SCHOOL ON
NUCLEAR STRUCTURE, ALUSHTA, JlNR, D-6465, P.349 (1972)

72HI0805: J . C H I L L , K.H.WAN8 - PHyS.ReV., C5, 805 (1972>
72HO0481: G.A.HOKKEN, J.A.J.0.HENDRlCX, J.DE K08EL • NUCL.PHyS.. A194, 481

(1972)
72HU0264: F.R.HUDSON, R.N.GLOVER - NUCL.PHyS.. A189, 26* (1972)
72JE0200: N.A.jELLEy. H.AI»yAS-WBISS. M.R.UORMALO, 6 . y.UNDERWOOD• K.W.ALLlN -

PHyS.LETT.. 40B, 200 (1972)
72KA0204; y.KAWASE, K.OKANO, S.UEHARA, T.H»yASHl - NUCL.PHyS., A193, 20*

(1972)
72KAQ615: C . A . X A L F A S . U.D.HAMILTON. R.A.FOX - NUCL.PHyS.. A196. 615 (1972)
72K00299; D.C.KOCHER, D.J.HOREN - NUCL.OATA SHEETS. B7. 299 (1972)
72(00568: D.H.KONG-A-SIOU, J.F.BRUANDET, J.P.LONGEOUEUE, N.LONOEOUEUE/ I.

VIGNON - NUCL.PHXS., A197. 568 (1972)
72LI0252: P.E.LITTLE, J.H.HAMILTON, A.V.RAMAyyA, N.R.JOHNSON - PHyi.RIV., C5.

252 d 9 7 2 )
72MA0050: E.C.MAy, M.j.LEVINE - BAPS. 17. 50 (1972)
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72MA0358:
72MA13S0:

72M0C012:

72MO0522:

72M0060S:

72*00243:
72OK0151 !

72PA0485:
72PL0443:
72XA013&;

72BU0545:

72SA0511.
72SA1238:
725H0017;

72S10449;

72SI0553:
72SL0028:

72ST0315 •

72TA0398;

72TU2O75:

72VA0148:
72VA0245;
72WA0417:

72WI0481 ;
72X00*42:
72ZU0237,

73AL0232:

73AL0356!

73AL1035:

73AL1652;

73AN0513.

73AR0086.

73AV0259?
73AV1238(
73BA0007!
73BA0059;

73BA0090!

J . V . M A H E R , J . J . K O L A T A , R . W . M I L L E R - P K y S . R E V . , C 6 ,
J . V . M A H E R . J . R . E S S X I N E , A . M . t R I E D H A N , R . H .
P W y S . S E V . . C 5 , 1 3 8 0 ( 1 9 7 2 )
J . K . M O S S , O . L . H E N O R I E , C . S L A S H A U S S E R .
12 ( 1 9 7 2 )
A . X O A L E M , H . A . H O I X E S T E R , J . A L S T E R
3 4 B . 3 9 2 ( 1 9 7 1 )
A . M O A I E M . H.A.MOINESTER, J . A L S T E R

338 (1972)
J .R .SCHIMIR

A 1 9 4 ,

X . O U P O N T , M.CHABR.I -

y . D U P O N T * N U C L . A 1 9 6 . 605
(1972)

K.OKAVO.
245 <1972)

, A182. 131 (1972)
y.SHIOA - Z. P H X S . . 2 3 6 .
X. K A U A S E , S.UEHARA -

S . C . P A N C H O L I , M . J . M A R T I N - N U C L . O » T A I H E E T S , 8 8 . 165 < 1 9 7 2 )
R . A . P A D D O C K • P H X S . R E V . , C 5 , 485 (1972)
F . P U I T E R - N U C L . P H y S . , A 1 8 4 , 443 (1972)
S.RAHAN. V . L . A U 6 L E . W . T . M I L N E K , J . B . B A t L . F.K.MC O O U A N . P.H.ITILS0141
P . L . » O B I N S O N - N U C L - P H / S . , A 1 8 4 , 138 (1 9 7 2 )

j . R A P A P J R T , J . B . B A L L . R . L . » U » L E ' T . A . B E L O T E , U . I . D O K C H B U S M - PHYS.
REV., C5, 453 (1 9 7 2 )
N . B U O . 6.T.EWAN, A . C H t l S T X , D . W A R D . R . t . S R A H A H , J.S.SIIflfR
P H X S . . A191 , 545 (197?)
M . S A K A I - NU C L E A B DATA T A l l l S , 1 0 . $11 (1 * 7 2 )
E . A . S A M W O R T H , J . W . O L N S S S - P H y S . R S V . , C 5 . 12J8 ( 1 ? 7 2 )
J . P . S H E P A R O , » . G R A E T Z E « , J . J . KRAuSHA A« - NUCj.. PMXS . , A 1 9 7 , 17
(1972)
H . S I N G H . J . W . S U N I I R , R . M . D E V R I E S , 0 . « . T H O M P S O N - N U C L . P H X S . .
449 ( 1 9 7 2 )
J. J .SIMPSON,
W.(=.SLOT, G
28 (197 2 )

V . S T E F A N S O N
P H y i . , A 1 9 7
M . T A K E T A N I '

8.WARD. G.T.EUAN - NUCL.PHyS.. A183. 593 (1972)
i H.VAN DfR MOLCN. H.VERHEUl - NUCL.PHyS., A1S6.

V.SIRfEIV - NUCL.. L.HOLMBERG. U.BAVERSTAM, J.BECKER,
, 315 (1972)
R.NAMAI, M.ADACHI, T.HATTORI, M.O4AWA - SXMP.ON TWO

NUCLEON TRANSFER AND PAIRING EXITATIONS. ANL,INFORMAL REPORT, 398,
PHy (1972)
A.B.TUCKER, K.E.APT, J.D.KNIGHT, C.J.ORTH - PHyS.REV., C6. 2075
(1972)
J.R.VAN HISE, C.PAPERIELLO - NUCL.PHyS., A188, 148 (1972)
O.M.VAN PATTER. F.RAUCH - NUCL.PHyS., A191, 245 (1972)
G.WALLACE, 8.J.MC CALLUM, N.S.CHAPMAN - NUCL.PHyS., A182, 417
(1972)
RtP.J.WINSBORROW, B.E.f.MACBFIELD - NUCL.PHyS.. A182, 481 (1972)
D.H.yOUNGBLOOD. R.L.KOZUB - NUCL.PHyS.. A192, 442 (1972)
M.ZUPANCIC I.BIKIT, D.CVJETICAN IN, L.MARINKOV - ZE1TBCHR.IUR PHy$.<
252. 237 (1972)

A.V.ALDUSHCHINKOV, H.A.VOINOVA. D.M.KAMINKER - 23TH ANNUAL
CONFERENCE ON NUCLEAR SPECTROSCOpy AND NUCLEAR STRUCTURE, PROGRAMME
AND ABSTRACTS. LENINGRAD, NAUKA PUBLISHING MOUSE, 232 (1973)
W.P.ALFORD. R.A.LINDGREN, D.BLMORE, R.N.BOyO - PMXS.LETT., 46B, 356
(1973)
V.S.ALEXANDROV, B.S.DZELEPOV. A. I.MEDVEDEV, V.E.TER-NERSESyANTS, I.
F.UCHEVATKIN, S.*.SHESTOPALOVA - IZV.ACAD.NAUK SSSR, 8E«.*HY%.. J7,
1035 (1973)
A.V.ALDUSHCHENKOV, I.M.BAND, N.A.VO1NOVA. D.M.KAMlNKtR. ".A.
LISTENGARTEN - IZV.AN USSR, SBR.PHyS., 37. 1652 iWUT
N.ANyAS-WEISS,' R.6RXFTITHS, N.A.JELIEX, W.RANDOLPH, J.SZUCS, T.K,
ALEXANDER - NUCL.**YS. , A201, 513 (1973)
P.ARLT. G.BAIER. K.yA.GROMOV. CH.U.ZI BERT, T.A.ISLAMOV, M.EN, F.
MOLNAR, CH.TyRROFF, Z.A.USMANOVA, E.CHERRMANN, CH.SHTRUSNyI. M.
yACHIM - 23TH ANNUAL CONFERENCE ON NUCLEAR SPECTROSCOPE AND NUCLEAR
STRUCTURE. PROGRAMME AND ABSTRACTS, LENINGRAD, NAUKA PUBLISHING
HOUSE. 86 (1973)
F.I.AVI6N0NF, J.I.PINKERTON - BAPS 18* 259 (1973)
F.T.AVI8N0NE. J.E.PINKERTON - PHyS.RlV., C7, 1238 (1973)
A.M.BAXTER, S.HINDS - NUCL.PHyS., A211, 7 (1973)
K.A.BASKOVA;, S . 8 . VASILyE V . E . P. 6R18OR lyBV , M.A.MORSI, T.V.CHyttAl .
BULL.ACAO.SCI.USSR, PHyS.SER., 37. 68 (1973)
G.BAIER, K.y».GROMOV. CN.U.ZXBERT. T.A.ISLAMOV, I.ISCHAKOV, M.IN, t.



73IA0190:
73IA0233;

73IA0243:

731A0425;

73BA1438:

73BE0111!

73BE0232!
7 3 M 2 0 0 7 :

73810217.
73SI1415:

73100125;

73100293:
731R0493:
73IU0084:

738U1581:

73CA0037:
73CA0038:
73CA0121:

73CA0419:
73CA0473:

73CA0489;
73CA1035:

73C01895:

73CR0189;

73CR0574:

73DE0307:

73DE0414:

73DIO579:
73DU0637:
73DZ0002:

'30Z0100:

73EL0493;

73E>0700;

73FE0195:
•3FL0806:
73FR0102:
736A0259;

C . B . F U L M E R , J . S . L A R S E N . I . S L E T T E N - N U C L . P H y S . , A 2 0 7 . 4 2 5

I AN , J . L A R S E N , A . C . R E S T E R - « > H M . R l V . , C 8 . U 3 8

MOLNAR, CM.TyRROFF. Z.A.USMANOV*. E . GHERJJMANN , CM.SHTRUSNyI, M,
yACMIM - 23TH ANNUAL CONFERENCE ON NUCLEAR SPECTROSCOPy AND NUCLEAR
STRUCTURE, PROGRAMME AND ABSTRACTS, LENINGRAD. NAUKA PUBLISHING
HOUSE, 90 (1973)
T.T.BARDIN, J.A.BECKER, T.R.FISHER - PHyS.REV,, C7, 190 (1973)
F.A.BAKIEV, K.A.BASKOVA, S.S.VASI LIEV, M.A.MOCHSEN. A.A.SOROKIN. T.
V.CHUOAI - JOURNAL OS NUCL.PK/S., 18. 233 (1973)
H.BAKHRU, I.M.LADENBAUER-BELLIS. B.JONES - PHyS.REV., C7, 243
(1973)
J.B.BALL,
(1973)
J.B.BALL, J.J
(1973)
B.N.BELyAEV, S.S.VAS 1 LENKO , D.M.KAMINKER - 23TH ONNUAL CONFERENCE
ON NUCLEAR SPECTROSCOPy AND NUCLEAR STRUCTPURE, PROGRAMME AND
ABSTRACTS. LENINGRAD. NAUKA PUBLISHING HOUSE, 111 (1973)
J.C.BERGSTRO,-.. I.P.AUER - NUCL.PHyS., A215, 232 (1973)
J.A.BECKER. L.F.CM4SE.JR.. D.KOHLER, R.E.MC DONALD • PHyS.REV., C8.
2007 (1973)
M.BIRK, J.S.SOKOtOWSKX, y.WOLFSON - *UCL.PHyS.. A216, 217 (1973)
J.N.B1SHO*. R.R.BITTS. H.T.PORTUNE, W.N.I.AL-JAOXt. R.MIDDLETON -
BAPS 18, 1415 (1973)
J.S.BOyNO, J.R.HUJZBNQA, T H . W . E L Z C C.E.BEMI $.JR. - NUCL.PHyS.,
A209. 125 (1973)
E.C.BOOTH. B.S.MA8SEN - NUCL.PHyS., A206, 293 (1973)
R.BROOA, A.Z.HRyNKIEWICZ, J.STyCZEN - NUCL.PMyS., A214, 493 (1973)
V.S.BUTSEV, C.VyLOV. K.yA.GROMOV, V.6.KALINNIKOV, V.A.MOROSOV, T.M.
MUHINOV, V.I.STE6A1L0V, H.TOSHEV - 23TH ANNUAL CONFERENCE ON
NUCLEAR SPECTROSCOPy AND NUCLEAR STRUCTURE, PROGRAMME AND ABSTRACTS!
LENINGRAD, NAUKA PUBLISHING HOUSE, 84 (1973)

V.S.BUTSEV. TS.VyLOV, K.JA.OROMOV, V.0.KA LINN IKOV - IZV.ACAD.NAUK
SSSR, SEi.PHyS., 37. 1581 (1973)
R.F.CASTEN - BAPS 18, 37 (1973)
K.F.CASTEN, D.8REJTIG. S.MU6HAB8HAS, W.R.KANE - BAPS 18, 38 (1973)
M.H.CARDOSO. P.F.A.GOUDSMIT, J . KONI J.N • NUC L . PHyS . . A205, 121
(1973)
R.F.CASTEN.
R.F.CASTIN.
, 438, 473
R.F.CASTEN,
R.F.CASTEN,
1035 (1973)
V.JA.COSTXN. E.G.KOPANETS. A.A.KOVAL. N.N.LVOV, V.JA.MIOALENyA, S.P.
TS/TKO - IZV.AN SSSR. SER.PMyS.» 37, 1895 (1973)
D.J.CROZIER, H.T.PORTUNE, R.MIODLlTON, 8.HINDS - PHI'S.LETT. , -46B ,
189 (1973)
G.M.CRAWLER. P.S.MILLER, 6.J.IG0, J.KULLEK - PHyS.RIV., C8, 574
(1973)
J.A.DEyE, R.L.ROBINSON, J.L.C.FORD,JR
(1973)
C.DETRAZ, C.S.ZAX01NS, 0 . J.FRAHTSV06> R.L.WILSON, A.R.KUNSELMAN
NUCL.PHyS., A203# 414 (1973)
W.R.DIXON, R.S. TOREy. J . J.SIWPSON -
y.DUPONT. P.MARTIN. M.CHABRI -
B.S.DZHELEPOV. S.A.SHESTOPALOVA
(1973)
B.S.DZHELePOV. S.A.SHESTOPALOVA • 23TH ANNUAL CONFERENCE ON NUCLEAR
SPECTROSCOPy AND NUCLEAR STRUCTURE, PROGRAMME AND ABSTRACTS,
LENINGRAD. NAUKA PUBLISHING HOUSf, 100 (1973)
S.A.ELBAKR. I.J.VAN HEEROBN. B.C.ROtofKTSON, W.J.MC DONALD, I . C
NEILSON, «.K.BAUSON - NUCL.»H7S., A211, 493 (1973)
TH.W.ELZE, D.O.BURKE, J.R.HUIZEN6A, J.S.BOXNO - BAPS, 18, 700
(1973)
P.FETTWEIS, S.SA0A5IVAN - Z1ITSCMR.PU" PHySIK, A259 195 (1973)
D.S.FLEHXN6, X.6UNTIR, P.O.TjOW - PHyS.REV.. C8. 804 C197S)
A.FRIEDMAN. K.KATORI - PHy«.RfV.LETT., 30• 102 (197J)
0.6ARCIA-BERMUDEZ, S.L.fiUPTA, J . I M 8 E ' J . H . HAMILTON, A . V, RAMAy^A , %.

W.R.KANE - PHyS.REV., C7, 419 (1973)
E.R.FLXNN. J.D.6ARRETT, S.ORBESEN, O.HANSEN - PHyS.LETT.

(1973)
O.HANSEN - NUCL.PHyS., A210. 489 (1973)
D.BREITI6, W.R.KANE, S,t,«U6HAB6HAB - PHyS.REV., C8.

- N U C L . P M y S . , A 2 0 4 , 3 0 7

^, A202, 579 (1973)
C7, 657 (1973)

IZV.AN SSSt, SER.PnyS., 37, 2
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MGA208Q:

73G«0633:
73GR1121 :

73GU0241:
73HA0321 :
73HI0117-
73HI0365:

73HO0614:
73HO0745:

73H02286:
73JA0247:

73JA1782!
73JA1796:
73J00099;
73JU0293;

73KA0247;

73KA0320:

73KA0865:

73K60388!
73KEC525-
73KH0289:,

73KL009J:

73LA0751!
73MA0221:

73WA0257:
73MA0497-

73MCU06:
73*O0155t

7 3 * 0 0 4 7 7 :

73NA0322:
73081682:
73OE0263;
73M1382:
73HA0021:

73M0371 •
73RA0721:

T3tO0577s

73SC0589i

73SE0132i

738M0700t
73SH1517:
7!SH2S67s
T3SI09A6;
'3SZ02W:
'3IZU29:
73VS0178:

SINGHAL, N.K
.L.GAROULSKI,
.R.GOOSMN, C
W.GSA90WSKI,

JOHNSON - BAPS 18, 2J9 (1973)
M.L.WIEDENBECK - "MyS.REV., C7, 2080 (1973)
N.DAVIDS. D.B.ALBuRQER - PNyS.REV., C8r <S24 (1973)
R.L.ROBINSON • NUCL.PHX3., A206, 633 (1973)
A.V.ZOLOTAVIN, V.O.SE»GEEV - JOURNAL Of NUCLIA*

PHySICS. 17, 1121 (1973)
S.C.GUJMTHI, S. K.HAKK - CAN.J.*H/S. 51 • 241 (1973)
T . H A M M E f t . M . E J H 1 , Q . B . H A Q I M A N N - N U C L . P H y S . . A 2 0 1 . 3 2 1 ( 1 9 7 3 )

B . A . H I N R I C H S - B A M 1 8 , 1 1 7 ( 1 9 7 3 )

P . F . H I N R I C H S S N , G . K E N N E D / , T . P A K A D E L L l S - N U C l . . P H ^ J . , A 2 1 2 . 3 6 9

( 1 9 7 3 )
J . L . H O L M - N U C L . P H y S . . 2 0 6 , 6 1 4 ( 1 9 7 3 )
P.K.HOPKE, A.G.JONES. W.B.UAI.TEIS. A.PRINDLC, R.A.MfylR - PHKS.HEV.
C8, 745 (1973)

J.E.HOLDEN- y.W.DAEHNICK - PHyS.lfV.. C8, 2286 (1973)
C.JACGUOT, /.SAKAMOTO. M.JUNfi, L.OIHAHDIN • NUCL.PHyS
(1973)
A.JAMSHIDI.
A.JAMSHIDI-
A.JOHANSON.
JUDIT SZUCS,
PHyg., A212
C.A.KALFAS.

A201 . 247

- PHyi
B.N>-HAN - PH/SICA
I.X.UNDERWOOD, T
293 (1973)

W.D.HAMILTON, H.A

. C8, 1782
tlV.f C8, 1796
SCKIPTA, t, 99
K. ALEXANDER. N

(1973)
(1973)
(1973)
AN/Al-Wfl SS NUCI..

6. 247, FfBftljARy (1973)
N.KAFFflELL. N.TRAUTMANN, 6.HERRMAN, N.AKREN8
(19735

pOUiT - J . PM/S.A.MATH.NUCL.9tH., VOL.

C l , 320

KASARAKI, T.SUEHIRO, M
J.PMyS.SOC.JAPAH.. 34»
J.J.KENT, W.R.COKtR. C
J.D.KEUIE, M.N.ISLAM,
T.L.KHOO, J.C
289 (1973)
P.KLEINMIIHZ,

KUHLMANN. W
S.LABSENr J
.MARTIN, L
.DIETZSCM.

ISHIKARA, H.KAWAKAM), N.XOSHIKAWA,
865 (1973)
f."OORB - PMyS.REV., C7,
G.I.CRAWFORD - NUCL.PHyS

WADDINGTON, Z.PREIBISZ, M.W.JOHNS

388 (1973)
. A20I. 525 (1973)
- NUCL-PH/S.. A202,

P.J.OALy. R
ALIRECHT, A
B.BALL, C.B

B1LNB0T, ».GALES
J.L.FOSTER,JR. -

f.CASTI* -
H0PMANN -

NUCL.PMyf.
NUCL.PMyt.

A208,
A 2 O .

93
82

(1973)
(1973)

PULMER - PHyS.RIV., C7, 711 (1973)
L-lESSARO. D.SPALDIM8, W,«,WEITKAMP,

NUCL.»MyS., «210. 221 (1973)

E
J
R
0
PH.MARTIN, T.R.OPHIL - NUCL.PHyS.. A202. 257 (1973)
H.MACKH, H.OESCHLIR. G.J.WAGNER. D.DEHNHARD. H.OHNUMA -
A?02. 497 C1973)
J.D.MC CULLEN. D.J.DONAHUE • PH/S.RfV.. C8, 1406 (1973)
O.G.MONTAGUE, K.RAMAVATARAM, N.S.CHANT, W.6.DAVIE8, J.E.KITCH INO,
MC LATCHIE, J.M.MORTON - ZBITSCHR.FUR PH/SIlt, A261 . 195 (1973)
R.MOREH. A.WOLF. O.SHAHAL, J.TENtNBAUM. A.NOF r NUCL.PHyi., A217,
477 (1973)

. C7, 322 (1973)
PHyS.REV., C8, 1682 (1973)

A259, 263 (1973)
D.C.SLATER - PHyS.REV., C7
,. C.OIETZSCH, D.SPALDIN6,
. A201, 21 (1973)
L.AUBLE •

N . N A K A y A M A - P H y S . R l V .
A . W . O B S T . , K . W . K E M P E R -
W . O E l E R T - Z
J . G . P R O N K O . R . G . H J R K O
S . R A M A K , J . L
y U D E N T M A L -
j , B A P * P O R T , j . 6 . B A L L ,

1382 (1973)
.81MB0T. 8.H.

N U C L . P H y S . , A20B,
M.RONNIN»EN, J . H

371 (1973)
HAMILTON - BAPS

R.BALLIN1. I.PODOR,

E.MONNAND, CH.RISTORI, A.MOUSSA -

S.TAKEDA -

G.SARCIA-BERMUDI2,
18 , 721 (1?7S)
H.RONSIN, P . B I U 1 I T , J
NUCL.PHyS.. A207, J77 (1973>
F . S C H U S S L f " . R.BRISSJ3T, J.CRANC^N

N U C L . P H y S . . A 2 0 9 , 5 f 9 ( 1 9 7 3 )
K . K . S E T H , H.OHNUMA, T . S U E H I R O , S.yAMADA,

1 3 2 ( 1 V 7 3 )
SHARMA, N . M . H I N T Z - BAPS 1 8 * 7 0 0 ( 1 9 7 1 )
S M A R M . N . M . H I N T Z - PMy$. R IV . LETT . . 3 1 , H 1 7 ( H 7 J )
SHARMA, R . S E L T Z . N . H . H I N T Z - P H y S . R E V . , C 7 , 2 9 6 7 ( 1 9 7 3 )

J . J . S I M P S O N , W . R . D I X O N . R . S . S T O R f y - PH/S . RE V . LETT . , 3 . 1 , 9 4 6 ( 1 9 7 3 )
H.SZICMMAM - ZEITSCHR.FUR P H y S I K , * 2 5 ? , 217 ( 1 9 7 3 )
M.S I ICHMAN - P H y S . R f V . , C 8 , U 2 9 ( 1 9 7 | )
J . V E R N O T T f . S . 6 A L I S , M .LANGEVIN , J . M . M A I S O N - P H y S . R t V . , C8» 178

30 ,
H.L
H.L
H.L
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73WA0118:
T3WE1597;
73WH0410:

73ZA0J81:

74AC0078!

74AD1819:

74AL0066:

74AL1013!

74AL2103:

74AR0644;
74AR2301:

74BA0087:

748*0154;

74IA0334;

74SE0070:

74BE0099:

74BE01S2:

74850195:

74BE0429:
748E2505:

74M0091 :

74B80366«
74IU0063:

74IU0092;,

74CK0069,

74CH0365:

74CM1622;

74C00061!

581

Y.

TS.VUOV, E.P.G&IGORygV, K. XA . OROMOV .
• IZV.AKAD.NAUK SSSR, SER.FIZ., 3S.

J.KALIFA - BAPS 19, 644 (1974)
C.P.BROWNE - PHyS.RgV., C10, 2?01

(1973)
TS.VyLOV, K.yA.GROMOV, I.I.8R0M0VA, 5 .1.1SCHAKOV, V . V . KUZNETSQV. M.
yA.KUZNETSOVA, A.V.POTEMPA, M.1.POMIN^CH - I ZV.ACAD.NAUK SSSR, SER.
PKyS., 3 7 , 43 (1973)
E.K.WARBURTON, P.GOSODETZKy - PHyS.REV., C8, 418 (1973)
J.L.WELL, R.L.SCKt/LTE - BAPS 18, 1397 (1973)
D.H.WHITE, T.A.SIDDIOI - NUCL.PHyS,, A217, 410 (1?73)
W.wyCKOFF, J.E.DRAPER - PHyS.REV., C8. 796 (1973)
F.C.ZAWI5LAK, J.D.ROGERS, E.A.MENESES - NUCL.PHyS., A211,
(1973)
M . R . A C H M I D . S.AL NADZAR, M.A.AL AMILI* N.FATUCHI, yA.S.AL
L.I.60V0*, A.M.DEMIDOV - 2*TH ANNUAL CONFERENCE ON NUCLEAR
SPECTROSCOPy AND NUCLEAR STRUCTURE, PROGRAMME AND ABSTRACTS!
LENINGRAD. NAUKA PUBLISHING HOUSE. 78 (1974)
J.C.ADLOFF, X.H.SOUU, D.DISDIER, F.SCHEIBLINfl, P.CHEVALLIER.
WOLPSON - PHyS.REV.. C10, 1819 (1974)
A.A.ALEXANOROV. V.M . VINOGRADOV. yE.P.SRI GOB IgV. K.yA.QROMOV, A.V.
ZOLOTAVIN. V.G.KALINNIKOV, V.M.MAKAROV - USIN8 OF PRISM BETA
SPECTROMETERS, 66. V U N U S , (1974)
W . P . A L F O R D ' R.A.LINDGREN. D.ELMORE, R.N.BQyD - PHyS.REV., C10, 1013
11974)
A.A.ALEKSANDROV, V.C.BUTZEV,
V.G.KALINNIKOV, N.A.LEBEDEV
2103 (1974)
D.AROONIN. M.VERGNES, G.ROTBARD.
B.K.ARORA, D.K.OLSEN. P.J.RILCy.
(1974)
K.A.BASKOVA, S.S.VASXLiyEV, V . V.OR INCEVICH, M.A.MOCHSSN. A.A.
SOROKIN, T.V.CHUOAI - 24TH ANNUAL CONFERENCE ON NUCLEAR
SPECTPOSCOPy AND NUCLEAR STRUCTURE. PROGRAMME ANO ABSTRACTS,
LENINGRAD. NAUKA PUBLISHING HOUSE, 87 (1974)
J.BARRETTfi, M.BARRETTE, G.LAMOUREUX, S.MONARQ, S.MARKIZA - NUCL-
PHy>., A235, 154 (1974)
G.C.BALL, R.FOURNIER, J.KROON, T . H . HSU, B.HIRD • NUCL.PHyS., A231,
334 (19747
B.H.BElYlEV, S.S.VASILENKO, D.L;yEGIKXAN, A.p.IVANCHENKO, D.M.
KAMINKER, yu.V.SERGEENKOV - 24TH ANNUAL CONFERENCE ON NUCLEAR
SPECTROSCOPy AND NUCLEAR STRUCTURE, PROGRAMME AND ABSTRACTS'
LENINGRAD, NAUKA PUBLISHING HOUSE. TO (1974)
J.A.BECKER, T.T.BARDIN, T.R.FISHER, B.A.WATSON - PH/S.REV., CIO* 99
(1974)
B.N.BELy*EV, S.S.VASILENKO, D.M.KAMINKfR, yU.V.SER9EENK0V - 26TH
ANNUAL CONFERENCE ON NUCLEAR SPECTROSCOPy AND NUCLEAR STRUCTURE'
PROGRAMME AND ABSTRACTS, LENINGRAD, NAUKA PUBLISHING HOUSE, 132
(1974)
P.6ETZ, H.ROPKE, F.fltATZ, G.MAMM{L, V.8LATTES, W.IRBN&LBR -
ZEITSCHR.FUR PKySIK, A271, 195 (1974)
W.8ENENS0N. H.NANN » BAPS 19, 429 (1974)
B.N.BEL?AEV. S . S . V A S H E N K O , D . M . KAMI N?ER . :
ACAD.NAUK SSSR' SER.PHyS., 38, 2505 (1974)
D.BREITING. R.F.CASTEN, W.R.KANE, C.W.COLE, J.CIZEVSKI
SyMP.ON NEUTRON CAP.GAMMA RAX SPECTlOICOPy AND RELATED TOPI'S
2-6, 1974, PETTEN, THE NETHERLANDS PREPRINTS, P.91 (1974)
D.BREITIS, R.P.CAITEN, G.W.COLE - PHyS.RIv., C9, 566 (1974)
V.S.BUTZEV, Z.VyiOV, V.G.KALINNIKOV, N.A.TICHONOV - I?V.4N USSR,
SER.PH/S., 38* 63 (1974)
V.S.BUTSEV* jS.vyLOV, V.A.OZASHl, V . d . KALINNIKOV « A . t. HjQVOORODOV , V.
L.CHICHLADZE. Z.D.SHAYTULIDJE - 24TH ANNUAL CONFESSNCE ON NUCLEAR
SPECTROSCOPy AND NUCLEAR STRUCTURE, PROGRAMME AND ABSTRACTS,
LENINGRAD N«UKA PUBLISHINQ HOUSE, 92 (1974)
D.CHAMBERLIN, D.BODANSKy, W.W.JACOBS, 0.L.OIIR.6 - PHyl.REV., C9,
(1974)

M.L.WIEDlNBEEK - NUCL-^M^S., A219, 365

. ¥. SEROSENKCV • IZV.

SECOND INT.

69

H.CKEN, P.L.6AR0UL8KI
(1974)
R.E.CHRIEN. G.W.COLE. J.L.HQLM. O.A.WA$S0N - PHrS.RIV.. C9, 162?
(t974>
C.COCPVA, P.GIACOBBE, F.CORVI, M.STIFANAN - NUCL.PHXS., AZ18. 61
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(1974)
7 4 C 0 1 4 5 7 . W . E . C O L L I N S , J.H . H A M I L T O N . f».L.*C" INSON, H.J.KIM, J . L . C . P O R D , J « -

P H y S . S E V . , C9. 1457 (1974)
7 4 D E 0 1 4 4 , F.W.N.pE BOER - T H E S I S , DBC*y S T U D I E S OJ ISOTOPES AND NfW ISOMERt

IN THE MA3S CHAINS 162,164 AND 1*6. AMSTERDAM, P.144 (1974)
7 4 D E 0 U 6 : A . M . D E H I D O V , M . R . A C H M E D . S.AL N * O Z A » , M . A . A L A M I L I . N.Al A S M ! -

24TH ANNUAL C O N F E R E N C E ON NUCLEAR S P E C T R O S C O P y AND NUCLEAR
S T R U C T U R E , PROGRAMME AND A B S T R A C T S , L E N I N G R A D , NAUKA PUSLISHINtt
HOUSE. U 6 (1974)

7tOEO5i.9 : F.W.N.DE BOER, P. f . A . O O U O S M I T , B . J . M f U E R , P . K O L D E W U N , J.KONIJN, R.
BEETZ - N U C L . P H y S . , A 2 3 6 , 369 (1974)

7 4 D E 0 6 8 0 ; P . T . D E B S V E C , G.t.fiARVEy - PHyS.REV., C 1 0 , 680 (1974)
7 4 0 E 2 Z 9 7 . S.H'.DEVARI. M . G . D 8 V A R E - P H y S . R E V . , C9, 2297 (1974)
7 4 D S 0 9 4 8 ; J.E.DRAPER. N . S . P . K I N O . tf.G.WyCKOPF - PHyS.REV.» C9, 941 (1974)
7 4 E C 1 6 t 5 : J . L . E S C U O I E . R . L O M B A R D . M . P I O N A N g L L I . F.RESHI'NI* A . T A R R A T S - P H X S .

REV.. CIO, 1645 (1974)
7 4 E U S 6 i ! S.4.ELE*Kf!, I.J.VAN HEERDEN, O . H . O I L L . N . A H M E D . W . J . M C D O N A L D , 8.C.

NIELSON. W . K . D A W S O N - P H y S . R E V . . CIO. 1864 (1974)
7 4 F L 0 2 S 5 ; E.R.FLy^N, J.G.BEERy, A . G . B L A I R - N U C L . P H X S . , A 2 1 8 , 283 (1974)
7 4 F L 0 5 0 9 : E.R.FL/NN, R.A.BSOOLIA , R.LIOTTA, B . S . N Z L S S O N - N U C U P H / S . . A 2 2 1 ,

509 (1974)
7 4 F L U ; 0 : D.G.FLEMING, A.ARIMA, H . U. FUIBR15HT , M.BLANN - P H y g . K E V . , C1O# U S O

(1974)
7 4 F R 0 7 6 0 : A . M . F R I E D M A N , K . K A T O R Z . 0.ALBRI3HT, J . P . S C H I M E * - P M y S . R E V . , C9,

760 (1974)
7 4 F U 0 4 4 7 , H . F U C H 5 . K.GRABI3CH, D . H I L S C H B R , U . J A H N K E , H.KLUflE, T . G . M A S T E R S : H,

H . M O R G E N S T E R N - P M y S . L E T T . , 4 9 | . 447 (1974)
7 4 G A 0 0 3 6 : V . I . G A V R I L y K . A . A . m C H N I K O V . V. T . ICUPHyASHKIN. 0. P. U T y S H B V . V.K.

MAIDANyK, JU.V.MASCOVETSKII, A . F . NO V50R0D0V , A . I. IUOKTISTOV • IStf.
ACtD.NAUK SSSR, S E S . P H y S . , 5 8 , 36 (1974)

7 4 G E 0 1 2 9 ; R . G E I G E S , P.VON B S E W T A N O , H , 0 . M I E D E R I C M S , I.HEITt, W . S C H U M , K . 0 .
ZELL, H.v:5I6MAN, A . E E R I N O E - ZEITSCKR.FUR PHySIKr A | 7 1 , 129 (1974)

7 4 G E 2 5 6 3 ! U . G E L L E T L y . W.R.KeflE. C.R.M6C K 5 H J H • P H y S . R E V . . t9, 2563 (1974)
7 4 6 1 0 3 9 7 : D . R . G I L L , N . A K M E D . W.J.MC DONALD, 6 .^C. NEI LSON. S.A.fL»AKR, I.J.VAN

HEEBDEN, W . K . O A W S O N - N U C L . P K y S . A 2 2 9 , 397 (1^74)
74G00065i L.I.GOVOR, A . M . D E W I D O V , M . R . A C H M S D , CH. I.SMAKARCHI, S.AL NADIA*. M.

A.AL ANILI* N . A L ASAF? - 24TH ANNUAL CONFERENCS ON NUCLEAR
S P E C T R O S C O P y AMD NUCLEAR S T R U C T U R E , PROGRAMME AND A B S T R A C T S ,
LENINGRAD. NAUKA P U B L I S H I N G M O U S I , 65 (1974)

7 4 G O 0 1 2 7 : L.I.GOVOB. A . M . D E M 1 D O V . M.R.AHMED> KH . I .SHAKARCHf, S.AL-NAJJAR, M.A.
A L - A M I L I , N . A L - A S S A F I > SECOND TNT.gyMP.ON CAP.GAMMA R«y
S P E C T R o S C O P y AND 'ELATED T O P I C S . S f P T . 2 - 6 , 1 9 7 4 . PETTEN. THf
« E T H E B L * h O S , P R E P R I N T S , P.127 (1974)

7 4 G O 1 5 2 5 : O.R.GOOSMAN, D. F . OEESAMAN > f.I.CECIL. R.L.GRATN, P.PAUL • P H y S . M V . ,
CIO, 1525 (1974)

7 4 G 0 2 4 6 0 : y.GONO, T.T.SUGIHARA - PHyS.REV., C10» 24*0 (1974)
74GS0066s R . C . G R E E N W O O D , C,'W.REICH - N U C L . P H y S . , A 2 2 3 , 66 (1974)
7 4 Q R 0 1 2 8 : E . P.GRIGORXEV, A . V . Z O L O T A V I N , SH.V.KAMyNOV, V . M . M A K A R O y - 24TH

ANNUAL C O N F E R E N C E ON NUCLEAR S P E C T R O S C O P y AND NUCLEAR 8 T R U C T U S I ,
PROGRAMME AND A B S T R A C T S , L E N I N G R A D . NAUKA P U I L I B H I N & H O U S E , 128
(1974)

74G»Ci*?r H.GCAWS, U . L O M L E . R.KONIG - ZtlTSCHRlFT FUR PKyilK, 2 6 8 . 419 (1974)
7 4 & R 0 6 9 1 : R.S.G3ANTNAM, L . C . W H I T L O C K , U . S . L E E . J . H . H A M I L T O N . A . V , R A M * y y A . K . S .

SASTRy - EAPS 19, 691 (1974)
7 4 G R 2 4 9 9 ; yE . P.G*IGQRIEV. A . V . Z O L O T A V I N , 5H.V.KAMYNOV • IZV.ACAD.NAUK SSSfl,

S E R . P H y S . , 3 8 , 2499 (1974)
7 4 G U 0 5 4 1 ; S.L.DUPTA, G . G A R C I A - B E R M U D E Z , Z.IAN8E. J.H.KAMILTON, A . V . K A M l y y A . N.

C . S I N G H A L . K.R.BAKER - N U C L . P H y S . , A 2 2 1 , 541 (1974)
7 4 G U 0 9 4 3 : C O U N T E R , H.HUBEL. A . C . R E S T E R . H . P . B L O K . L.NULSTKAN, 8. j . KAPTEIN. K.

T . K N 0 P F L 6 . P.TUREK - P H y S . R I V . , C10» ?43 (1974)
7 4 H A 0 2 3 9 : J.HAMILTON' A.V.RAMAyyA, W . T . P I N K S T O N , R . M . R O N N I N O I N . 6.OARCIA-

B E R M U D E Z , H.<.CARTER, R.L.ROB INSON, M.J.KIM, R.0.9AyIR - P H y S . R f V .
LETT., 3 2 , 2J9 (1974)

7 4 H A 2 5 4 0 ; J.H.HAMILTON. K.KUMAR. L.VARNELL. A.V.RAMAyyA, P . l . t l T T L I , N.R.
JOHNSON * PHyS.REV., C 1 0 , 2540 (1974)

74HI1381r R . A . H I N R I C H S , D . M . P A T T E R S O N - P H r l . R I V i . CIO, 1SI1 (1»74)
7 4 K A 0 4 7 0 : S.KAHANA'. R . P . C A S T I * . J . 0 L N E S 8 , J.KOLATA - BAP'S 1 9 . 4 7 0 (?974)
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7 4 K A 0 6 2 0 | R . K A M I R H A N S , H . W , J O N G S M A , J . V A N D E R $ P E K , H . V E R H E U L -
C I O , 6 2 0 ( ] 9 7 4 )

ttKI0001» S . K I K U C H I , y . S U G l y A M A - N U C L . P H y S . , A 2 2 3 . 1 ( 1 9 7 4 )
7 4 K L U 5 1 ! A . F . K L U K , N . R . J O H N S O N , J . H . H A M I L T O N - P H y S . R f V . , C 1 0 , H 5 1 ( 1 9 7 4 )
7 4 K L 1 9 6 6 - A . F . K L U K , N . R . J O H N S O N , J . H . H A M I L T O N - P H y S . R E V . , C I O . 1 9 6 6 ( 1 9 7 4 )
7 4 K N 1 4 6 7 : J . O . K N I G H T , C . J . O f i T H , W . T . L E L A N D , A . 8 . T U C K E R « * H y $ . R E V . , C 9 , U 6 7

( 1 9 7 4 )
7 4 K O 0 0 4 5 : D . H . K O N G - A - S I O U , A . J . C O L E , A . G I O R N I , J . P . L 0 N 6 E Q U E U E - N U C L . P H y S . ,

A 2 2 1 . 4 5 ( 1 9 7 4 )
7 4 K 0 1 1 7 4 . M . K O I K E , H . K A W A K A M I , K . S A K A M O T O - P H y S . R E V . , C 9 , 1 1 7 4 ( 1 9 7 4 )
7 4 K 0 1 9 9 6 : M . K O I K E , H - K A W A K A M I , K . M M U B A , H . y A H A D A - P H y S . R E V . , C 1 0 , 1 9 9 6

( 1 9 7 4 )
7 4 K U 0 0 3 7 : S . K U B O N O , S . K A T O , M . y A S U E r H.OHfiuMA, K . O G A W A - P K y S . L B T T , , 4 9 B , 37

( 1 9 7 4 )
7 4 L A 0 3 3 3 ; J . L A C H K A R , w . S I G A U D , y . P A T I N , C K A O U A T - N U C L . P H y S . , A 2 2 2 , 3 3 3

( 1 9 7 4 )
7 4 L A 0 6 4 6 : W . A . L A N F O R D , S . M . C R A w L E y - P H y S . R E V . . C 9 , 6 4 6 ( 1 9 7 4 )
7 4 L I 0 0 7 4 : « . A . L I N O G R E N , W . P . A L F O R D , D . E L M O R E , R . N . B O y D - B A P S , 1 9 , 74 ( 1 9 7 4 )
7 4 M C 0 6 7 O ; M . T . M C S L L I S T R E M , J . D . ^ R A N D f N B E R 3 E R , K . S I N R A M , G . P . G L A S G O W , K . C .

C H U N G - P H y S . R E V . , C 9 , 6 7 0 (1974.)
7 4 M C 1 1 4 6 ; F.IC.MC G O W A N , C . E . B E M I S , JR . , W . T . M R N I R , J . L . C . P O » O , JR . , R . L .

R O B I N S O N , P . H . S T E L S O N - P H y S . R E V . , C 1 0 , 1 U 6 ( 1 9 7 4 )
7 4 H O 0 0 8 6 : R . K O R E M , A . W O L F , I . J A C O B , A . N O F - N U C L . P H y S . , A 2 2 & , 6 6 ( 1 9 7 4 )
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