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Abstract

During the past years a large amount of B-y (CP)-asymmetry
coefficients have been measured for isospin forbidden allowed
mixed B-transitions. In the following a compilation of all
experimental results, their average for the different nuclei,
the calculated Fermi matrix elements, isospin impurity
coefficients and effective Coulomb matrix elements is given.
It will be discussed, where the experimental accuracy should
be improved,

Wihrend der letzten Jahre wurde eine grofe Zahl von Asymmetrie-
koeffizienten der B-y-Zirkularpolarisationskorrelation an ge-
mischten B-Ubergingen, beil denen das Fermi-Matrixelement isospin-
verboten ist, gemessen. Im folgenden werden alle experimentellen
Resultate zusammengestellt und fir die verschiedenen Kerne ge-
mittelt. Aus diesen Mittelwerten werden die Fermi-Matrix-Elemente,
Isospin~-Unreinheitskoeffizienten und effektiven Coulomb-Matrix-
elemente berechnet. Es wird kurz diskutiert, wo die experimentelle
Genauigkeit noch gesteigert werden sollte.



During the past years a large amount of B~y (CP)-asymmetry
coefficients have been measured for isospin forbidden allowed
mixed B-transitions in order to determine fermi matrix elements,
isospin impurity coefficients and effective Coulomb matrix
elements. Up to 1967 these results have been listed more or less
completely several times by different authors 1-M. A great number
of new measurements have been carried out since with much smaller
errors than in previous investigations. In the following table 1
a new compilation of all experimental results and their averages
are given. In some cases it is possible to determine the Fermi
matrix elements also by measurements on oriented nuclei. Therefore
the following notation is used to indicate this: The letter C
means B-y (CP) correlation and O oriented nuclei. The data
obtained with oriented nuclei are listed as if measured with

g-y (CP) correlation. Since, especially for the older measurements,
there are discrepencies between different experimental results,
which lie far outside the quoted errors, all the results could
not be adopted for the weighted mean of the individual values.
The number CNO indicates, if the value is adopted or not: O is
adopted and 1 not adopted. The weights are the reciprocals of

the squares of the errors 0. The error o of the mean is than
given by

The other notations in table 1 are self-evident. From the

average asymmetry coefficients listed the Fermi matrix elements
|Mgp|, the isospin impurity coefficients |a| and the effective
Coulomb-matrix elements IVC[ have been calculated and compiled in
table 2. The notation in table 2 is:

MF = |Mg|; AP = |al; V(KEV) = |V,| in keV

cl



65, where a mixing ratio §(E2/M1)=-0.43 has

With exception of Ni
been taken, the y~transitions have been assumed as pure

transitions with the lowest possible multipole order. The methods
used for this calculation have been extensively described, for
example, in ref. 3’5. The Coulomb energy differences between

parent and analogue states, which are necessary for the calculation
of the effective Coulomb matrix elements, have been calculated

with the help of a formula given in ref. 6. The log ft-values and
the maximum B-energies also needed for the calculations have been
taken from standard compilations of decay schemes, for ft (Oiu)

the value 3116 sec has been used.

In table 3 these and other relevant data are listed. The notation
in this table is:

TRANSITION: -1 means B -transition
and +1 6+-transition
SPIN = Spin of the nuclear levels involved in

the B-transition for example 2.0 means 2
and 2.5 5§5/2

(1]

ISOSPIN Isospin of the parent nucleus
for example 1.0 means 1 and 1.5 3/2

EO = Maximum kinetic energy of the B~transition
in MeV

LOGFT = logft-value of the B-transition

DE : for B -transitions energy separation

AE in the daughter nucleus between the
final state of the B-transition and the
analogue state in MeV

for 8+-transitions energy separation

AE in the parent nucleus between the
initial state of the B-transition and the
analogue state in MeV (see ref. 5)



Taking table 2 one can establish that especially in the cases of
F2O, AlZu, Mg27, CaLu9 and Fe59 2 the experimental accuracy should
be improved. From table 1 one must conclude, that there are only
four cases, where greater differences between different recent
measurements exist: chG, Vu8, C058 and Sblzu. In Fe59 2 the
situation is much clearer after the measurement of Tirsell and
Mann 1967, who used the transmission method, while the other
groups used the forward scattering method, which is not suitable
in this case.
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NUCLEUS

F 20

NA 24

AL 24

MG 27

A 4l

SC 44

SC 46

ASYM.COEFF.

0.15000
0. 14000
0.17400

0.17185

-0.06800
0.0G7000
0.12000
0. 06000
0.G8500
0.10400
0.09100
0.09300
0.102G0

0.09761

=0+ 08900
-0. 08400

-0.08636

-0.22100

~0.22100

0.33000
0.06100
0.09000
0.06600
G.07500

0.07461

~0. 02000
-0.15100
-0.12700

~0.13129

0.33000
0.29000
0.24000

ERROR

0.0700
0.0700
0.0140

0.0135

0.0470
0.0400
0.0300
0.6300
0.0270
00260
0.0170
0.0090
0.0060

0.0045

00570
0.0540

0.0392

0.0190

0.0190

0.0700
0.0700
0.0400
G.0250
0.0075

0.8070

0.0400
0.0300
0.0140

0.0127

0.0400
0.1100
0.0400

METHOD
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OO0 OO0

GO0

TABLE I

CNG

[~ N =Rl

COOOODOOLO M

OO QO SO

P

AUTHOR AND YEAR

FREIBERG AND SOERGEL
LOBASHOV AND NAZARENKO
MANN AND £8LOOM

APPEL AND SCHOPPER
BOEHM AND WAPSTRA

MAYER-KUCKUK AND NIERHAUS

STEFFEN

BLOOM ET AL.
HAASE ET Al.
BLOOM ET AL.
SCHOPPER ET Al.
BEHRENS

HAASE ET AL,
BLOOM ET AlL.

BIGONI ET AlL.

MAYER-KUCKUK ET AL.
BLOCM ET AL.

CHABRE AND DEPOMMIER
BEHRENS

BEHRENS AND KOENIG

BOEHM AND WAPSTRA
8L00M ET AL.
MANN ET AL.

BUOEHM AND WAPSTRA
LUNDBY ET AL,
JUENGST AND SCHOPPER

1961
1962
1965

1957
1957
1959
1959
1960762
1963
1964
1965
1967

1963
1964

1909

1560
1960/62
1962763

1967

1967

1957
1960/62
1965

1957
1958
1958

NO
1)

3)

1}
2)
3)
4)
5)
6)
7)
8)
9

1)
2)

1)

1)
2)
3)
4)
5)

1)

3)

1)

3)



NUCLEUS

SC 48

CA 49

MN 52

MN 52M

ASYM.COEFF.

0.24000
0. 07500
0.10000
0.21500
0.11000
0.07900
0.19000
011300
0.08700
0.11000
0.07700
0.09200
0.13000
0. 10300
0.06000
0.08430

0.09286

0.06000
0.06300
0.11000
0.05800
0.05530

0.05771

0.06000
0.0
~0. 06600
-0.03600
-0.05900
-=0.00200

~-0.03925

-0.13200

~0.13200

~0.03300
-0.02100
-0.10000
-0.09100
6.0
=0.06000
-0.01900
~0.02700
~0.02600

" =0.02601

~0+14100

ERRDR

0.0200
0.0180
0.0200
0.0190
0.0200
0.0130
0.0300
0.0080
0.0120
0.06100
0.0100
0.0070
0.0200
0. 0040
0.0300
0.0030

0.0020

0.0400
0.0130
0.0600
0.0030
0.0055

0.0026

0.0500
040400
G.0350
0.0050
0.0100
0.0240

0.0043

0.0170

0.0170

00040
G.0500
0.0040
0.0300
0.0280
0.0200
0.0080
0.0100
0.0090
0.0040

0.0022

0.0160

METHOD

AOOOHOOOOOO0O00N0

GOOOO

OOOOO0

OOOOOOO00

CNO

COLOOOQOOFHOOMOCO M

COLOOO

CO0OO M

COOCMHOMMROMO

AUTHOR AND YEAR

STEFFEN

BLOOM ET AlL.
DANIEL AND KUNTZE
BOEHM AND ROGERS
BERTHIER

HAASE

SINGRU AND STEFFEN
DANIEL ET AL.
MISKEL ET AlL.
CHABRE

WEI ET AL.

MANN ET Al.

MITRA AND PADHI
BEHRENS
MEULENBERG ET AlL.
PINGOT

VAN NOCIJEN

MANN ET AlL.

VAN NOCIJEN ET Al.
MANN ET AlL.

BEHRENS AND WISCHHUSEN

BOEHM AND WAPSTRA
DANIEL AND KUNTZE
MANN ET AL.

BLOOM AND MANN
BEHRENS

VAN NODIJEN ET AL.

MANN AND BLOOM

POSTMA ET AlL.
BOEHM

AMBLER ET AL.
BOEHM

BLOOM ET AlL.
DANIEL ET Al.
MANN ET AlL.
BEHRENS
SAWYER

SAHYER

BLOOM AND MANN

1959760
1960762
1961
1962
1962
1962
1963
1963
1963
1963
1964
1965
13966
1967
1967
1669

1958
1965
1965
1968
1969

1957
1961
1962
1966
19867
1968

1970

1957
1958
1958
1962
1962
1962
1965
1967
1968
1968

1966

ii
2)
3)

5)

1)
2}
3}
%)

6)

1)

1)



NUCLEUS

CC 56

NI 57

CO 58

1 FE 59

2 FE 59

Ni 65

ASYM,COEFF.

~0.14100

-G+ 07400

=0.0G1600
0.0
0.01400
0.00200

0.60331

0.07100

0067100

0.11000
~0.17300
-0.17100
-0.14000
=0.09300
-0.10300
~0.18500
-0.10600
-0.16000
-0.18000

~0.18012

=0.46000

-0.06600
-0.13000
~0,205G0
=0.25000
=0.15800

~0.16348

=Q.04000
~0.40000
-0.17000
=0.04200
=0.02000
-0.15400

=0.15044

G.23000
G.29200

ERRDR

0.0160

0G.0690
00500
0.0300
0.0220
0.0100

0.0086

0.0110

0.0110

0.0500
0.0440
0.0240
0.0760
0.0250
0.0320
0.0110
0.0230
0.0400
0.0400

0.0091

0.0800
0.0370
0.0400
0.0190
0.0700
0.0070

0.0065

0.1100
02000
0.1000
0.0G430
0.1500
0.0230

0.0216

0.0400
0.0370

METHOD

[sNaRaNalw

GOHHOHBIOMOLO O

OO0

OOO6O0n

CNO

COO O

SO0 M

OCOOOrr

OOHOOO

AUTHOR AND YEAR

AMBLER ET AlL.

DANIEL ET AL.

HANN ET Al.
BHATTACHERJEE ET AlL.
BEHRENS

ATKINSON ET AlL.

GRLFFING AND WHEATLEY
POSTMA ET AL.

AMBLER ET Al.

BOEHM AND WAPSTRA
DAGLEY ET AL.

COLLIN ET AL.

MANN ET AL.

BEHRENS

BHATTACHERJEE ET AlLa.
MEULENBERG ET Al.

FORSTER AND SANDERS

HAASE .
COLLIN ET AL.
MANN ET AlL.

KNEISSL AND SCHNEIDER
BEHRENS AND ZERNIAL

FORSTER AND SANDERS
HAASE

COLLIN ET AlL.

MANN ET AL.

KNEISSL AND SCHNEIDER
TIRSELL AND MANN

ATKINSON ET AlL.

BEHRENS AND WISCHHUSEN

1957
1961764
1962
1967
1567

1968

1956

1568

1957
1962
1964
1962/ 64
1965
1970

1960
1962
1964
1962764
1965
1967

1968
1969

NG

1)

1)
2)



NUCLEUS

AG 110M

S8 124

€S 134

EU 152

ASYM.COEFF.

0.26341

0.07000
0.05800
0.05490

0.05506

0.22600
0.35600
0.28000
0.30000
0.27800
0.17200

0.28523

-0.07400
-0.13000
=-0.077060
~0.07200
=0 06900
-0.07020

-0.07034

0.10800
G«14000
0415000
010700

0.11869

ERROR

0.0272

0.0200
0.0070
0.0013

0.0013

0.0160
0.0300
0.0100
0.0300
0.0130

00040

0.0074

0.0024

0.0022

0.0320
040400
0.0200
0.0120

0.0095

METHOD

OO O0 OCOOOO e NN el

OO0

CNG

HOOOO M COO

OO

[N =i » 3 )

AUTHOR AND YEAR

DANIEL ET AL
BEHRENS
PINGOT

MANN ET AL.

TIRSELL AND TALBERT
MANN ET Al.
BHATTACHERJEE ET AL.
BEHRENS AND ZERNIAL
PINGOT

MANN ET AL.

DANIEL ET AL.
TIRSELL AND TALBERT
BHATTACHERJEE ET AL.
BEHRENS

PINGGT

BERTHIER ET Al.

COLLIN ET AlL.
BHATTACHERJEE ET Al
BEHRENS AND WISCHHUSEN

1563
1967
1970

1965
1965
1965
1965
1970
1970

1962
1963
1965
1967
1967
1970

1960
1964
1965
1569

ND

13

31

13
2}
3)
%)

6)
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2

NUCLEUS

F 206
NA 24
AL 24
MG 27

A 4l
SC 44
SC 40
SC 48

V 48
CA 4S
MN 52
MN 52M
CO 56
NI 57
€0 58
FE 59
FE 59
NI 65

AG 110M
5B 124
CS 134
EU 152

Y

~0.01921
0. 00407
0.00317
0e02722
-0.04303
-0.01281
-0.00299
~0.05896
0.00258
-0. 04097
-(.03127
~-0e.11629
~0.11877
0.01654
-0.05949%
~0.03345
-0.00305
0.00068
0.21035
0.04137

ERROR

0.0165
U.0061
0.0528
0.0494
0.0093
0.0154
0.0027
0.0036
0.0058
0.0329
0.0030
0.0194
0.0117
0.0209
0.0113
U.0130
0.0428
0.0178
0.G018
0.0069
0.0032
0.0082

TABLE Il

MF{%1000)

1.587
L.305
0.203
1.118
6.789
7.590
U. 803
0.374
4134
0.723
5.742
4920
0.405
14.653
0.654
2.0G90
2892
C.191
0.004
1.036
0.633
0.016

ERROR

44130
0.4%13
20622
17.371
24307
2.699
o. 167
0447
0+40%
9.210
0.421
3.048
0. 040
2509
D446
G455
3,686
L.114
G.011
0.066
0.009
0.C03

AP{%1000)

1.122
0.9523

Gela3d

Oet45
3.036
3.795
0.402
0153
2.067
0.241
2,871
24460
0.202
Be450
0.267
07390
1.093
0.006%
0.001
G.221
0.12G
0.003

eRROR

22920
0.292
1.854
10.029
1.032
1349
0.084
0.183
0,202
3.070
0.210
1.524
U.020
l.449
0.182
0.172
1.393
0.371
0003
G.01%
0.002
0.001

V{KEV)

G.725
4.898
Oe7a7
3.843
21.659
15.309
2,873
1.128
11.051
2.014
17.208
9690
1.137
55,204
leT742
6,690
9.041
0.602
0.01%
3.029
1.871
0.051

ZRROR

254304
1.548
F.662

59.733
50443
0.598
1349
1.080

25665
1.260
6.002
De11l
9.452
1.188
1+455

11.523
3.508
0.036
0.193
0.0286
0.010




TABLE 111

NUCLEUS TRANSITIUN SPIN ISGSPIN EC LOGFT Dt
F 20 -1 240 1.0 Se420 5.00 867
NA 24 -1 4.0 1.0 1.391 6413 5431
AL 24 1 4.0 1.0 84500 b e 40 5.21
MG 27 -1 U5 1«5 1.750 4o T0 5496
A 41 -1 3.5 2e5 1.198 5.00 7.13
SC 44 1 2.0 1.0 1.471 5430 4.03
SC 46 -1 400 2,0 04357 6e 20 T.16
vV 48 1 440 1.0 0 698 .10 5435
CA 49 -1 1.5 4e5 2.000 4+90 8e306
MN 52 1 6.0 1.0 0.575 5450 5499
MN 52M 1 2.0 1.0 2630 540 3.94%
CO 56 1 4o 0 1.0 1.460 8.70 562
NI 57 1 1.5 Je5 O. 840 5460 6453
CO 58 1 2.0 2.0 0. 485 b+ 560 552
F& 59 -1 1.5 3.5 0.273 5+92 Ba27
NI 65 -1 245 4e 5 1.020 6 .20 945
AG 110M ~1 6.0 8.0 Ge529 8420 12.98
SB 124 -1 3.0 11.0 Oe 622 7+80 13.71
EU 152 -1 3.0 13.0 Oe 690 10.60 15497




DETAILED REFERENCES

F 20
1) EFREIBERG AND V.SUCRGELZ.PHYS.162{19611114
2) VeM.LOBASHOV AND V.A.NAZARENKOU,JETP{USSR)4211962)3705JETPISOVIET PHYSICS)1S
(19562} 257
3)  LeGaMANN AND S+D.BLUOUOM, PHYS.REV.139 (1965} B540
NA 24
1) H.APPEL AND H.SCHOPPER,Z.PHYS.149(1957)103
2) F.BOEHM AND A.HWAPSTRA, PHYSLREV.107{1957) 1202, 109(1958) 456
3) TH.MAYER—KUCKUK AND R.NIERHAUS,Z.PHYS.154{1959)363
4) ReMJSTEFFEN, PHYSWREV. 115(1959)980, 118{1960)1667
5) SeD.BLOUM, L.G.MANN AND J.A.MISKEL, PHYS.REV. LETT.5(1960)326; PHYS.REV.125
1156212021, 130{1%63) 2598 - :
6) E.L.HAASE, Hs A HILL AND D.B.KNUDSEN, PHYS.LETT.4 (19631 338
7) S.D.BLOOM ET AL.,PHYS.REV.134(1964)B481
8) HSCHOPPER, HOMUELLERy WeJUENGST,; J.GUERRES, H.BEHRENS AND H. APPEL,
PRUC.INT.CONF. ON NUCLWPHYS., PARIS 1964, VOL.Z2 P.1201
9) HeBEHRENS, Z.PHYS.201 {1967) 153
AL 24
1) E.L.HAASE) HoA.HILL AND D.B.KNUDSEN, PHYS.LETT.4 (1963) 338

2)  S+D.BLOGM, L.GeMANNy; R.POLICHAR, JsaR<RICHARDSON AND A.S5COTT, PHYS.REV.134
{1964} B48l

MG 27

1) R.ABIGONI, S.D.BLOOM AND KeG.TIRSELL, NUCL.PHYS.A134 (1569} 620

A 41
1) THMAYER—KUCKUK,RNIERHAUS AND U. SCHMIDT-ROHRZ.PHYS.157(19601)586

2) S.D.BLOCOMy LeGeMANN AND J A MISKEL, PHYS.REV. LETT.5(19£0)326; PHYS.REV.125
{1962)2021, 130(1963) 2598
3) M.CHABRE AND P.DEPOMMIER,COMPT.REND»255(1962)503;
M.CHABRE, THESE» GRENCBLE(1963)
4) H.BEHRENS, Z.PHYS.201 {1967) 153

5) CITED IN REF. 4)



SC 44
1) F.BOEHM AND A.H.WAPSTRA, PHYS.REV.107{1957) 1202, 105(1958) 456
2) S.DeBLOOMy; L.GeMANN AND JoA.MISKEL, PHYS.REVe LETT.5(1960)326; PHYS.REV.125
11962)2021, 1306(1963) 2598 . : .
3) L.G.MANN; D.C.CAMP, J.A.MISKEL AND R.J.NAGLE, PHYS.REV.137 (1965) Bl
SC 4o
1) F.BOEHM AND A.H.WAPSTRA, PHYS.REV.107(1957) 1202, 109(1958) 456
2) AJLUNDBY, A.P.PATRO AND J.P.STRUOT, NUOVO CIM.7(1558) 891
3) W.JUENGST AND HeSCHOPPEK, Z.NATURF.13A(1958) 505
4) RoMJSTEFFEN, PHYS.REV. 115(1959)980, 118{1960)1667
5) SeDeBLOOMy LoGeMANN AND JoAMISKEL, PHYS.REV. LETT.5(1960)326; PHYS.REV.125
(1962)202L, 130(1563) 2598
6) HJDANIEL AND M.KUNTZE, Z. PHYS.1l62 (1961} 229
7) F.BOEHM AND J.ROGERS, NUCL.PHYS.33 (1962) 118
8) J.BERTHLER, THESE, PARIS(1962)
9) E.L.HAASE, THESIS PUC-1962-71 (1962)
10) R.M.SINGRU AND R.M.STEFFEN, NUCL.PHYS.43 (1963) 537
11) HeDANIEL ET AL+, NUCL.PHYS.45 {1963) 529
12) JeA.MISKEL, L+G.MANN AND $S.D.BLOOM, PHYS.REV. 132 {1963) 1130
13) M.CHABRE, THESE, GRENOBLE {1963)
14) THeWEIs PoCoSIMMS AND CoSeWlUs BULLaAM.PHYS.SOC.9 (19640 395
15) L+GoMANNy DeCoCAMP, JoA.MISKEL AND R.J.NAGLE,PHYS.REV.137 (1965) Bl
AND 139, 4B2
16) S<K.MITRA AND H.C.PADHI, NUCL.PHYS.76 (1966) 385
17) H.BEHRENS, Z.PHYS.20l (1967) 153

18) AMEULENBERG, A+V-RAMAYYA, J.H.HAMILTOGN AND B. VAN NOOIJENy NUCL.PHYS.ALZ1
{1968) 529



191 O.PINGOT, NUCL.PHYS.AL29 (19569} 270

SC 48

1} B.VAN NODIJEN, THESIS, TECHNICAL UNIVERSITY OF DELFT {1958)

2) LeGeMANN, DeCoLAMPy, J.A.MISKEL AND ReJ«NAGLE, PHYS.REV.137 {1965) Bl

3) Bl.VAN NOOIJEN,H.VAN KRUGTEN, W.LOURENS AND A.M.VAN DER KRAAN, NUCL.PHYS.84

{19661 380
4) LeGoMANNy KoGeTIRSELLy S5.0.BLOOM AND J.A.MISKEL, BULL.AM.PHYS.S50C.,

SER.II, 13{1968) 697
5) H.BEHRENS AND R.WISCHHUSEN, Z.PHYS.226 (1969) 86
V 48
1) F.BOEHM AND AH.WAPSTRA, PHYS.REV.107(1957) 1202, 109{1958} 456
2} H.DANIEL AND MJKUNTZEs Z. PHYS.162 (1561) 229
3} LeG+MANN,S.D.BLOOM AND ReJ.NAGLE,PHYS.REV.127{1962)2134,130(196312598
4) S.D.BLOCOM AND L.G.MANN, PHYS.REV.147 {1956) 789
5) H.BEHRENS, Z.PHYS.201 {1967) 153

a

6) B.VAN NOOIJENy; A.MEULENBERG JR.y AJV.RAMAYYA, J.H.HAMILTON AND J.J<PINAJIAN,
NUCL.PHYS.AL106 (1968) 129

CA 49

1) L.G<MANN AND S.D.BLOOM, NUCL.PHYS.A140 (1970) 598

MN 52

1) H.POSTMA ET AL.,PHYSICA23 (1557} 259, 24(1958) 157

2)  F.BOEHM,PHYS.REV.109{1558)1018

3)  E.AMBLER,RW<HAYWARDyD.D.HOPPES AND ReP.HUDSON,PHYS.REV.110(1958)787

4) F.BOEHM, CITED IN REF. 5)

5) S.D.BLOOMy L.G.MANN AND J.A.MISKEL, PHYS.REV. LETT.5{1960) 3263 PHYS.REV.125

(196212021, 130(1963) 2598
6) H.DANIEL,O.MEHL ING, 0. MUELLER AND KeS.SUBUDHI, PHYS.REV.128 (1962) 261
7)  L.G.MANN; D.C.CAMP, J.A.MISKEL AND R.J.NAGLE, PHYS.REV.137 (1965) Bl

8) HJBEHRENS, Z.PHYS.201 (1967) 153



9) JeAJSAWYER, THESIS UCRL-50440 {1968)

10) CITED IN REF. 9)

MN 52M
1) 5.D.BLOOM AND L.G.MANN, PHYS.REV.147 (1966) 789

CO 56
1) E.AMBLER ET AL.,PHYS.REV.106(1957)1361,108{19571503
2) H.DANIEL M.KUNTZE AND O.MEHLING,Z.NATURF.16A{1961)1118;
He DANIEL ET ALoyZ.PHYS.179(1564162
3) LaGeMANNyS+DeBLOOM AND ReJ.NAGLE,PHYS.REV.127(196212134,130(1963)2598
4) S.KeBHATTACHERJEE, S+K.MITRA AND H.C.PADHI, NUCL.PHYS.A96 (19567) 81

5) H.BEHRENS, Z.PHYS5.201 {1%67) 153

NI 57
1) J<ATKINSON,; LeGeMANNy KeGoTIRSELL AND S.D.BLODM, NUCL.PHYS.All4 (1968) 143

CO 58

1) D+F«GRIFFING AND J+C.WHEATLEY PHYS.REV.104{1i956)389

Gl 2H.POSTMA ET AL.s PHYSICA 23 (1957} 259, 24{1958) 157

3) ELAMBLER ET AL.,PHYS.REV;lﬂbt1957)1361,108(1957)503

4} F.BOEHM AND A H.WAPSTRA, PHYS.REV.107{1957) 1202, 109{1958) 456

5) P.DAGLEYsMAGRACEsJoSeHILL AND CoV.SONWTER,PHIL.MAG.3{1958)489;
DeMAC ARTHUR, R.GOODMANj,;A.ARTNA AND M. W.JOHNS, NUCL.PHYS.38 (1962} 10

6) WLCOLLIN, A.DANIEL AND H.SCHMITT, ANN.PHYS.(7)15 (1965) 383

7) LeGeMANN, D.C.CAMP, J.A.MISKEL AND R.J.NAGLE, PHYS.REV.137 (1965) Bl AND

137 (19653 AB2
8§) HeBEHRENS, Z.PHYS.201 (1967) 153
9) S.K.BHATTAGHERJEE, S.K.MITRA AND H.C.PADHE, NUCL.PHYS.AS6 {(1967) 81

10) ALMEULENBERG, A.V.RAMAYYA, J.H.HAMILTON, B.VAN NOGIJEN AND J.J.PINAJIAN,
NUCL.PHYS.A121 (1968} 529

1 FE 59
1} HeHeFORSTER AND N.L.SANDERSy NUCL.PHYS.15 {1960} 683

2) Ee.L.HAASE, THESILIS PUC~-1962-71 (19562}



3} W.COLLINy HJDANIEL, D.MEHLINGy HoSCHMITTs GaSPANNAGEL AND KaS.SUBUDHI,
Z.PHYS.180 {19641 143

%) LeGoMANN3S<D.BLOOM AND RaJLNAGLE, PHYS.REV.127 (1962) 21343
LeGoMANMN; D-C-CAMP AND J.A.MISKEL, PHYS.REV.137 {(1965) B1

5} ULKNEISSL AND H.SCHNELDER, Z.NATURF.20A {1965) 1088

6) H.BEHRENS AND W.ZERNIAL, Z.PHY5.233 {1970) 458

2 FE 59

1) H.HJFORSTER AND NeL+SANDERS, NUCL.PHYS.15 (1560) 683

2) El.L.HAASE, THESIS PUC-1962-71 (1962}

3) W.COLLINy H.DANIELsy OCMEHLINGsy HeSCHMITT, G+ SPANNAGEL AND K.S5.5UBUDHI,
L.PHYS.180 (1964) 143

4} LaGoMANN,S.D.BLOUOM AND ReJ.NAGLE, PHYS.REV.127 (1962) 2134
LeGeMANNy D.C CAMP AND J.A.MISKEL, PHYS.REV.137 (1965) B1

5) UKNEISSL AND H.SCHNEIDERy Z.NATURFORSCHG.20A {1965) 1088

71 KeGTLRSELL AND L<G+MANN, NUCL.PHYS.A90 {1967} 657

NI 65
1) J.ATKINSONy L+G.MANNy KeGeTIRSELL AND S.D.BLUGMs NUCL.PHYS.ALL4 (1968) 143

2) HeBEHRENS AND R.WISCHHUSEN, Z.PHYS.226 (1969) 86

AG 110M
1) HeDANIEL,OMEHLING AND DeSCHOTTEZ.PHYS.172(1963)2G2
2) H.BEHRENS, Z.PHYS5.201 {(1967) 153

3) OC.PINGOT, NUCL.PHYS. Al50 (1970) 587

SB 124
1) LeGoMANNy DeCoCAMP, J.AMISKEL AND L.J.NAGLE, PHYS.REV.137(1965) Bl
2} KeGoTIRSELL AND WoelL.TALBERT, NUCL.PHYS.74 (1965) 385
3) CITED IN REF. 2)
4) SeKeBHATTACHERJEE, SaK.MITRA AND H.CoPADHI,NUCL.PHYS.72 (1965) 145
5) H.BEHRENS AND W.ZERNIAL, Z.PHYS.233 (1970) 458

6) U.PINGOT, NUCL.PHYS. A150 (1970) 587



CS 134
1)
2)
3)
4)
5)

6)

EU 152
1)
2)
3)

4)

LeGeMANN)S <D+ BLOOM AND R.JoNAGLE )PHYS.REV.127(1962)2134,130(196312598
Ha DANIEL 3 JoHUEFNER AND OCMEHLING,ANN.DER PHYS.12(1963})106

K+GoTIRSELL AND W.lL.TALBERTy NUCL.PHYS.74{1965) 385
SeKeBHATTACHERJEEy S.KoMITRA AND H.C.PADHI, NUCL.PHYS.A96 (1567} Bl
Hs BEHRENS, Z.PHYS5.201 (1967) 153

O.PINGOTy NUCL.PHYS. AL30 {1970) 587

JoBERTHIER yP. DEBRUNNERy Mo LAMBERT AND RoLOMBARD,COMPT.REND.251{1960)10é5
WeCOLLIN,HDANIEL AND HoSCHMITT,Z.PHYS.179{1964)528
SeKeBHATTACHERJEEy S.K.MITRA AND HoC.PADHI, NUCL.PHYS.72 (1965) 145

H.BEHRENS AND RJWISCHHUSEN, Z.PHYS.226 (1969) 86



