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Rapio- ENERGY OF
ELEMENT RADIATION (MEV)
Tvre OF
FA4 A Crass RaDIATION HALP-LIFE PARTICLES 4-RAVS PRODINED BY - OBSERVERS
Tt A 8" ~150 d.(AT) -;2.02(1&7) Dedsp(AT) Al
aba.
2 | Her A 8 0.8 4.(31) 37(BI, B2 Be-n-a(Bl, P1, B3) Bi, NLKL
l. ch, (Li-m=p} K1, N1} F1, B2, B3
3 |Liv A B.a 0.88 s.(L1) 1248=)(B4) Li-d-p(C). L1, R14, D1y | L1, B4, C1,
el. ch. H-r-a(L24). D1, R14, K1,
(Li-n-y) (K1) L24
4 | Be® A K. » 414.(R1) 0AS(RY, M| Li-d-n{R 1, R11) Rl ML HL
abs. Pb. B-p-a(R1, M1) H2, R13
Li-p-a(i11, H2)
5| un A a° 0.022 5.(C2, B22) | 12(B4) B-d-p{C2, F1, B5) C2. F1. B4,
el.ch. BS, B22
6 | Cn A B 210 m.A(R11) LIS(F1) Bed=n(F1, C4, Y1) Fi1, C3. ¥1,
cl. ch. B-p-4{C3. B13) C4, P2, B23
B-p-n(323) Rl
NahealB23) .
C-n-2n{P2)
7N A Bt v 9.93 m.(W12) 092, 1.20 0.28(R2) C- d’-n‘lll Yl C4,F1) HIEL Y
{L22) ch. ¢h. recoil | Cep-y(H R2, C4. F1,
spect . Bea=-n{E1 R_ll P2, B20, L22
Nen-2u{P2) w12
N A 8 83.(C5, N1) 6.0(F1) N-d-p(F 1] F1,C5, PI
cl. ¢, Oen=p(C Ni, N4
F-n-aiNl Pl, N4)
B0 £ a8 126 9.(M3, B2D) 1L.2(F1) N-d-n(M3, F1) M3, F1, 820.
ch ch. O=y=n(B20) k2, Dz,
O-u-2u(F2)
N-p-y{D2)
Cea-n{K23)
on A a- 31 a.(N1) F-n-p(N1. Al NL A1
9| Fu A M 70 8.(N2) 2.1(K4) Q-d-n{N2, F1) N2, K3 Fl,
cl. ch. N-a-n(R3) R3. D2
0-p-5{D2)
Fus A B8 12 m.(51) 0.3V Ne-d-a(S1) $1, D2, P2,
cl. ch. 0-p.n(D2) Y2, B2
Fena2n(P2)}
O-d-n or
O-d(¥Y2)
Fre A -8 124.(CH 5.0(F1) F-d-p(FL.C1) F1.ClL. N1
<l. ch. Feoney (N
Na-n-u(N1)
10 | Nest A B8 0.3 8.0WD) ZI?OE'W?) Fap-n(W7) w7
ch eh,
Ne» A a* 40 8.{A), B6) Na-n-p(Al, NI, I'Y) A1, N1, B6,
Mg-n-afAl, B P
11 | Nant A ar 3o y(LY) 0.58(L3) 1.3(00) Mg-d-a(L3) L3, A3, O2
cl.th, spect. Fea-n(L3, M4)
y Ne-d-n(L3}
Naze A Ay 14B h, (V]) LA(L21) 10.20, Na-d-p(L4. V1) Li. AL R4,
spect. J0(KR4) Na-n-y{Al) H4, VY, L2
cl. ch. reconl | Mg-u-plAl)
Al-mealAl)
Mg-d-a(li4)
12 | Mg# A ar 116 8.0WT7) !iSI{'\k'T) Na-p-n{\W7, DY) w7, Dy
cl. ch.
Mg A [ ] 10.2 m.(H3) LA(C13) 0.9(R4) Mg-d:p(kis) H4, AL R4,
cl. ch, <l. ch. recoil | Mg-n-y(A 1)} Ci3
Aln-plAl)
13 | Al A B 1.0s.{W7, F2) 2.09(W7) Na-a-n{)4, F2) M4, F2, W7,
cl, ch, Mg-p-n (W1, D9) D9
Al A A= 7 2.4 mJAL M5, E2: 3.0(Co) 2.5(Co) Al-d-p[MS5) M5.C6.
# cl, ch. cl. ch. recoil | Alsn-ylA D AlLE2 R3
PM-P!A 1)
Mn-a-p(E! RS)
Al A a 6.7 m.(B27) 2. 5(B11) Mg-a-n(B27, H21, F3) B27, H21, F3
1. ch. and
abn.
14 | 5ir7 A 3.7 s.{KR} Al-p-n{K &) K8
5 A I 170 m.(N3) 1.8(K4) No y({N3 SI-d‘N‘\J) N3, K4, Al
cl. ch, 51 -n-y (A1} 12, 52, C%
P-z-p(A1, P1)
S-m-a(S2, C0)
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15 | pm A |a* 2.55 m.(R3) 1.6(A2) .M-a-ﬂ(F.S (%] €17, R3, A2,
spevt. Sd-af{S2 52, 1'2, Blo,
l’-n-in(l'za AT, B3
P-y-n(820)
Si.p-n(B23)
SJ-H!"-.P(MJ
] A |8 14.30 d.{CH) 1.69(L5) Noy {K4) | PP-d=p(N3)} N3, L35, C8,
spect. *an-9 (A1) Al K4, 82,
S-n-z(Al) F3
Clamaar(A1)
S-d-a(52)
Si-x-p(F3
16 | S0 F a* 26 m. PZ) Sen=2(P2) P2
Su A |8 88d.( 0.107(L6} Cl-n-p{A3. L6) A3 L6
spect.
17 |Cle A a8 33 m.(52, B21) 2.5(B21) P.a-n(F2. R3, B21) F2, R, 82,
abs. S-d-n{S52) P2, B0, B21
Clem-2u(P2)
Cl-y-n(H20)
Cl A 8" K. 8- >1 y.(G9) 0.3 )G9) El:-,(g;} G9
. -
Cln B |8~ 37 miVD) 4.8(K4) 2.0, 2.5(R7) (.'I-d-;gh‘.-!.\'l) K4, R? Vi
cl. ch. cl. ch. recoil | Clem—y{A1) Hs. A
K-ni-a(H5)
18 | A G |a- 4m.(P2) Lm—»(PI) P2
Av A By 110 m.(53 2.7(K4) 1.37(R8) 153 S3, K4, R3,
Y el. eh. cl. ch. recoil k-u-p(HS) HS
Al 3 F 1.1 hr.(K3) Sn-’:(‘”[l\-‘.‘) K3
19 | K% A 8%y 1.7 m.(HS, RY) 1.3(R3) Cl-a-a(H5, R3) H3, RJ, P2
abs. Ca-d-a(HS
K-n-2n(P2
Ke A |8 12.4 h{115} 1.5(K4) K-d-p(115) H5, K4, A}
cl. ch. k—n-y HS, Al)
Cn-n-p(HS)
- 'H-ﬁ
K. o ¢ g 2 m(Wi. W) Ca-n-p(\'.‘l Wa) Wi, W8
0 | Caw F ar 4.5 m.(P2, Wa) Ca-n-!nk?)(?'l W) P2, W3
Cau B K, y(W3a) 8.5 d.(W8) L I(WE) Wi
c A 80 4.(WB) 0.2, 0.00W8) | TWE) cn'"'z?\ ?) Ws, Ws
o i I # .2, 0.9(W LT(W! Cn-n—y i
¥ ey ( abs. AN S
Caw A 8 1.5 h.(WB) 2.3(W8) D.A(WE) %ﬂ:l-‘;( WS)J W
a - w2 M 3 . A =
. " 30 m.(W8) e . Cadpava) ws
L B = o neds
e a " Gt tve
21 | Sett A a8~ 13.4 d.(\W8) 1.4(WB8) abs. K-a-n(W3) We
Scu A | 4 h.(W3) 1 3(W3) 1.0(WR} Ca-a-p(F4, Wi) F1. W3, D2,
ef. ch. abs. Pb a-d-n(Wi) D9, WE
' 52 B.W3) 025w | SeminEe) B9, W3, D2
i P N o N LN v 3, .
Sewt 4 ER N abs. of £~ -c-n(\ilJ} Wi, 09, W8
. Cn-d-n(W.
Cnv-fol(D!. D9)
. V) Sen InES) B9, Wi, D2
S 9 1.6 -n-1n "
Seis 4 # EhuABs) cl. l(:‘h K~a-n(W3) D9 Bio, W8
Ca-d-n{W3)
Cl‘p-ﬂ‘ D2, DY)
Seu v 85 d.(Ws) 0.26, 1.5(87) | 1.25(W8) &::ltﬂih o {‘.'_(\.;rs) Wi, W5, W8,
v KOWS5 H E S@E7) |1 '8 -p (W V1, WY i
L § vty s | o oW Wi
Ti~da(W1)
Ca-a-p Wﬂl
63 B.(WR) 1058 2 o P, Tinpove | w
? % i l VE) 3 Ara- B -H-P
= 2155 Tawn 11 QW) LACWR) | 0.9(W8) 'ri-n-pb 4. P2V W4, P2, W8
M Ven-a(W4. P2, \aa)
Scw A |e 57 m.(WB8) I:{Wﬂl No 1(W8) | Ca-d- -:((‘\: B) ws
abs. =Fl=
C:"(;J h.)g- decay (W8)
] % g 9 m(W4 Ti-d: Wi, AL
12 {Tim A |6 W) 2.9 m.(W4) — s },;_gm‘ AD g
i - 12 d(WS 0 ! 10(\W'5) '5, Wi
L A L L n.hs.(‘ coincid. abs. Tl—n-r(\\‘ap
3|V B K 600 d (W5} Nopg*®or No +(WS) Ti-d-n{WS5) W5
¢~ (WS$)
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1 v A 8% K. (W5 16 d.(W9) LW ) 1.05(R4) Ti-d-n(W4) W4, Ri. We,
i W cl. ch. cl. ch. rexoil | Sc-a-n{\Wo} Wi, D9
Cred-a{W4)
Ti-p-n(D9)
A ] n a* a3 m.(W4) 100\g) Ti-d-n(W4) W4, DO
abs. Ti-a-p{W4)
Ti-P.Z‘ ?\?)) W
e A 8* 37 h (W Y=ni=2r (W4 4
Ti-d-n(W4)
Ti-a-p(W4)
e A ar 3.9 m.(Wa) Von-y(W4, P2, AY) Al W4, 2
Vedep(W4)
Cran-p(\W4, P2)
Mn-n- u{\\'l P2, A1)

24 | Ciw B K.em y; 16 5d.(W8) 0.5(2), 1(W8}| Ti-a- n(\\"!; WE
8 Y(WB coincid. abs. | Credp (W8,
Cran-y{\W8)

25 | Mna# A a* 46 m.(L7) 20(LT) Cr-d-m(L7) D2, 17, D4
abs. Cr-p-y(D2. D4)
Mt A 8% 21 m(L7} 22(116) 1.2(Ho) Ee-d-n:ﬁii Ly L7, Ho, DS
r=p-n
Mn#? A 8% v; K(H6) 6.5 d.(LTY Q77(HG) 1.0(i16) g:-d-n lﬁ?) L7, Hb
r-p-n{H6)
Mpis A K, 5(LN 310 4.(L7) 0.85(L7) Fe-d-a(L7 L. In
abs. Pb Cr-d-n(L7

Mnss A a=. x 2.59 h.(LN 1.2, 2.9(B10)| 1.65(M6, Aln-n-g (A1) AL L7, Blo,
cl. ¢h. K. U.| L.29) Mn-d-p(L7) Mé, R3, L29
coincid. aby. Fe-d-a(‘l.i')

Fe-n-p(A1)
Ca-n-a(Al)
Cr-a-p(R3)

16 |Fen FE 8.9 m.(R3) Cr-a-n{R3) RS, L20
Fe-n-2n(L20)
Feb A |KR.r ~4 y.(Vd) Fe-d-p(L23] L23, V4
Mn-pn(V4
Feb A 8% 47 ¢.(L20) 0.4, 0.0(L20)| 1.0(L20) Fe-d-p(L20} L20

2bs. abs. Pb Co-n-p{L 20)

27 | Com A [ A 18.2 h.(D5) L50(L21) 016, 0.21. Fe-d-n(DS, L8) D5. L& L21.

pect. 0.8, 1.2(C20)| Fe-p-a(L9) Lo, Co

cl. ch. recoil

Cote 8 K.q. em(L10) 270 d.(L10; Fe-d-2n(L9. Bi4. P4) L 10, B4, P4,

Ni-d-a(lL1}) Lo LIt

Fespen(L9)

Co* A a 70 d(L10) Fe-d-=(L9, B24, P4) L10, B24, P4,

Ma-a-n(L9) Lo. LIt

Ni-d-a(L 15}
Fe-pn(L9)

Cuoe A By 7 y.(L10Oy C.10, L3(R9)| 1.3(L9) Co-d-p(L9, B24) 19, Ly, L10,

abs. abs. Pb Co-n-y({RO, L9) B24. VS

Ni-nep(V'5)

Com 10 c a= 11 m.(H7) Co-n=y(H7,.L5) H7, 18, L8

Ni-n-p(118)

P el A gr 346 h(LID a.&8T{L11) Fe-c-n{L 11 LN
cbs. Ni-n- I-r(?)ﬂ,ll)

Nirt A - A Y 26 h(L11) 1‘)(1-I'I) 1AL Ni-d-p(L L. na
ebs. abs. Pb Ni-st-y IlB)

Cuonep(HB)
Za-n-a(li8)
Ni=n-In(118)

81 s.(DJ) Ni-p-n(D4) D4

7.9 m.(D4} Ni=pen(D4) Dy

34 h(TL. RD 0.9(R3) No »(G2) Ni-d-n(T 1) T1, D4, RS,
abs. Ni-p-n(D4) G2, Ad

19 {Cyst w0 3-

8" Kiadt

(o]

i

&
-inlal

R
Cus A a 10.5 m.(HB) 2.6{C13) Cu-n=2n(H8) H8, Blo, R),
ci. ch. Cu-y-n(B20) 518, C13

Curt A A7 8% K{a4) 12.8 h.0v2) 38§, No »(T6) Cu-d-p(\V2) V2, H8, T,
II GOL87)(TE) Cu-n-y(H8) 518, D4, A4
spect, Cu-n-2n{HB)
Ni=p=n (518, D4)
Zne=nspi &Hs
Cu A 8- Amaan 2.9(S53) Cu-n-y(A1 A1, HS, CS,
¢l.ch. K. U. Zn-n.p(}18) S5
Ga-n-a({C5)

Jo [ Znt A B8 38 m{D4, B2O) 2.3(S518) Zn-n-2n(HE, P H8, B0, P2
abs. Zn-y- u& m}.Cu-d-zn:LJ.IJ D4, R3, 518

Cu-p-n(518, D4) L3i

Ni-a-n(R3 ]
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30

3

3z

34

is

Zn

Znh

Znt?

Gatt
c:‘ll
Gas

Ga%?

Gats

Gale

Gat

Gew
GE“

Gedt.in. !

Ge't.
Ge™.

Gett. :

As'ts
AT
AsT
A"ll

At

AT
At

Se™
Se't.

Bree

E2 ]

> mam

P Y

8 Ko e

I.T.. v (K11

a-

B8+

Bty

81
2 K, 4
(523)

8-, (56}
B

LT, ¢={L3Y)

a-

1.T. e
{510, V3. ¥

250 d.{L12)

13.8 h{L12)

ST mAL12}

48 m.(B13}
15 m.(A4,L10)
9.4 h.(B13, R})

83 h.(A4)

68 m.(R3)

0 m.(B20, Al)

14 h.(S6, L20)

49 m.(56)
37 h.(MB)

195 d.(M8)
81 m.(S6)

8 h.(S6)
610 d.(S6, L28)

26.8 h.(W9)

55 d.(S6)
65 m.(59)
4B d.({DY}
57 m.(S9, 1.31)

19 m.(L32)

30 m.{L32)

sev, h.(B15)
sev, d.(B15)

6.4 m.(59)

4.4 h(B1n

0.4(8*)(D9) | 1.0(L12)
cl. ch, abs. I'b

0.47(K11)
aby. I'b

Lo{L1Y) Na 5(L12)
aba.

3.1 (M7
abs,
0.0925(V7,
H25)
spect, conv. )
0.1, 0.25{A %)
abs, Cu, Pb
1.9(R3. M7)
abs.

5.008°){M8) | 0.054,
aba, ! 0.117(V]
spect, conv,

2.6(L28) LS
abs. abs. Pb

L.O{MB)
abs.

3.2, 2.2, 18
(823)
cl. ch. pur

2.
(S23) cl. ch.

0.093

gLJZIJ conv.
15(L32) pos )
aba.

2.3(8°)(S9) |0.046, 0.108
abs VT

spect. conv.
0.049; 0037
or 0.025(V7}

Spect. COnV.

Zn-dep(L 12}
Cu-d-2u{P+}
Cu-p-n{B12)
Zn-n-{S6)
Ga% K decay (L10)
In-d-p(L12. Lll V)
Zn-n-3(T2, L12)
Cra-d- c('Lll]
Ga--p(L12)
Znd-p(l12,
Zn-n-y(T2)
Ga-d- n(LlZ)
Gﬂ-"* p{L12)

n"UJ & h) [T (KL

Zn-p-n(B13)
Zn-d-n(A4, L10)
Cu-a-r(\!? R3)
Zn-p-niB
n-d-n(A»i Gﬁ \'n
Zn-a-p{M8})
Zn-p-n(B13, V7)

K11 Vi)

Cu-a-u{R3, M7)
Gasn-n(P2)

Zn-p-y(?
Zn-d-n(G6, \'T)
Ga-ny(A1)
Ga-n=22(P2)
Ga=y-n(B20)
Znsg-n(D2Z, VT)
Zn-a-p[MB)
Ga-d-p(L20)
Ga-n-y(56)

Ge-n-Zn(S6)
Zn-a-n{\i§)
Gc-l-ﬁlSﬁ)
Ge-d-p{S6
Ga-d- ZR(LZS)
Zn-a-n{MB)
Ge=n-—y (S6)
Ge-d-pl=6}
Ge-uw!(Sﬁ)
Gesnef(S6)
Ga~d-2=2(L28)

Ge-d-r(S6)
Ge-d-n{S6)
Ge-p-n(V4)
As-n=2r{58, C11)
G;--d-n. }

An-d-pscu TI)
As-r-5(C11)
Bren-a{C11})

Br-rr-alS‘) ci

Age=pn (DB}
Se-d-p(59, L.32)
Se-n-y(59, H ID)
Br-n-p{59, L32)
Se-y-n(B20)
Se-d-p(59, L32)
Se-n-y(59, 1110)
Se -T-n(nzo

3r—n-‘0

;.en. (57 m ) 1.T.(L32)

"'h- I.IIS
Th-n{B1S

Se-d-n(59)
As-a-n(S9)}
Brey-n{B20, C5)
Br-n-2x(H10)
Se-p-n{B13, V7)
Rr=-n-4{S9, SID, A2)

-M(B}-)}. Y7y
Br---n(B20)
Br-n-2x(F2)

Li2, P4, B2,
56, Dy, L10

L12, T2, K11,
V7

L12, H8, T?
K11, V7

B13
A4 L10
M7, B13, R),

Al M8, B3,
G6, V7, H2S

RY, P2, B20,
D2, M7, B13,
Go, V7

Al P2, Blo,
D2, MB, D1,
Vi

Sé, S7, L20,
L8

S0
A8, S6, L28

gag

5o, L28
56

56
Vi

58, CIL. FB
Cl1, T3, 823,
W9, V4, F8
58, 56

S9, Cit

D
59, 1110, B20,
L3z

R0, 59, 1110,
Li2

L32

BiS

1B1s

S0, CS5, B30,
H10, B13, V7
S0, S10_ A2,
B13, B2o, F2.
vi, D19

.
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RADiO- ENERGY OF
ELEMENT RaDiaTiON (MEV)
TyPE OF
Z A CLass Rapiamion HALF-LIFE PARTICLES TRAVS Proovcen oy OBsERVERS
35 | Brwe A 8y 18 m.(S9. S10} 10(A2) <0.5 Hr-n-4{59) 59, 510, V3.
pect, {B13. 59 Hr-d-p(S9) A2, B13, D20,
abs, Se-p-n(B13) P2
Er-:r-n{BllJ
Br-n-2n(P2
Brii(4.4 h] 1.T.(510)
Brit A [ 34 h.{59) 6.7{B13) 0.65(K5) Br-n--(K5, 59) S9. K5, Bi3,
cl. ¢h, reeall Br-d-p(S@) P2
and absa. Se-p-n(B13)
Se-d-2r(S9)
Rb-r-a(S9, P1)
Bru A a8 140 m.(L3D 1.05(L32) No ¥ (S9) Se-d-n(S9 59, BiS, L32
abs. Se¥ §- decay [59 L32)
h-n[BlS.
L37)
Breu D 40 m.(D6, U-n D6, H22) Do, H22
Breu F 22 h.(B15 Th-n(B15) Bis
B0 D 3.8 h.(H22) U-x(H:Z) H22
36 | Kett.n E 18 h.{59) Kr-d-p So
Kyue A IT., e 113 m.(L32) 01.9’40&1.31) Brm B' dmy (La2) L2
abs, €
Kpw ot E [ e 4 m.(89) Kr-d-p(59) 50, K3
Se-a-u(i) (K3}
Kw. 1 E 8- 4.5 h.(59) Kr-d=p(59) S0, K3
Se-a-n(1){k3)
Kel?) F 1-2 m.(K3 Se-a-n(?) (K3 K3
K A da- JhiL2n Thex(AS, L27) Hiz, H11,
U-ntH22, HII) AS, L27
37 [RbB. M F a8 1.5 m (R J Br-a-n(?)(R3) RJ
Rbst. F |8 2.8 m.(R3 Br-a-n(?}(R3) RJ
Rb™ A 8- 18m. (S‘i) Rb-n-&[ﬁ‘?. P2) 59, P2, H11,
FPa-n(GT AS, L27, G7
Krit g-
gm. H1l, A3)
Rb™. s c |s 18 d.(S9) by S9
I8 5w 8 K. ¥{D9 ~60 d.(1D18) Rbep-n(D1B) D18, D9
Se 8 K. +(D9 70 m.{D9) Rbep-n (D] Dg
Spre A L.T. ¢, 4(D18) | 2.7 h.(D18) 037({D18) Rb-p-»(D18) Di8
spect. conv. | Sr-d-p(D 18)
Sr. 18]
¥ (85 b.) K decay
Ser A a 55 d.(518) L.50(S28) No 7(S28) | Se-d-p(511, S28) Sil), S12, L16,
d. ch. Sr-u-r(Sll 528) 528
Y-u-p{S1
on 15)
Syese D g 7 m.iL26) U-n(LZ06) L26
Sr» D 8- 6 h.(L20o) U.-n(L26) L26
9 |ye B K(D9) 20 d.il’gﬂ) Sr-p-n{D9) D¢
yv 8 K(D9) | 14 h(528, D9) Sl-d-frESZB. D9 528, D9
a Sr-p-n{D9)
- A K.~ e=(DIB) 85 h.{D18) Srep-n(D18) D18, 528
Sr-d-n({D 18, S18)
yu A [-&d 2.0 h.(S28) L2(511) Sred-n(511, S28 8) S11, S28
d.eh. K. U. Yen-2n(S11,
by a g- o0 hAS11) 2.6(511) Y-d-p(511) S11, 512, SI13
cl.ch. K. U E’g_'q S(S“.!]Sln
Y D a- 70 hi{S12) (511 Zr-n-p(S1 s12
ch, K. U. Zr-d-a(?)(S12)
Y e D 3.5 h.(L26) Sprw Ebh ) 8- decay (L26) | 126
Y E d{D9) Sr-p-n(i)(D9) Do
40 | Ze A B*(S11. D 70 h{S12, D9} lO{ﬁ‘]:Sl‘l} 2r-n-2n{512) 512, D9
c.ch. K. U. Y-p-n(D9)
ALl A ¥; 1.7, or K(D%| 4 m.(D9) Y-p-n(D9) DY
Zr D |8 17=40 h. 125[5!2) Zrna(H13, S12) Si12, H13
(512, H13) ol eh. K.,
Zr F 10-30 m.(P2, S12} Zr-n-2(P2, 512 513, B2
Z1 |8 1.5-5 h(512, PZ) Zren-1(S12, P2 S, P2
Zr-d-7(512
Zr F a- o m.(S1D) Zr-d-7(512 S12
41 |Cb E 1 m.(D9) Zr-p-n(] (D9 D9
Cb E 12 m D9 erp-ﬂ{ (D9 pY
Ch E 38 m.(D9 Zrepn(?) (] (53]
Cb E 21 h. {Dﬂl Zr-p-ni} (DO ng
chb E 96 h.(D?) Zr-pon(1){D9) D9
Ch» B a- 1t d.(S13) I.O(SIJ) Ch-n-24(513) S
Ci. . - .
Chbe E 8- 7.5 m.{513} Ch-r-y(S13, P2) 5. Fz
42 | Mpm F 7 h.{D9) Cb-p-n(7)(D9) D9
Mapri. e [ a 17 m.(B20, S12) 18{512) Mo-n-2={H10. 512) S12, B20, H1O
cl. ch. K. A o-y-n{B20)

= Radioactive isomer of stable nucleus.
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47 | Mor ' C By 67 h.{S14) 1.5(S14) 0.4{S14) Mo-d-p(S14) S14, S12. H23,
abs. abs. .\io—n-.(Sl-l. S12) H24
U-n(H
Them |1 )
Mo B B 24 m(S1) 1.3(512) Mo-n-.(ilm 512) 512, HI0
<l. ch. K. U,
41 |d3m B g 2.7 h(DY) Ch-a-=(K3) K3, D4, S14
Mo-p-n{D4)
Mo-d-n(514
43n. c 1.7, €% 3(S14) | 6.6 h.(SI49) ~0.136(S14)| Mo**- 18 (67 h.) 514
spect. conv, | 8= decay (S14)
-;2.18[51{)
abs.
43 D K, e ECIZ) Mo-d-n(C12, C24 C12, C24
13 D K. 2 d.(C12 Mo-d-n(C12, C24 Ci2, C24
i D | K(N.e,4(E5) | 110 b(F3 0.6(E3) 0.05, 0.5(ES)| Mo-p-n(E3, 15! EL ES
43 E a-. y(E3) 55 m.(ES) 2.5{E5) abs. Mo-p-a(E3, D4, E5) E3, D4, ES
43 E 8- 36.5 h.(D4) Mo-g=n({D4 D4
43 E a- 18 8.(D9) Mo-p-»(D3, DY) DL D9
43 o K {S14) Mo-d-n(S14) Si4
44 | Ru™ F 0 m.(DTI)' Ru-n. ZnL?;(D‘.' Pl D1, P2
Ruy'= B a- 4 h(D7, L1} Ru-m—~{(D D7, P2.LI13
Ru-n- ZutDT P2)
Ru-d’p L.13)
Ru's B |2 20 h.EE'? Ru-n~{D7) D7
Ru F 8 39 hLl Ru-d-?2(L13 L13
Ro G 11 d.(L13 Ru~d-#{L13 L13
Ro E 90 m.(K3) Mo-a-n(KJ3 K3
45 | Rhiw A 1.T. e~ {P3) 42 m.(529) 0.055- Rhem-4(P5. A). P2) PS.C13. AL,
21?'80((?5') Ru-p-=(D9) P2, D9, 529
. of ¢
Rhtte A 8- 44 8.(P5, A1) 23(C13) (PS5, !\1} PS5, C13, G3
cl. ch. Rhio ?‘4,2 m.) L.T.(P5) ALDY
Ru-p-n(D9)
Ag-n-a(G3)
Rhiwe B a= 46 d.(L13) Ru's g- decay (D7) D7,L13
Ru nél- 3)
Rh G 8- l I h.(P2) P2
Rh E h.(1D9) Ru p-n(?{ Do
Rh E w 7 h.(D9) Ru-p-n(?) (D! D9
Rh E 3d.(D9) Ru-pn{?){D Do
46 | Pdiem | O a 13 h.(K6) LO3(K6) rd-d-p(Ko) K6, A1, F5.
cl. ch. Pd-mey (A1, K6)
Ag-n-p(F5)
Pdiu A o= 17 m.(K6) Pd-d-p(Ké, A1) K6, Al
Pd-m-y(K6.Al)
47 | Agiw? E 73 m.(E6 Pd. }-(Eﬁg E6
Ag'+ E 16.3 m.(E®6) Pd-p-n({E6 E6
Ag'= E K 45 d.(E6) e 0.29,0.42, Pd-p-=(E0) E6
{E6) spect.
Agin A g+ 24.5 m.iP6. DY 1.04(F5) No 7(F5) Ag-n-2n(P6) P6. Bi0, D2,
abs. Pd-d-n(I’6) F5, K3, E6
Cd-»-p(P6)
Rh-a-n{P6, K1)
AR-y-n{B20)
4. p-4(D2)
Pd-p-n(D2, E6)
Agle A K{.e™. 2 B2 d{I'6, K6) 1.2{¢"), (F5) | 1.06,0.49 Ag-n-2n(P6, Ko P6, R2, D2,
(P6, A4, F5) abs. E(6) spect., Pg-d-n(Pﬁ. Ko) FS, K6, A4,
Rh-a-n(1"6) E6
Pd-p-n(DD2. E6)
Cd-n-p(1'6)
Ag' A - 2.3 m.AL, 320y 2.8(NH) Ag-nylA ) Al, B2o, N4,
cl. ch. A --r-nili‘.'ﬂ) k D1, P6, ES,
Pd-p-n(D2, E€) K2
Cd.m.p(P6)
Ag-d-p(K12)
Agl'e A 8. 7(P6) 22 wlAL, PB) .8(GH) Ag-n-1(Al) Al GHL Pé .
l.ch. K. U Cd-n-p(P6)
Agiwe-tie c 8= 125 d.(L14, K1D) Ag-w-+(R10. L14 R10, L14. AB,
AB. M12) A2, K127
. Ag-d-p(K12)
AgMt A |p 7.5 (K6, P6) Nay Td-d-=(K6, P8&) K6, P6
(K6, P6) Pd-a-p{P6)
Cd-n-p(P6,
Pdii 8- dﬂ'ny {K6)
Agh"? A -y 3.2 h.(P6) 1.2(P6) Cd-n-p(P6) P6
. ch. In-a-a(P&)
B | Cdivtaier [ K, =, y(D4. V7] 6.7 h.(D4. R3) 0.003(V7) AR-p- nlDi R5, V7, Wil) | D4, R5, V7,
wit) spect. conv. | Ag-d.n(K12) K12, Wiy
53(V7)
a

3 (1940
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48 | Came B B8* . |33 miP2) Cd-n-2n(P2) F2
Cdm A |a~+ 2.5 d.AG5) LIKC1Y) | 08(C14) Cd.d-p(C14) GS, Cl4, M10
spect. cl. ch. recoil gs n—'r(GS M 10)
..,.
€g A 8 | 3.75 h{C14) Eél G5, C14, M10
(‘d -n-y(M 10, G¥)
cde D [LT.e 50 m.{D8) Cd-n-x(D8) D8
49 | Int® [ 44 a* 65 m.(B17) Le(Bi7) Cd‘p-néﬂﬂ) B17, K9
spect.
Int® [} 8% v WmABL. L1Y) 2.15(8°) 0.16{B17) Cd- d-h(i);l.ls) L15, B, K3,
(Cid4) ¢)_ch | epect. conv. | Cd. Ci14, K9
A;u-n{lﬂ L
Tar? B a- 72.(L15 B17) In-n-2r{L15, I z: Cs, B11, P2,
ln--,-nwll. 'C$) L15, B17. K9
p-
Intnt L 8. 5. ¢"IBIT) 2.7d(BLI. C14) LI3A-HDY)] 0.17, 625 C‘d ofp-m Hl?i B17, C14, D9
(817, C14) | In-r-2n(2)(C14)
spect. conv.
Intte A LT. . c~(B17) | 105 m.{BIT) 0.3%(B17) Cd-p-n(B17 Bi7, 522
spect. conv. | Snht K dm (BI'J 512}
Intn B I- e SR d4(B17) 1.715(A7) n. ml.Blﬂ In-n-,(l.l { M12, L15, B17,
(C14) cl. ch.{ spect. coi Cd-p-a(B Cl4
Intue A L.T.. e, 3(C14) | 4.1 h (G5, BIR) I)_‘H{CM) ln-n-n? 5) G5, B13, L16,
spect. conv. | In-p-p BIB Cil4, PT.ClIO
In-a-all.
ll\-brayl( 7. C1n)
Cd'i §- decay (GS)
Infte ] g 13 s.(At, C14) 28CIN No v (M11) | Ta-m-y{A), L15) Al, C14, Mi1,
cl.ch. In-:l-;ilu)l9 L15, D9
In:ie A 8. 54 maAL L1$) 0.35(C 14} 18, 13,10, | In-n-ay(AL, M11) Al M1, LIS,
opect. 0.4, 0.2(C15)| Cd. p-n(BH) C15, B17, C14
cl. ¢h. recoil | Tn-d-p
[nht A - S Y 2.1 ha{Cu4} L33(B") 0.388(C14) Cd."’ ﬂ dec;y (GS) GS, Ci4
{C14) spect. | spect. conv. | Cd-d-n(C14)
50 | Snint A K.oew 70-105 d.(L17, 0.083(B17) In-p-niBl? B17, L7
BIN spect. conv. | Sn-d-p{L 17
Cd-a-n{L17
Sprie E 8- 25 l'n (L17) Cd«asn{LI17 [
Snent¢ E a- h.{L17) Cd-ex-n(L17) L17
Speie E a- l.'ld (L17} Cd-a-n(LI7) L17
SpTie D a- 40 m.{L17) Sn-d-p(L.17) L7, P2
bn-n-;tl.[l]
Sn-n-2n{¥F2
Snem D 8- 26 h(L17) Sn-d-p(L17 7
Sn.n-y(L17)
Sneue D |8 10 d.(L17) Sn-d-p(L17 L1z
nem-(L17
S o ~400 d.(L17) Sn-d-p(L17) L7
Sp'n B - 9 m.(LIT) sn-d-p(L17 L1z
Sn-n—(L 17
s1{Sh E |»& 3.5 m.{D%) Sn-p-n(m) D9
Shrre. nb E a' 5 m.(l.lﬁ'l In-a-n Li6
Shim A at 17 m.(H10. L18) 1.53{A10] Sb-n-?n(!“! H10) Hio, B0, P2,
cl.ch, Sb-y-n(B20) L18, A10, D9
Sn-}-nﬂ. 18)
Sn-p-n(D9)
Shia A 8- 2.84.(L28) 1.64(A 10} 0.5(L28) Sb-d-p(L 18) LIS, AL AlD,
<l.ch. abs. Pb Sh-z-y(Al, L18) Do, L28
Sn-d-2n{L I
Sn-p-n{D9)
Sht A a 60 d.(L18) 1.81L.28) 0.3(L.2B) S5b-d.p(L.18) L18,L28
abs. abs. Pb Sben-y (L i8)
[-r-er(L 18)
Sh=us n a- 3 h( I?z Sn-d-n{L 1B Li8
Shn D -45 d.(L18) Sn-d-n(L I8 L8
Sh=in D ~1 y.(L13) Sn-d-n{L18) L8
Shist A a- h.(Aﬂg U-n(A) Ad
She A a- 4.2 h.{A6) U-n{A6) Ab
Sh= D |B <10 m.(A6) LUen(A® Ab
Sheui il a- <10 m.(A6) U-n{Ab Ab
Shrm o |s 5 m.(A6) U-n(Ao, Ab
52 | Tem A Kioe 120 d.{51%) 35_4-2%515!. Sn-a-n(L10)[ 515, L10
"
Telv? A 1.T.(S15) 90 d.{(515)} 'l'e 5{{@15) 518
Te'w A as 10 h.(S15, T Tl: p(S15, TH) 515, AG. T4
l-u-p(SlSi
Te-n+2n{T4
Te!:? (00 d.) 1.T. (515)
Shit g- decay (A6)
Tetm A 1.T.(§15) 30 4.(515. T4 Te-d-p{S15, T4) 515, T4
Te-n-2n(T4)

* Radicactive isomer of atuble aucleus,
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52 | Texms A |8 10 m.(515, Ab) Te~d=pt615, T4) Si5. B0, 1110,
Te~-n(B20) A6, T4
Te-x-2n(H10, T4)
Tet (30 d.) I.7. (SI5)
Sbit g- der:uy (AG)
Temn A 1.T.(515) 30 h.(S15, Af) Te-d-p(S15) S15, A6, H22
U-n(AG, H22)
Tetu A |8 15 m.(S15) Te-d-p(S15 S15, A6
;5e 7-7(.‘:15
Tedi (30 h ) a'.‘." {515)
Te=m D |8 43 m.(AG) Sbrut (< Ab. H22
B~ decay {Rﬁ HI])
Term D [ 60 m.{AG6) Sb*in (<10 m.) A6, 122
8~ decay (A6, H11)
Te i D |8 17 h.{A6) Sbi (5 m.) A6, H22, H24
8- decay SAé. H22)
Th-l
Terw D |B- ~40.5 h.(S21) U-n( m 521
53 | [ A a 40 d.(L15. D9) Stea-n(L19) Li9, D¢
Te-p-n{D9)
I A |8y 13.0 d(L19. T4) | L.ULID 0.5(L19) Sbea-n(L19) L9, T4, D9
aba. abs, Pb 1-#-2n(T4, L19)
Te-d-n(L 10}
Te-p-nr_DQ
(S A |Bur 25 m.(A1) 1.2, 2.1(D19)] 0.4(L19) (al, Al L19, B19,
ol. ch. abe.?b [T Jz:g.gm 9, T4
e-
1ise A 8. 12.6 h(L19) O.BJ(TT) 0.6{L.19) Te-d-ll(LfO) L19, D9, T?
abs. Pb Te-p-n(D9)
L ) A B £.0 d.(L19) o 687{'!'7) 04(L19) Te-d-n(L19) Lio, 515, T1,
cl.ch abs. Pb Te!tt 8~ decay At, H22
S15, A6, Hm
I D |5 2.4 h.(A6) e (77 h) A6, H22
q_ decay (AG H22)
1= D [ 54 m.(A6) el {13 m H22, D6, A6
ﬂ de%% (Hn A6)
I D a- 6.6 h.(S21) Te""(n-D.S h.) s
a- demy(S"l}
1t ¥s] 8- 22 h.(AG) Te"1i1 (60 As, H22, 811
#° decay tHZZ. AG, S21)
54 | Xewt E ~100 £.{W11) -pu(W1 1} Wit
Xeav A g <0.5 m.(H1I, U-n{1i122, 1111) H11, H2Z, A5,
H12) hen(AS) i
XKemut D 8- ~15 m.(H22) U-n[l‘{ZZ) H1Y Hil, AS, H22
Kemt D 4.5d.(S21) 1= (22 h% 521
B demy ( 21)
Xemn D 9.4 h.(521) fra s
- rlecay (SEI)
55 | Cain A 1.5 hiAL Ca-r-4{A1, M16) Al, M6
Cgiu A ~1 yAAH) Ca-r—~(AS, 520) AB, 820
Cg1® A 8" 6 m.(1122) Xell? g- dec: FE22, HIL, AS,
(H22, Hl! Hll AS) Hi12
Cs-iv D a 33 m.(H22) Xe=1it (~] }ﬁ decay | H22, HIt, H12,
22, i!ll. th. AS5) AS. G
x(GT)
56 | Ba D .y 30 h.(K10) 0.23(K i0) Ba.n-4(K10) Kio
Ba A |8 86 m.(P8, 122} -3 P8, Al P2,
Ba-x-y(Al. P2} H12, H12, HI1L,
La-n-g( = AS
Ca! 5~ decay
H22, Hll AS H12)
Ba F 3 m.(AL P2) a-n-1(A Al P2
Barw D |8 300 h.(H22) Ca=1¢ J.! ‘m.) 8- decay H 2 iH. H12,
(1122, lI! 11, H12, AS5) H1 . H24
Then(H24)
Ba~1w o |a 14 m.(Hi2) Us-n{H22, H12, H14) 1122, Hi4, H12,
Th- n(l-lls Hi14) 115
Bato E |g <1 m(H14) U-z(H14) HiI4
57 | Lams F 2.2 WP} La-m-2n(N{F2) P2
Lave A B 31 h.(P9) 0.5(P?) La-d-p(P8) ¥a, P9, MI13
cl, ch. La-n-p(P'l. M3
La~e D |p ~2.5 h.{H22) Bar140 (14 m,) 8- decay | H22, H14, HI5,
(H22, }H-l H15) C16, BiIS
U-»(B15)
Th-n(C16}
Lanuw E a <30 m.(H 14, 1115)) Bar (<1 m.) Hi4, HI5
B~ decay (H14, H1S)
La>im o o |& 36 h.{1122) Ba~11 (300 h.) 8- decay | H22, H14, B1S
(H22, H14, B15)

14n No. 3 (1940)
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TYPE OF '
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58 | Cen F |8 2.1 m.(P9) Ceun-In(N(P9) P
Cou| € 15 d.(R11) 0.12(R11) Cen-y(R11) R1l
specl.
50 | prio. 2 'y 8¢ 1.5 m.(i") Pren-Inor Pi-n{P9, A1) | P9, A1
Pris A a8 1B.7 h.|P9) l’r-n-)(]'u P2, M1), A1) | P, k2, M1S,
Nd-n-p(I'9, P2) Al
60 | Ndi E |8 84 h.(P9) Nd- d-p%l"’:) Po
* am In(7}(P9)
Nd e L a8 2.0 h.(P9} Nd-d-p(I'9 Pe
Ndamoy (PO
Nd-s-2n{2)(P9)
Ndw E |@- 21 m.(I'9) Nd-n-y(P9, M18) P9, M18
61 |61 F a- 12.5 h.(P9) Nddn(P9) P
61 | Sm D g 21 m.('9) Sm-m-y (P9, AL, M3, P9, A1, HIT,
iy M3
Sm-n-2n{1) (P9)
sm n | 16 B.(P9) Sm-n-y(P9, H20, R11. | P9, 1120, H17,
HITY Rl
Smn-n-2n(1) (P9)
63 | Eyne s g 27 h.(P9) Eu-n-2n(?)(P9, R1 lz , R11
gust.ma]| € |8~ (T8); | 9.2 h(re) 1.8B(3~)(T0) | 0.123.0.163, | Eu-n— (P9, M13, 117 Po, R2, HIT,
}.mﬂup spect. 0,725(T6) 1120 T6, M13, 1120,
FPECE. conv. i':_u:;-zxm)(m) F
U
Euttwel € | g v[RIL FT) | >1y.(F7, S20) D'-)Ilgllt!l) Eu«n=y (520, R11, F7) 520, R11, F7
Euptouil g 12 m.(F7) ’ Eu-d-p(F7 I
Eutr#s e E 105 m.(F7) Eud-p{F? F7
6 | Ggien | E 8 h.Al, HI7) Gd-ry(Al, H20, H17) | AL LI17. H20
65 | Thne A . 3.9 h.(1116, M13) Th-=-4(1117, P9, M13, |HI7, P9, M3,
1110) 120
o6 | Dy A 8- I5h(H17, 19, 1.9{N4) Dy-rn-y(l137, H2U, P9, H17, H20, P9,
AL1Y) WLl A3y M13, N4
Dyl F a* 22m. (F9) Dy-n.?(F9) Po
67 [ o F |8 47 m.(1"9) Ho-n-2n(2) (P9 P
1gms Lo | e 35 h.(H17) |i;;(ll:tu) Lle-n-3{1117, H20, P9} H1?, Y20, P9
abs.
58 | Ern F a8 L1 m.(FG) Er-n-2n{?)(P9) PO
Ersn im C 7T m.(M13) El-ﬂ-yi‘d 13, MI1B) M3, M8
Erith 111 C B 12 h(217, P9) ~u--| H17, H20, P9, 117, P9, RI2,
H20
69 | T A 105 d.(H20) ‘ Tm-n--.l.uzu. NT) H20. N7
70 | Vb s C 3.5 h(I117. M1L3) Vb (20, W17, H20, HI17, NM13,
MU.“&‘QI P9
Vbi2) c i1 h.(P9) Yh-u-p (P9} P
71 [Luvssr}p € 4 n.(lt:?. Hao, l.u----,ulzn H17, H2Q, HIT, M3,
Loy etf tt . llll; 1120, Fé] HPYS
Sy, s, y-r-y . F6) H20, 1117, F6
Rare F 2.3 d.(54) U-n ()19, 54) A1y, S4
Eaith
72 pHI™ A |o 55 d.(H19) Hlony (E119) Hi9
13 | Taue A 14-21 Ta-y-n{011 B,
- (B11 m) (19;,:':.':..)(?%(0:) 401
Tatte A ;\_.';;. 1(01: 8 2 h(01) S:-}S(r.;l? Ta-r-2n(01, P2) 01, P2
4 aln.
Tam A B 97 d.(01) Ta- n-1(01 Fé) Qy, F6
Ta-d-p(01
74 | W | C 23 (M) \\nn-ﬂMH. Al) Al MK
15 | Re E 55 m.(D9) Weper(DO
Re E 14 ¢.{D9) w.?ﬁ%m{ &
Rens B a- 20 h.(S16) 1 2516} He-n-y (816, K7) Si6, K7, D%
cl.ch. K. U. {i\:-n—b (516)
Rewt B |8 18 h(P2) 2.3(510 ue'i:'_:,u'z. K7.51¢) S16, K7, P2
cl. i, K. UL
76 Josmom| ¢ a- 40 h.(K7} Os-r-9(K7) K7
77 | Isaman C B- 15 m.(M15) Treney (M5
man | & |a- 19 b, (M15, AD) :.z{c.?:'; ‘:‘:.E‘-‘: :.ns? AL P2, J1) R‘lli Al PL,
L . ¢
wmw | ¢ o 6 (M, Fey (T sl AL i S




WE{EZDOES Vol

14n No. 3 (1940)

154 ATHMETES () Vol. X1V
Rabio- EnERGY OF
ELEMENT Raptanon (Mev)
TYPE OF
2 A Crass Raprarion Hare-Lire PARTICLES ¥-RAYS Propucen By OmseRvERS
Pea - 8 h(M Plor-y 3 , C
78 (il B -} 18 h.(M15) P:z-;(((\,'llgi M1S, C19
Prist B |8 3.3 d.(M15 Pren-y(3M15, 13, P2
Pewe A |8 31 m.(M1 Pr.-x-«,glns. A, M14) M15, Ay, C19,
Pt-d-p(C19) M4
79 | Aume B | 13 h(M15) Auen2n(M 15) MI1S
Aum B |8 45 d.(M15) Au-u-2x(M 15) Mi5
Ay A 8% 3.7d.(M1S, ALy | 0.B(M 1S, 0.28, 0.44, | Au-n- 7(“ 15, Al, P2) M1§, At, C18,
K2} abs. and | 2.5(R2. S17) | Au-d-p(C18) k2, 517, P2
d.ch cl. ch. recail
Agm A 8 3.34d.(M15) Puiee g~ dmy {h15) MILS
Au G 17 m.(P2) Pra-y(?1(P1) »M
& | Hg» B |K. e, 13 m.(H10, M135) | <oa0M15) | <025(M15) | Hg-m-2e(M1S, 110, P2) | MIS, Hlo, P2,
(R1L ?\4) abs. abs. Ril, At
Hgons )| C 15 h.(M15) Hg-na (3115, A9) M15, A9
8| | The F -1 m (K.‘!) Alar n(’)ik&) K3
Tim F ucn Au-a-e(? K3
TItw, C -0 ! m.(P10, R i0) Tl-n-y{P10, P2, #i0) P10, 1110, P2
Tt | € 8- 97 m. u'lo. M16) Tl-ny{FI10. Mo, P2) P10, Mlo. P2
82 [ ppm B 20 m.(D10) Pb-n-2:{D10) D10
Phwe B a- 3.0 h(TS) Pb-d-p(T3) TS
83 | Bie 4 s 5 d.(L13) Bi-d-p(L13) L13
84 | Pans A a 136 d.(L13) E]:; B~ decay (L3} L13. V4
1 l
Po F a 7.5 h.(C23) ﬁi’:-!(cu) Bl-a(32 l”ﬂ) c23
abs.
90 | Uy B |8 24.5 h.(N3) Then-2r{N3) NS
Thm 4 |8 26 m.(M1IT) Thewy (M 17} M17
91 | Patn F |s& 25 d.(M17) Th 8- decay (DM | M17
91 |y 5 |8 23 m.{l1, 50 U-ney(H18, H14, 11, 118, 114, 11,
S4. M19) M19, S4
g M I m
Al.  Amaldi, D'Agostino, Fermi, Portecorvo, Rascttiand 17, Bothe and Gentner, Naturwiss. 25, 90 (1937).
Segré, Proc. Roy. Soc. Al49, 522 (1935). B3. Barnes, Dubridge, Wiig, Buck and Strain, Phys. Rev.
A2. Alichanian, Alichanow and Dzelepow, Physik. Zeits. 81, 775 (1937).
d. Sowjetunion 10, 78 {1936). BY. Burcham, Goldhaber and Hill, Nature 141, 510
A3,  Andersen, Zeits. f. physik. Chemie B32, 237 (1936). (1938).
AY,  Alvarez, Phys. Rev. 54, 486 (1938). B10. Brown and Mitchell, Phys. Rev. 50, 503 (1936).
A5, Aten, Jr., Bakker and Heyn, Nature 143,679 (1939). Bll. Bothe and Gentner, Naturwiss. 25, 191 (1937).
A6, Abelson, Phys. Rev. 56, 1 (1939).° B12. Barnes and Valley, Phys. Rev. 53, 046 (1918).
A7, Alvarez and Cornog, Phys. Rev. 56, 613 (1939), and  B13. Buck, Phys. Rev. 54, 1025 (1938).
private communication. B14. Bothe and Gentner, Naturwiss, 31, 517 (1938).
A8. Alexeeva, Comptes rendus U.S.S.R. 18, 553 (1938). B15. Bretscher and Cook, Nature 143, 560 (1939),
A9,  Anderson, Nature 137, 457 (1936). B16. Bothe and Gentner, Naturwiss. 25, 126 (1937).
A10. Amaki and Sugimoto, Inst, Phys. Chem. Research, B17. Barnes, Phys. Rev. 56, 414 (1939).
Tokyo, Sci. Papers No. 853, 1650 (1938). B18. Barnes and Aradine, Phys. Rev. 55, 50 (1939).
Alt. Alvarez and Cornog, Phys. Rev. 56, 379 (1939). B19. Bacon, Grisewood and van der Merwe, Phys. Rev,
Al2. Aston, Mass Specira and Isotopes (E. Arnold and Co., 5S4, 315 (193B).
London, 1933). B20, Bothe and Gentner, Zeits. f. Physik 112, 45 (1939).
Al3. Aston, Proc, Roy. Soc. A1490, 396 (1935). B21. Brandt, Zeits. {. Physik 108, 726 (1938).
Al4. Aston, Proc. Roy. Soc. A146, 46 (1934). B22, Becker and Gaerttner, Phys. Rev. 56, 854 (1939).
Al5. Aston, Nature 137, 613 (1936). B23. Barkas, Phys. Rev. 56, 287 (1939).
) ) B24. Barresi and Cacciapuoti, Ricerca Scient. 10, 464
Bl, Bjerge and Brostrom, Det. Kgl. Danske Vid. Sel- (1939).
_skab. 16, No. 8 (1938). B25, Blewett, Phys. Rev. 49, 900 (1936).
B2. DBjerge and Brostrdom, Nature 138, 400 (1936). B26. Brewer, J- Am. Chem. Soc. 60, 691 (1938).
Bi. Bjerge, Nature 135, 400 (1930). B27. Bethe and Henderson, Phys. Rev. 56, 1060 (1939).
B4. Bayley and Cranc, Phys. Rev. 52, 604 (1937).
BS. Bethe, Hoyle and Peierls, Nature 143, 200 (1939). Cl. Crane, Delsasso, Fowler and Lauritsen, Phys. Rev,
B6. DBjerge, Nature 139, 757 {1937). 47, 971 (1935).



WE{EZDOES Vol

No. 3 AR (PHE) 155
C2. Crane, Delsasso, Fowler and Lauritsen, Phys. Rev. E3. Ewing, Perry and McCreary, Phys. Rev. 55, 1136
47, 887 (1933). (1936).
C3. Crane and Lauritsen, Phys. Rev. 45, 497 (1934}, E4. Enns, Phys. Rev. 55, 1118 (1939).
C4, Crockeroft, Gilbert and \WValton, Proc. Roy. Soc. ES5. Ewing, Private communication from Barnes.
Al48, 225 (1935). E6. Enns, Phys. Rev. 56, 872 (1939).
Cs. Chang, Goidhaber and Sagane, Nature 139, 962
(1937). F1. TFowler, Delsasso and Lauritsen, Phys. Rev. 49, 561
C6. Cork, Richardson and Kurie, Phys. Rev. 49, 208 (19306).
(1936). F2, Frisch, Nature 133, 721 (1934).
C7. Curie and Joliot, Comptes rendus 198, 254 (1934), F3. Fahlenbrach, Zeits. [. Physik 96, 503 (1935).
C8. Cacciapuoti, N. Cimento 15, 213 (1938). F4. Frisch, Nature 136, 220 (1935).
C9. Chichoki and Soltan, Comptes rendus 207, 423 5. Feather and Dunworth, Proc. Roy. Soc. Al68, 566
(1938). (1938).
C10. Collins, Waldman and Stubblefield, Phys. Rev. 85, F6. Fomin and Houtermans, Physik. Zeits. d. Sowjct-
507 (1939). union 9, 273 (1936).
C11, Curtis and Cork, Phys. Rev. 53, 681 (1933). F7. Fajans and Stewart, Phys. Rev, 56, 625 (1939).
C12.. Cacciapuoti, Phys. Rev. 55, 110 (1939). F8. Friedlacnder, Private communication.
C13, Crittenden, Jr., Phys. Rev. 56, 709 (1939).
C14. Cork and Lawsor, Phys. Rev. 56, 291 '(1939). Gt. Gentner, Naturwiss. 26, 109 (1938).
C15. Curtis and Richardson, Phys. Rev. 53, 942 (1938}, G2. Gentner and Segré, Phys. Rev. 55, 814 (1939).
C16, Curie and Saviich, Camptes rendus 208, 343 (1939). G3. Guében, Nature 138, 1095 (1936).
C17. Curic and Preiswerk, Comptes rendus 203, 78] G4. Gaertiner, Turin and Crane, Phys. Rev. 40, 793
(1936). {1936).
Ci18. Cork and Thornton, Phys. Rev. 51, 59 (1937). G5.  Goldhaber, Hill and Szilard, Phys. Rev. 55,47 (1939)
C19, Cork and Lawrence, Phys. Rev. 49, 788 (1936). and Nature 142, 521 (1938).
C20. Curtis, Phys. Rev. 55, 1136 (1939). G6. Grahame and Seaborg, Phys. Rev, 54, 240 (1938).
C21, Cork and Thornton, Phys. Rev. 53, 866 (1938). G7. v. Grosse, Booth and Dunning, Phys. Rev. 56, 382
€22, Curie and Joliot, J. de phys. et rad. 5, 153 (1934). (1939).
C23. Corson, Private communication. G8. A.v. Grosse, |. Am. Chem. Soc. 56, 2501 (1934).
C24. Cacciapuoti and Segré, Phys. Rev. 52, 1252 (1937), G9. Grahame and Walke, Private communication.
D1. Del(slz;sjsgi Fowler and Lauritsen, Phys. Rev. 48,848 1y iy phys. Rev. 55, 1117 (1939).
- H2. Hill and Valley, Phys. Rev. 55, 678 (1939).
D2 DuBridge, Barnes, Buck and Strain, Phys, Rev. 53, 113~ Hofornt st Tove. Phys. Rew 46, 306 (1935).
AALOBE. , Hi. Henderson, M. C., Phys. Rev. 48, 855 (1935).
D3. DuBridge, Barnes, Wiig, Buckand Slram.l’hys.li{ev. H5. Hurst and Walke, Phys. Rev. 51, 1033 (1937).
- o 425 (1938). o H6. Hemmendinger, Phys. Rev. 55, 604 (1939).
. elsasso, Ridenour, Sherr and White, Phys. Rev. o Heyn, Physica 4, 160 (1937).
e N H8. Heyn, Physica 4, 1224 (1937).
D5, Da(’:"_;‘a"!?-) Curtis and Cork, Phys. Rev. 51, 1000 g yarreck Knauer and Schaeffer, Zeits. . Physik 109,
! 153 (1938).
Dt b w4 Fower, Ty e 580 0991 10 oy, Naurs 120,12 0
DB- Dodé and P > P.C y * & g '23? H11. Heyn, Aten, Jr. and Bakker, Nature 143, 516 (1939).
2 Ig;;‘ ontecorvo, Comptes rendus 207, H12. Hahn and Strassmann, Naturwiss. 27, 163 (1939).
D9 Du(Brid )e. Private communication. Includes work B3 Mevespand Levi, Naturg' 135, 5.80 (1935).
. o cng[ir.e REEHEAE GRiE, . - H14. Hahn and Strassmann, l\i'aturwfss. 27, 11 (1939).
D10. DeVries and Diemer, Physica 6, 599 (1939). :::2 galtn-and jt{asgmi?n. DL, 3%, 59 (1935,
- . Hevesy and Levi, Nature 136, 103 (1935).
Dil. Dempster, Phys. Rev. 55, :94 (1939). H17. Hevesy and Levi, Nature 137, 185 (1936).
D12, Dempster, Phys. Rev. 53, 727 {1938). H18. Hahn, Meitner and Strassmann, Zeits. [. Physik,
D13. Dempster, Phys. Rev. 52, 1074 (1937). 106, 249 (1937).
gla}. Dempster, Phys. Rev, 50, 186 (1936). H19, Hevesy and Levi, Det. Kgl, Danske Videnskabernes
15. [inpster, Phys. Rev, 49, 947 (1936). Selskab, 15, No. 11 (1938).
ol s T 1120. Hevesy and Levi, Det. Kgl, Danske Videnskabernea
. Dempster, Nature 138, 120 (1936). Selskab. 14, No. 5 (1936)
D18, Dubridge and Marshall, Phys. Rev. 56, 706 (1939). | N :
D19, DcVault and Libby, Phys, Rev. 55, 322 (1939), 121. Henderson and Dosan, Thys; Rev; 56, 128 (1959),
H22, Hahn and Strassmann, Naturwiss, 27, 529 (1939).
El. Ellis and Henderson, Nature 138, 429 (1933). 1123. Hahn and Strassmann, Naturwiss, 27, 451 {1939},
€2. Ellis and Hendersop, Proc. Roy. Soc. A156, 358 H24. Hulbn, Strassmann and Fliigge, Naturwiss 27, 544

(1936).

(1939).

14n No. 3 (1940)



156

H2s.
H26.

AT (HE%)

WE{EZDOES Vol

Vol. XIV

Helmbolz, Private communication,
Hemmendinger and Smythe, Phys. Rev, 51, 1052
(1937).

H27. Hall and Jones, J. Am. Chem. Scc. 58, 1915 (1936).

H28.

I1.

K6.

Ks.
Ko9.

K10,
Kl
K12,

Lt
L.2.
L3.
L4.
LS.
L6.
L7
Ls.

L9.

L10.
L1,
L1z,
L13.
L14.
L1s.
L1e6.

Lt7.
L18.
L19.
L20.
L2

L23.
L24.
L25.

L26.
L27.

Heyden and Welelmeier, Naturwiss. 26, 612 (1238).
Irvine, Ir., Phys. Rev. 55, 1105 (1939).
Jaecke!, Zeits, £. Physik, 110, 330 {1938).

Knol and Veldkamf, Thysica 3, 145 (1936).

Kittel, Phys. Rev. 55, 515 (1930).

King, Henderson and Risser, Ihys. Rev. 55, 1118
(1939).

Kurie, Richardson and Paxton, Phys. Rev. 49, 168
(1936). .

Kurtchatow, Kurtchatow, Myssowsky and Rous-
sinow, Comptes rendus 200, 1201 (1935).

Kraus and Cork, Phys. Rev. 52, 763 (1937).

Kurtchatow, Latyschew, Nemenow and Selinow,
Physik. Zeits. d. Sowjetunion 8, 589 (1935).

Kuerti and Van Voorhis, Phys. Rev. 56, 614 (1939).

King and Henderson, W, J.. Bull. Am. Phys. Soc. 14,
No. 5, 11 (1939).

Kalbfell, Phvs. Rev. 54, 543 (1938), and private com-
munication.

Kennedy, Seaborg and Sepré, Phys. Rev, 56, 1093
(1939). '

Krishnan and Gant, Nature 144, 517 (1939).

Lewis, Burcham and Chang, Nature 139, 24 (1937).

Lyman, Phys, Rev. 55, 234 (1939).

Laslett, Phys. Rev, 52, 529 (1937).

Lawrence, Phys. Rev. 47, 17 (1935).

Lyman, Phys. Rev. 51, 1 {19312).

Libby and Lee, Phys. Rev. 55, 245 (1939).

Livingood and Seaborg, Phys. Rev, 54, 391 (1938).

Livingood, Seaborg and Fairbrother, Phys. Rev. 52,
135 (1937).

Livingood and Seaborg, Phys. Rev. 53, 847 (1938).

Livingood 2nd Seaborg, to be published in Phys. Rev.

Livingood and Seaborg, Phys. Kev. 53, 765 (1938).

Livingood and Seaborg, Phys. Rev. 55, 457 (1939).

Livingood, Phys. Rev. 50, 425 (1936),

Livingood and Seaborg, Phys. Rev. 54, 88 (1938).

Lawson and Cork, Phys. Rev. 52, 531 (1937).

Lark-Horovitz, Risser and Smith, Phys. Rev. 55, 878
(1939).

Livingood and Seaborg, Phys. Rev. 55, 667 (1939).

Livingood and Seaborg, Phys. Rev. 55, 414 (1939).

Livingood and Seaborg, Phys. Rev. 54, 775 (1938).

Livingood and Seaborg, Phys. Rev. 54, 51 (1938).

Lawson, Phys. Rev. 56, 131 (1939).

. Lyman, Phys. Rev.'ss, 1123 (1939).

Livingood and Seaborg, Phys. Rev. 55, 1268 (1939).

Lawrance, Proc. Camb. Phil. Soc. 35, 304 (1939).

Livingston and Bethe, Rev. Mod. Phys. 9, 359
(1937).

Licher, Naturwiss. 27, 421 (1939).

Langsdorf, Jr., Phys. Rev. 56, 205 (1939).

L28.
L.29.

L30.
L31.

L33.

ML
Ma.

MS.

N8.

N10.
NIt
Ni2.
N13.
N14.
NI13.
N16.

N17.

Livingood and Seahorg, Unpublished wark,

Langer, Mitchell and McDaniel, Phys, Rev. 56, 422
(1939).

Lub, K. Akad. Amst. Proc, 42, 253 (1939).

Lichtblau, Naturwiss, 27, 260 (1939).

. Langsdorf, Jr. and Segré, Phys.-Rev,, in print.

Livingston and Wright, Private communication.

Maier-Leibnitz, Naturwiss. 26, 614 (1939).

Meitner, Naturwiss, 22, 420 (1934). N

McMillan and Livingston, Phys. Rev. 47, 452 (1935).

Magnan, Comptes rendus 205, 1147 (1937).

MecDMillan and Lawrence, Phys. Rev. 47, 343 (1035),

Mitchell and Langer, Phys. Rev. 52, 137 (1937).

Mann, Phys. Rev. 52, 405 (1937),

Mann, Phys. Rev. 54, 649 (1938),

Mann, Phys. Rev. 53, 212 (1938),

Mitchell, Phys. Rev. 51, 995 (1937).

Alitchell and Langer, Phys. Rev. 53, 505 (1938).

Mitchell, Phys. Rev. 53, 269 (1938)..

Marsh and Sugden, Nature 136, 102 (1935).

McLennan, Grimmet ard Read, Nature 135, 147
(1935).

McMillan, Kamen and Ruben, Phys. Rev, 52, 375
(1937).

McLennan, Grimmet and Read, Nature 135, 505
(1935).

Meitner, Strassmann and Hahn, Zeits. f. Physik
109, 538 (1938).

McLennan and Rann, Nature 136, 831 (1935).

McMillan, Phys. Rev. 55, 510 (1939).

Mecke and Childs, Zeits. . Physik 68, 362 (1931).

McKellar, Phys. Rev., 45, 761 (1934).

. Mattauch and Lichtblau, Zeits. {. physik. Chemie

B42, 283 (1939).

. Mattauch and Hauk, Naturwiss. 25, 781 (1937).
. Mattauch, Lichtblau, Schiiler and Gollnow, Zeits. f.

Physik 111, 514 (1939).

Nahmias and Walen, Comptesrendus 203, 71 (1936).

Newson, Phys. Rev. 48, 790 (19335).

Newson, Phys. Rev. 51, 624 (1937),

Naidu-and Siday, P’roc. Phys, Soc. London, 48, 332
(1936).

Nishina, Yamki, Kimura and tkawa, Nature 142,
874 (1938).

Nahmias and Shiff, J. de phys. et rad. 140 (1938).

Neuninger and Rona, Wiener Akad. Anzeiger 73, 159
(1236).

Nier, Phys. Rev. 52, 933 (1937).

Nier, Phys. Rev. 53, 282 (1938).

Nier, Phys. Rev. 53, 1143 (1939).

Nier, Phys. Rev. 52, B85 (1937).

Nier, [hys. Rev. 55, 150 {1939).

Nier, Phys. Rev, 54, 275 (1938).

Nicr, Phys. Rev. 50, 1041 {1936).

Nier, J. Am. Chem. Soc. 60, 1571 (1938).

Nier and Gulbransen, J. Am. Chem. Soc. 61, 697
(1039).

Nier and Hanson, Phys. Rev, 50, 722 (1936).

14n No. 3 (1940)



WE{EZDOES Vol

Ne. 3 AT AL KE * (HF$E) 157
01. Oldenberg, Phys. Rev, 53, 35 (1938). S$13. Sagane, Kojima, Miyamoto and lkawa, Phys. Rev,
02. Oppenheimer and Tomlinson, Phys. Rev. 56, 858 54, 970 (1938).‘
{1939). S514. Seaborg and Segré, Phys. Rev. 55, 808 [1939).
03. Ornstein and Vreeswijk, Zeits. . Physik 80, $7  S15. Seaborg, Livingood and Kennedy, Phys. Rev. 55,
(1933). 794 (1939).
S16. Sinma and Yamasaki, Phys. Rev. §5, 320 (1939).
Pl.  Polessitsky Physik. Zeits. de Sowjetunion 12, 3319 .‘éi; glz.oo anpdhEijl-lc{man,srhlyﬂszicla(tlib;;)l (1939).
(1937). 18. Strain, Phys. Rev. 54, v
P2.  Pool, Corkand Thoraton, Phys. Rev. 52,239 (1937).  S19. Stewart, Phys. Rev. 55, 674 (1939). ]
P3. Pool, Cork and Thornton, Phys. Rev, 52, 41 (1937).  S20. Sd\ﬁx;;:;;bemer. Anz. Akad. Wien, Nr. 17, 10
P4, Perrier, Samangelo and Segrd, Phys. Rev. 53, 1M . ) .
(1938). S21 chzg.nl.angsdnr[. Jr., and Wu, Private communica.
: . 54, 542 (1938). -
::z {:g;c';;r;:' ;’::s.sal'{el\.msagsjaz).(! 1 512, Segré, Kennedy and Seaborg, unpublished warla
Pi. Pontecorvo and Lazard, Comptes rendus 208, 99 523. Sha;tig;;)and Harteck, Zeits. f. Physik 113, 287
(1938). ’
o $24. Sampson and Bleakney, Phys. Rev. 50, 456 (19306).
P8. Pool and Cork, Phys. Rev. 51, 1010 (1937). N . s1. 178
PO, Pool and Quill. Phys. Rev. 53, 437 (1938). 2 5“‘(”[‘;‘;7)““‘1 Hemmendinger, Phys. Rev. 51,
P10. Preiswerkand von Halban, Comptes rendus 201, 722 S26. Sampson Va.nd Bleakney, Phys. Rev. 50, 732 (1936).
(1938}, S?7. Smythe, Phys. Rev. 45, 299 (1934).
528, Siewart, Phys, Rev. 56, 629 (1939).
R1. Roberts, Heydenburg and Locher. Phys. Rev. 53, $29. Segrd, Riceryca Scient. 7, 189 [1936)).
1016 (1938).
12, Diehardan, Pl ey, 55, 000-(1939). T1. Thornton, Phys. Rev. 51, 893 (1937).
RI.  Ridenour and Henderson, Phys. Rev. 52, 889 (1937). ), Thornton, Phys. Rev. 53, 326 (1938),
R4, Richardson, Phys. Rev. 53, 124 (1938). T3. Thornton, Phys. Rev. 49, 207 (1916},
RS.  Ridenour, Delsasso, White and Sherr, Phys. Rev.53, T4, Tape and Cork, Phys. Rev. 53, 676 (1938).
770 (1938). T5. Thornaton and Cork, Phys. Rev. 51, 383 (1937).
Ré.  Ridenour, Henderson, Hendersan and White, Phys.  T6.  Tyler, Phys. Rev. 56, 125 (1939),
Rev. 51, 1012 (1937). T7. Tape, Phys. Rev. 56, 965 (1939).
R7. Richardson, Phys. Rev. 40, 203 (1936). T8. Tate and Smith, Phys. Rev, 43, 672 (1933).
R8. Richardson and Kurie, Phyvs. Rev. 50, 900 (1936).
R9. Risser, Phys. Rev. 52, 768 (1937). V1. Van Voorhis, Phys. Rev. 49, B89 (1936).
R10. Reddemann and Strassmann, Naturwiss, 26, 187 V2. Van Voohis, Phys. Rev. 50, 895 (1036},
(1938). V3.  Valley and McCreary, Phys. Rev. 55, 666 (1939).
R11, Ruben and Kamen, Private communication. Vi, V&_ln Voorhis, private comlmuniqlion.
R12. Rona, Wiener Akad. Anzeiger 73, 159 (1936). V5. Victorin, Frf::-_Camb- Phil. Soc. 34, 612 (1038).
R13, Rumbaugh, Roberts and Hafstad, Phys, Rev, 54, V6. Va?a;n;;. Williams and Tate, Phys. Rev. 46, 327
657 (1938). 1934).
Rl4. Rumbaugh and Hafstad, Phys. Rev. 50, 681 (1936), V7- Valley and McCreary, Phys. Rev. 56, 863 (1939),
S1,  Sncll, Phys. Rev. 51, 143 (1937). " WL Walke, Phys. Rev. 52, 663 (1037).
I
S2.  Sagane, Phys. Rev. 50, 1141 {1936). W2. Walke, Phys. Rev. 51, 439 (1937).
s3, Snell Phys Rev. 19, 555 (1936) Wwa. Walke, Phys. Rev. 52, 400 (1937).
S4,  Segri, Phys. Rev. 55, 1104 (1939) W4. Walke, Phys. Rev. 52, 777 {1937).
; A . . 55, 5 i ,
S5. Sinmaand Yamasaki, Sci. Papers Inst. Phys, Chem, ‘'>" “"’3':;' (:';gg;‘ms e, Eprasie, Py Rege. S, AT
56. Sa l:::a;;h :T;t:ws: 5'31122:9%8)' W6, Walke, Phys. Rev. 52, 669 (1937).
BRI, Y. SELP 2 W7. White, Delsasso, Fox and Creutz, Phys. Rev. 56, 512
S7.  Sagane, Phys. Rev. 53, 212 (1938). (1939)
s sai?;;é)}:ojllnn sod - Theas, Phys. Rive 34 W9 e v, Privaie comiunicaiion.
] W9.  Weil and Barkas, Phys. Rev, 56, 485 (1939).
89, Saell, Phys. Rev. 52, 1007 (1937). WI0. Wilkins and Dempster, Phys. Rev. 54, 315 (1938).
S10. Segré, Halford and Seaborg, Phys. Rev. 55, 321 ). White, Private communication.
(1939). W12, Ward, Proc. Camb. Phil. Soc. 35, 523 (1939).
S11. Stewart, Lawson and Cork, Phys. Rev. 52, %01
(1937). Y!. Yost, Ridenour and Shinohara, ]. Chem. Phys. 3,
512, Sagane, Kojima, Miyamoto and lkawa, Phys. Rev, 133 (1935).
54, 543 (1938). Y2 Yasaki and Watanabe, Nature 141, 787 (1938).

14n No. 3 (1940)



