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A = 1 (JKT; CML)
i/2+  10.6 m
1 n
0 -
0.5 ) ﬂ
Qg- 0782396 30
0 1/2+
1
1 H
in

A: 807143139 {ANDT 19 175(77)}
I: 1/2 AB, nuclear scatteiing {PR 96 983(54), RMP 22 64(50)}
#: ™ {PRSL 151A 479(35), PR 78 310(50)]
byt 10.6176m  {RISO-226(71)k- 11.73m
ZETF 35 1059(58), ZETF 36 1012(59),
12,075m  {NuoS s10v4 65(56)} 12.825m
others: {PL 268 11(67), PR 78 310(50)} - .
Class: A; "Ident: recoil nuclei, conservation of momentum
: {PRSL 136A 692(32)}; observation of (n,a) reaction
{PRSL 136A 709(32), PRSL 1424 689(33), PR 44 529(33)}
Prod: induced fissionj spontaneous fission (*°2Cf); nuciear reactions
: using radioactive sources, e.g. *Be(a,n) (alphas from 2%,
22pc, 226R0, 2%8py, 241Am, eto.) and ®Be(y,n) (photons from
88y, 1245p, ‘electron accelerators, 'etc.); nuclear reactions
using accelerators, ‘e.g. 2H(d,%He), °3H(d,&), SH(p,t),
7Li(d,n), ®Be(d,n), *Be(3He,n), and 12(3( He,n) {Cf71 Augusta}
£7: 0.78213mag-mag Bp coinc {PR 83 349(51)} '
" others: {PR 107 1731(57), PR 100 933(55)}

10.6 m
1‘2

fn !H levels - References
ﬂp ’ Decay: PR 83 349(51)

100%3.0 _1/2+ 0

T
1H

{NP 10 395(59),
Atya 12 278(62)};
{PR 83 349(51)};

¢

tH

%: 99,985 {BNL~NCS—-50605(77)}

\; 7.28903423{ANDT 19 175(77)}

I: 1/20, gpecific heat {RMP 22 64(50)}
a5t 0.3322{PC77 Holden}"

A=2

(JKT; CML)

°H

%: 0.0148 (Loke Michigon water); 0.0089 to 0.0230 (other
sources); lower for electrolytic hydrogen
{BNL-NCS—-50605(77)} ) .

A=3

(JKT; CML)
0.020 12+ 1233y
0.015 - :%H
- B~
0.010—
= Q- 0018619 15
0.005
- 1/2+
o~ = -
3H
2l e

3
3
A-14.949945 {ANDT 19 175(77)}
& 1/2N, 0fPR 71 551(47), PR 71 373(47), PR 76 283(49)}
0,1 <6x1078 (subcadmium) {PC77 Holden}
#: §7 {PR 56 613(39), PR 57 248(40)}
tiyat 12.3462y calorim {JINC29 2129(67)}; 12,2624y
{PR 100 124(55)}; 12.4610y genet PR 80 990(50)}; 12,5818y
calorim  {Atya 4 296(58)}; others: {MLM-1160(63),
PR 83 537(51), PR 73 B809(48), PR 72972(47),
PR 59 1046(41), PR 58 574(40), PR57 248(40),
PR 56 613(39)}
Class: A; Ident: chem, sep
PR 57 248(40)}
Prod: ®Li(n,a) {PR 58 574(40)}
B™: 0.018610 16 mag, electrostatic {NP B39 371(72)}
0.018648.26 mag {ZNat 29a 261(74)} °
0.01857840 mag, Si(Li) NP A203 369(73)}
0.01857075 mag {NP A138 545(69)} -
0.01854095S/(Li) {NP A151 120(70)}
limit on neutrino rest mass: 65 eV (from §~ spectrum shape)
mag, electrostatic INP B39 371(72)} '
others: {NuolL s2v5 139(72), NP A138 417(69),
PR 114 1286(59), PR 92 1521(53), PR 88 689(52),
PR 76 853(49), PR 75 983(49)}

isotopes, excit {PR56 613(39),

12,33 y

1/2+

-3_ 3He levels - Refererices
1H Decay: NP B39 371(72)

100%J,7 _1/2+ 0
bl
oHe

3
SHe

% 1.38x107* (atmospheric sources); 6x10™® to 0.0041 (other
sources) {BNL-NCS-50605(77)}
A: 14,931325 {ANDT 19 175(77)}
I 1/2 N, AB, O{PR 76 1460(49), PR 90 377(53), PR 76 1529(49)}
o, <1x107* (reactor spectrum) {PC77 Holden}
o(n,p): 5.331x10% {PC77 Holden}

genet

A: 13.13584 4 {ANDT 19 175(77)} . ) 31— ond 33-MeV levels decay also (1-) P &
L 1 N, 0, ortho—para conversion {PR 78 204(50), PR 43 837(33), into d + d. 5 -
PR 46 95(34), RMP 22 64(50)} " 4
gt 5.21x107*{PC77 Holden} o g' o o) | w2
L n s
~ : A\ P /31 2f (4 »
A=4 (BIOI 30.5 R e
= . 30 {0-) ( 29,5
(JKT: OML) ISY) 27.5 ob o 9
2- ——26.4
25 (014 /T \25,5 4Li
' 2= 22.1
18 Reactions E—& 2T 3
All levels are brood.. There is evidence 20 0+ / \20.1 PR - :
for on additional {(0-) state of 4H ali levels — References
uncertain energy, B ) 2" € 15 14 Reactions; NP A206 1(73)
n :
(1-) 4.1 %: 99.99986 {BNL~NCS-50605(77)}
AETTTY A: 2.424944 {ANDT 19 175(77)} 0
z (1-) 1.7 LI 00{TFor 25 634(29)} - AHe levels ~ References
1 sE 34 Reactions: NP A206 1(73)
o} z_ﬁ* H levels - References :
4 18 Reactions: NP A206 1(73) 0F sumith - 2

34 Reactions
Levels above 20.1 MeV are broad.

14 Reactions
All levels ore broad




A=5
°H

A: 33,7960 {ANDT 19 175(77)}
Class: R;Ident: particle unstable NP A227 1(74)}

5
>He

At 11.395§ANDT 19 175(77)}
Class: R; Ident: particle unstable {NP A227 1(74)}

(JKT; CML)

34 Reactions
A broad level at 2425 MeV is not
shown, 16.8— and 19.3—MeV levels
decay also into d + 1.

(3/2,5/2+ Ty 19.9

_3/2+ W 6.8
15
10 gHe levels — References
5 1/2~ QN 4 34 Reactions: NP A227 1(74)
AAN\\Y
0 3(2-—
5
oHe
571 s
3L1

A: 11,685{ANDT 19 175(77)}
Class: R; Ident: particie unstabie NP A227 1(74)}

29 Reactions
The 18-MeV level is broad, The three
highest levels decay also into d + 3He,

3/2,5/2 P \ 20.0
20 i;z(ﬁtf;“"%\&_,ﬁ“

32+ L 16.7
15
10 1/2— N 47,5 SLi levels — References
5 WW 20 Reactlons: NP A227 1(74)
o 3/2- 0
SLi
A=6 CML)
o+ 0.808s
2He \jg-
0 1+
6, .
Qg 35097 3¢ 3LI

256 Reactions
A probable broad level at 23 MeV is
not shown. 1.80—MeV level decays
into *He + 2n,

15 L2 15.3

— 134
10
5 $He levels — References
2)+ I 1,80 26 Reactions: NP A227 1(74)
0 04 0

6
SHe

At 17.597035 {ANDT 19 175(77)}
I 0AB{PRL 1 208(58)}
#: 8 {Nat 138 400(36)}
bz 0.808120s {PRCI0 1993(74)k; 0.7973s  {NP 37 529(52),
NP 40 694(63)1;  0.7993s  {PR96 1620(54)}; 0,862 175
{NP 38 196(62)}; others: {MagA 4 79(62), PR 116 {34(59),
PRL 1 61(58), PIAS A43 319(56), PR 97 991(55),
PR B9 80(53), AnPs12v7 655(52), PR 87 557(52),
PR 86 416(52), PPSL 62A 293(49), PR 69 21(46),
PZS 12 339(37)}
Class: A; Ident: chem {Naot137865(36), Nat 138 400(36)}; cross
bomb, excit, chem {PR 69 21(46)}
Prod: *Be(n,a) {PR97991(55), Nat137865(36), PZS 12 339(37),
' PR 69 21(46), PR 74 1192(48), PR 77 404(50),
PR C10-1993(74)} "Li(y,p) {PR 87 557(52)}
B7: 3.508438 mag INP 41 167(63)}
others: {PR 132 2573(63), PR87 1 140(52)} .
¥: noyrays observed ion ch {PR 74 1192(48), PR 69 21(46)}

86 Reactions
Level at 26.6 MeV is broad. Two highest levels
decay also into *He + t and by y emission.

T
(3-)0 np . 26.6
0.808 s 25 (4)—1 T r\ \ 25
e TN
6
oHe 2
100%2,9 _ 1+ 0 5 140
8 . ——— e ——— Y
gLi
10
1+ 0 5.7 .
2+ 1\ & [ 5,37
5 2+ 0 — IR A 4,31
0+ 1/,— o WY ————_3.562
3t N\ 2.185
0 14 jua 0
. sL.
- qL1

8Li levels — References

Decay: NP 41 167(63)
85 Reactions: NP A227 1(74), ZhPi 19 531(74)

6 .
3Li

%: 7.5 (average; values range from 6.77 to 9.28); commercial
sources may be depleted in bLj {BNL-NCS—50605(77)}
: 14,08738 {ANDT 19 175(77)}
I. 1 N, AB{PR 81 157(51), PR 51 19(37)}
0t 0.0385 (reactor spectrum) {PC77 Holden}
a(n,a): 9422{PC77 Holden}

B

6
4Be

A: 18.3756 {ANDT 19 175(77)}
Class: R;Ident: particle unstable NP A227 1(74)}

11 Reactions
23.,0~-MeV level decays into 3He +

SHe.
3)- \ 23.0

20

15

10

5E (24) « 1.67 o

0E "o+ 0 4Be levels — References
T 11 Reactions: NP A227 1(74)
6
4Be




A = 7 (JKT; CML) ) 32 Reactions
o : An additional, broad level at 210.0 MeV
(Im=1/2-) is not shown,

1.0 3/2- 53.3d
/7 T pa :
. 05 EC 4 Be _3/2-3/2 - 11.01
0 Eo 3/2- 1ol 342= \\\\\\\ 9.9
7. - 7/2- N 9.3
aLi Qg 0.86184 8 o 5/ - Ty
) = 5/2- N6
, ‘ o AW
oHe © sF7/0- 4.57
‘At 26,1 1130 JANDT 19 175(77)} . =
Class: R; Ident: particle unstable {NP A227 1(74)} o
Vo - 1/2- 0.4202 ;4
- - .13 ps
3Li oF _(-3-%_2_ e e
%: 92,5 (average; values range from 90.72 to 93.23); 7Be
commercial sources may be depleted in SLi 4

{BNL=NCS-50605(77)}
A: 14.90829 {ANDT 19 175(77)}

I: 3/2AB, O {PR 48 746(35), PR 42 44(32), PR 35 789(30)} TBe levels — References
o, 0.0455 (reactor spectrum) {PC77 Holden} )
t1/2(0.478): 734 s 6~ Coufomb excit INP A174 173(71)}, B13fs nuel res fluor 32 Reactions: NP A227 1(74)

{NIM 67 222(69)}, 874fs nucl/ res fluor {PR 128 2745(62)},
648fs nucl res fluor {NP 57 403(64)}, 7310fs Doppler
{PR 147 774(66)}, 9211fs Doppler iNPA92222(67)}, 536fs .
Doppler {PPSL 69A 165(56)}; others: {AmJP 40 9(72),
1zUz 1971n6 54(71), PR 129 361(63), NP 19 426(60), 7B
PR 114 862(59), NP 5 595(58), PR 76 168(49)} 5

A: 27.9410 {ANDT 19 175(77)}
73 Reactions Class: R;Ident: particle unstable {NP A227 1(74)}

Level at ~9,6 MeV is broad.

8 - . . 16.8
¥ =
o JBe | E \\ (,
‘(:\\ EC = & : , '
5 73 s /2= 9°0.47761 10.4% 5.5 E 3/2-3/2 p\ 11.25
S = 3/2- a0
10 7/2- 3 'T\\\In~9,6 )
— 89,6% J,J -
0 S > % —~ 5/2- 7.467 ILi levels — References
Ty : - 5/2— A 6.68
3L1 C TR Decay: Iiso 25 373(74), Kern 7 748(64), NP A227 1(74)
) 5 7/2~ . 4.63 73 Reactions: NP A227 1(74)
E 1/2- . _0,47761
ElE= | e
Yo
gLi
4Be

A: 15.77019 ANDT 19 175(77)}
a(n,a): 0.142(subcadmium) §PC77 Holden}
o(n,p): 4.97x10* (reactor spectrum) {PC77 Holden} A = 8 (JKT; CML)

#: EC {PR 54 657(38)f '

ty/zt 53.292d {PC74 Merritt}; 63.177d {IIso 26 131(75)k 53.5210d
{PRC2 1616(70)}; 53.6117d {PR90610(53)}; 53.52d

INSEg 2 427(57)}; 52.9322d {PR 75 39(49)}; variation of t,, F o022 _
with  chemical environment ranges up to wn0.2% 25 — 8 H 'B“
{PR C2 1616(70), PR 75 39(49), PR 90 610(53), - 2He -
JPPa 17 363(56)}; others: {NSEg 55 450(74), NP 72 449(65), 20 -
AnP s13v4 89(59), JPPa 17 363(56), JPPa 8 336(47), E \ N 2 07695
PR57 567(40), PR 54 657(38)} , E 2 0848 B
Class: AjIdent: chem, cross bomb, excit {PR 54 657(38)} 15 O Qg 1086272 8 Li gg
Prod: SLi(d,n) {PR54657(38), PR531016(38), PR 6229(42)}; - 3Ll
"9B(p,a) {PR531016(38), Nwis26614(38)} '2C(%He,2a) 10 = 2w
NP 72 449(65)} : - B~
7: {norm: 74 476 (¥ 10.356%), llso 25 373(74)) 0.47759312 Ge(Li) 54— Qg 17.9802 13
{ANCR-1OOO—2(74)}7 < T Q- 16.0051 9
Yo.478 (&/y 7.311x1077) ¢/ ch {Kern 7 748(64)} B g!
others: {IIso 24 471(73), NPA195527(72), NIM96 173(71), - 20 |
RaAc 13 171(70), NP A90 650(67), NP 74 281(65), ol o+ 007fs ‘
CJP 40 926(62), PR 114 1590(59)} 8
t,/2(0.429): 133 17ts Doppler {PR 147 774(66)} 4 Be
Internal bremsstrahlung endpoint (decay to 0 level): 0.861759 Go(Li) 200
{PR C8 2089(73)}
Internal bremsstrahlung endpolnt (decay to 0.478 level): 0.3888 scint—scint Q, 009183 5

a

¥y coinc {PRC5 1443(72)k 0.39525 scint-scint yy coinc
{PR €3 465(71)}




8
2He

At 31.609 12 ANDT 19 175(77)}
% B, B~n 12 1% {PRL 15 1030(65)}
ty/z 0.1222s {PRL15 1030(65)}; 0.114255 {NP 88 523(66)}; others:
fYadF 17 897(73)}
Class: A; Ident: chem, excit, cross bomb {PRL 15 1030(65)}; genet
energy levels {NP 88 523(66)}
Prod: protons on C {PRL 15 1030(65)}; protons on O
{PRL 15 1030(65)};  ''B(y,3p) (NP 88.6523(66)}; fission
{NuoC s10v51B 235(67)}
v with §~: 0.992(y 881%) scint {PRL 15 1030(65)}
1.003scint—scint y8 coinc NP 88 523(66)}

LY

8;_122 s gLi levels — References
m— Decay: PRL 15 1030(65), NP A227 1{74)
gHe 26 Reactions: NP A227 1(74), PRL 34 33(75)

&

71

s

5:_ 12%

4

3h

T $ -

([ leez 42 1+ o 0.9808 o ¢

ok 2 Qe 0.84 5

SLi

26 Reactions

T \
2 \\ 10.82
10:
o 8 _
- I 74
i 6.53
- — & X
@31 N W 5.4
5l A\NN
L AN 3.21
- 3+ W 2,261
1+ 0.9808 g o
0"_ 2+ 0
8: -
sLi

8 *
3L

A: 20.94699 JANDT 19 175(77)}
I: 2 OP/RD {ZP 261 237(73)}
@ g 2a{Nat 139 24(37)}
ty/z 0.84407s {NPB1 155(66)}; 0.8414s {PR96 1620(54)k; 0.83865
{PRL 26 1127(71)}; 0.8548s NP A118 689(68)}; others:
§NP A119 233(68), PRL 10243(63), PRL 3 429(59),
PPSL 67A 946(54), CR236913(53), PR90 1121(53),
PR 87 557(52), PR 83 1244(51), PR72646(47),
PR 71 378(47), PR 52 604(37)}
Class: A; Ident: excit {PR47971(35)}; n—capt, sep isotopes, genet
PR 72 646(47)}

Li(n,y) {PR 114 1037(59)} "Li(d,p)
PR 48 B48(35), PR51 1103(37),
Not 139 24(37), PR 77 160(50),
PRL 26 1127(71)}

: 1,6 (broad peak) ¢/ ch {PR 73 885(48) -
1.6a (only a group observed) mag,

{CR 251 1771(60)}
others: §NP 15 626(60), PR 92 1257(53)}
Bt 13 scint {PRL 10 243(63)}
12.55 scint {PRL 23 652(69)}
others: {PR 103 335(56), PR 99 8(55), PR 77 160(50)}
Ba(8): {PR C12 967(75), PRL 32 314(74), ZNat 21a 908(66)}
Bion pt INUOC s10v10 909(58)}
t1/2(0.981):7.031fs  Doppler
INPAT8BY 174(72)}

{PR 47 971(35),
PR 52 604(37),
PR 79 893(50),

Prod:

2

range emuls

{PRC3 536(71)}, 9.735fs Doppler

8
4Be

At 4.94176 10 JANDT 19 175(77)}
¥ 20 {PR 76 428(49), PR 91 879(53)}
ty/z: 0.067%551s  Jevel width {NP 106 296(68)};
§NP 94 301(67), PL 23 106(66),
HPAc 31 205(58), PR 104 135(56),
PPSL 68A 204(55)}
Class: R;Ident: particle unstable {PR 76 428(49), PR 91 879(53)}
a: 0,.046063 mag (a—a scattering) NP A106 296(68)}

others:
NP 38 33(62),
PR 104 123(56),

others: {PL2040(66), PR107508(57), PPSL68A 204(55),
PR91 879(53), PR 76 428(49)}
0.769 s
0.84 s ot
2."— 8
By i . B
13 ﬁ+
B 2+ @& 16.627 _ 7%2.9
15
10
SE 1100%5.6 _ 2+ 294 937 5.7
0 (thd e 0,07 f5

62 Reactions
A tentative broad level ot 28.6 MeV is not shown, 22,2—, 25.2—, and
27.492-MeV levels decay also by deuteron emission.
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4Be
®Be levels — References
Decay: PL 9 174(64), NP A227 1(74)
62 Reactions: NP A227 1(74), PR C13 46(76), PRL 34 33(75), JPPa 36 1055(75)




e

8
5B

A: 22.9219 13 {ANDT 19 175(77)}
#: 820 {PR 80 519(50)}
ty/zt 0.7724s  {BAPS 18651(73)}; 0.7625s
0.7744s {PL9 174(64)}; others:
PR 87 557(52)}
Class: A;Ident: excit, cross bomb {PR 80 519(50)}
Prod: SLi(®He,n) {PR 110 1076(58), PL 9 174(64)}
gt 13.730bs {PR 80 519(50)}
Pa(8): {PRL 32 314(74), ZNat 210 908(66)}
Bron pt IPL7 150(63)}

{PRL 26 1127(71)k
{PR 110 1076(58),

® SLi(%He,n)

A l0B(1>'t)
u UB(3%He,%He) -
* 7Be(P97')
T
2 10.62
10 .
5
3+ 2,32

2B levels — References

SLi(°He,n), 1°B(p,t), !'B(°He,%He), "Be(p,y): NP A227 1(74), PRL 34 33(75)
Other reactions:
12C(3He,"Li), 1*C(a,BLi): NP A227 1(74)

8
6C
A: 35,08525 {ANDT 19 175(77)}
Class: R;Ident: particle unstable NP A227 1(74)}

A = 9 (JKT; CML)
o 0.1265 s "’2"9
B C
15— - gtr 8
- (3/2)- 0.178 s 'B
— gl_i Qg 16.496 4
10 B
Qg 13.6068 20 /
- pa | _
5 —
e \ 3/2- 0.85 as
i N2« 35% 9
L 3/2-
0 p20l 5 B
9Be
4
Qp 0.1853 10
Qg 10881 9
9
>He

Class: R; Ident: particle unstable {PR 154 1 193(67), PL 19 335(65),
NP A227 1(74)}

A
L

tl/z:

Class:

Prod:

A
I
A

%Li levels — References
Li(t,p): NP A227 1(74), NP 84 25(66), PR C4 1597(71) =
"Li(t,p)
6.41
6 5.4
5 4.31
4
3 1/2- 2,691
2
1
ol 342 0
[s
aLi
Q7 s
3L

24.954820 {ANDT 19 175(77)}

By Bn 35.035% (breakup into n+2a) {NPA146 136(70),
NP A222 621(74)} .

0.17834s {PRC13835(76)}; 0.1767s {PR 139 B1513(65)}
0.1757s {PRC10 1181(74), NP A222621(74),
NSEg 54 190(74)}; others: {NP A259 493(76),
NP A146 136(70), NP A119233(68), ZP 188 38(65),
PR 131 1624(63), PRL 10 243(63), PR 97 744(55),
PR 92 651(53), PR87557(52), PR87 378(52),
PR 83 1054(51)}

A; Ident: excit, cross bomb {PR83 1054(51)}; genet energy
levels {PR 132 328(63)}; mass spect {PRL 23 652(69)}

°Be(n,p) {PR 132 328(63)}; %Be(d,2p) {PR 83 1054(51),
ZP 188 38(65)%; SH('Li,p) {PR C13835(76), NP A146 136(70)};
108e(''B,'2C) {NP A259 493(76)}; protons on Ir
{PRL 23 652(69)}

0.2, 0.3 ($(0.2a+0.3a) 12.443), 0.7 ($100) semicor
NP A146 136(70)} {
13,53 (n75%), 11.04 (v25%) seint {PR 132 328(63)}

others: {PRL 23 652(69), PRL 10 243(63)}

0.3 (193.612, broad), 0.65 (16.412), ~1 ($9.415, broad) time
of f1 {NP A146 136(70)}

others: {NP A131 250(69), ZP 188 38(65), PR 132 328(63)}

9
4Be

100 {BNL—NCS—50605(77)}

11.34804 {ANDT 19 175(77)}

3/2 N{PR 83 672(51), PR 81 886(51), JCP 24 751(56)}
0.00766{PC77 Holdent

0.178 s
3/2)-
97 -
sLi
B~ .
smer _1/2- % 0 g
26 s T b
: i
1 8
65% 5.2 _3/2- 4Be
0

—
4Be

%Be levels — References

Decay: NP A146 136(70)
77 Reactions: NP A227 1(74)




