77

?gAr levels — References 14 reactions
BAr(p,d): NP A108 113(68), PR 172 1078(68), NP A214 1(73) 35 %100 additional levels above 5.518 MeV.
BAr(d,t): PR C1 1455(70), NP A214 1(73) 19K T
38Ar(3He,a): PR C8 660(73); others: BAPS 10 1126(65) ) 2+ 2 _7,564
25(3He,n),335(%He,ny): NP A250 221(75) A: —11.16920 {ANDT 19 175(77)} 3 36
: Class: R;Ident: “0Ca(®He,5Li) {PR C13 1479(76)} B . 17C1
e 36 3 i
. ,,frég'f)) 3541 3 | A: ~29.5217721 JANDT 19 175(77)}
By 18 oF —(® 5,7800 T: 2 MA {PR 76 691(49), PR 83 1249(51), PR98 1317(55)}
& 3Ar(3He,a) At —23.0489 16 {ANDT 19 175(77)} 3- —e 55175 i o4 <1 (reactor spectrum) {PC77 Holden}
eo 335(%He,n),33S(%He,ny) #: g {PR 59 403(41), PR 59 63(41) 40Ca(3He,BL1) % (1.2)- e —UT - /_.1_4_5_3_‘__. ;% @ g~ 98.1%, EC 1.8 7?, gt 0.00171% {Phil s7v46 1337(55)‘:’
T ty/zt 1.7706s INP A138 209(69)}; 1.787 125 {CIP 49 663(71)}; 1.7635 — 26 =\ 1 | ] (R TET ' PRISOSSIETY 6 0.00124% {Pnils8y7 1223(62)5 £
[ 8.02 {PR 129 1723(63)}; 1.832s {PR 116 134(59)}; others: = )i 5.3089 20 P 0.0021% fPL 2 332(628 5
8F - ] {PL 298 296(69), PR 117 1297(60), ZNat 15:} 593(60) 2 1.56 ‘ T\l ==l | | Y 4522627 Y2t 3.002x10%y sp act + mass spect {JINC 28 937(6§)§;3.023x19 y
r . - PR 104 154(56), RS 19 458(48), PR 59 403(41)} ’ —leD | e\l e ;r“ Y| 52464 sp act + mass spect {CJP :’;3 43(55)}; 2.64x10%y sp act, yield
i 2 50 Class: A; Ident: excit {PR 59 63(41), PR 58 846(40)} 1 | Ba- i p— T = (4 52045 INSEq 2 427(57)}; 4.34x10%y sp act {PR 76 692(49)}; others:
i 555~ *  Prod: 325(a,n). {PR58 846(40), RSI 19 458(48)}; 3°Ci(p,n) 0 9 1 = N | S 21505 Class: ?’;R 72,888(47» PR 60 909(4
] e ° PR 59 63(41), NP A138209(69), PL 348 128(71), 35 e I ) . _ 5,0791 ass: A;Ident: chem, n—capt § (41t
i —- . CIP 49 663(71)} K 5,0180 Prod: *Ci(n,y) PR 60 909(41), PR 72 888(47)}
372572+ —7.05 4 & B*: 4.964 (93.025%), other ™ groups observed (total intensity 19 5 —————7| | | TTT :g B: 0.70876semicond NP A99 625(67)}
- 6.96 7.0%) mag {PR 104 154(56)} 1_;_.../— Cmed L 1mf£—i—2—— 0.7127 ser‘n/cond §ZP 271 107(74)}
[ 372,572+ 6.82 , o 4.935mag PR 117 1297(60)} ST | ) - I T 0.7144scint PR 102 1142(56)}
i N 663 © v 1.21855 (7 1.225%), 7 (v 0.23415%)  Ge(Li) — | |+ i 0.7145mag {PR 87 1091(52)}
L e {PR 175 1426(68), NP A138 206(69), B ° 3K levels — References P ik 47576 _ B*: 0.11518:scint fy*y* coinc {PR 159 951(67)1,
6.26 (intensities relative to 1,1000 for y;5g) 7* (f,1.65x10%), | ®Ca(®He,BLi): PR C13 1479(76) , S o ) T T 2238 r ";h“757vzgyf337°(gze)gved jon eh, scint {PR76692(42),
= - .
e g.;g . {013!736349 gé??f;})' Yaeea (1,10278), 73003 (1’79675) Ge(Li) : | 3o s I 22331 ty/z(levels): 0.788: 211ps recoil dist Doppler {UPAL 6 L37(73)}, 22.417ps
61 X TH (intensities relative to 1,1000 for ;1) 1765 (1,18020), ’ Q4.2+ ||} |l— LAt ,Wi‘?ﬁo gi“;’f d{’,f‘é Ag%%pé%(;g?ﬂ;(760)§;,pj 6'%,’;%58 (;835(07’/3)?’“
[ . 5 g ol - /= i— \__4. ppler , 2.18ps Doppler
r '2%752%;:—52—)\_/%%3‘0 L oZﬁ:ﬁ;;(g&; ?3102'5}’{%’%3);(7’58 1) Ge(Li) PL 348 128(71)} | 1,2)- T \_4~_495_3__ 1.165: 7.24ps recoil dist Doppler INP A256 277(76)}, 4.94ps
[ —3758/0% v e b — v\ \._:.%_ recoil dist Doppler {WPAL 6 L37(73)}, 93ps recoil dist Doppler
I 5% " | 5| l— i % : §UPGL 2 131(76)}, 2.18ps Doppler {PR C8 684(73)}
- "'__’_;cs~;'_L =37¢T| ¥ 55042 ‘ 1.601:0.55 10ps Doppler {PR C8 684(73)}
[ (3/2,5/2+) 5.12 . © L + —— %.205 . 14851: 2.07ps recoil dist Doppler {NP A256 277(76)}, 1.62ps
5 /\5.05 : _ a — — ERERRN ‘—"’—‘-‘4.1388 fecoil dist Doppler {JPGL 2 249(76)} .
I 478 A =36 s uvp) e 35(t,p),%S(t,py) ‘ P 40338 1.959: 42 10fs Doppler {PR C8 684(73)} :
[ 1/2+ 472 ¢ & %7Ci(d,3He) - - 1= iR AN ’—mfz_o 02 os 2.468; 1.07ps Doppler {PRC7 1120(73)}, 0.334ps Doppler
i 453 - 2+ 034s 7.1 1,2)- — 4|3 0626 < P {PR C8 684(73)}
[ 4.35 10 36 - A r 3.8305 2.492: 4271s Doppler {PR CB 684(73)}
1/2.3/2— 214 = + K 1.2+ 7.12 : L 7. — Y™ 39238 5.518: 1.67ns recoil dist Doppler {JPALB L37(73),
, /a1 " - Bty 19 7 p——E——gs —L_)——\_ 34614005 ps PR C14 160(76)}
4 72372 401 . 5 J-giglz—n ‘ - T |7 |4/ 3:6353 5 0o 2.676: <7 fs Doppler {PR CB 684(73)}
P 1/2+ 3.88 4, E 2 722, ! | | P || e[ F | esss0:0% b 2.810: 2.32ps recoil dist Doppler 1JPGL2249(76)}, 3.47ps
[ 17 /—36—\300x105 y Qg 12.805 & 6b 0.06 ps—— 5573 ° i Y e R -\_3.566 L% P recoil dist Doppler {NPA256277(76)}, 6.24ps recoil dist
5.5091 : r = v|¥ 3.473 Doppler WPAL 6 L37(73)}, 1.97ps Doppler {PR CB 684(73)}
- EC 10% 17CI B 1% 0.19 ps—— .:g%: - | OB ¥ 34694 _ 2.864: <10 fs Loppler {PR C8 684(73)}
[ 5/2.7/2- 3.20 ., B+ 0.0017% o+ 5F- 0.07 ps 5.251 o ] (1,2)- -l SERER 3.3318 4,07 ps 2.896EO.606ps Doppler {PR C8 684(73)}
i ® : 0.06 ps 4.575 o, 2.994:628fs Doppler {PR C8 684(73)}
3 _3/2,5/2+ 2.97 4,0 ol & Qu- 070955 30 36 Ar 0.02 ps o 4.523 o, 2- | —3:2080_ 10 ps 3.101:0.15%3ps Doppler {PR C8 684(73)}
i @ 36 B 18 4L 0.8 ps ~4.182 o -0t 812 3.209: 97 14fs Doppler {PR C8 684(73)}
L s/ae soor 168 Qg 1.1442 15 5346 s - || |l¥ —_3{@%%%-0.15 ps g.ssg: 7g7fs Doppler %PR c8 684((73))}}
| 3/25/2+ o 2.6014,g, 8.8 ns—i—___ o ® 3 I 0.06 ps ,469: <24 fs Doppler {PR C8 684(73
- ,f 0.08 ps—2* <3291 o, s A "J%g%ﬁ‘g—o.s o 3.599: 42 14 fs Doppler {PR C8 684(73)}
F [ (Z.50r MadREN W 3.635:21 11 fs Doppler {PR C8 684(73)}
36g; Y v| |+~ 28104 : 3.661: <56 fs Doppler {PR CB 684(73)}
Py 141 5 v i 3 ps 3.724: 49 11fs Doppler {PR.C8 684(73)}
s j F D+ +—2.6760 3.963: <21 fs Doppler {PR C8 684(73)}
r 5/2,3/2+ | 1.750g,.e A: —12.67 (;rzom systematics) ANDT 19 175(77)} L 3.997:217fs Doppler {PR C8 684(73)}
I Class: R; Ident: 252Th(*%Ar,36Si) INP A176 284(71)} o -%—\ rf_g_,%;?_ 1.6 ns 4.294: <7 ps recoil dist Doppler {PR C14 996(76)}
- 1 ; I —5 < \HV:EI—Z—';G‘7§—O~O4 ps 4.300: <35 fs Doppler §CIP 53 1734(75)}
L 36P F— L2 —1.0 ps 5.313: 18.912ps recoil dist Doppler {PRC14 160(76)}, 222ps
i 1/2+ 1,184 4,50 15 0s 0 L recoil dist Doppler {PR C14 996(76)}
1+ A: =20.77 (from syste . ‘0 R 3 5.780: 0.3 ps<t; 5,<0.7 ns recoil dist Doppler PR C14 996(76)}
i Class: R; Ident:(“zTh("g::,;QS)tlif\lsP)zﬁg?zgig;s)(iwx 365 [ others: iNP A256 277(76.)’ PR C8 684(73), PR C7 1120(73)}
i 16 ol 2 1.9592 4 04 ps EC: EC(L)/EC(K) 0.1128{Phil s8v7 1223(62)}
. L _lr_f—‘—-—""@ 1.8 ps Internal bremsstrahlung endpoint: 1.1388scint {YadF 18 239(73)};1.17815
r L scint {NP 59 504(64)}; 1.15818 scint {PL 18 293(85),
: %S levels — References F e © o088 AKoz 7 183(65)}; others: {PL 2 332(62)}
oL 94 o Decay: Phil s7v46 1337(55), Phil sBv7 1223(62), PR 159 951(67), ! [ 0.6 ps
P : : - JINC 28 937(66) - . ) 2+ 3.00x108 b4 B
35pp #S(t,p), ¥S(t,py): PR C5 1238(72), PR C3 2323(71), NP A214 1(73 36 i
18 37C1(d,3He): PR 177 1624(69), NP A140 494(70), NP A214 1(73) : 17C1 : I 1+ 1.16475
EC,B* . 8 ps
1,9% 1=
0+ 0 EC1.9% /3.5, 8+ 0.0017% /4.5 L %Cl levels — References
?28 365 ; 3 0.78842 20 ps 14 reactions: NP A214 1(73), NP A264 63(76), PR C14 996(76), PR C14 160(76),
16 i PR C13 461(76), NP A239 189(75), JPGL 2 249(76), PR CB 684(73),
%: 0.017 (deep terrestrial sources); 0.015 to 0.020 {other sources) {BNL-NCS~50605(77)} | NP A256 277(76), NP A265 220(76)
A: —30.6659 15 JANDT 19 175(77)} , -
I: O MA §PR 75 529(49)}
o, 0.153 (reactor spectrum) {PC77 Holden} . i
ty/a(levels): 3.291: 7621 s Doppler PR C5 1238(72)}; 3.346: 8.82ns delay coinc {PR C3 2323(71)}; 4.192: 0.83ps Doppler {PR C5 1238(72)};4.523: 176fs b I
?Po’s;égegsgpzi? ?15 1238(72)}; 4.575: 5510fs Doppler §PRC5 1238(72)}; 5.251: 6928fs Doppler {PRC5 1238(72)}; 5.391: <28 n's (.1610); coinc ‘§ I +
S (71)}, >0.2 ps Doppler {PRC5 1238(72)}; 5.509: 0.195ps Doppler {PR C5 1238(72)}; 5.573: <0.14 ps Doppler {PRC5 1238(72)k i 0=
. : _5271‘5 Doppler. $PR C5 1238(72)}; 6.225: <21 fs Doppler {PR C5 1238(72)}; 6.51: <0.3 ps delay coinc {PRC3 2323(71)} 7.12: <0.3 . 36
delay coinc §PR C3 2323(71)}; others: {PR C3 2323(71)} i /.14 <B.9ps 1’7‘C1
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13 reactions
=116 additional levels above 8.55 MeV.

T
0+ 2 10,850
10
F_0+ 1 9,70
E 2 ; 8,55
5 345 — 8477,
i 6.4 0.03 ps
=~ o4
L - N o | e || et 8.3
3= o ==|4—_8.332
- a | \_8.31
r -|— 8,24
1+ (1 8.130
i — || |z=|—| |¥9"8.10
8.016
- 12y | Yy YY) [ 7.97
- 7.879
\_ S 7.
— = [T || |25 —
X —-||l|/Z.7%%
ES) mJ_ ) | 3e——7.709
= — +—| |¥]~_7.672
- 7.5731
—tt=lel. (0,15 ps
v I E I - oo
12 A3 0,04
6 I —| | e’/ —Z.3540 4 1¢ pgs
—3 M\ | |{|=ll]] /7336 "5 g
— = X 7.32
3= - 7,258
. S e} - Nl
A ¥ 7247
12e /||| ||| | SRzl
T 21385 5 07 os
1.2 ] 7.136 g'ge ¥
] | 6.868
g — —| | |+4~"6.8365
r—— 4 w7 |% = 6.8352 g'g g:
1.2+ [ {6724
i f 6,646
L T3 1 — | T|4|4=<6-6108"4 02 ps
%—'—— | L4228 4 ‘—"i%?s-r—o.s ps
A — 17| "eze 019 ps
-4 ‘ 5.8959
"3»——\_{ /" 5.8567 8‘2 gz
LT 7 ¥ 528360 7%
5.194
T U - LYY .
- ¥ | < 5.1711 gaozsps
5 2= 49740 o 0
o - 29519~ P
2+ 4,4401
L 4 > 4.4144 8’(1)8 g:
Lot — 4.330 ‘
[ T 3- 41783 5 5 ps
-]
P2+ 1.97039 o8 ps

Bar
%: 0.337 (atmospheric sources; large variations reported for
other sources) {BNL-NCS-50605(77)}
A: —30.2313226 JANDT 19 175(77)}
I: 0 0{ZP 105 389(37), HPAc 26 811(53)}
0. 57 (reactor spectrum) {PC77 Holden}
o{n,a): 0.00557 (subcadmium) §PC77 Holden}
tysa(levels): 1.970: 0.305ps Doppler {PL 348 389(71)}, 0.248ps Doppler
INP A218 333(74)}

4.178: 2.03ps recoil dist Doppler {JPGL2249(76)}, 2.86ps
recoil dist Doppler {NP A256 277(76)}

4.330:>0.5 ps Doppler {NP A218 333(74)}

4.414: B96fs Doppler {NIM 124 265(75)}, B8714fs Doppler
§CR 270B 115(70), JPPa 31 131(70)}, 6012fs Doppler
NP A194 481(72)}

4.440: 1064fs Doppler INIM 124 265(75)}, 6521fs Doppler
{CR 270B 115(70), JPPa 31 131(70)}, 6928fs Doppler
INP A218 333(74)}

4.952: <35 fs Doppler NP A218 333(74)}

4.974: 6.214ps recoil dist Doppler {JPGL 2 249(76)}, 13.622ps
recoil dist Doppler NP A256 277(76)}

5.171:884ps recoil dist Doppler {JPAL 6 L37(73)}

5.194: 6921 fs Doppler INP A218 333(74)}

5.836: 62fs Doppler {NPA194481(72)}, 104fs Doppler
NP A218 333(74)}

5.857: 0.188ps Doppler NP A218 333(74)}, 0.2412ps Doppler
INP A194 481(72)}

5.896: 0.5524ps Doppler {BAPS 15 806(70)}, 0.21%43 ps Doppler
INP A218 333(74)3, 0.28%97 ps Doppler {NP A194 481(72)}

6.217: 0.196ps Doppler {NP A194 481(72)}, 0.164ps Doppler
INP A218 333(74)}, 0.246ps Doppler {BAPS 15 806(70)}

6.356:0.30 177 ps Doppler NP A194 481(72)}

6.611:157fs Doppler NP A218 333(74)}

6.835:0.5517ps Doppler {BAPS 15 806(70)}

6.836: 0.166ps Doppler INP A194 481(72)}, 0.146ps Doppler
{NPA218 333(74)}, 0.2170ps Doppler {CR270B 115(70),
JPPa 31 131(70)}

7.136:94fs Doppler NP A218 333(74)}

7.140: 6935fs Doppler NP A194 481(72)}

7.247: <21 fs Doppler {NP A194 481(72)}

7.258: <13 fs Doppler {NP A194 481(72)}

7.338: 105 s Doppler {NP A194 481(72)}

7.354: 9721fs Doppler {NPA218 333(74)}, 13262fs Doppler
NP A194 481(72)}, 16652fs Doppler {BAPS 15 806(70)}

7.433: 35742 ts Doppler NP A194 481(72)}

7.573: 0.217ps Doppler iNP A194 481(72)}, 0.116ps Doppler
INP A218 333(74)}

8.472:307fs Doppler {NP A218 333(74)}

others: {NP A256277(76), NP A218 333(74), JPAL6L37(73),
PRC7 1120(73), NP A194 481(72), CR270B 115(70),
JPPa 31 131(70), NP A127 13(69)}

36
19K
A: —17.4268 ANDT 19 175(77)}
I: 2 OP/RD {JPJS 34 164(73), NP A246 187(75)}
#: g* {PR C4 1800(71)} :
ty/at 3443ms {PRC13 331(76)}; 3416ms {PR C6 869(72)}; 3364ms

{PR C4 1800(71)}; 26525ms {PR 153 1165(67)}; others: %Ar(He,t)
{BAPS 15 1690(70)} 3.35
Class: A; Ident: excit {PR C6 869(72), PR C4 1800(71)}; genet energy F
levels {PR 153 1165(67), PR C6 869(72)} 3L
Prod: %Ar(p,n) {PR 153 1165(67), PR C4 1800(71), PR C6 869(72), [ o—2.85
PRC13 331(76)} . 2.56
y:{norm: y,g;0 (¥ 822%), from level scheme) 1.970444 o 2.41
(t,10010),  2.1702920? (1,3.74), 2.207833 (1,36.517), 227

2,4334321 (t,38.818), 2.1704642 (t,5.823), 2.6992845?
(t,0.47035), 2.896973¢2 (4

1.219), 4.1785341 (4,2.57), 2-_ 1.8

4.440795¢ (1,9.85), 4.6409650 (t,0.8870), 4.7596072 [ 167
(1,0.549), 4.696271709 (1,0.426), 4.9500497% (4,0.206), [ 158
4977157052 (,0.17¢), 5.1695177 (1,0.376), 5.206534 :
(1,0.389), 5.3675247  (1,0.668), 5.7382455 (1,0.447), ; 1.12
6.5850549? (1,0.207), 6.6121337 (+,8.16), 6.730535%  1f-
(1,0.557), 7.1776252" (1,0.466), 7.5315710¢ (1,0.15530), [ 080
¢ ,

7082455 (1,0.213), 7.9705369 (1,0.15525), 8.13262140 [
(1,0.06520), 8.21835 116 (1,0.060 15) Ge(Li) {PR C13 331(76)} -
1.96985 (1,10070), 2.17159 (1,2.86), 2.2083+ (1,37),

2.43374 (1,425), 2.47206 (1,5.69), 4.180410 (1,3.99), o:— 2 )

4.44176(1,11.86), 6.61276(1,97) Ge(Li) {PR C6 869(72)}
1.97007 (1,1002), 2.2067 10 (1,212), 2.43447 (t,266), 4.17839
(t,2.26), 4.439812 (t,57), 6.609620 (t,2.66) Ge(Li)
$PR 153 1165(67)}

38
19K

%Ar levels — References

Decay: PR C13 331(76), PR C6 869(72), NP A214 1(73)
13 reactions: NP A214 1(73),

NP A218 333(74), PR C14 1320(76),
JPGL 2 249(76), NP A211 405(73), PL 498 263(74)

?SK levels — References

BAr(He,t): PL 338 302(70), NP A214 1(73)

2+.0.34 s
36
: i intensities refer to 3K decay. 19K N
T LA i [¢]
2,3+ NP i 9.502 0.2% 4.2
* ; " 4
1+ (1) o _ 9.218 0.1% 4.7
9 24+ 1 & o 8.556 _ 0.2% 4.9
| | $F /8,133 0.1% 5.4
- 2.0 ney 5”(;‘9,@@% o [7.871 0.2% 5.2
e B R, DONS —/7.708 5% 4.
D Lt ©,.0
° LR | | [T v e @ oS3 e———— /755~ row 45|
10 fs55¢ D06 v o & AN GG YN /7477 0.8% 5.0
3+ == | Y8 O ey 7.1395 _ 0.7% 5.0
7 0.07 ps  pr 9959, K0 \6.867 0.4% 5.4
l.+2___/— . [ "H;,ﬁ,,\\«K \ 6.731 0.9% 5.7
z: 1 ] 1 T ‘ \6.6105 0% 3.5
T T | oo 2o S
S R | l % 1 w2 »?9&\0 ,\Q%{b 4.9740 _<0.7% >5.8]
8 ps S & L WY ‘\'\/:___—'—@519 <0.2% >6.4]
5 2+ = o ) N oy 19
2+ | N ‘j_ s;_L Té’é\ - 4.4401 _ 8.3% 4.9
0.10 ps—5~ | | oS 41783 <0.7% 6.0
2.2 ps — — | ’
) | | |
3 | }
NS o ©
ae b I l Jd &
3.00x105 y S < " ‘ SN
2t 2 S LS 1 } ~ 0.28 ps  1.97039 _44% 4.8
2 \?— + | ]-i .
17C1 i
1B |8~ 98.1% ol sehe s
1 8 8% k: 5 R N ‘
. o] olo| ol o) o‘oco o o
oflos.% 125 o+
36
18AT
375
16
A =37 (EB; JMD)
20 3/2+ A: —26.90830 {ANDT 19 175(77)}
- 0.173s @ f~ {HPAC 18 263(45), PR 163 1094(67)}
N [ 37 ty/z 4.992m {NPA223 620(74)}; 5.077m {NSEg 5 55(59)k; 5.042m
N + 2oca {HPAC 19 137(46)}; others: {NP A98 451(67), PR 163 1094(67),
15— B Y . RSCi 8 13(67), NP 9 334(58)}
B Class: A; Ident: chem, excit, cross bomb {HPAc 18263(45),
I~ Qp¢ 11.636 39 HPAc 19 137(46)}; genet energy levels {NPA15628(70),
~ PR C7 854(73)}
B Prod: 37Ci(n,p) {PR 163 1094(67), NP A118 185(68), NP A1563§8(70)};
0= — 4Oar(n,a) {PRC3 413(71), PRC7854(73)} S(n,y)
N p {HPAC 19 137(46), HPAc 18 263(45)}
- s2r 123 B: 4.754(5.66%), 1.644(94%), 1.044 mag {PR 163 1094(67)}
B others: {HPAc 19 137(46), HPAc 18 263(45)}
i 37 s {norm: (y 94.26%), from level scheme) 0.90634
Sz12 + K s {norm: Y3403 0093
N 50m B 19 (1,0.0627), 3.10332 (1,100), 3.74045 (180.232), 4.00937
B 378 (1,0.0184) Ge(Li), Ge(Li)—scint yy coinc PR C9 1453(74)}
N 16 B~ ' 0.9087 (1,0.0634), 3.10305 (,100), 3.7416+ (1,0.282),
2 32+ 350d  Qgc 61485 15 4.0117(1)0.0334) Ce(Li) NP A223 620(74)}
: ‘ 3.10335 (},100), 3.7418+¢ (1,0.303) Ge(Li) NP A15628(70),
ol 0 485450 32t 37Ar bR C7 85407 3%
37 18 others: {PRC3413(71), PRC2948(70), NPA118185(68),
17Cl RaAc 10 1(68), PR 163 1094(67), ZNat 11a 254(56)}
Qg 0.8138 6
37C1(t,3He)
3.43
\__/3.34
— T \3:26
3 . 2.98
L 2.78
37
15P ) 2.02
A: —19.01 (;;;m %ste;;\otics) $ANDT 19 175(}77)% o
: R; Ident: P) NP A176 284(71 140
Class: R tdent (AR 7y ?ZS levels — References
37CY(t,5He): NP A142 641(70), NP A214 1(73) | !
N X -}
¢ m

37
16S
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1.23 s 37K levels — References - : o 044 s
P 7/ L S Decay: NP A234 130(74), PR 152 995(66), PRL 13 767(64), PRL 13 764(64) ” A =38 (s ump) 38‘ e %Cl(n,y)
3\? 37 8 reactions: NP A214 1(73) \ - + Ca ’ 4 3Ci(d,p)
% K 10 |- BTy 20
o 19 a " %Cl(d,py)
o \:( ﬁ+ Y . reaciions - o+ 170 m 4°Ar d
é’ ¥ . » 42 qdditional levels above 5.320 MeV. - - <\ 093s & 0.1302 " (d,a)
0.03 ps{3/2+) 3" g 3.602 _ 0.014% 2. T , - 383 S- 06713 (745 ¢ g S fe o Qg 6742 9 ¢ *%Ar(p,°He)
3 0.02 ps S5/2+ | & 27962 2.0% J& 3/2.5/2+ : 5.320 5 - 16 2. ¥ 3'7 3m 761 T Additional levels above 3.564 MeV: 19 in (d,p),
R , . [ 3/2- \\‘ p , ﬁ%‘;ﬁ i 38 ’ 11 in (n7).
4.4 ns-1L2= Si1.6113 T X - 17CI B~ B+ T
b 8/2,7/2- 213 - Qg 2936 12 s
1 ; | i 5.12 C ok 0+ 3 8.22 o
’ 10 98.0% J.7 ' 3/2.5/2+3/2 5.049 - 0+ Qg 59131 17 3
0 35.0 d&-g—_—— 5 3/2.5/2+ / \5.02 0 Qg- 49170 9 3 ; -
37, | 372572+ , 4,652 8 Ar o 3
18 r , YT ——————C X 77 18 °F —_ 3.5643
~ ~ : ———— 4,75 F — = (3538 4,
" + 4,66 p” - 3.
?ZAr levels — References ’ | ———1-/3_—""‘ w 2.582 : ,; . 38P - 3.29 .
Decay: NP A170 111(71), PL 12 229(64), PR 175 1426(68), B _1_&,__,__,,__\___4_.%_9% 15 i o —|e.25 .
Nz %11‘: 11((7732)' ijﬁfsf 5;(17(‘3;3) JPGL 1 35(75), PR C14 996(76) [ :.4?7 i A: 14,56 (gfm systematics) IANDT 19 175(77)f 3- 1,2+ 2,95
14 reactions: NP A ' ’ , ’ * . ~f Class: R; Ident: 232Th(*0Ar,38p) INP A176 284(71 B e ——— | S aer 4
CJP 53 2534(75), PR C10 1050(74), NP A250 309(75), o | — | — 4.28 ? Far, TP 70 . = 2,8950 .,
PL 60B 32(75) _ 413 384 | 0.08 ps—3= ‘ 2.7431 guq
. 1/2- , 4,001 ; 16 |
- — | T g =
37 [ —T7 r'—iﬁ— ‘ A: —~26.862 12 ANDT 19 175(77)} [ |- | | = | 2252 aa
19K + | | 3.84 : #: 8~ {PR 109 504(58), PR C3 180(71)} L
. ' [ ‘ : | genet: parent 38CI, not parent 38MC|  {PR 109 504(58), 3
A: —24.7994 14 {ANDT 19 175(77)} I 3.62 ; RaAc 17 212(72)} I 0.23 ps.2a3= 1.9811,,,
I: 3/2 OP/RD {PL 268 721(68)} L —= | i—l : ty/z 169.67m {PRC3 180(71)k 170.08m {RaAc 17 212(72)% 1727 m 2 PS_ 12 T\ g yg/1.9419 020
@ B* PR B84 1059(51)} R [ N S—7.- 3” {PR 109 504(58)} [ 0,07 psg&=l\ | L8280
tyg 1.232s  {PR110 1414(58)k 1.25+45 {PL 12229(64), 7 Iy M A 3.317 ) Class: A; Ident: chem, genet PR 109 504(58), RaAc 17.212(72)} sep [ 0.5 psl— =L A N T
PL 13 358(64)}; others: {NPA170 111(71), PR1171297(60), : = | = y—=<3.270 isotopes, genet, genet energy levels {PR C3 180(71)} . 0.9 ps—— '\—”"‘w'swz"
PR 109 109(58), PR 96 773(54), PR84 1059(51), r | 3,083 Prod: 3’Ci(a,3p) {PR 109 504(58)} 3°S(t,p) {PR.C3 180(71)} % L 1.2 ps * ®an
PR 74 1559(48)} , sL g ) A X7 ) : “Ar(y,2p) {RaAc 17 212(72)} o 4 1.3089
Class: A; Ident: excit {PR741559(48)k. genet energy levels - | . e B~ 1.00520semicond—Ge(Li) By coinc {PR 3 180(71)} + 0.35 ps ~—oan
{PR 175 1426(68), NP A170 111(71)} ; - __5/2+ | 2.750 0.99412Si(Li)—Ge(Li) By coinc §Rahc 17 212(72)} r
Prod: “°Ca(p,a) {PR 117 1297(60), PR 109 109(58), PR 110 1414(58), ‘ : [ 3.02 (53%), 1.11 (95%) abs, scint, scint-scint By coinc 1L
PL 12 229(64), PL 13 358(64), NP A170 111(71)k 6Ar(3He,d) L l PR 109 504(58)} I
{PR 175 1426(68)} . , 2.28 ; y:{norm: y, g (¥ 842%), NP A214 1(73)) 1.74622 (1,3.44), b 0.21 ps—3= 0.7553 ., .
B*: 5.157mag {PR 117 1297(60)} L TAEE T i - 3173 o 1.94172(1,100) Ge(Li), Ge(Li)=scint yy coinc {PR C3 188(71) B = 0.6713 .. n
5.107mag {PR 109 109(58)} o0 . = I ; 0.19624 (1,0.207, coinc 7y ,46), 1.74595 (1,2.63), 1.94213 -
others: {PR 84 1059(51)} o 2k “ (1'7100), 2.75165 (1,1.92) Ge(Li), Ge(Li) anti-Compt, r
y: {norm: ¥,594 (v 2.04%), PL 12 229(64)) 2.7944¢ ,(Ta,100). E | Ge(Li)-Ge(Li) yy coinc {RaAc 17 212(72)} [
3.6022(t,1.75) Ge(Li) INP A170 111(71), PR 175 1426(68)} i : others: {PR 109 504(58)}
1,612, 7,704 (1,100), 550 (1,0.97 17) Ge(Li) INP A258 341(76)} i \ ;
ty/5(1.379):10.55ns delay coinc {PRL 27 603(71)3 - 8/2.7/2- 1 1379 10 ns ok i S W Ny
‘ . . [ 2~ 1.369 170 m . SBCI
B* intensities to levels above 1.369 MeV were calculated from the relative proton 3 o+_ 17
intensities and the assumed log ft (=3.30) for the superdllowed § transition to the L 388
5.049-MeV level. The ground~state g* feeding was obtained from the mirror 37Ar 1 _16 © %Cl levels — References
decay. ‘ . B ﬁmy PP 27516 , Decay: NP A214 1(73), PR C3 180(71), RaAc 17 212(72),
0.173 s - AL s = ZP 170 76(62), RaAc 21 214(74)
32+ . i ! & 3Cl(n,y): ZP 170 76(62), NIM 104 45(72), NP A215 260(73),
i 84% 50 _ 1+ | w2 A 1.9419 A214 1
37 ) 2 5% 66 - T o NP 4214 1(73)
; 5oCa - | 2% 66 _0.1- - $—1:748 ¢ 5 ps C1(d,p), ¥Cl(d,py): PR 100 1317(55), PR 128 305(62), NP 83 80(66),
, T . g+ oL " , el i PR C5 431(72), NP A214 1(73), NP A225 93(74),
o p o % s 3—"'7 , 1 ¢ PR C7 1956(73), PR C10 1213(74)
6 v/ s — oo 10K 2 & 2:8713.0.715 s “Ar(d,a): JPda 30 1523(71), NP A214 1(73)
—;\_;L\ : N : /5:320 - 1.0% 4.9 37 I 2% 97 _ 0 40Ar(p,3He): PR C1 561(70)
2t - — /6,12 . 5.9% 4.2 Ca ot U2% 477 2 37.3 m
32+ 30| | T /5.049 47z 4.5 - <0 } 380
s 3252+ [ TN o4 A: —13.16439 {ANDT 19 175(77)} 17 381
¥ 1+2+ - N A 508 2 1% 48] 4 8%, 8*p {PRL 13 764(64), PRL 13 767(64)} 17
\ 4. A% 4, .
() / \ 4.417 1.2% 5.7 t,./zi 0.1734s {PRL 13 764(64)}; 0.1775s {PR 152 995(66)}; 0.1705s A: —29.79804 JANDT 19 175(77)}
4 . : 3.84 _ 4.5% 47 {PRL 13 767(64)} ¥: ™ {PR 49 368(36)}
+ 3.62 . 4.0% 4.6 Class: A; Ident: excit, "eﬂ"yg;é“i'5“2°9{§§(Lsé‘;’;767(64)’ PRL 13 764(64)%; ty/at 37.294m {PRBO 917(50)}; 37.187m {RaAc 12214(69)}; 37.42m {NSEg 48 319(72)k 37.12m {NIM 17 225(62)}; others: {BARB 41 467(55),
_ Jenet enerqy levels bans Rooto.dzn)  {PRL 13 764(64)k BARB 40 802(54), ArkM 33An9(46), ArkM 32An16(45), PRSL 174A 546(40), PR 51 1033(37), PR 49 889(36)}
s Prod: 3§2P»(§:) 5 i??éf;gés;‘éﬂéi) oR 105(;’995"()66)§ ’ Class: 3A7. Ident: chem, n—capt {PRSL 149A 522(35)}; chem, sep isotopes {PR 57 843(40)}
. /5. - 1 2.750 6% CAr(“He,zn r EONCRIS RS - Prod: %/Ci(n,y) {PRSL 149A 522(35), PR 57 843(40), PR 72 888(47), PPMJ 2 9(41)h 7 3 h 38
5/2% 2,750 6% 4.9 pt 0.87075 (113.815), 1.70910 (18.75), 1.92510 (19.76), 2.49820 PR(23y1)8(§)(71)} (35), (40) 47), 3599(41)} °Ci(d,p) INP A112 372(68)}; daughter 8S {PR 109 504(58),
($2.53), 2.58020 (14.54), 2.74520 (+2.510), 3.06315 (14.0712), B 4.9135(57.613%), B,57 (11.18%), 4.1, (31.36%) mag {NP A112 372(68)}
P3.103 (1100), 3.17310 (112.810), 3.33930 (f1.74), 3.48720 4.815(53%), 2.775(16%), 1.111(31%) mag PR 77 50(50)}
2 0+ . 0 ($1.14), 4.04620 (11.42) semicond NP A2;:4 132(742}69 5 others: {PPMJ 23 618(41), PPMJ 21 626(39)}
12+ 36A, 1368 8% 5.7 1.693 (18), 11 .3344(1;61); %-;016) “?37?‘('116 é;‘ )i F fﬁfoﬁ' y: {norm:y, 5 (¥ 422%), from level scheme) 1.6421613(1,73.89), 2.1676076 (1,100), 3.8102(+,0.0615) Ge(Li) {NP A112 372(68)}
_— e AL e e BE LR S 3.07879 (1100), 4. 12. N IARLLE -0, 1.6424215(,76.77), 2.1674112(1,100) Ge(Li) {NP A215 260(73)}
1 4.993.(10.7) semicond {PR 1152757' 6(4 )éRL 13 764(64)} others: {HPAc4699(73), RaAc17212(72), PRC3180(71), HPAc40 340(67), PR 154 1116(67), PR 140B1529(65), NP 60 544(64),
others: {NP 81 113(66), PRL 13 767(64), (84) NP 51 684(64), NIM 17 225(62), PR 75 992(48), ArkM 33An9(46), PPMJ 23 605(41), PRSL 174A 546(40)}
; 40Ca(3He,SHe) pyé:;: ;HPAC 41 77268%} (503
: 77(6): {HPAC 46 99(73), PR 95 456(54), PR 80 115(50)
oF 1.23 s mmiidis . oS % L — 161 BYop(0): {HPAC 41 77(68)} :
37K 1 t,/z(levels): 0.755: 22524 fs Doppler {PR C10 1213(74)}, 20121fs Doppler PR C7 1956(73)}; 1.309: 0.353ps Doppler PR C10 1213(74)3, 0.39‘_‘;‘7 ps Doppler
19 : . . {PR C77 1956(73)3, 0.6921ps Doppler {PRL 25 1352}70)}; 1.617: 1.57ps Doppler {PRC7 1120(73)}, 0.77f5%ps Doppier {PRC10 1213(74)},
31ca levels — References oF- BB e 27 .o:‘,/ ps L;;,;%/;ag 1§;>F1e3c(77 ; )9;5(073;);; 1.?2: ?.gzgéépcsﬂggg/(e?g ){}PR ;:1708 ;212&74)}, 0.83:~71psé Doppler {PR( c7);956(73)}; 1.746: 0.447 7 ps
. 37 oppler ,» 0.72ps Doppler s 1. H 10fs Doppler {PRC10 1213(74)}; 1.981: 0.232ps Doppier
“ca(*He,%He): PR 174 1247(68), PR 166 1096(68), PR C8 210(73), NP A214 1(73) 2oCﬁa §PR C10 1213(74)}, 0.396ps Doppler {PR C7 1120(73)}, 0.306ps Doppler {PR C5 431(72)3, 0.186ps Doppler {PR C7 1956(73)}; 2.743: 28 14fs
Doppler §PR C7 1956(73)}, <20 fs Doppier §PR C5 431(72), PR C10 1213(74)}; others: {PR C7 1956(73), PR C5 431(72), PRL 25 1352(70)}




PC68 Lieb}

84
38{?7(31 37.3 m re1m 003
— + O+
A: ~29.12674 ANDT 19 175(77)} 33-8_ 38 38m
#: IT{ZP 170 76(62)} 1,;,Cl géi," 19K 19
ty/z: 0.715429s INIM 104 45(72)}; others: {RaAc21214(74), ! @,’?\, ﬁ+ ﬁ+
ZP 170 76(62), PR 95 613(54)} ~ g g,’%
Class: C;Ident: n—capt, sep isotopes {PR 95 613(54)} 4 A@@@M
Prod: 37Ci(n,y) §ZP 170 76(62), PR 95 613(54), NIM 104 45(72)} \31%4.9 _3-/ '*-'-_--—-7\5—&8.1.0_1_0_05 ps
7: {norm: 79671 (7 99.951%), from level scheme) 0.6713320 3 = o
(e/7 5.072x107%) Ge(Li), scint, scint conv {RaAc21214(74), 11%7.0 2+ o 0.4 ps 2,16760 99.8% 5.0
ZP 170 76(62)} 2
1
7
38Ar o ls8%2.27 o+ 0 _100% 3.5
%: 0.063 (atmospheric sources; large variations reported for
other sources) {BNL-NCS—50605(77)}
A: —34.71508ANDT 19 175(77)}
I: 00 {HPAC 26 811(53)}
o, 0.82(reactor spectrum) {PC77 Holden} 38 K
ty/a(levels): 2.168: 0.472ps Doppler {PR C14 596(76)}, 0.375ps Doppler 19
§NP A138 588(69)}, 0.318ps Doppler NP A127 13(69)}
3.377: 192ps recoil dist Doppler NP A181403(72)}, 244ps : —28.8020 16 {ANDT 19 175(77)}
recoil dist Doppler {NP A182 529(72)} I: 348 {PR 138 B773(65)}
3.810: 4814fs Doppler {NPA108 233(68), PC68 Lieb, @ g*{PR51 1033(37)}

NP A214 1(73)}, 5221 fs Doppler NP A138 588(69)} ty/zt 7.61377m {RaAc 14 46(70)}; 7.604m {IzF 31 284(67)}; 7.702m
3.937: 3212fs Doppler {NPA16856(71)}, 7311fs Doppler {NP 61 479(65)}; 7.675m  {NP 63 438(65)}; others:

NP A107 305(68)}, <28 fs Doppler NP A168 56(71)} §PR 175 1426(68), PR 138 B773(65), NP 41 364(63),
4,480: 1.9%1*ps Doppler {NPA16856(71)}, 1.1%5ps Doppler PR 101 776(56), PR 74 442(48), PR 72 639(47),

NP A182 529(72)} PR 52 889(37), PR 51 1033(37)}

4,565: 337fs Doppler {NPA107 305(68)}, 5114fs Doppler Class: A;Ident: chem, cross bomb {PR51 1033(37), PR51 1107(37)}

INP A168 56(71)} Prod: 3°Ci(a,n) §PR511033(37), PR52889(37), PR511107(37),
4.585: 1344ps recoil dist Doppler $PRC13 1217(76)}, 1304ps PR 72 639(47), IzF 31284(67)k “°Ca(d,a) {PR511033(37),

recoil dist Doppler PR C13 1944(76)} RaAc 14 46(70)}; 3Ar(3He,p) {PR 175 1426(68)}
4,710:>0.4 ps Doppler NP A220 317(74)} B*: no g9 (<0.6%),2.683mag {PR 101 776(56)}

4.877: 279fs Doppler {NP A107 305(68)}, 3117fs Doppler 2.605mag §1zF 31 284(67)}

NP A220 317(74)} v:2.16755 (7 99.803%), 3.93565 (y 0.203%) Ge(Li)
5.084: 5721 fs Doppler §NP A168 56(71)} {PR 175 1426(68)}

5.157: 2813fs Doppler {NPA16856(71)}, 157fs Doppler Yo.168 (¥ 99.971%), 73937 (¥ 0.1415%) Ge(Li) NP A258 341(76)}

NP A220 317(74)} . 1.65 (4,0.57), 2.17 (1,100) scint, scint-scint yy coinc
5.349: 13542fs Doppler INP A16856(71)}, 14649fs Doppler {NP 60 g44(64)} :

NP A220 317(74)} others: NP 41 364(63), PR 84 847(51)}

5.513: 0.196ps Doppler {NP A168 56(71)}, 0.2117ps Doppler BYop(8): INIM 122 369(74)} i

INP A220 317(74)} ty/a(levels): 0.459: 7.06ps recoil dist Doppler INP A226 326(74)}, 8.314ps |
5.552:86fs Doppler {NP A220 317(74)} recoil dist Doppler PR C15 303(77)}

5.595: 7627 fs Doppler NP A220 317(74)} 1.698: 4512fs Doppler {PRCB2240(73)}, 3717fs Doppler
5.658: 4410fs Doppler {NPA107 305(68)}, 28&fs Doppler INP A162 295(71)}, 5724 fs Doppler {PR C11 1925(75)}

INP A220 317(74)}, 6428fs Doppler {NP A168 56(71)} 2.403: 6217fs Doppler {PRC82240(73)}, 3717fs Doppler
5.734: <4 s Doppler NP A220 317(74)} NP A162 295(71)}, 5335 s Doppler PR C11 1925(75)}
5.825:0.24%%2 ps Doppler {NP A220 317(74)} 2.613:6.274% ps Doppier {PR C8 2240(73)}
5.857:<11fs Doppler NP A220 317(74)} 2.646:0.98 70 ns recoil dist Doppler NP A226 326(74)}
5.975:>1.7 ps Doppler §NP A220 317(74)} 2.829: 0.195ps Doppler {PRC8 2240(73)}, 0.14*5ps Doppler
6.042: 6226ts Doppler NP A220 317(74)} §PRC11 1925(75)}

6.053: 6928fs Doppler NP A220 317(74)} 2.869: 3.18ps Doppler {PR C8 2240(73)}
6.211:6217fs Doppler NP A107 305(68)} 2.994: 15235 fs Doppler PR CB 2240(73)}
6.214:76fs Doppler NP A220 317(74)} 3.316:1.73ps Doppler {PR C8 2240(73)}
6.339: <13 fs Doppler NP A220 317(74)} 3.342: <38 fs Doppler {PR C8 2240(73)}
6.353:43fs Doppler NP A220 317(74)} 3.420: 70 10 ps recoil dist Doppler {NP A226 326(74)}
6.408: 1.03ps Doppler NP A226 326(74)} 3.432:<0.12 ps Doppler {PR C11 1925(75)}
6.496:87fs Doppler INP A220 317(74)} 3.458:22.56us {PR C9 1857(74)}, 22.17us {PL 48B 28(74)}
6.574:<4 fs Doppler NP A220 317(74)} 3.615:0.55 ps Doppler PR C11 1925(75)}
6.601: 175fs Doppler {NP A107 305(68)}, 117fs Doppler 3.668: 6638 fs Doppler PR C11 1925(75)}
INP A220 317(74)} : 3.688:0.28%} ps Doppler {PRC11 1925(75)}
6.622: 3528fs Doppler NP A220 317(74)} 3.702:>0.76 ps Doppler PR C11 1925(75)}
6.674: 165fs Doppler §NP A220 317(74)} 3.857: <83 fs Doppler PR C11 1925(75), PR C8 2240(73)}
6.682: >28 fs Doppler NP A220 317(74)} 3.978: <38 fs Doppler {PR C11 1925(75), PR C8 2240(73)}
6.773: <3 fs Doppler NP A220 317(74)} others: §PR C11 1925(75), PR C8 2240(73), NP A162 295(71)}
6.824: <14 fs Doppler {NP A220 317(74)
7.070:51 14fs Doppler {ZP A278 319(76)} 38mK
7.101: <3 fs Doppler NP A220 317(74)} 19
7.288f5327fs Doppler {ZP 271 195(74)} A: —28.6713ANDT 19 175(77)}
7.431:<13 fs Doppler {NP A220 317(74)} #: g5 {HPAC 26 691(53) PR 92 1076(53)}; I
7.508: <1.4 ps recoil dist Doppler {PRC13 1944(76)}, 20.04 ps 8 ¢ ' i ne

Doppler {ZP A278 319(76) {NuoCs10v25 41(62)

7.609: 63 b recoil dist Doppler {PR C13 1944(76)} ty/z 0.92567s NP A24262(75)% 0.922317s  {PRC132517(76)k
B.013: 4zpe  recoil  dist Doppler INPA272 466(76) 0.929235s {PL42B 341(72)k 0.9388s {ZNat 15a 593(60)};
PR C13 1944(76)} ’ 0.94412s {ZP 158 111(60)}; 0.9517s {PR 108 1495(57)};
8.077:0.113ps Doppler ZP A278 319(76)} 0.94810s {ZP 16594(61)} 0.9707s NP7 296(58)}; others:
: / §PR 96 1620(54), PR 92 1076(53)}
8.972:528 fs Doppler ZP A278 319(76)} Class: C:  Ident: it {HPAc 26 691(53) PR 92 1076(53
9.341: 7317s Doppler §ZP 271 195(74)} s o ?612‘0(5:))26' c (53), (63),
}?‘;Zi: ;L'“’s recoil dist Doppler IN° A272 466(76)} Prod: 35Ci(a,n) {ZP 158 111(60), ZP 165 94(61)} 3%K(y,n)
B14:52ps recoil dist Doppler §PR C13 1944(76)}
' $PR92 1076(53), PR 96 1620(54), NuoCs10v25 41(62)};
others: {PRC13 1944(76), NP A226 326(74), PL51B133(74), 40 N
NP A214 1(73), PRCB 168(73), NPA187 1(72). Ca(d,a) {NP 48 129(63), NP 63504(65), PR 116981(59)k
38ar(t,n) {PL 42B 341(72)}

NP A182 529(72), NP A181403(72), NP A172401(71), +. 5.00 int 1ZP 165 94(6 1)}

NP A168 56(71), JPAL 3 73(70), PL 33B 353(70), £ othere: f12F 31 284(67)1

NP A138 588(69), N,P A108 233(,68)’ NP A107 305(68), 9: no y rays observed scint fNuoCs10v25 41(62)}

85

16 reactions

- 11,8614 5 ps ~B30 odditional levels bove 6,948 MeV.
& _ 289 I 10,173 "
10 9,928
i 9,644 .
3 (8+) 9,341 0.07 10 reactions
E (7=) N 8.972 U7 ps ~65 additional levels above 3,978
3 ! MeV.
E __7s__(84) 4= , 8.5691 g 488 © T
% (74) I —|— 0.11 ps—- . 8.120
=h67 t|| T |=|4s B 8.0766—g.0126— £ 07 228
L 1.2) 4.214
[ 8+ 6 ps 7.6094 .
R (7-) T 7.5078 | —4:175
i 7.4310—
[ (6+) 7.288 0,05 ps
1
1+ 3.978
- - 0.05 ps 7.070——2:1%8 4 \ /3.936
=0 = S0 \ 381 -
N | i+ VYT | —/3.857
\ [ 3.841
(24) 6.948 o \—=||z|*=3.815
L = 6.904 869 . L 1 |o—| [¢~3.79
6.8699 — -
e — 6,853 — L - {4-.5+) 3.739
p—— ot o, B Dt A 8.846—"¢ 824=— ~||+~3.702
1- 6.7727 IR ——I N} X
=t {1— : B =TT | | Tq\3:688_( g oo
| (e3a - ]| || \3.668 075+ 5s
—(5-) 16 fs - o 6.6816 6,674 r 5+ / 3.66
TIT 11| |~0.08 ps 6.6216 Rl 2819 %0.5 ps
I ; 4— 15 fs— it WA ol £ ) 4 . 6.6012 6.5743_ L 7+ 3.4580 o0 .3 s
= . — o —(—)—\ E=e22.8 u
- 3.44
1,20 == |¥=| |4=<X3.432
e = R R AP 54998 6.485— g 4774 (B 3.4200 g oy pg
\d 1x _||_23e2
| 6+ el 1= 6.4082 | g ps | {2-.34) | [e—3:316 4 o ps
- 1= 4 fs 6.3535
Zle lelw 6.3386 —
A aud B a4 ;v 6.2761 6.2499 N
1,2+ -y TP w7 fs X ki d
—_——ls2 0.06 ps_— =+ 6.2138 6.2110— L 3.05
| | 3 —0= —3|| 2294 0.15 ps
I F 2- 2.869
(3.4+) _ || 0.07 ps 6.0531 —a 3 ps
0.06 ps—| 4| | | lag=bl 6.0418 — 1) I TTTeT—2.829 0.17 ps
B 2 4 ) L S JNE 4 5.9748 L (4) 2.6461
4 3= Y 2129 LY ps.
2,3 - <l 1=+ 5.8575 — n 2+ 1 2.403
i 3— ~0.2 ps ol 14-1T1e 5.8249 H 0.05 ps
1-.2+ _ ‘ 5.7339 2'_,
= - |5 vl 5.6583 .04 ps L 1+ —1.698 4 o4 ps
2+ R b 48 4 5.5946 0.08 ps -
1,2+ 5,5522 L
3 - | = ~8 fs L
L - o Vv 5.5134 0.2 ps F
1_
4
+ 83495 14 ps
L - i+ 0.4587 7 ps
1 _ 2+ 0.02 ps 0.06 5.1572 i
[ = . ps = 5.0844 — L
5 o 3— 0.03 ps :"35 1;'" 4.8768 X g*’ 1 321302
PO+ o — — - ___ 4.7103— - +
=4 =2r-5"n ps.0.04 pscl =it 132 ps——4.5852— 4 554 — 2 rios — ) T Do
3 19
- 2+ 0.03 ps
: — - 0.05 ps P ‘ 3.9366 3.8101 —
: o+ 33774 50 ps
2+ 2,16760 0.4 ps
%Ar levels — References
3 Decay: NP A214 1(73), NP A112 372(68), PR 77 50(50), PR 175 1426(68),
. ZP 165 94(61), PL 42B 341(72)
3 16 reactions: NP A214 1(73), NP A220 284(74), NP A220 317(74),
: ZP A278 319(76), PR C13 1944(76), ZP 271 195(74),
- NP A272 466(76), NP A246 117(75), PL 598 336(75)
0 o ———— SE——— —
38
1gAT




3K levels — References

Decay: NP A214 1(73), PR 175 1426(68), PR 186 1160(69)
10 reactions; NP A214 1(73), PR C11 1925(75),
NP A226 326(74), PR C9 1857(74),
PR C15 303(77), PR Ci4 908(76),
PR C13 2077(76), NP A265 220(76)

PR C8 2240(73),

PR C10
PR C10

2184(74),
1422(74),

86
0.44 s
0+
[
38
>oCa
3
2
1
o

38
5oCa

A: —22.0609 {ANDT 19 175(77)}
o: gt {PR 108 1495(57)}
genet: parent 3K, not parent 38k {PR 175 1426(68), PR 186 1160(69)}

tt/zz

71,568 (1,100), 3.2102(+,2.35) Ge(Li) {PR 186 1160(69)}

3.57scint {PR 108 1495(57)}

439 12ms PR 186 11680(69)}; 47020ms PR 175 1426(68)}; 66050 ms {PR 108 1495(57)}; others: NP A181 465(72)}

Class: A;Ident: excit, decay charac {PR 108 1495(57)3; genet energy levels {PR 175 1426(68)}

Prod: *%Ca(y,2n) §PR 108 1495(57)}; 36Ar(PHe,n) {PR 175 1426(68), PR 186 1160(69)}; 2*Mg(°0,2n) INP A181 465(72)}
y: {norm:yy ses (¥ 254%), from level scheme) 1.56775(1’5100), no 3,5 (1,<0.4) Ge(Li) {PR 175 1426(68)}

® 24Mg(160,2n)
4 3%;r(3He,n)

36Ar(3He,ny)

s #0Ca(p,t)

Additional levels above 6.27 MeV: 7 in

(pst).

6

38Ca levels — References

24Mg(160,2n): NP A181 465(72), NP A214 1(73)
38Ar(3He,n), ¥Ar(He,ny): NP A128 73(69), NP A144 17(70), NP A214 1(73)
49Ca(p,t): NP A276 201(77), PL 498 37(74), PL 23 4B7(66),
PR C5 485(72), NP A214 1(73) )

S
T

=

A:
Class:

'Y

*:

t q /2:
Class:
Prod:

g
r

n

BYp(6):
ty /,(levels):

(EB; JMD) 372+ 0.86 s

39
20Ca

A =39

3/2+ 56 m ‘ B+

37C \p

72- 269y

l“llllll

Qgc 6524 5

: (norm: ¥y .67 (¥ 54.313%), from level scheme) 0.250267

Qﬁ‘ 3.438 18

3 Ar \‘i,gg
10K

Q- 0565 5
39
165

-23.00 (from systematics) {ANDT 19 175(77)}
R; Ident: 232Th(*%Ar,39S) {NP A176 284(71)}

39
17Cl
~29.803 18 {ANDT 19 175(77)}
B~ {PR 76 704(49)}
56.26m {PRC5 128(72)}; 55.52m {PR 76 704(49)}; others:
{PR 87 358(52), UCRL~142(48)}
A; Ident: chemn {UCRL—142(48)}; chem, excit {PR 76 704(49)}
“Oar(a,ap) {PR 104 740(56)}; *Car(y,p) {PR 76 704(49),

PR 80 318(50)}; 37CI(t,p) {PR C5 128(72)}
3.452(72%), 2.18 (84%), 1.912(856%) mag {PR 104 740(56)}

(t,86.630), 0.841473 (t,0.106), 0.8566735 (,0.075),
0.88579 14 (1,4.02), 1.0900% 17 (1,4.72), 1.235410 (1,0.215),
1.267205 (1,100), 1.312110 (,0.53¢), 1.517368 (1,71.015),
1.5616 10 (t,0.586), 2.0937 (4,0.152) Ge(Li), Ge(Li)-scint yy

_coinc{PRCE128(72)

Yo.s0 (&/7 <0.002), 7,067 (e/7 <0.0016), {517 (&/y <0.003)
scint, scint-scint yf coinc, scint-scint yy coinc
{PR 104 740(56)}

§ZP A277 173(76)}

0.396:>1.4 ps Doppler {PR C7 170(73)}

1.301:>2 ps Doppler PR C7 170(73)}

1.695: 0.8 1% ps Doppler {PR C7 170(73)}

1.722:0.306ps Doppler PR C7 170(73)}

1.745:0.93ps Doppler {PR C7 170(73)}

1.786:>1.4 ps Doppler PR C7 170(73)}

2.060: <35 fs Doppler PR C7 170(73)}

2.,238:55268fs Doppler PR C7 170(73)}

2.424:>1.4 ps Doppler PR C7 170(73)}

2.490: 6935fs Doppler {PR C7 170(73)}

2.586: <0.21 ps Doppier PR C7 170(73)}

2.834:>1.4 ps Doppler PR C7 170(73)}

3.116:0.154ps Doppler §PR C7 170(73)}

3.534:<0.11 ps Doppler $PRC7 170(73)}

L I A L S S A SRR A RS IS I AR IR AR

so F'CI(t,p),¥Cl(t,p7)
as 404r(d,%He)

—— e 8.8
3/2.5/2+ 6.02
3/2,5/2+ 5.75
3/2,5/2+ 5.32
————— A8
3/2,5/2+ 4.41
3/2.5/2+ 4.02
3/2,5/2+ 3.534
- 3.44
0.15 ps — 3.116 ¢
2,8345 o
— -
0.07 ps ]
0.06 ps———————
A
0.9 ps——1I
0.3 ps— T
~0.8 ps

r \/6.14

- ' 5,810

F 3/ \4.748

0+ 6.27

5.70
5.60
5.43
2+ ——5.264
/ \5.16
2r—\4.898 ,

2+ 4.381 ,,

[ (6-) 4.181

3- 3.72
2+ <3695 ,,

O+ 3.06 L.

2+ 2.208,,,

.wll

38
50Ca

1/2+ 0.3864, ,

k

3?1

38¢C1 levels — References

37C1(t,p),37CI(t,py): NP A214 1(73), PR C7 170(73)
40Ar(d,3He): NP A214 1(73), NP A129 469(69)

ke

87

11 reactions

55 additional levels a

bove 5,00 MeV,

« T -
1/2+ 8/2 11,31
10 C 1/2+ $5/2 . 9,46
[ 372+ 8/2————=9.08 _
T _(172/24) 5.5355
b 1L2:3/2- 5,00
1/2.3/2— 4,91
4,82
4,71
A \ /_4.64
\ [~a57
15/2+ \ 4,5431
r \ .._____// 4,54
\Sy=———/"3 50
B J— 4,47
4,408
L 4%
1/2372— | 4.38
3 / 4‘§§
572,772 /—|Im\_4.26
- — 4,192 .
i232= [ | 418 _
— T4
(13/2+) 3,8920
™ 3.96
3.89
3.83
F 3,74
T —|——"3.8
I —|——3.62
TR R e
| 172.3/2- - 3.56
3,52
5 3.45
T 3.38
| =———x"3,36
+ 372872+ 3.8
1/2.3/2- / \_3.26
5/2.7/2- —_3.18
5/2,7/2- 3,05
. 2.80
+ 8292
1172 p Zg?l
L . Lo
1/2,3/2- 2.
| A
: P \ _ 2.5032
52772 —7| I 2
| 172,3/2= |+ _2.432
1/2+ p— 3582
Sy S AT
| 5/2.7/2- 2,003
I __3/2+ 1.5174
L 3/2- 1,26720
O—H

B

39

1 sAr
A —33.2415{ANDT 19 175(77)}
I: 7/2 0 {JOSA 57 1452(67)}

G4 600300 (reactor spectrum) §PC77 Holden}
#: 7 {PR 79 902(50)}

ty/at 2693y sp act {Sci 148 1325(65)}; 265y sp act {PR 86 811(52)}

Class: B;Ident: chem, excit {PR 86 811(52)}

Prod: neutrons on KCI {PR 86 811(52)}; 3Ar(n,y) {PR 87 886(52)}

B~ 0.5655 mag §PR 79 902(50)}
y: noy rays observed (Iim y 0.1%) scint {PR 79 902(50)}
ty/a(levels): 1.517: 0.955 s delay coinc {PR 104 740(56)}
2.651: <3 ps Doppler PR C13 1762(76)}
3.992: <3 ps Doppler PR C13 1762(76)}
4.543: 0.7 ps<t, ,,<2 ps Doppler {PR C13 1762(76)}
5.536:<0.7 ps Doppler {PR C13 1762(76)}

3‘2-{- 56 m
39
17C1 P
_ o ”?
B NN 28 O,
v VO
0.60% 5.8 + IR o D s —2:8292
ok R
2.3% 6.0 + o5 o & 25032
2.6% 6.7 1/2+ oty é’_,\v % ——2.3582
) 0.1% 279 _8/2.7/2- | | |, § 5 2.003
X N _T ~ot
Fa BB oo A
83% 57 3/2+ 7 S PE L 15174 (g5 oo
4% 2.2 3/2- RN 1.26720
1 b
&
1N
8%
3 (=] 'y}
! | -
oblzm oy o2 ‘ [ 269 y
39
18AT

Decay: PR C5 128(72), PR 104 740(56), NP A214 1(73), ZP A277 173(76)
11 reactions: NP A214 1(73), PR C15 505(77), PR C13 1762(76), PL 608 32(75),

?gAr levels — References

NP A250 45(75)

% 9

39
19K

3.26 {BNL—NCS-50605(77)}

A: —33.80628 §ANDT 19 175(77)}
I: 3/2 0, AB {Nat 140 276(37), PR 47 739(35), PR 48 746(35)}
0y 2.12(reactor spectrum) {PC77 Holden}
o{n,a): 0.00435PC77 Holden}
t,/z(levels): 2,523: 6112fs Doppler §PRC32232(71)}, 7322fs Doppler

2

3
3

3
3
3

4

4
4

4
4
4
4
4
4

INPA132 481(69)}, 4913fs Doppler INPA219 1(74)}, 228fs
Doppler {PScr 1 169(70)} T

.814: 494ps delay coinc {CIP 52 1090(74)}, 486ps recoil dist
Doppler {PRC9 953(74)}, 434ps recoil dist Doppler
{ZP A272 403(75)}, 546ps recoil dist Doppler §PR C6 873(72)}
.019: 154fs Doppler {PScr1169(70)}, 104fs Doppler
NP A151 465(70)}

.598: 353ps' recoil dist Doppler {ZP A272 403(75)}, 344ps
recoil dist Doppler {PR C9 953(74)}, 413ps recoil dist Doppler
{PR C6 873(72)}

.883: 19 14fs Doppler {PR C3 2232(71)}

.939: 62 14fs Doppler {PRL 28 1723(72), NP A219 1(74)}

.944: 9.870ps recoil dist Doppler {PRC11110(75),
PR C9 953(74)}, 7.9117ps recoil dist Doppler
{ZP A272 403(75)}, 0.83ps Doppler {PRL281723(72),

NP A219 1(74)}

.083: 30710fs Doppler {NPA219 1(74)}, 5426fs Doppler
{PR C3 2232(71)}

.095: 55 14fs Doppler NP A219 1(74)}

.126: 31710fs Doppler - {NP A219 1(74)},
§PR C3 2232(71)}

.475:0.156ps Doppler NP A219 1(74)}
.514: 28 1415 Doppler {PRL 28 1723(72), NP A219 1(74)}

.520: 11831 fs Doppler $PRL 28 1723(72), NP A219 1(74)}
.679:7621fs Doppler NP A219 1(74)}

.739:24 7ts Doppler NP A219 1(74)}

.B831: 144ps recoil dist Doppler {PRC11110(75),
PR C9 953(74)}, 134ps recoil dist Doppier {ZP A272 403(75)}

6928fs Doppler

4,929:6417fs Doppler NP A219 1(74)}
5.0087:0.43%17 ps Doppler iNP A219 1(74)}
5.009: <35 fs Doppler {NP A219 1(74)}

5

.163: 127ps Doppler iNP A223 253(74)}

5.173: 156 fs Doppler NP A219 1(74)}
5,262: 14 71s Doppler NP A219 1(74)}

(Continued on next page)




89

22 reactiohs
~66 odditional levels above 6.331

T

MeV.

8.0287 0,04 ns

8- MR 7,775
S S VD | (7,7391
7+ ]
L (7/2-). (3/2) | ’ 6.546
- __(11/24) i §.4757 5 o
3280212 | ron
I — 6,244 :
T I Je.192_ 002 Ps
L . \.__‘___i= —|/6.186 .
6.110 0 G
- .
L — =‘= —|=—|vv<6.003 08 Ps
||| —|—] | e~6.041
6 "(1/2.3/2— | 5.937 0.04 ps
—LL“Z—J—\_- ) = | —|—] |+/5.891
N~ U N ‘./
1/2,3/2— 1r]— g | — 5,827
J‘L“L—)"—\‘ o o —| |4/5.803
i — 1: A cdb— 4 :,;’3178—8'0 03 ps
S/2— SRR I R O 5.7185 o
- —7|| Tzit 0755 s
e == (NI = R
+ R
- _—T——-d_— l <y —y 5.501 0.3 ps
- , f 5,3544
—— T N & 217
3355 e == st
3/2.5/2+ || {8262 4 01 ps
[ | 5173 0702 ps
i | =o=|=) [vL5:163 4 01 ns
I | =v|[\s.457_ "
3282 | 8009
e — L 1 AR RN A
4 ps
1/2.3/2- 1 - 4.929 .06 ps
__._.._....____._L - _i_ﬁ_;’:ﬁm ps
5/2,7/2 +le—2732_6.02 ps
(7/2)- <+ { < | |—2:67910 08 ps
L (e/2.1/20) 4,520
l + - | /4,514 8’%}% pz
v | ow\ 4.4752 0.2 ps
(5/2)- 4,1258 :
] 1/2+ + J4.09508‘8'é ps
3/2- ; ¥ $v74.0830 503 ps
4 __(11/2-) 3.9444 5 o
172,3/2,5/2+ V| ¥ {3.0389 o b
3/2,5/2- +~3.8831 Nb.ozpps
} 9/2— 3.5976 37 ps
b 3/2- 3.0193 15
7/2- 2.8138 48 o
] o 250280 05 ps
2f-
1 e
0;&* (*)

:igK (Continued)

5.317: <28 fs Doppler NP A219 1(74)}

5.354: 11335fs Doppler {NP A219 1(74)}

5.501:0.3113ps Doppler {NP A219 1(74)}

5.596: <14 fs Doppler NP A219 1(74)}

5.644:0.6773 ps Doppler {NP A219'1(74)}

'5,711: 4931 fs Doppler {NP A219 1(74)}

5.718: 0.174ps Doppler {JPGL 1 L33(75)}, 1.970ps recoil dist
Doppler {PR C9 953(74)}

5.788: 28 14fs Doppler NP A219 1(74)}

5.803: >0.5 ps Doppler {NP A219 1(74)}

5.827: <14 fs Doppler {NP A219 1(74)}

5.937: <14 fs Doppler NP A219 1(74)}

6.041: 4221 fs Doppler iNP A219 1(74)}

6.110: 7628fs Doppler NP A219 1(74)}

6.244: 21 14fs Doppler {NP A219 1(74)}

6.331:<55 fs Doppler {NP A219 1(74)}

6.476: 8.24ps recoil dist Doppler {ZP A272 403(75)}, >3.5ps
Doppler $JPGL 1 L33(75)}, 0.7 pssSt, <2 ps recoil dist Doppler
{PR C9 953(74)}

39Ca levels — References

others: NP A246 477(75),

PR 170 1003(68), PL 14 113(65)

BAr(a,ny): NP A223 253(74)

40Ca(He,a),*°Ca(®He,ay): NP A214 1(73), NP 84 651(66), PL 18 61(65),
NP A177 307(71), NP A187 96(72), PR C13 461(76);
NP A148 299(70),

40Ca(d,t): PR 154 898(67), NP A119 161(68), NP A263 210(76);
others: PL 27B 76(68), PL 22 638(66)

“ PL 278 76(68), NP 73 33(65), PL 14 113(65) e 4Ca(*He,a),*°Ca(*He,ay)
49Ca(p,d): PR 172 1078(68), NP A185 465(72), PScr 11 79(75); A 40Ca(p,d)
others: NP A255 187(75), JPCo 31 C2-119(70), e 40Ca(d,t)
NP A126 60(69), NP A117 385(88), PL 278 76(68), e ®rr(a,ny)
N 1

#

Additional levels above 4.021 MeV: 12 in
(3He,a), 15 in (p,d), 26 in (d,t).
2+ 4.021

8.029:
PR C9 953(74)},

{PRC11 110(75),
Doppler

recoil dist Doppler
7 ps<t;;<35ps recoil dist

3817ps

§ZP A272 403(75)}
others: {JPGL 1 L33(75), ZPA272403(75), CJP521090(74),

NP A219 1(74),
PR C3 2232(71),

NP A206 193(73),
€69 MntriC 137,

PScr 10 43(74),
NP A151 465(70),

NP A132 481(69), NP 35 472(62)}

269 y 0.86 s

39 39

18AT 50Ca
B B*
‘100%/0./’ ;‘2+ . Q- _100%3.6

39
19K

3K levels — References

Decay: PR C8 657(73), PL 348 128(71), PR 112 1972(58), PR 79 902(50),

Sci 148 1325(65), NP A214 1(73)

22 reactions: NP A214 1(73), NP A219 1(74), PR C11 110(75), PR C9 953(74),

UPGL 1. L33(75), ZP A272 403(75), PScr 10 43(74),

NP A263 210(76), NP A233 317(74)

Class:
Prod:

ﬁ+'
v

.

ty /3(levels):

39
20C2a

: —27.28253ANDT 19 175(77)}
: B {HPAC 16 33(43)} ; i ,
: 0.86G430s {PRC8 657(73)}; 0.861s NP 7296(58)}; 0.8736s

§ZP 158 111(60)}; 0.887s {PR1121972(58)); 0.907s
{PR 96 1620(54)}; others: NP 54 549(84), PR1171297(60),
CJP 31 70(53), PR 90 995(53), HPAC 16 33(43)}

B; Ident: excit {HPAC 16 33(43), PR 75 542(49)}

39(p,n) PR 1121972(58), PR117.1297(60), PL 34B128(71),
PRC8 657(73)k “OCa(y,n) {NP7296(58), HPAc21200(48),
HPAc 16 33(43), PR 75 542(49), PR 96 1620(54)}

5.48025 mag {PR 112 1972(58)}

others: {PR 117 1297(60), PPSL 67A 443(54), PR 84 1059(51)}

no 7 rays observed (lim y 0.06%) Ge(Li) {PL 34B 128(71)}

others: {NP A258 341(76), PR 119 272(60), PR 112 1972(58)}

2.467:0.186ps Doppler NP A206 193(73)}

2.796: 62 17ps Doppler {NP A223 253(74)}

3.024: <8 ps Doppler {NP A223 253(74)}

3.640: 17 10ps Doppler {NP A223 253(74)}

3.870:<3.5 ps Doppler {NP A223 253(74)}

3.890: <26 ps Doppler {NP A223 253(74)}

3.936: <3.5 ps Doppler NP A223 253(74)}

3.951:2117ps Doppler NP A223 253(74)}

others: {NP A206 193(73)}

15 F A =40 Escmy
10 g_ 2- 1.35m ' /{
5 40c| P
£ 17 ; o &
™ - 28x10
! B a0
Qg 7.50 50 . EC10.7% 19 Be0.3%
B+0.001o% o+
L o+ Qp- 13116 5
0 20 » Qg 15050 6 ggca
18Ar |
40
165
At —22.24 (from systematics) JANDT 19 175(77)}
Class: R;Ident:232Th(*0Ar,40S) {NP A176 284(71)}

@*:
tl /21

Class:

Prod:
g~:

B

40
| 1~Cl
—27.5450 §ANDT 19 175(77)}
8~ {PR 103 504(56)}
1.322m NP A197 229(72)}; 1.382m {Th58 Robinsn}; 1.448m
{PR C2 948(70)}; others: {PR 103 504(56)} '
A; Ident: chem, genet energy levels {PR 103 504(56)}; genet
energy levels {NP A197 229(72), PR C2 948(70)}
40Ar(n,p) INP 62 172(65), PR 103 504(56), PR C2 948(70)}
~7.5, 3.2 scint {PR 103 504(56)} - :

: {norm: v, 461 (¥ 77%), from level scheme) 0.22255 (t,2.06),

0.23905 (1,2.06), 0.26005 (f,107), 0.30306 (,0.74),
0.31505 (+.,0.37), 0.36135 (1'70.92), 0.36906 (T70.21),
0.38105 (1’.,{.04), 0.4720+4 (+.37), 0.47944 (1,107), 0.62116
(t,<3), 0.64313 (t,808), 0.65972 (t,313), 0.98803 (t,107),
0.88103 (+,333), 1.04235 (1,62), 1.05115 (T762), 1.06292
(1,303), 1.08764 (1,1.05), 1.09255 (1,3.04), 1.15624 (1,6 1),
1.18674 (1,91), 1.31725 (1,5.06), 1.33346 (1,4.07), 1.35375
(t,2.510), 1.39475 (t,152), 1.43214 (,192), 1.46087
(+,1000), 1.55874 (t,6.07), 1.57998 (}.471), 1.58895 (1,122),
1.74652 (t,353), 1.77698 (4,0.203), 1.79782 (1,334),
2.05054 (1,132), 2,063010 (1'.,525, 2.22012 (1’7956), 2.45792
(f7665)’ 52412 (t,273), 2.62193 (t,19616), 2.84023
(1,38630), 3.101010 (t,14020), 3.183710 (1,1.05), 3.20823
(t,67), 3.35668 (t,47), 3.51105 (t,2.06), 3.7046s (1,107),
3.7599 10 (1,1.03), 3.78495 (1,81), 3.91862 (1,515), 3.94172
(1,2.05), 4.08218 (1,3.06), 4.147710 (f,111), 4.17873
(t,3.07), 4.32425 (t,2.05), 4.35763 (t,5.07), 4.48075
(1y3‘07), 4.58015 (1,1 .04), 4.73754 (1,5 7, 4.76873 (776 Dy
5.165510 (171.05), 5.309670 (t,27), 5.4001s (1’72.08),
5.629070 (t,1.05), 5.8799s (t,494), 5.950010 (1,0.59),
6.05315 (t,4.06), 6.20808 (t,0.53), 6.3385¢ (t,3.09),
6.47558 1,2.03) Ge(Li), Ge(Li)-scint yy ~ coinc
INP A197 229(72)} .
0.23903 (1,57), 0.26163 (,101), 0.48023 (1,183), 0.64382
(1,9310), 0.66052 (1,323), §.78825 (1,107, 0.88165 (1,313),
1.06343 (17283), 1.094670 (f,57), 1.432075 (1,213),
1.460715 (f,1000), 1.58913 (1,132), 1.74643 (1,303,
1.79783 (1'.,243), 2.45704 (T7458), 2.52424 (1’7233), 2,62162
(t,16617), 2.8398+¢ (+,29229), 3.1018¢ (1,5030), 3.9187+4
(+426), 5.8753 (1,6513), 6.3343 (1,72) Ge(Li), scint-scint yy
coinc {PR C2 948(70)}
others: {PRC7 854(73),
PR 103 504(56)}

JINC 30 685(68), NP 62 172(65),

B ;(1’80,

4- 182 ms

Qg 14320 4

%

A:
I:
o

ty /3(levels):

: \ XN
~0.02 ns - - s
\ [3.936 ye pa
4 I ry k]
\_[‘L .::‘_‘ g.ggg Yo ¢
/ Qa.ezs o as
0.02 ns—[ 3.640 o . o
: 3/2- 3,024
3 7/2 2.796 ° ¢
0.08 ns — = e e
0.2 ps /2% 2.467 o e
) ; )
1
0 %0_ e asme
39~
5oCa
i
40
£0C1(0.105)

& 877 {NIM 59 339(68), NuoC s10v54B 349(68)}
ty/zt 0.107s {NIM 59 339(68), NuoC s10v54B 349(68)}
Class: F;Ident: excit INIM 59 339(68), NuoC s10v54B 349(68)}
Prod:

4OAr(n,p) {NIM 59 339(68), NuoC s10v54B 349(68)}

40 5
18Ar

99.60 (atmospheric sources; variations reported for other
sources) JBNL-NCS—50605(77)}

~35.04027 JANDT 19 175(77)}

0 0§ZP 105 389(37), HPAC 26 811(53)}

0.645{PC77 Holden} .

1.461: 1.3321ps Coulomb excit {PRL 24 903(70)}, 0.8721ps
Coulomb excit {YadF 2794(65)}, 0.8326ps Doppler
NP A172 401(71)}, 1.3535ps Doppler JPGL 2 117(78)}

2.121: 104 14ps delay coinc {PRCS 791(72)}, 48268ps Doppler
{BAPS 13 1381(68)} :

2.524: 0.234ps e~ Coulomb excit {PR 104 1466(56)}, 0.195ps
Doppler  {NP A172.401(71)}, 0.3710ps - Doppler
PGL 2 117(76)}

2.893: 2.9 14ps recoil dist Doppler {PRC12 1392(75)3, 3.0t 8ps

‘Doppler {JPGL 2 117(76)} . .

3.208:<24 fs Doppler $JPGL 2 117(76)}

3.464: 0.692ns delay coinc PR C12 1407(75)}, 0.643ns recoi/
“dist Doppler PR C12 1392(75)} o

3.511:8331fs Doppler JYPGL2 117(76)}

3.681:97%82 (s Doppler $JPGL 2 117(76)}

3.919:0.309ps Doppler {JPGL 2 117(76)}

4.481:<69 fs Doppler {JPGL 2 117(76)}

others: {JPGL 2 117(76), NP A172 401(71), JPAL 3 73(70)}




- 1.35 m

91
8- 198 o ® Ar(t,p)
Qx N : 8 a4 “Ar(p,p),Ar(p,p'y)
2 Ge 8§ 7273 8 40pr(a,a’)
g B2 % x (2+) 2,64 o e 40Ar(d,d’)
SISS 3 g X 249 v ¥Ci(a,p),¥Cl(a,p7)
- J| @ 2.30 - e Coul. ex.,*%Ar(e,e")
- & e L |8 4IK(d,%He)
a ;:; L 7,07 : Additional ‘;l;evels: 27 “OAr(y,n) levels between 10.3 and
P »* 7+ 12.5 MeV, ,
S - N - 3- 4+ 6.84
w0 [~% % [ ] i
At (3=,41) .76 ’
© 3 ®
M~ O = Q .67 ®
So o © “ (24 6.47 4%Ar levels — References
o L + X '
©laloleltlolcloiolaln osngsﬁweseswesg A 3§ F 8 g Decay: NP A197 229(72), PR C2 948(70), NP A214 1(73)
*RRQI QSEQS.%ER.?EB’,RR IR YRR S 5 & § § & ] i 8.31 84Ar(t,p): NP A246 117(75), PL 43B 473(73)
P P b= e NN NN i bl b TR B I IR P © : 6.4 40Ar(p,p"),9Ar(p,p'y): NP A267 263(76), JPGL 2 117(76), NP A214 1(73),
& <8, 5%, - (41 6.05 . NP A166 378(71), BAPS 13 1381(68), PR C3 2259(71),
53, %94 6 s PC71 Place, PR C5 791(72), BAPS 17 92(72),
6, 5 XY - M & e NP 39 335(62), PR 150 912(66); others: NP A117 273(68),
‘effb <5 3 = ® NP 67 542(65), NP 27 665(61)
P, 11 o ' (5-4+) 567 o Opr(a,a): NP 12 1(69), NP 56 259(64); others: PR C13 994(76),
§9 <l ¢ ); PRL 34 748(75), PRL 28 694(72), JPJa 28 1107(70),
KL & o 23":*3 220 PL 338 343(70), RRou 15 1093(70), StCF 22 477(70),
*5'09. l e f;& 3o 530 e NP A137 177(89), NP A128 81(69), RRou 12 525(67),
214 / i . ° NP 10 583(59)
s
0?5 &% L (2+) 5.30 . 494r(d,d): NP A266 173(76); others: NP A143 113(70),
02 1% o, NP A115 570(68), NP A111 265(68), ZNat 21a 964(66),
9%Eo |4 - 5,18 4 NP 70 383(65)
9550 £ - , I 5.12 ° 7Cl(a,p),"Cla,py): JPAL 3 73(70), NP A172 401(71), NP A214 1(73),
5, l"?e." 2 . : 5,00 R ) PR C12 1407(75), PR C12 1392(75)
w20 |7 5 V497 : Coul. ex.,®Ar(e,e’): PR 104 1466(56), YadF 2 794(65), NP A274 28(76),
&S <Y | ] ] R ——— Y7 SN PR§ 24 903(70); others: NP A219 450(74),
g‘s‘».‘ L ‘ i (3-) 4.87 e ¢ CUP'49 2073(71), ZP 243 132(71), PR 129 312(63)
Ho" £ o . (3=4+) ‘gg o 41K(d,3He): BAPS 13 87(68)
< %% ﬁ‘b ‘e - B *6'7"— A Other reactions:
god 6. <P I el 40ar(n,n'y): NP B1 468(66), PR 160 816(67)
] .61 WY, ’
%05 A 1 - .58 N “0Ar(%He,3He'): NP A125 449(69), NP A129 502(69), NP 50 549(64),
o <9(1_9L'/ 4,481 ., ¢ PRSL 257A 13(60)
120y N« - " /4419 oun o 44Ca(3He,”Be): NP A266 424(76)
?Oig'l o0 { | ) L /436 . 4pr(y,n): CJP 51 1176(73), PRL 28 1526(72)
%05 4.34 s % : ZP 225 303(69
s 8, | = 32 © Ar('/'lp)' (69)
o 0) : \2.3008 ye, Ar(e,e'p): PR 127 1746(62) |
9o, <0g, S0t . - 7 \2230 & |
0,0 |
629 o. 1 4,0826 |
et 1T [ [ E: L
{ N & 4
4o & 9 3o, Ye
10:’-1' I o t 0.3 . [ 40
) /‘?6‘0 ol 4 K
‘o0 % 3,6808 19
YT 1] | 0. S s o
Sen 18 - 2)+ 3.5113 %: 0.0117 {BNL-NCS-50605(77)}
AN 0.08 s_(_]i‘ L22s es e & ¢ 0.
op. < f’;‘f " " 0,68 ne—6f Ty||TT3aees— ot A: ~33.53528{ANDT 19 175(77)}
900 | 27 ; 1 : I: 4AB {PR 76 1068(49)} :
§o<:f.“ 099 ) | | 2+ 3.2080 o, o o8 @, 7020 (reactor spectrum) §{PC77 Holden}
<90 9‘/'9 ‘6 : L o{n,a): 0.393(reactor spectrum) {PC77 Holden}
5o o ] - 3 o(n,p): 4.43(reactor spectrum) {PC77 Holden}
£ g5 - L 3 ps—4¢ 28026 o, oy & f- 89.3311%, EC 10.6711%, B* 0.00103711% {NPA214 1(73),
" 01361 L , ZP 187 151(65), PR 126 1818(62), Phil s8v1 199(56)}; others:
%o, £ - - L {PR 103 1045(56), PR 103 987(56), AnaC27921(55),
%) "o : - 24 2.5241 PR 99 771(55), PR 9786(55), CJP 32 681(54),
Pl B —] ; - 0.3 ps . o eve PR 94 1793(54), PR 93 645(54), PR911223(53),
’ |~|8"‘9L9" : - PR 88 150(52), ArkF 3 171(51), Nat 165 356(50),
7 op— -] |l ‘ - PR 80 916(50), PR 80 909(50), PR 79 490(50), PR 78 624(50),
9 - - ox 2.1208 ZP 128 657(50)} '
£ 9 : - o - 0.09 ns o4 ey ty/q 1.2778x10%y (from b ;o(B7), t/o(EC)) sp act NP A214 1(73)}
9995 : . 2 ty/2(B 3: 1.4299x10%y (if natural obundance = 0.01178 4%; weighted
K o : r ) average) sp act iNP A214 1(73)}; others: {AmJP 40721(72),
- Nwis 53 272(66), Phca 31 1305(65), ZP 187 151(65),
: R , — [ Atya 12 320(62), AANY 91 166(61), PNII 26A 436((60;,
| L NP 11 492(59), Sci 126 545(57), Phil s8v1 189(56),
L mrrn | , || I | [ 1.1 ps—2* 1.46081 ¢,y aves PR 103 987(56), AnaC 27 921(55), JPJa 10 495(55),
.- i PR 99 771(55), Nat172361(53), PRB81 1058(51),
T L JJJJ LLL LL I PR 81 158(51), Nat 165 356(50), PR 79 940(50),
[ ] o ([ Rd] R ‘ L PR 79 490(50), PR 78 624(50), ZP 128 657((50;,
o & jE T I P 1 I i O e T I & s H & - PR 76 1535(49), PR 75 1107(49), PR 75 1106(49),
) — | o ¥ < 1 4
o o o 99 | Yy & 9 ~ 9 I PR 74 831(48)}
" w - ty/2(EC): 1.20417x10'%y (if natural abundance = 0.01178 4%; weighted
NI IR N R R e e A A N N N A R R AR CY Y EEERN N S = a % - average) sp act NP A214 1(73)}; others: {Phca 32 991(66),
¥ SNy S S SiSSi sl NINNNINNINGINGINIS ) N N s N 2 - o » ZP 187 151(65), PNII 26A 486(60), Sci126545(57;,
Blaeheltlels ¢ elrelel Blseluelsel faelecl®] Tl 12 . X ; - - AnaC 27 921(55), ZNat 10a 920(55), Nat 172 361(53),
Bl SSRGS, R cls R el 8o B N8 ° ' Nat 165 356(50), PR 78 624(50), ZP 128 657(50),
Ao L S S S e NN e N ve] vl ve] ™ H d Iq y
i W ol o e i D D D o = e e - v 4 e okl s R T T & ' PR 76 1535(49), PR 74 279(48), RMP 20 305(48)}
i PP PRV P B | ] T | L | ) | . i r . Class: A; Ident: chem {Phil s6v10584(5), PCam 14 15(6),
J L L el B e v b ) PCam 14 211(6)}; chem, mass spect PR51 178(37)
o~ & - AR GVEeD )
4g Ar ' (Continued on next page)
1
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92
Cl(ax,ny) 23 3230 0,03 ps
4OAr r 1 \ 3.1464
o (p,n7) —_ 1i.128
K(n,7) 1.2+ —[¥9—3.1103
s'K(drp)oaaK(d»P‘y) [ (5+) / T 1Y \3,100 0.07 ps
41K(d,t),4K(p,d) (2—,3%) . 3,028
“iCa(d,He) 3 [ | |4 | —222-0.07 ps
40 . ®ar(a.d) = 2.9507 "04 ps
19K (Continued) - &, Yt R2.947 _
Ca(d,a) L T8 1l 2.8792 3 ps
42Ca(p,3He) 1,2— 2.8080 0.1 ps
Prod: natural source {Phil s8v1 199(56), PR 126 1818(62)} ’ —“—\_ _ mo 06°ps
g7 1.32515mag {PR 87 1091(52)} 84 additional levels above 3.230 MeV. T3 ==y |+ g;g:% .
1.363mag {PR 78 629(50)} 3| = =N\2.7563
1.3225ci3t§§mo 10 495(55)} I 2,;',—, Ir MR g;gg 0.2 ps
1.352s¢int NP 1,1 492(59)} .
1.365scint {PR 77 399(50)} —0= gl |e| |—2:6238 0.2 ps
others: {Nwis 53 272(66)} F_(2,4)+ + %gzg; 0.1 ps
B%: Boass (BH/B1.1214x107°) scint By*y* coinc {PR 126 1818(62)} 7+ & | T4—2:5427 {7 1o
Bo.sss (BT/B~ 1.55x107%) scint Ay*y* coinc {ZP 187 151 (65)} ) L
v with EC: {norm: 7, 46 (7§1O.6713%). NP A214 1(73)) 1.460756 Ge(Li) _ 24101
NIM 52 349(67) —2 . .
75,46, (y/80.119514) sc(/nt,)} jon ch iPhil s8v1 199(56), & — 2.3976 5 03 ps
ZP 187 151(65), NP A214 1(73 : 5 2.2008
.others: {RaAc 13 171(70), JINST5 432(68), Phca 32991(66), X ——(1—)—\_1 L ,,_/ﬁgggg-ég g:
PR 134 BS506(64), PR 81 891(51), PRB80631(50), g— 222605 ' 0a b
PR 79 173(50),.PR 77 841(50)}
ti/z(levels): 0.030: 4.306ns delay coinc {PL49B261(74)}, 4.268ns delay
coinc §CJP 47 591(69)} (1)= 2.1036 5 5
0.800: 0.267ps Doppler NP A172 401(71)}, 0.35170ps Doppler L 3 o 2.0697 03 gs
INP A170 557(71)}, 0.40 171 ps Doppler §PR C7 1956(73)} P 2.0474 '3 bs
0.892: 0.6918ps Doppler NP A172 401(71)}, 1.03ps Doppler oL
NP A170 557(71)3, 1.13ps Doppler {PR C7 1956(73)} |2 U 19500  y s
1.644: 0.3407us delay coinc {PL 26B 295(68)}, 0.292us delay r
coinc NP A180 587(72)} I
1.959: 0.6518ps Doppler NP A172 401(71)3}, 0.7624ps Doppler
NP A170 557(71)}, 0.427%% ps Doppler {PR C7 1956(73)} o+ 1.6437 5 33 s
2.047: 0.3511ps Doppler NP A172 401(71)}, 0.3912ps Doppler
§NP A170 557(71)3, 0.319ps Doppler {PR C7 1956(73)} L
2.070: 0.4112ps Doppler NP A172 401(71)3, 0.4921ps Doppler
INP A170 557(71)3, 0.26%15 ps Doppler {PR C7 1956(73)}
2.104: 0.4514ps Doppler NP A172 401(71)}, 0.6927ps Doppler .
§NP A170 557(71)}, 0.36 11 ps Doppler {PR C7 1956(73)}
2.260: 6117fs Doppler NP A172401(71)}, 5521fs Doppler
NP A170 557(71)} = ,
2.290: 7923fs Doppler NP A172401(71)}, 7621fs Doppler 5— 1 089164 ps
NP A170 557(71)} > " 0.8001 03 ps
2.291: 0.144ps Doppler NP A172 401(71)}, .0.176ps Doppler r 3 P
INP A170 557(71)}, 0.21%1% ps Doppler {PR C7 1956(73)} L
2.398: 3514 fs Doppler NP A170 557(71)} o L
2.419: 0.46770ps Doppler §NP A172 401(71)}, >0.7 ps Doppler i
NP A170 557(71)}, 0.28%3 ps Doppler {PR C7 1956(73)}
2.543: 1.108ns recoil dist Doppler {PRC131217(76),
PR C14 160(76)}
2.575: 0.156ps Doppler {NP A172 401{(71)& 0.07(2p§§00pp/er .
NP A170 557(71)}, 0.14*2ps Doppler {PR C7 1956(73 I ~ .
2.626: 0.177ps Doppler pr A172 401(71)}, 0.268ps Doppler oL i_ 00296 4 3 p
NP A170 557(71)}, 0.22%75 ps Doppler {PR C7 1956(73)} W
2.731: <38 fs Doppler NP A172 401(71)} ng

PR C7 1956(73),

2.748:0.19% 13 ps Doppler {NP A172 401(71)}

2.756: <21 fs Doppler NP A172 401(71)}

2.7874:55221s Doppler NP A172 401(71)}

2.808:0.107ps Doppler INP 4172 401(71)}

2.879:0.27 10ps Doppler {NP A172 401(71)}

2.951: 3519fs Doppler NP A172 401(71)}

2.987: 6927 fs Doppler INP A172 401(71)}

3.028: <42 fs Doppler NP A172 401(71)}

3.100: 7321 fs Doppler NP A172 401(71)}

3.128: <21 fs Doppler {NP A172 401(71)}

3.154: <21 fs Doppler {NP A172 401(71)}

3.230: 2822fs Doppler {PR C7 1956(73)}

others: {JPAL 6 844(73), PC73 Alexder, PRC8 168(73),
BAPS 17°92(72), NP AT727401(71),
PRL 25 1352(70), PRL 14 593(65), PR 114 825(59)}

EC: EC(L+M+...)/EC(K) 0.348 {NP A98 577(67)}; EC(L+M+...)/EC(K)

0.4716 {ZF 208 234(68), NP A214 1(73)}

S7Ca,ny):

4Ar(p,ny)

3K (n,y):

®K(d,p),*¥K(d,py):

41K(d, t),*'K(p,d):
41Ca(d,3He):
BAr(a;d):

. “2Ca(d,a):
42Ca(p,%He):

49Ar(3He,t):
In-beam ¥ spect:
#K(n,n’):
41K(n,2n7):
43Ca(p,a):

9K levels — References

NP A172 401(71), NP A170 557(71), JPAL 6 844(73),
NP A214 1(73), JPAL 7 1985(74); others: PL 328 602(70)
JPAL 6 844(73), NP A170 557(71), NP A143 481(70),
NP A214 1(73); others: PRL 27 1081(71), PL 29B 570(69),
PL 268 295(68)

NP A180 579(72), CJP 48 1109(70), NP A214 1(73),
NP A222 388(74); others: PR C8 1833(73), NIM 105 301(72),
ZP 233 154(70), CJP 47 591(69), NP A124 34(69),
NP 89 254(86), NP 71 221(65), CzJP B9 544(59),
Atya 1 28(56), PR 102 1109(56), CJP 31 927(53),

PR 85 1012(52)
NP A225 93(74), PR 115 949(59), NP A156 305(70),
NP A214 1(73); others: PR C7 1956(73), PRL 25 1352(70),
PPSL 73 677(59), ZETF 33 1313(57), PR 91 1502(53),
PR 77 794(50)

NP A213 317(73)

NP A253 380(75)

NP A265 220(76)

NP A168 267(71), PL 32B 277(70), NP A214 1(73)

PL 32B 277(70), PL 22 1439(69), PR C1 561(70),

NP A214 1(73)

Other reactions:

PR 172 1072(68), PRL 25 829(70), NP A214 1(73)
PR C13 1217(76), PR C14 160(76)

Cf65 Antwrp 526

NP A180 587(72)

Cf63 Vienna 289

R

4%Ca levels — References

Decay: NP A234 130(74),
NP A214 1(73)
32 Reactions: NP A214 1(73),
PR C15 186(77),
NP A233 91(74),

NP A203 414(73),

PR C11 1159(75),

PRL 33 233(74),
NP A246 477(75),

NP A155 109(70),

JPPa 34 281(73),
PR C10 680(74),
PR C14 171(76),

PRL 35 23(75), NP A253 380(75); others: PR C13 699(76),

PL 55B 439(75),

UPJa 36 10(74),

PR C10 1798(74),

PR C9 1901(74), PRL 33 853(74), ParN 6 127(73), Fzka 4 65(72)

TR

A RAALS L

T

182 ms
4_“\
40
215C
ﬁ"'
12.08  _ 0.03
\ g /12,03 0.0t
11.85 _ 0.05¢
74 0.1t
11,64 0.08t
45 0.21t
22 1.4f
11,13 0.4¢
1095 0.8¢
10.83 . 2.8t
10.57 . 0.3t
10,531 _ 5
— b —
. .
9.98  _ 2.4t
9.82 5t
(3.4)- 9.669 23t
—3= ~_9.603 _ 8t
(3)-/ \_0.454 51t
9.364__ 14
O 0
3/2: 1.0 PGS
39 DEERES ""‘9"\"
4 ng Py 7.659 _50%  J.J
&
0.17 ps—3= Yo 6.5833 ~2% 5./
LN .
0.7 ps—2= S 5.6143 _11%__4.6
&
0.27 ns—3= S 44915 178 47
o5
.
3- 42 ps - 3.7364 _19% 4.8
E 1.28x10° y
4—
40
19K
B~ 89.3%
4
89.3% 78,7 0+ 0
40
20C@

40
20Ca

%: 96.94 {BNL-NCS~50605(77)}
A: -34.84688 {ANDT 19 175(77)}

L 0O{ZP 71 89(31)}
¢+ 0.41717(reactor spectrum) {PC77 Holden}

o,
dr(n.as: 0.0021 (reactor spectrum) {PC77 Holden}
ty/a(levels): 3.352:

2.158ns recoil dist Doppler
2#14 10ns delay coinc NP A216 90(73)}
3.736: 413ps recoil dist Doppler {PL 40B 635(72)}, 462ps e~

{JPPa 27 521(66)3,

Coulomb excit {PRC22181(70)}, 492ps e Coulomb excit

{PR 104 1466(56)}

3.804: 374fs Coulomb excit {PR 188 1815(69)}, 286fs Coulomb
excit {ZP 234 416(70)}, 174fs Doppler {NP A122 373(68)},
4813fs Doppler NP A108 6(68)}

4.491:2728ps recoil dist Doppler {PRL 23 534(69)}

5.213: 1.02ps Doppler {PR 181 1606(69)}, 1.88ps Doppler
NP A108 6(68)}

5.249: 0.152ps Doppler iINP A108 6(68)}, 0.07624ps Doppler
{UPPa 34 281(73)}, 0.105ps Doppler {FR 181 1606(69)}

5.279: 0.214ps Doppler {PRC3219(71)}, 0.196ps Doppler
§NP A108 6(68)}, 0.246ps Doppler {NP A178 612(72)}

5.614: 0.5814ps Doppiler {PR 181 1606(69)}, 0.6617ps Doppler
NP A131 113(69)}, 0.7622ps Doppler {JPPa 34 281(73)}

5.630:5315fs Doppler NP A131 113(69)}

5.903: 42 14fs Doppler NP A131 113(69)}

6.026: 0.182ps Doppler NP A131 113(69)}, 0.175ps Doppler
{PPa 34 281(73)}, 0.126ps Doppler §PR 181 1606(69)}

6.029: 0.3070ps Doppler §PR 181 1606(69)}, 0.49 15ps Doppler
§JPPa 34 281(73)3}, 0.39 13ps Doppler {NP A131 113(69)}

6.286: 0.318ps Doppler {NP A108 6(68)}, 0.359ps Doppler

“#§JPPa 34 281(73)}, 0.407ps Doppler {PR 181 1606(69)},

- 0.268ps Doppler PR 175 1446(68)}

6.508: 0.134ps Doppler {JPPa 34 281(73)}, 0.114ps Doppler
INP A131 113(69)}

6.544: 0.124ps Doppler {JPPa 34 281(73)}, 0.134ps Doppler
INP A131 113(69)}

6.583: 0.175ps Doppler {JPPa 34 281(73)}, 0.175ps Doppler
NP A131 113(69)}

6.751: 8335fs Doppler {JPPa 34 281(73)},
INP A178 612(72)}

6.909:2.36fs nucl res fluor {PR 165 1245(68)}

6.831: 0.347%,ps Doppler {PRC14 171(76)}, 0.104ps Doppler
§JPPa 34 281(73)}

6.932:0.219ps Doppler {JPPa 34 281(73)}t

6.951:0.83 14fs nuc/ res fluor {PR 165 1245(68)}

7.112: 5531 fs Doppler {JPPa 34 281(73)}

7.114: 0.03523ps Doppler {JPPa 34 281(73)}, 0.319ps Doppler
INP A122 373(68)}

7.239:0.105ps Doppler {JPPa 34 281(73)}

7.278: 4937fs Doppler {JPPa 34 281(73)}

7.301:0.125ps Doppler {UPPa 34 281(73)}

7.397:0.47 18ps Doppler {JPPa 34 281(73)}

7.425:0.2015ps Doppler §JPPa 34 281(73)}

+447:0.146ps Doppler {JPPa 34 281(73)}

.466: 74fs Doppler {PR 175 1446(68)}

.533:0.155ps Doppler {JPPa 34 281(73)}

62:0.176ps Doppler {JPPa 34 281(73)}

2

5

12845ts Doppler

.

5

624:0.114ps Doppler {JPPa 34 281(73)}
659: <10 fs Doppler {JPPa 34 281(73)}
6
6

D

.676:0.217ps Doppler {JPPa 34 281(73)}

.694: <6 fs Doppler {NP A122 373(68)}

.769:0.175ps Doppler {JPPa 34 281(73)}

B72:<14 fs Doppler {JPPa 34 281(73)}

.928: 4937 fs Doppler {JPPa 34 281(73)}

.876:<42 fs Doppler {JPPa 34 281(73)}

8.091: <28 fs Doppler {JPPa 34 281(73)}

8.099: 12.517ps recoil dist Doppler {PR C14 171(76)}

8.113: <14 fs Doppler {JPPa 34 281(73)}

8.138: <28 fs Doppler §JPPa 34 281(73)}

8.187: <17 fs Doppler {JPPa 34 281(73)}

8.323: 4223fs Doppler {JPPa 34 281(73)}

8.359:0.103ps Doppler §yPPa 34 281(73)}

8.424: <14fs Doppler {PL34B131(71)},
{JPPa 34 281(73)}

8.484:2415fs Doppler §JPPa 34 281(73)}

8.541: <28 fs Doppler {JPPa 34 281(73)}

8.551: <21 fs Doppler {PL 34B 131(71), JPPa 34 281(73)}

others: {JPPa 34 281(73), NP A178 612(72),
JPCo 32 C6-287(71), PL 348 131(71), PRC3219(71),
ZP 234 416(70), Cf69 MntriC 137, PR 188 1815(69),
PR 181 1606(69), NP A122 373(68), NP A108 6(68),
PR 175 1446(68), PR 114 240(59)}

NNNNNNSNSNNNNSN

<17fs Doppler
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32 Reactions

%

A:
*:
ti/az

40c .
2180
~20.5274 $ANDT 19 175(77)}

B, B*p INP A127 635(69), NP A234 130(74)}
182.78ms PR 165 1194(67)k 1792ms {NP 33 47(62)}; 1864ms

Many additional levels above 8.551 MeV.

[ 8.551 8,541 —
- - 0.02 ps — 8,484
—2._(0+) =l 8.439 8,424
= 0.10 8.359 — 8.373
== |=—1=| || 0.04 bS 3 8.339 =g 33—
F—(0+)-0() R 0 Y ) 8.276 8271
PR 8.1878.196
7Y 8.138
=8+ — 12 ps 8.113-"8.009"5.001 —
" Milles 8.051 .
—_— 8.019
—y 7.976
:v :“""""-0.05 ps 7.928
7.872
- 7.815 _
:: l': "" 0. 17 ps 7.769
=, === 1 =||4|] 0.2 ps 2701 _7.608— . =7.676=—
. 7V =¥i¥|| 0.11 ps * 7.624
1T 0.2 ps 7.562
e ) e — | i%l| 0.15 ps— P * 7.533—
THHTH 7 s 7.466
2+ — —_e 0.1 ps - —7.447 —
"::UE <1 0.5 ps 0.2 ps 7.425 7.397—
0+ |4 ||-L:12.PS g.05 ps 7.2780— 1301
— | e 0.10 ps 7.239
A 2 . 25 4
| () (3) oo |otly|{0:06 ps0.04 ps 7.1139 7,112
_ 0.8 fs _ 5,9509
=, (61)=" L 4|12 1s.0:2 ps 02 bS 6:932—6.931=16,9001 =
2 - 6.7509 0.10 ps
3 0.17 ps 6.5833 _ _
a4+ 4+ ¥ v::" 0.12 ps 0.12 ps 6.5436 6.5084 —
had A 4
3 U 6.2858 3 ps
—2- 3 +| || |-0:17 ps 0.3 ps 6.0290 6,0262—
1- 5.8033 .04 ps
4 _2F 14-0.7 ps_0:05 ps 5.6301 5.6143_
Ak 4
L i 4+ 0.21 ps 5,2793 _ .
=g =2t ¥¥|4e-1.1 ps il ps 5.2495 =5 543
5 44915 § o7 no
.04 .904
—— 42 ps 0.04 ps e
o+ 3321 2.1 ns
O+ 9
40
50Ca

{NP 77 401(66)}; others: INP A203 414(73), PR98 1251(55),
PR 96 773(54)} {

Class: A; Ident: excit {PR981251(55)}; genet jenergy leveis
$PR 165 1194(67), PR 172 1124(68), NP A203 414(73)}

Prod: *°Ca(p,n) {PR98 1251(55), NP 3347(62), NEA234130(74)k

Q?Sc levels — References

40Ca(3He,t): NP A162 349(71), NP A214 1(73); others: PR C4 1219(71)

BYep(8): {PL 418 461(72),

40Ca(PHe,2np) {NP A234 130(74)} | 40Cq(He, t)
gt 9.584 (201%), 8.7610 (151%), 7.5320 (151%), 5.7315 (501%) " 549
mag PR 165 1194(67)} ‘ *
9.109scint NP 77 401(66)}
others: {PL 17 296(65), NP 33 47(62), PR 98 1251(55)} 3
p: 1.00075 (+27.330), 1.08570 (1100), 1.24815 (114.518), 1.33925
(14.410), 1.454715 (18.915), 1.61225 (14.76), 1.70910 (12.67), 2.366
1.84620 (19.410), 2.11325 (197), 2.44325 (15.49) semicond 2 1.7089
{NP A234 130(74)} : 1T
1.0835 (1100), 1.273 (110.22), 1.483 ($3.0979), 1.584 —_—
(1.5018), 1.723 (+1.2818), 1.883 (14.2614), 2.153 (17.1216),
2.245 (10.399), 2.443 (15.1874), 2.623 (t1.2412), 2.805 1 —___ 0.892
(+0.6212), 2.893 ($2.0712), 3.123 (§0.325), 3.315 ($0.122), —m——0.772
3.413 ($0.325), 3.525 (10.082), 3.705 (10.082), 3.95s5
(40.052) ion ch, semicond {NP A127 635(69)} __\____/Q,_QL
¥ with B*: 0.75566 (y 414%), 1.1265 (y 122%), 1.87787 (y 25.015%), ot 4 0
2.04587 (y 25.515%), 2.8443 (y2.110%), 3.16797 (y 122%), : 4OS .
3.73568 (y 100%), 3.9207 (y 132%) Ge(Li) {NP A203 414(73)} 21°0C
3.906820, 5.255040, other y rays -observed Ge(Li) :
{PR 172 1124(68)} .
others: {PR 165 1194{67), NP 77 401(66), PR 98 1251(55)}
%
3/2+
A =41 Esomy 80ms v 410
g* 41 Ti 17
- 22 . A: —27.4016 {ANDT 19 175(77)}
{ ) #: 87 {YadF 19 1167(74)}
I, : ty /a0 343s {YadF 19 1167(74)}

232 34 s / Qg 12862 40 Claxgt A; Ident: mass spect, genet energy levels {YadF 19 1167(74)}
41 cl PY 7/2-0.596 s Prod: #ar on 1817q {YadF 19 1167(74)} i
17 a1 . B~ 3.8015scint, scint—scint By coinc §YadF 19 1167(74)}

B~ 21S¢C y: 0.167, 0.349, 0.515, 0.516, 0.519, 0.838, 0.868, 1.187,
+ N 1.353, 1.359 Ge(Li), Ge(Li)—scint yy coinc
o 5676 12:183h B fYadF 19 1167(74)}
41 Qg 64950 15
18Ar -
vn  ECH gr = 1010
+
Q5 24920 8 =y 20 Ca 4iar levels — References
19K Decay: YadF 19 1167(74)
‘ Qg 04213 4 40Ar(n,y): Phca 1 85(70), NP A181 225(72); others: PR C11 457(75),
ArkF 35 527(68), NP A115 697(68), NP A105 1(67),
NP A100 33(67) ’ ‘
40Ar(d,p),%Ar(d,py): PR 124 1917(61), NP 79 505(66), NP A114 392(68),
R PR 154 1058(67), JPPa 32 225(71), Cf69 MntriC 197,
PR 152 984(66), NP A214 1(73), NP A250 45(75); others:
41 Ar NuoC s11v28A 12(75)
18 Other reactions:
A: —33.06779 JANDT 19 175(77)} Ar(n,n'): PR C11 457(75)

0.: 0.57 (reactor spectrum) {PC77 Holden}
& B~ PR 49°555(36)}
ty/z: 1.8277h {HPAc24 641(51)}; 1.85zh {PR103 1796(56);
others: {PRC4 498(71), APAu 18 315(64), PR87886(52),
HPAc 19 419(46), PR 49 555(36)}
Class: A; Ident: chem, excit {PR49555(36)}; mass spect
$Phil s7v45 621(54)} ‘
Prod: “%Ar(n,y) {PR 49 555(36)}
B~ 1.1983 17 mag {APAu 18 315(64)}
2.485 10 (0.782%), 1.1958 (99.222%) mag {1zF 25 189(61)}
others: {PR 103 1796(56), PR 78 643(50)}
v: 1.293644 Ge(Li) {NIM 66 70(68)}
{norm: 7, g4 (¥ 99.162%), from level scheme) ¥, 594 (t,100),
1.67703(1,0.0525) Ge(Li) PR C4 498(71)}
1.2904 (e/y 6.89x107%) mag conv {1zF 25 189(61)}
Y1.204 (15571, <6x1075) scint—scint yy coinc $ArkF 21 559(62)}
others: ' jRaAc 10 1(68), NPA91453(67), - NP 61 13(65),
PR 139 B509(65), PR 103 1796(56), Phca 21 604(55)}
By(6): {APAU 23 204(66), NP 14 615(60)}
YadF 15 1142(72),
ZP 201 153(67), CR 255 503(62),
PRL 5 326(60), ZP 157 586(60)}

PL 30B 39(69),
PR 125 2021(62),

tys2(levels): 0.167:41951ps delay coinc {PR 152 984(66)}

0.516: 32921 ps delay coinc {PR 152 984(66)}
1.354:<97 ps delay coinc {PR 152 984(66)}

M0
B
- | >80% <48.0 1/2+ NQ'o 1.869
L A
F - - 2.0 .
L)
1k (3/2)+ Q" 1.035
; 3/2 6? i 0.5160
5 — oo X
- : I é\‘ - 0.33 ns
[ (7/2-) o 0.1673 0.42 ns
ot 22 s ‘& 1.83 h
a 41, . ’ )
1gAT
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Additional levels above 3.28 MeV: 68 in (3He,d), 9 in (d,%He), 1 in

e *Ar(n,y) .
t,a), pl “OAr+p,
L+ ona ) ) G o ey s i hren.
Additional fevels above 4.270 MeV: 88 in (d,p). 5t 73 ps = == ¢ In-beam y spect
3/2- 4270 o, ' 4 *K(p,p),*'K(p,p'y)
\ 224, s *Ar(%He,d)
oy 4,155 | i ¢ “Ar(d,n) .
—"'—'\_\— :// 1:033 : - v *%Ca(d,*He)
/2= 3.968 s 0.1 ps—{15/2-) 4.2745 o *o “2Ca(t,a)
4 - [as8s " [ *0 9K(n,7)
— = A 41—
3/2- /3.799
| | [=AE-. 0.3 ps—(18/2%) 3.897
— 3T,
ot b N TR i
3/2.5/2+ || |—3.592_ L
L — T T\358 328 o
|| e ? = 250, e
A/2.3/2-/— . 3.213 .
5/2,7/2=/ \3.386_ + S 37 N Yo ®
1/2—- - 3,327 PR ' 0.2 ||y | 3,143 4 °
b 172.3/2- | \ 3.285 "% P I S Vo NV Y — 304" .
-l —312 [ g ps(13/24) 27742, °
1/2,3/2~ 3.010 ; 2o \ 1 —]/2.7618
3 77 | b X o F 0.5 ps (3[25,5[2+)r—"_—" T NI o) 4 e
S VS 2,890 . —5/2+) — ~1N2.7130
: 20 08 ps— e~ — | || T---"zes = .2
3/2- 2.733 L (1/2,3/2-) _|_l_j_2.502 . °
172,3/2- = [%=|v—=2.695 ", 0.15 ns_(1/2+) 2.5277
‘ L —|-|/2.5083
287, 0.2 ps | | |+¥|T¥ T~ 2.4943 %4 M
- . a —1~2.44 =~ pod
1/2- 2.398 o, [ 0.5 ps—{8{2-) + 231704, & o
- 25 o i S072.3/2°) 216659, = o
l 2_ 0.08 ps (5/2+) 7 T | Y 2.1‘435‘A ®
i 5/2,7/2+ 1.6978
1 %8 Pe—(1/26)") 1677292 = o
21 ——— | | |[—885 [ 0.10 ps—L{1Z2%) AL AKTED o
: G/2-) = L} 91,5823
1 2;+ ‘ 1.869 r 0.4 ps (1/: +) | f 1.5604:: a }vo:
7.2 ns 72,; 1.2957 6, we ves
(3/2-) 1.635 L : .
‘ 1 =0.3 ps 1/2+ 0.98045, 44 ves
3/2- 1.3540 4, -
(3/2)+ 1.035 4, i
s i
o #+ TR g A B ves
1
19K
.
| 0.33 ns—3/2- 0.5160,,
1.83 h
k
' 0.42 ns—(7/2) 0.1673 EéféAr
i , g '(\Qg 1.0x105 y
— . © -
o- i n & 0.052% 7.7 _ (7/2+4) ’f $. N2 ps 16772 72 21
99.17% 50 _ 7/2- Q. 7.2 ns 1.29366
1gAT Er g 20Ca
3 " EC
A 4
ob Lo7en a7 372+ 0 100% 10.5"
; Y , ,
19K

%: 6.73 {BNL-NCS—-50605(77)}
A: —35.55979{ANDT 19 175(77)}
I: 3/2AB{PR 49 921(36)}

g, 1.463{PC77 Holden}

ty/a(levels): 0.9?0: 0.2972)ps Doppler {NP A260 307(76)}, 0.3%ps Doppler $NP A179 737(72)}, 3.510ps Doppler {JPGL 2 577(76)}; 1.294: 7.32ns delay |
coinc {PL 28B 651(69)}, 7.13ns delay coinc {lzF 38 155(74)}; 1.560: 0.42 10 ps Doppler $JPGL 2 577(76)}, 0.40 15ps Doppler NP A260 307(76)%: |
Doppler |

1.582: >3.1ps Doppler {JPGL2577(76)}; 1.594: 9735fs Doppler {JPGL2577(76)}; 1.677: 4*2ps recoil dist Doppler,
NP A260 307(76)}, 1.64ps Doppler WPGL 2 577(76)}, 9.543ps recoil dist Doppler PRL 31 1067(73)}; 1.698: 0.82ps Doppler JPGL 2 577(76);

0.93ps Doppler NP A260 307(76)}; 2.143: 7621 fs Doppler $JPGL 2 577(76)}; 2.166: 1.76ps Doppler JJPGL 2 577(76)};2.317: 0.54 15ps Doppler |

{JPGL 2 577(76)}; 2.495: >3.1ps Doppler {JPGL 2 577(76)}; 2.508: 0.166ps Doppler JPGL 2 577(76)}; 2.528: 1598ps recoil dist Doppler

NP A223 445(75)}, 1387ps recoil dist Doppler PRL 31 1067(73)}, 159 10ps recoil dist Doppler {NP A260 307(76)k; 2.713: 0.5215ps Doppler |
{JPGL 2 577(76)}; 2.756: <89 fs Doppler {JPGL 2 577(78)}; 2.762: 0.4612ps Doppler JPGL 2 577(76)}; 2.774: 47.014ps recoil dist Doppler |
{PRL 31 1067(73)}, 50.324ps recoil dist Doppler {PR C13 1217(76)}, 473ps recoil dist Doppler NP A260 307(76)}; 3.143: 0.166ps Doppler {
{UPGL 2 577(76)}; 3.897: 0.318ps Doppler {JPGL2577(76)}; 4.275: 0.106ps Doppier 1JPGL2577(76)}, 0.62s5ps recoil dist Doppler.

{NP A260 307(76)}; 4.983: 704 ps recoi/ dist Doppler {NP A223 445(75)}, 746ps recoil dist Doppler {PR C13 1217(76)}; others: {JPGL 2 577(76)
NP A260 307(78), NP A223 445(75), PRL 31 1067(73), PR 90 259(53), PR 85 942(52)} .

R SN
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41K levels — References

Decay: PR 103 1796(56), PR 139 B509(65), NIM 66 70(68),
PR C4 498(71)
In-beam 7 spect: PR C11 110(75), PRL 31 1067(73), JPGL 2 577(76);
& others: NP A260 307(76)
41K(p,p'),1K(p,p'7): ARS8 MIT 111, PR C4 498(71), PR 124 1557(61),
I NP A214 1(73) )
40Ar(3He,d): PR C11 1937(75),
i NP A148 497(70), BAPS 13 103(68)
Ar(d,n): NP A152 404(70); others: PL 318 14(70)
42Ca(d,3He): NP A263 210(76); others: PL 57B 413(75),
PR 186 1144(69)
42Ca(t,a): NP A118 409(68), NP A139 711(69), NP A214 1(73)
40K(n,y): PC71 Beckstd, PR C3 208(71),.NP A214 1(73)
Other reactions:
4Ar(p,p'),%Ar(p,n),*Ar(p,a): NP 89 590(66), NP 85 504(66), HPAc 40 346(67),
NP A96 238(67), HPAc 40 832(67),
PR 172 1139(68), PR 172 1148(68),
PR C5 1295(72), ArkF 31 83(66), NP A214 1(73);
others: CR 261 949(65), NP 40 82(63),
NP 28 428(61), IzF 23 841(59), PR 110 446(58)
4Ar(p,y): 1zF 35 1676(72), IzF 34 1752(70),
HPAc 40 832(67), HPAc 37 722(64), NP 24 500(61),
JPJa 18 1709(63), ArkF 27 41(64); others:
IzF 26 1137(62), IzF 24 891(60) )
41K(y,7'): NP 57 403(64)
41K(n,n'y): PR 166 1074(68)
Coul. ex.: IzF 32 1671(68), IzF 32 1674(68)
44Ca(p,a): NP A179 737(72)

PR C12 401(75); others:

H

A:

I

°*:

t1 /l:
Class:

Prod:
ty /g(levels):

41
20Ca

~35.13859 JANDT 19 175(77)}

7/2 NPRL 9 166(62)}

EC {PR 84 1243(51)} &

1.034x10%y yield WINC 36 1687(74)}; 1.42x10%y yieid INPA214 1(73), CJC40833(62), NPA169 95(71), EBY; others: {NSEq 48 319(72),
PRSL 220A 203(53)} , :

B; Ident: chem, n—capt, sep isotopes {PR 84 1243(51)}

40Ca(n,y) {PR 84 1243(51), PR 82 960(51), CJC 31 242(53), CJC 40 833(62)}

1.943: 0.4210ps Doppler {JPGL2577(76)}, 0.555ps Doppler §PRC12 1212(75)}, 0.289ps Doppler {NP A164 289(71)}, 0.3210ps Doppler
INP A164 279(71)}; 2.010: 0.465ns . recoil dist Doppler §PR C14160(76)}, 0.5614ns delay coinc {PRC2 1365(70)}; 2.462: 2.46ps Doppler
$UPCL 2 577(76)3, 3.8*[Zps Doppler {PRC12 1212(75)k 2.575: 0.10728ps Doppler $WPGL2577(76)}, 0.182ps Doppler {PRC121212(75)},
0.06621ps Doppler §NP A164 289(71)}; 2.605: 0.277ps Doppler {JPGL2577(76)}, 0.395ps Doppler {PRC12 1212(75)}, 0.114ps Doppler
NP A164 289(71)}; 2.670: 2.7*Zps Doppler §PRC121212(75)}, 0.175ps Doppler {JPGL 2 577(76)}, 0.3310ps Doppler {NP A164 279(7 1)}
2,883: 2117fs Doppler PR C12 1212(75)}, <14 fs Doppler NP A164 289(71), JPGL 2'577(76)}; 2.959: 24 7fs Doppler {UPGL 2 577(76)}, 4113fs
Doppler {PRC121212(75)} 3.049: 0.4914ps Doppler JPGL2577(76)}, 1.12%12ps Doppler {PRC121212(75)}, 0.24%{%ps Doppier:
NP A164 279(71)} 3.201: 3514fs Doppler $JPGL2577(76)}, 4020fs Doppler PR C12 1212(75)}, 1917fs Doppler {NP A164 289(71)}; 3.369:
20.514ps recoil dist Doppler {PRL 31 1067(73)}; 3.400: 8221 fs Doppler {PR C12 1212(75)}, <69 fs Doppler {JPGL 2 577(76)}; 3.495: 0.306ps
Doppler §PR C12 1212(75)}; 3.525: 3317fs Doppler §PRC12 1212(75)}; 3.613: 159fs Doppler {NP A164 289(71)}; 3.614: 0.173ps Doppler
§PRC12 1212(75)} 3.676: 4412fs Doppler WPGL 2 577(76)}, 5328fs Doppler {PRC12 1212(75)}; 3.730: 5214fs Doppler {UPGL 2 577(76)},
3814fs Doppler NP A164 289(71)}, 25649fs Doppler {PR C12 1212(75)}; 3.739: <32 fs Doppler {PR C12 1212(75)}; 3.830: 3.1513ns delay coinc
INP A262 189(76)}, 2.8814ns Doppler {PRC11 1468(75)}, 3.22ns recoil dist Doppler {PRC131217(76)}, 3.02ns recoil dist Doppler
NP A223 445(74)}; 3.846: 0.113ps Doppler {PRC12 1212(75)k 3.915: 1.23ps Doppler {JPGL2577(76)}, 2.17ps recoil dist Doppler
NP A260 307(76)}, 1.86ps recoil dist Doppler {NP-A223 445(74)}; 3.944: <37 fs Doppler {PRC12 1212(75)}, <17 fs Doppler NP A164 279(71)};
3.973: 4 10fs Doppler JWPGL 2 577(76)}, 8835fs Doppler $PRC12 1212(75)}; 4.015: 104fs Doppler {UPGL 2 577(76)}; 4.094: <20 fs Doppler
{PRC121212(75)}; 4.184: 3912fs Doppler {PRCI121212(75)}; 4.279: <26fs Doppler {PRC121212(75)}; 4.328: <0.11ps Doppler
PR C12 1212(75)}; 4.340: 0.133ps Doppler {PR C12 1212(75)}, 0.123ps Doppler $UPGL 2 577(76)}; 4.417: 4210fs Doppler {PRC12 1212(75)},
2824fs Doppler WPGL 2 577(76)}; 4.447: 8331fs Doppler {JPGL 2 577(76)}; 4.519: <49 fs Doppler {JPGL 2 577(76)}; 4.547: 9728fs Doppler
{UPGL 2 577(76)}, 8731fs Doppler {PRC12 1212(75)}; 4.603: <37 fs Doppler {PRC12 1212(75)}; 4.728: <30 fs Doppler {PRC12 1212(75)}
4,730: 21 10fs Doppler WPGL 2 577(76)}, 4013fs Doppler PR C12 1212(75)}; 4.753: 3010fs Doppler PR C12 1212(75)}; 4.778: <15 fs Doppler
{PRC121212(75)}; 4.814: <37fs Doppler {PRC121212(75)}; 4.876: <34fs Doppler {PRC121212(75)}; 4.970: <25fs ODoppler
§PRC12 1212(75)}, 4945fs Doppler WPGL2577(76)} 5.057: 0.146ps Doppler WPGL2577(76)k 5.120: <46 fs Doppler {PRC12 1212(75)4,
7669fs Doppler $WPGL 2'577(76)}; 5.154: <0.13 ps Doppler {JPGL 2 577(76)}; 5.219: <28 fs Doppler {JPGL 2 577(76)}; 5.282: <37 fs Doppler
PR C12.1212(75)}; 5.411: <30 fs Doppler PR C12 1212(75)}; 5.506: 6221 fs Doppler $UPGL 2 577(76)}; 5.817: <28 fs Doppler NP A254 189(75)};
6.826: >0.14ps Doppler {PRL311067(73), <1.7ps recoil dist Doppler {NP A260 307(76)}; others: {UPGL 2 577(76), NP A260 307(76),
PRC131217(76), NP A254 189(75), PRCI121212(75), NPA223445(74), NuolLs2v8783(73), PRL311067(73), NP A164289(71),
NP A164 279(71), BAPS 15 601(70), PR 158 1063(67)} -

Internal bremsstrahlung endpoint: §NP A215 79(73)}

3iCa levels — References 0.596 s
Decay: NP 34 580(62), PR 60 489(41) Ll
25 Reactions: NP A214 1(73), PR C12 1212(75), NP A225 267(74), 41

PR C9 200(74), PR CB 2200(73), ZP 269 315(74), 2180

PL 53B 171(74), PR C14 946(76), PR C11 1089(75), "

NP A254 189(75), JPGL 2 577(76), PR C11 110(75), B

PRL 31 1067(73), NP A223 445(74), NuolL s2v11 617(74), 1.0x10° ¥ oo 00% 5.5 |

NuoL s2v8 783(73), PR C12 1524(75), PL 60B 32(75), 41 ‘

NP A240 171(75), PR C11 1983(75), PR C10 1798(74); others: 20Ca

NP A230 173(74), NP A227 245(74), PR C10 2143(74) <




101
%éTl
’ T At —15.784§ANDT 19 175(77)}
40, 40,
:A mgaéi"’)’ Calp,7) [ . + p 13818 ., o B*p {PRL 13 767(64), PR 152 995(66), NP A234 130(74)}
a(d,n) =S ge=—r——g === ty/z BO2ms NP A234 130(74)3; others: {PR 152 995(66), PRL 13 767(64)}
s *Ca(®He,d) —3/2- o =t Clads: A;Ident: excit, decay charac {PRL 13 767(64)}; genet energy levels INP A234 130(74)}
e “Ca(a,t) 6 =—3/2-—p/3.7/2- 142 hh-es & —5.98 — Prod: #9Ca(®He,2n) {PRL 13 767(64), PR 152 995(66), PL 43B 33(73), NP A234 130(74)}
Many additional levels above 6.15 MeV. —3/2+ . 3/2 8 as—e —* 5975938~ p: 1.00075 (138.624), 1.24B15 (13.99), 1.54675 (121.67), 1.98325 (13.16), 2.06350 (+4.15), 2.27110 (126.19), 2.40920 ($14.73), 2,662
L ’T 6 a——5.864_5 850= 5.87 (18.18), 2.814 15 (14.95), 3.077 15 (160.338), 3.14820 (14.077), 3.33930 (12.34), 3.48720 (12.84), 3.60515 (19.74), 3.69015(115.58), 3.749 10
:r-———L___.'gL_—_—_"'__———'——:—s-*—M.Sﬁ.Es,ng (t312), 3.83625 (12.42), 3.90425 (11.52), 4.18715.(115.45), 4.379715 (17.24), 4.56420 (12.23), 4.63810 (122.17), 4.7344 (1100), 4.83225
- =32 v= s 4990—'-5-73—5.&3: (13.03), 4.87620 (13.44), 4.92520 (12.93), 5.177 30 {11.53) semicond §NP A234 130(74)}
Py e p—, = I_ - 5,72 5707_ cos=5.701= others: {PL 438 33(73), PR 152 995(66), PRL 13 757(?4)§ . .
=—85/2— __! ~ 5.652
— 5/2+ __5.574 5,57 =
=3/ " §/5_ - 5,520 — B - .
i :f/i_——-vp 5/2 ¥ || e 5.4945 491— C A =42 (B.owy £ ;20 = 42 5
5/2¢ —3/7— o 5306418 - ngl 187F
= . 5357 =5:375 g+
® 5.327 10 p— A: —34,424§ANDT 19 175(77)%
- ' = #: §~ {PR 87 886(52)}
_ o 5.22 g o0 ~ 620s It 0.617 Q.. 6999 & tysat 32.911y sp act {Sci 148 1325(65)}; others: {NP 51°363(64),
P = Lo 517 o B 682 ms /0t &C PR 87 886(52)}
3/2- ® . - _ 42 . Class: B;Ident: chem, genet {PR 87 886(52)
/2o 3/2% o =082 5,070 S~ o 33Y BY 21Sc Prod: *°Ar(n,7)*'Ar(n,7) {PR 87 886(52)}; *°Ar(t,p) {PR 123 909(61)}
—  Yo— VI || e et 2035 _5.022_5.012= C Ta2 2 12360 + t,/a(levels): 1.208:2.675ps Doppler {PR C9 598(74)}
S Py T .. 4,949 4047 - qgAr a2, \ g~ B 2.487:0.28 17 ps Doppler {PR C9 598(74)}
== i B 19 2.512:2.8%2! ps Doppler {PR C9 598(74)}
- 5/2+ ® 4.868 ol o+ Qgc 64232 9 3.015:<0.08 ps Doppler {PR C3 598(74)}
- - ° 4.811 - Qq- 0.60 4 3.096: >3 ps Doppler {PR C3 598(74)}
t 3/2+ 4 4,776 g Q.- 35211 16 g§Ca 3.558: <0.06 ps Doppler §PR C9 598(74)}
: 5 4.006: 2.36 ps Doppler {PR C9 598(74)}
1/2- N 4.643 4,127:0.9721ps Doppler {PR C9 598(74)}
D 4.287:<0.03 ps Doppler {PR C9 598(74)}
— 320 3/2— - ‘:' 4,536 4,514 4 504— 5 4.634:<0.03 ps Doppler {PR C9 598(74)}
i _ . 4.441 42K
I 4,329 42C1 19
- ® * 17 A: —35.0228 13JANDT 19 175(77)}
5/2+ @ - 4.248 : ~24.42 (;g’gm %stegotics) SANDT 19:175(77)} *I: E_Ag,g’:'gl ;ég:’;sif(ss)}
. Class: R;Ident: “**Tn(*°Ar, **Cl) iNP A176 284(71)} ty/z 12.3615h {Ilso 18 334(67) 12.3587h {CJP 40 1044(62)};
others: {NIM 17225(62), JINC10 17(59), NSEg 2 427(57),
. ~ 4,030 4002 Nat 172 361(53), PR911212(53), Nat 167 365(51),
o VT = ® 3.970 ArkM 34Bn4(47), PR51 1033(37)}
® Class: A; Ident: chem, n—capt §PRSL 149A 522(35)}; chem, cross
bomb {Nat 135 580(35), KDVM 14n5(36), Nat 137 185(36)k
mass spect {Phil s7v45 621(54)}
L 5/2+ ___(3/2)— ® . 3,773 3,779 Prod: “'K(n,y) {PRSL 149A 522(35), PR51 1033(37), PR 72 888(47)}
=1/2- . . 3,606~ 40Ar(t,p),*Ar(t,py) g 3.5194mag {NP A112 372(68)} ,
)5 = 52 3,678 — Additional levels above 4.634 MeV: 46 3.5246mag {PRC111735(75)} ‘ .
r in (t.0). 3.56 (81.26%), 1.97 (18.36%) mag, mag—scmt By coinc
B 1/2- NP 3.471 _ * §PR 91 1212(53), JINC 10 17(59), NP A105 1(67),
e § /D4 r —8 < 3.415 _ 4,634 .
| ® [ iyt NP A214 1(73)}
L R others: {NIM 34 93(65), PR 136 B1240(64), PR 101 1315(56),
| ° 3.186 3 ﬂﬂ—‘127 ArkM 34Bn4(47)§ - .
L N Rers) 2.006 é«o ps 7: {norm: y,s,5 (¥ 18.86%), from level scheme) 0.3126025
3 5/2+ ® 2.972 — : 3.82 ps (1,1.8611), no 7,5 (,<0.002), 0.69208 (1,0.0184),
o 2 L TG A | | =300 0.8997+ (1,0.28574), 1.02129 (t,0.1118), 1.228015
- /24 o 2.717 L @20) 7| [ymn3.558_ (1,0.0136), 1.52463 (1,100), 1.9208 10 (1,0.22822), 2.42437
L ——(5/2+) . 2.667 2.580— s (1,0.11016) Ge(Li), Ge(Li)~scint yy coinc {PJa 29 43(70)}
- o—=s . gpc-INg ] A% 0.317 (1,1.1), 0.602 (1,0.1), 0.902 (1,0.1), 1.022 (t,0.1),
- (3/2)- L 2.41 3 1.527 '(1,100), 1.827 (},0.3), 2.422 (1,0.2) scint,
r [ L 2.5125 scint—scint yy coinc PR 122 555(61)}
3 SENCT5) L;,L3~457 3’33 P:s Y1525 (¥ 17.95%) scint—scint yy coinc {AcRa 58 192(62)}
(3/2)+ . 2.10 F_(4+) /T N2.414 ¥y525 (e 1004), 1.836 (t.+2024), 71920 (tex2.12), Y2424
r (T 1.04) mag conv {IzF 35806(71)}
2 2k . 0.3013 (t,—10), 1.8309 (.~ 107, e*/e”92) mag conv
[ ; {PR 123 262(61)}
3/2- o—a E others: {NP51684(64), JINC1313(60), JINC 10 17(59),
C PR 101 1315(56), PPSL 68A 346(55), ZNat9a 1052(54),
i i 1.2082 3 1 PRO1 1212(53), ArkM 34Bn4(47)}
1 By(8): {UPGL 1 956(75), PR 1231787(61), PR921181(53),
. PR 84 1071(51), PR 79 728(50)}
Z 77(6): JArkF 15 303(59), PR 116 741(59), PR 114 1146(59)}
I 3 BYep(6): §HPAC 41 77(68), CR 258 884(64), ZNat 16a 1118(61)}
1= s BYun p(6): PR92 1191(53)}
I Py S S— I R ty/a(levels): 0.108:0.28+4ns recoil dist Doppler fNP A246 231(75)}
42 0.258: 1339ps recoil dist Doppler NP A246 231(75)}, 11828ps
ISAI‘ recoil dist Doppler PR C11 700(75)}
0.699: <14ps recoil dist Doppler {PRC11700(75)}, 418ps
- recoil dist Doppler {NP A246 231(75)}
P 1.376: 1.178ns recoil dist Doppler {NP A246231(75)},
1gAr levels — References 0.7621 ns recoil dist Doppler $PR C11 700(75)}
r ; 40Ar(t,p),%Ar(t,py): PR C7 1061(73), PR C9 598(74), NP A246 117(75); others: 1.948: <6 ps recoil dist Doppler {NP A246 231(75)}
oL 72 2 s | , PL 43B 473(73) others: PR C11 700(75), BAPS 14 585(69)}
215C
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42K levels — References

Decay: NP A214 1(73)
In-beam 7 spect: PR C11 700(75), NP A246 231 (75)
41K(n,y): NP A180 569(72), NP A214 1(73); others: CJP 48 1109(70),
BAPS 13 103(68), Cf67 TokyoC 147
40pr(a,d): NP A265 220(76); others: PR 141 1021(66)
#4ca(d,a): CJP 52 772(74), PR C10 1422(74), NP 48 129(63)
41K(d,p),#'K(d,py): ARS8 MIT 114, NP A127 343(69), BAPS 14 585(69),
NP A156 305(70); others: PR C5 1576(72)
43Ca(d,3He): PR 186 1144(69)
Other reactions:
“Ca(p,3He): PR C7 637(73)

46Sc(n,a): NP A105 1(67), NP A115 697(68), BAPS 12 1041(67),

YadF 8 7(68)
41K(n,n): PR 109 926(58)

® In-beam 7y spect

& *K(n,7)

8 “0Ar(a,d)

e o #Ca(d,a)

v *4K(d,p),*'K(d,p7)

¢ 43Ca(d,%He)
The transition from the 4.603-MeV level may
dlternatively be placed between a level at 2.991 MeV
and the 1.9479—-MeV level.
Additional levels above 2.072 MeV: 38 in (d,p), 2 in

(a,d).
:— __.._T..._...___i‘io;__ o
4 l
1 3.560
3t
3 2,072
; -\ [2.044 4 T
A ¢25) STy ue
— e
I \1.8619 ,u
|\ YL,
r —_— ==
L —t
P
1.1 s ’ 3
42.):._/—'— o ~1:2554 A BV
- S R
0.1.25) e L e
1 b
A (1.2)- BT
—— 2
5)— Y~ 0.6989
_‘LL_\-——:. 4] T ‘nvo
G-~ \0.6391 ,
0.13 ns—4= —0:2381 o, qve
| 0.28 ns (- 0,10768 5, gve
0.')L %baovo
. 4
19K

%:
H
.

g
ty/a(levels):

42
20Ca
0.647 {BNL-NCS—50605(77)}
—38.5439 14 JANDT 19 175(77)}
0.72(reactor spectrum) {PC77 Holden}
1.525: 0.823ps Coulomb excit {NPA204574(70)}, 1.12ps
Doppler $PR 177 1725(69), PC69 Kossier, NPA214 1(73)%,
0.62ps Doppler {NP A164 209(71)}

. 1.837: 0.332ns delay coinc {PR1211169(61)}, 0.4271ns

delay coinc {ZNat 18a 671(63)}

2.424: 0.123ps Doppler NP A164 209(71)}, 0.215ps Doppler
{PR 177 1725(69), PC69 Kossler, NP A214 1(73)}

2.752: - 3.53ps recoil dist Doppler {PRC11 700(75),
PR C10 997(74)}, 2.63ps recoil dist Doppler {PGL 1 57(75),
ZP 267 399(74)}

3.189: 5.27 14ns delay coinc NP A262 189(76)}, 5.32ns delay
coinc {PRL 25 1033(70)}, ©5.52ns delay coinc
§PRL 25 1342(70)}

3.250: 0.122ps Doppler NP A164 209(71)}, 0.219ps Doppler
{PR 177 1725(69), PC69 Kossler, NP A214 1(73)}

3.297: >0.9ps Doppler {PR177 1725(69), PC69 Kossler,
NP A214 1(73)} ~

3.388: 0.122ps Doppler NP A164209(71)}, 0.236ps Doppler
$PR 177 1725(69), PC6S Kossler, NP A214 1(73)}

3.445: 0.207ps Doppler {NP A164 209(71)}, 0.4514ps Doppler
{PR 177 1725(69), PC69 Kossler, NP A214 1(73)}

3.650:0.053ps Doppler NP A164 209(71)}

4.,100: <0.7 ps recoil dist Doppler $4PGL 1 57(75)}

4.715:83321s Doppler {ZP A276 295(76)}

5.491:<1.7 ps recoil dist Doppler {PR C11 700(75)}

5,744: 10.570ps recoil dist Doppler $JPGL 1 57(75)}

6.409: 31.125ps recoil dist Doppler {PGL 1 57(75)}

6.554: 423ps recoil dist Doppler {PRC11700(75)}, 447ps
recoil dist Doppler {JPGL 1 57(75)}

6.633: 36 15fs Doppler {ZP A276 295(76)}

7.369: 1.58ps recoil dist Doppler. $4PGL157(75)}, 2.611ps
recoil dist Doppler PR C11 700(75)}

8.298: <1.7 ps recoil dist Doppler PR C11 700(75)}

others: NP A214 1(73), PRC8 1406(73), NP A164209(71),
PR C2 2241(70), PC69 Kossler, PR 181 1552(69),
PR 177 1725(69), PR 148 1133(66)}
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12.36 h 882 ms 62.0 s
2 N_\ 7+—
42 ; 42 42m
19K e 215C| 21SC
- R + +
NN /\4, 6 ﬁ
0.07% 49 _3- $%0 ¥ o A 3.445 6 5 oo
X 6 TS S 3189357y ng | 100% 47
4+ NN o &) 275233 5 g
0.05% 9.0 _2+ PV ED 2423614 ps
8| oo &
2k 0.35% 9.9/ _ 0+ = | S & 1.8373
- o 0.33 ns
8% 25 2+ U 1.5246 5"go o
N '
1
ofleizm 95 _os 0 100% 5.5
42
50Ca

$2Ca levels — References

Decay: JPJa 29 43(70), PR 186 1160(69), ZP 165 94(61), NP A214 1(73)
30 Reactions: NP A214 1(73), PR C11 700(75), ZP A276 295(76),

PR C13 1922(76), JPGL 1 57(75), NP A243 100(75),
PR C8 1782(73), PR C13 536(76); others: NP A263 349(76),
PR C11 100(75), PL 49B 425(74)

30 Reactions

Additional levels above 6.3 MeV: ~410 levels, including ~60 3®Ar(a,y) resononces'l ~300 4'K+p resonances.

(=) i 8.2079
a i
8 i
[ i .
[ (6.82) 7.3688 5 o
s
| 42 ps 0.04 ps . 6.633 6.5540=6:58
h 31 ps 6.4069
__. 6.27 —
(340 — 18— e
1| == 218 ——6.1450=¢ |1 =
or. 3- , 6.02__6.0160 _
= 8.0160_  oo—6,00=—
p— 5.92—
—0+== . ——— —
— 3T | ==
_$5—!ﬂ_ﬁ
— — , 5.504—
== = 547__--—--5‘.52.—5.4_9“_T_
== T ryr—
= 5.38——5 359__—'—-—-_:
~ : :" - ~ 5.32 .
: 2+
) —|T i B2 15—
L 1,3— _ 5.08
4+
e =y 4.968 54.01 Yy o
i 2+ ‘ , = 00— 869 —
r 2+ - R )
=14 = —(6t)———1| |5 0.08 ps———— - ] 4.758
F =3l4——__§_____._..._‘—(‘—3-L-—-—-——-—— 99 .—'—S‘_““‘—4"'—"'—”5m—4=59°=4.666§
I " - , : - 4,566
L _ 4.50
o e —— — e TP j—
. 4.355
| 1= 3 : _4.228
=8 e v :-;13 4.0997 —
- a0 Radpd Pt
i 1- » L.
2t 3.650 405 ps
[ 3- 0.2 .
2+ 0.13 ps“JL vy y| =S 3,445 3.388™
(0+)
4+ vl 0.13 ps 3,950 3.297 )
L -6+ 5.4 ns B 3.1593"‘
L]
[ A+ 2.7523 35 ps
i 2+ 24236 14 ps
i 0+ 1.8373 a3 ns
N 2+ 15246 ¢ g2 ps
-b i i 9

42
2oCa




105

104
®sc levels — References
Decay: PR 186 1160(69), NP A124 97(69)
3K (a,ny): NP A192 524(72), PR C9 1033(74),
BAPS 16 1178(71), NP A214 1(73)
e ¥K(a,ny) 40Ca(%He,p),4°Ca(®He,py): BAPS 10 25(65), NP 80 259(66), NP A116 516(68),
HCa(3 400 (3 NP A124 97(69), NP A176 577(71), NP A203 401(73),
XS wCa( He,p),**Ca(°He,p7) PR C2 215(7,0),’ PRL 19 1482(67), PRL 20 175(68),
sa0 “Ca(a,d) PR C9 1033(74), NP A214 1(73)
e 4Ca('2C,!%B) 49Ca(a,d): JPAL 6 1763(73), PR 141 1021(66); others:
vv 42Ca(He,t) APPo 31 299(67), JPJa 21 2445(66)
40Ca(12C,19B): PRL 28 1659(72), NP A214 1(73)
42Ca(He,t): APNY 66 548(71), NP-A164 145(71), NP A214 1(73);
others: PRL 33 320(74), NP A168 151(71) 0220 s
0+ 1 5.82 R Other reactions: .
E 42Ca(8Li,®He): PR C11 1963(75), PL 51B 451(74) 42Ti’
3 40Ca(d,a): NP A224 561(74) 22 .
sk & B
3 0.09 ps 1+ L% 0.7% 4.4
4 39033, .
3880 , 1 " S
3.807 62.0 s | 2 8L
S, ] 0.05 ps'iT‘-T- - 6112 _56% 1.2
0+ I 0 43% 3.5
I (1,24) 3688, | 0™ 662 ma i
r _— 358 L . 21
L —_ §i§ 4 A: —32.1207 16 JANDT 19 175(77)}
T "z3e3 #: g+ {PR 100 431(55)} ‘
| 0.08 PS—‘—H iz 4 Y t,/at 680.9862ms {PRC13 2517(76)}; 684.5712ms {PL 428 341(72)};
Y| |/ —|~3.340 . M 683.0715ms {PL 17 317(65)}; others: {NP 62 434(65),
— || =332, ZP 165 94(61), CJP 35 1190(57), PR 100 431(55)}
S —|\3.282 v Class: C; Ident: decay chorac {PR 100 431(55)}; excit
A — 3240 , {CJP 35 1190(57), NP 62 434(65)}
i 3.008 Prod: 39§(a,n) {PR 100 431(55), ZP 165 94(61), NP 62434(85)};
5+ 4 .
0.21 ps—8+l 3000, Ca(t,n) §PL 42B 341(72)}; *2Ca(p,n) {PR C13 2517(76)}
i —y /—1'3)—'?%—— " B*: 5,3210scint {ZP 165 94(61)}
Emmm— —llUse— * others: {CUP 35 1190(57)} - :
3 N == gg?o : ¥: no s (¥ <0.02%), no other y rays observed Ge(Li)
— 28 " {PL 358 563(71), PRL 27 198(71)}
0.2 ps— | || |77 |=| 7284 .o others: {CJP 35 1190(57)}
0.2 ps_d S| = = L2.833 o ti/z(levels): 0.611: 9728fs Doppler NP A203 401(73)}, 2812fs Doppler
- sl 286 " ] NP A176 577(71)}
— _|\2.78 . 1.491: 315ps recoil dist Doppler NP A192524(72)}, 31%5ps
H —T -\-ﬁggg s recoil dist Doppler {PR C9 1033(74)}
—_— ] | 55 v 1.511: 408ps recoil dist Doppiler {PRCS 1033(74)}, 518ps
0.3 PS’——(— i E;g:;’ dm v recoil dist Doppler NP A192 524(72)}
o — 2.535 :' 1.586:0.072ps Doppler {NP A176 577(71)}
| 0.7 ps— J2aes " 1.846:>0.7 ps Doppler INP A176 577(71)}
— v 2.455 1.874:<0.07 ps Doppler {NP A176 577(71)}
| 0Rps—— 244 11 1.889: 0.042ps Doppler {NP A203 401(73)}
_ \2.389  ,, 2.188:0.5424ps Doppler NP A176 577(71)}
| 2297, 2.223: 8730fs (or 0.6 3 ps; possibly two levels) Doppler
- ¥ ~2270 - an v INP A176 577(71), EB} '
| 0.09 ps—IF ‘ grggg am v 2.455:0.18 11 ps Doppler NP A176 577(71)}
, 0.5 ps——7 e 2.488: <0.05 ps Doppler NP A176 577(71)}
L 2.535:0.6630ps Doppler {NP A176 577(71)}
ok 2.650: 0.3324ps Doppler NP A176 577(71)}
1 1.889 2.816:<0.07 ps Doppler {NP A176 577(71)}
0.04 ps———t— su 6: <0 ,
r ps 1874 " 7 2.833:0.21 11 ps Doppler NP A176 577(71)}
J— 1.846 L4 o 2.847:0.20 12ps Doppler NP A176 577(71)}.
| 2.910:>0.8 ps Doppler {NP A176 577(71)}
3.090:0.214ps Doppler NP A176 577(71)}
i 8~8: ps §++1 — w—%‘%??—“'.: v 3.393:0.065ps Doppler {NP A176 577(71}
.04 ns—8H L 2 _gan v :
= O o | <1.4907. 3.688:<0.03 ps Doppler {NP A176 577(71)}
| 3ips : o4 3.933: <0.05 ps Doppler {NP A176 577(71)}
others: {NP A203 401(73), BAPS 16 1178(71),
r NP A176 577(71)}
42m
L 515C
A: —31.5032 19 JANDT 19 175(77)}
#: 8% {PR 129 2653(63)}
I ty/at 62.03s {PRC10 1993(74)}; 62.04s {PR 129 2653(63)}; 60.64s
L -—7:—\_.._..4 0617 ,.ev {NP 62 434(65)}
L 0.05 __L__,—L,:‘ 0.6112 . Class: A; Ident: chem, cross bomb, excit, genet energy levels
| OUeps v {PR 129 2653(63)}
Prod: 39K(a,n) {PR 129 2653(63), NP 62 434(65)}; *2Ca(p,n)
{PRC10 1993(74)}
B*: 2.8230scint {NP 62 434(65)}
2.87 10scint {PR 129 2653(63)}
y: {norm: ¥,55 (¥ 100%), from level scheme) 0.4375s,
"1.22705, 1,52455 Ge(Li) {PR 186 1160(69)}
ot e ————————— 4 0.4383 (1,1003), 1.22610 (1,1007), 1.52070 (1,100) scint,
42 scint—scint yy coinc {PR 129 2653(63)}
215C others: {NP 62 434(65)}

42T levels — References |

NP A94 261(67)

Other reactions:
40¢q(12C,1%Be): PRL 28 1657(72)
285(160,2n): PRL 29 795(72)

40Ca(%He,n),49Ca(®He,ny): NP A217 400(75), PL 26B 432(68), NP A114 401(68),
PR C10 1013(74), NP A230 109(74), PR C12 813(75),
NuoL s2vi 695(71), BAPS 16 555(71),
NP A203 401(73), NP A214 1(73); others:

42ms
5511

A: 25,1226 JANDT 19 175(77)}
: g% {PL 308 165(69)}

genet: parent *2Sc, not parent *2MSc {PR 186 1160(69), PL 30B 165(69), NP A124 97(69)}

ty/z: 0.20255 {PR.186 1160(69)}; 0.20020s {NP A124 97(69)}0.173 145 PL 308 165(69)}; 0.23050s NP A181 465(72)}
Class: C;Ident: excit, genet energy levels NP A124 97(69), PR 186 1160(69), PL 30B 165(69)} -
Prod: *Ca(3He;n) §NP A124 97(69), PR 186 1160(69), PL 30B 165(69)}; 25Si

B*: 6.06scint {Th62 Oberhiz}

7: 0.61075(+,100), 1.8852? (1,52), 2.2222 (t,1.24) Ge(Li), Ge(Li) anti~Compt PR 186 1160(69)}

Yo.e11 (¥ 5614%) Ge(Li) {PL 30B 165(69)}
others: {NP A181 465(72), NP A124 97(69)}

ti/z(levels): 1.555: 0.3917ps Doppler NP A203 401(73)}, 0.3715ps Doppler {Cf71 Legnaro 123}, 0.5221ps Doppler NP A217 400(73)}; 1.853: >0.14ps
Doppler {NP A217 400(73)}; 2.395: 0.2112ps Doppler {NPA203 401(73)}, 0.2417ps Doppler NP A217 400(73)}; 2.676: >1.4ps Doppler
INP A217 400(73)}; 3.043: 3.574ns delay coinc {PRC12813(75)}, 183ns delay coinc {NPA217 400(73)}; 3.742: <0.17ps Dopplier
INP A217 400(73)}; others: NP A203 401(73), BAPS 16 555(71), NuoL s2v1 695(71)}

(1%0,2n) P AT81 465(72)}

40Ca(3He,n),*Ca{3He,ny)
“ 14 additional levels above 3.742 MeV.

2+ 3.742
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43
17C1
A: 23,146 {ANDT 19 175(77)}
Class: R; Ident: *®Ca(°He,®B) PR C14 1773(76)}
43
1gAT
A: ~31.987JANDT 19 175(77)}
#: fIPL28B 415(69); NP A151 634(70)}
ty/pt 5.376m {NP A151 634(70)}; 6.576m NP A133 237(69)}; others:
§PL 28B 415(69)}
Class: A; Ident: mass spect {PL28B415(69)}; excit, genet energy
levels NP A133237(69)}; mass spect, genet energy levels
INP A151 834(70)}
Prod: protons on Ti {PL 28B 415(69), NP A151 634(70)}; *Ca(y,an)
NP A133 237(69)} , o
7: 0.1666 797 (t,12), 0.4136+4 (1,52), 0.47912 (t,103), 0.547?
(weak), 0.56094 (1,94), 0.73807 (1,437), 0.89044 (,135),
0.97527 (1,10072), 1.11056 (% 24, 1.20515 (t,179),
1.31150? (1,33), 1.3705¢ (1,196), 1.44005 (1,399),
1.86665 (1,106), 2.335311 (f,115), 2.34555 (1,289),
2.481012? (1,76), 2.892712? (t,16) Ge(Li), Ge(Li)-scint yy
coinc, sum scint NP A151 634(70)}
others: {NP A133 237(69), PL 28B 415(69)}

A: —36.588 10 {ANDT 19 175(77)}
1: 3/2AB{PR 116 734(59)}
9 B~ {PR 75 231(49)}
ty/t 22.27h {NSEg 48 319(72)};.22.62h {RaAc 17 63(72)}; 21.7550h

Class: A; Ident: chem, excit {PR75231(49)}; mass spect

Prod: *9Ar(a,p) INP 56 259(64), PR 75 231(49), PR 115 108(59)}
1.81425 (1.3%), 1.24 (3.5%), 0.82510 (87%), 0.46525 (8%)

ﬁ-.

1.839% (1.7%), 1.21825 (5.7%), 0.82720 (87%), 0.46020
others: {PR 75 231(49)} :

7: {norm: 7,615 (¥ 802%), from level scheme) 0.18402
(1,0.26855), 0.22112 (t,4.1321), 0.37292 (1,87.814),

Y0.618
others: {RaAc 13 61(70), CJP 47 1539(69), PR 169 911(68),

By(8): SArkF 12 495(57)}

43
19K

{CJC 41 2194(63)}; others: {Phil s7v45 621(54),
PR 95 444(54), PR 75 231(49)} :
$Phil s7v45 621(54)}

mag §PR 115 108(59)}

(5.7%) mag {PR 95 444(54), NP A214 1(73)}

0.39702 (t,11.57), 0.40562 (1,0.1 108), 0.59362 (1,11.13),
0.61782 (1,81), no 74678 (1,<0.005), 0.80242 (1,0.14870),
0.98822  (1,0.33364), 1.015110 (1,0.16371),  1.02212
(1,1.897), no 'y oge (1,<0.007), 1.3926 10 (1,0.10312) Ge(Li)
{RaAc 17 83(72)}

o (e/y ~2x107%), other y rays observed mag conv
{PR 95 444(54)}

PR 115 108(59), ArkF 11 465(57), PR 97 1092(55)}

vy(8): {ArkF 12 495(57)}

t1/2(0.738):1824 ns delay coinc {PRC14 1179(76)}, 20510ns delay coinc
NP A250 257(75)} :
48Ca(a,?Be)
4.7

4 3.6
3 2,55
2 1,74 | 43Ar levels — References
1 48Ca(a,®Be): PR C9 2067(74)
o ]

43
AT




106 107
Sin 18 Reactions | 43Ca
‘ig AT ~100 odditional levels above 3.572 MeV. | 20
- 3 ' %: 0.135 {BNL-NCS—50605(77)}
25 :
A 5t N 3.310 - —(17/24) 4,581 . A: —38.4054 74 SANDT 19 175(77)}
E (;;é\ B . I 7/2N, OggPR 90 1130(53), PPSL 67A 450(54)}
L WA i < o, 67 (reactor spectrum) §PC77 Holden} 5
<3t .o “’°——,§<’33\°"3{5\é\ —-———— 2 i , ty/a(levels): 0.373: 353ps Doppier {PRC6 784(72)}, 296ps Doppler INIM 116 185(74)}; 0.593: 803ps Doppler {PRC6784(72)}, 71sps Doppler
- (V.:?Q?°7 &P L . NP A195 302(72)}, 9870ps Doppler INIM 116 185(74)}; 0.990: 463ps Doppler {PR C6 784(72)}, 456ps Doppler INP A195 302(72)}, 647ps
L 27 ! ; DN, R A 2.346 4 (18/24) 3,9438 - Doppler INIM 116 185(74)}, 518ps recoil distDoppler {PR C13 1180(76)}, 8328ps delay coinc {PR C2 1365(70)}; 1.395: 3.46ps Doppler
s 131 v o9 TES 2.1780 L - g INP A195 302(72)}, 1.73ps Doppler {NP A1§;9 737(72)}; 1.678: 0.8314ps Doppler INPA179737(72)}; 1.902: 0.5510ps Doppler
C |"" "”‘"T " s INP A179 737(72)}; 1.931: 0.113ps Doppler NP A179 737(72)}; 2.046: >0.5ps Doppler NP A179737(72)} 2.067: 207fs Doppler
21 et |—| 5 1.866 ¥ : 3.5723 INPA179 737(72)}; 2.094: 1.24ps Doppler INPA179737(72)k; 2.224: <0.05ps Doppler NP A179737(72)}; 2.249: 3921fs Doppler
2 | s 1/2.3/2- ) INP A179 737(72)% 2.272: >0.3ps Doppler INPA179737(72)} 2.410: 1.25ps Doppler {NPA179737(72)}; 2.674: 3113fs Doppler
3 ) S, 08 —=_ SEWE; NP A179 737(72)}; 2.696: <0.07 ps Doppler INPA179 737(72)} 2.754: 23.610ps recoil dist Doppler {PR C13 1180(76), PRC10997(74)},
~Bt l } .:.V-:‘Q‘PQ? 1.205 B ’1—(—3)?'\_ — 3,42 - 273ps recoil dist Doppler {ZP 267 399(74)}; 2.951: <14ps recoil dist Doppler {PRC13 1180(76)}; 3.371: <14 ps recoil dist Doppler
w2t L 372,872+ | == |=— { "F,::é% —o-—1.110 "&“L‘\.,. j — ||-/3.38 §PR C13 1180(76)}; 3.944: <3.5 ps recoil dist Doppler {PR C13 1180(76)}; others: {NP A179 737(72), CJP 40 660(62)}
1|29t 1/2,3/2- | RS 0.9752 I ——(—)—-\m 28] I .
Z 7/2- | S & 0.7380 4 19 == | |~
F | 2t /2t | L 4o’ 0.5613 He 27— | |—|—| | ~3:3153 3.89 h
- | | " a3 | 7= TT‘"T\\—LZW . 22.3 h 7/2-
[ / 3,28 3/2+ & 43
ol 302+ | i Qemmn 22,3 h - I“:‘lg‘_ f 43 $&F = 215C
43 (5/2.7/22) 3.096) 19 NN e S B+EC
19K - e | == .//—_E-*%J—-— 1 2|8~ 5/2.2/2- §3n SN & «_0.11 ps 1.9314 _ 0.025% 5.7
= = —_ ‘&%-r— - 4 ERAASEYSY o
3 ==y NEE " : oo S S
;‘gK levels — References 1(121 /32+) — I _,_2 9135 . 3w s0 5/2+ A $'._ Q‘}’ 1.3946 o ps
: A/2.302- 7= - e — w ~ &
Decay: NP A151 634(70) - 1/2,3/2- 2.8779 I YO 5?&; *
4Ca(d,He): NP A263 210(76), NP A230 393(74), PR 186 1144(69); others: (725 vT [ 1 2.8449 1| [89% 3.6 3/2+ ) Q'?ny_s 0.8903 49 ps
PL 578 413(75) I ' l R r I Y
MCa(t,q): NP A118 409(68), NP A139 711(69), NP A142 641(70) ._(.é/_)_-.‘" /§+- | "| 44%3‘0—24 ps ’ P | 345 27 3/2- 4L L3 %v 9320 ps 8-53325:? o 50
40ar(a,py): PR C14 1179(76), NP A250:257(75) ' : 596 L [ |w3% 6.0 5/2- | 8 o pi .3 % A
| G2 — [ ¥4-2:67365) ¢ 03 ps . F Lism e 7/2- : 0 78% 50 d
. : ol L1.5% 9. 2 . ;
® “Ca(d,sﬁe) N .J.Q_é&___— 1,| H" l_&mg__ 43C '.
s “Ca(t,a) 52 oo a |
PR JpR— [ R ;
AL values from both (d,3He) and (t,a). i (9/2+) 'V ’"’ 12,4098 ¢ o ps 1
Additiona! levels above 4,02 MeV: 17 in . | l i i
(t,@), 7 in (d,He). | (3/2.5/24+ ' | 2.2925 -
- (8/2)- —— ol |72,24 .
= — — ; T oo |~ 2.2241 ~0.04 ps a 438
3/2- ' 2.1027 . 21 C
_——\g ,-:'gg o (9/2)-\ | &4——-0939 1.2 ps k
4 ——(-l\_ﬁ‘M o4 i — | TI¥/2.0612 4’02 ps - A: —36.185024 {ANDT 19 175(77)}
— N34 " T3~ | 2.0463 ~ I: 7/2 AB{PR 141 1106(66)}
\/3.71 ga 2 | 28 & B*+EC {PR 95 1535(54), PR 88 876(52), PR C12 567(75)}
3.67_, R V7 2SN — N «-‘%7— ty/z 3.8855h JUINC 31 1883(69)} 3.922h {PR 67 289(45)}; 3.952h {AR63 Chalmrs}; others: {Phil s7v45 621(54), JACS 75 2246(53), PR 57 163(40)}
—/M\3.58 L ‘"'::\\1'90 5011 ps Class: %Ident: chem, excit {Nat 136 220(35)}; mass spect {Phil s7v45 621(54)} ) :
i —_— 346, /2 r +==-=-—0.6 ps Prod: “°Ca(a,p) {Nat 136 220(35), PR 57 163(40), PR C12 567(75)}; *°Ca(a,n)*Ti(8*) {Nat 136 220(35), PR 57 163(40), PR C12 567(75)}
——2 334 g, r - B*: 1.2071($79), 0.822(117), 0.393 (14) mog {PR95 1535(54)}
———-—2-«-/9’-122—“ P 11/2- + 16778 0.8 ps 1.182(476), 0.774 (+24) mag {PR 88 876(52)}
—3~—308 ." L 1.224(167), 0.824(126), 0.504(17) mag, mag—scint By coinc {ZETF 47 1162(64)}
— .05 » y: (norms v, 575 (y 221%), from level scheme) 0.3729.3 (1,100), y* (1,78324), 0.58337 (t,0.009532), 1.33797 (,0.0087), 1.55836 (1,0.037522),
T 298", 5/2+ 1.3946 1.93076 (1,0.067234) Ge(Li) §PR C12 567(75)}
r — 3 ps others: {PR 169 911(68), ZETF 47 1162(64), PR 95 1535(54), PR 92 207(53), PR 88 876(52)} .
2 2.67 ts/a(levels): 0.152: 4357us delay coinc {PRL 13 241(64)}, 42121us delay coinc {PL 24B661(67)}, 45021 us delay coinc {YadF 14 3(71)}; 0.472: 157 13ps
e recoil dist Doppler NP A115 204(68)}, 15221ps recoil dist Doppler §PL 37B 366(71)}; 0.845: 0.165ps Doppler {PRC3 1939(71)}, 0.316ps
B ™ Doppler NP A180 517(72)}; 0.855: 223ps recoil dist Doppler §PL 378 366(71)}; 0.880: 4.9 10ps recoil dist Doppler {PRC13 1180(76)}, 4.210ps
1/260 245 4, i 0003 recoil dist Doppler {PL 378 366(71)% 1.159: 3.5*1# ps Doppler NP A180 517(72)}, 4.4 10ps recoil dist Doppler {PL 378 366(71)}, 2.1*1%ps
U 3/2+ 0. 49 ps Doppler {PRC3 1939(71)}; 1.179: 0.5910ps Doppler §NP A180517(72)}, 0.2813ps Doppler {PRC3 1939(71)}; 1.337: 0.5917ps Doppler
2.18 L PR C3 1939(71)}, 1.43ps Doppler NP A180 517(72)}; 1.408: 0.173ps Doppler {PR C3 1939(71)}, 0.275ps Doppler {NP A180 517(72)}; 1.6512
e | 0.163ps Doppler NP A180517(72)}, 0.237ps Doppler §PRC3 1939(71)}; 1.811: 155fs Doppler §PRC3 1939(71)}; 1.830: 0.213ps Doppler
[ {PRC3 1939(71)}, 0.265ps Doppler NP A180 517(72)}; 1.884: £521fs Doppler NP A180 517(72)}; 1.932: 2.46ps Doppler NP A180 517(72)};
2r v m r 1.863: 0.071ps Doppler {PRC3 1939(71)}; 2.094: 0.329ps Doppler {NP A180 517(72)}; 2.106: 0.286ps Doppler NP A180 517(72)}; 2.141:
- 1.86 0.59339 ps Yopp »
—tes 3 3/2- - =e9320° 80 ps 0.2410ps Doppler {NPA180517(72)}; 2.143: 0.185ps Doppler §PRC3 1939(71)}, 0.3077ps Doppler iINP A180517(72)}; 2.289: <0.02ps
L Doppler NP A180 517(72)}; 2.336: <0.04 ps Doppler NP A180 517(72)}; 2.458: <0.04 ps Doppler NP A180 517(72)}; 2.553: 0.517ps Doppler
2 1.54 ' 5/2— 0,37281 NP A180517(72)}; 2.580: 0.103ps Doppler {PRC3 1939(71)}; 2.634: 0.217ps Doppler iNPA180517(72)}; 2.760: <0.{J5 ps Doppler
B —tgA e —34 ps iNP A180 517(72)}; 2.810: <0.08 ps Doppler §NP A180 517(72)}; 2.985: 0.067ps Doppler PR C3 1939(71)}; 2.987: 5.68ps recoil dist Doppler
r {PR C9 1033(74)}; 3.123: 0.45114us delay coinc §PRL27 155(71)}; 3.289: <4fs Doppler {PRC3 1939(71)}; 3.452: <7fs Doppler
PR C3 1939(71)}; 3.807: <4 fs Doppler {PR C3 1939(71)}; 4.455: <4 fs Doppler {PR C3 1939(71)}; others: {PR C13 1180(76), NP A180 517(72),
1.20 PR C3 1939(71), PScr 2 261(70), RRou 13 911(68), PL 25B 328(67), YadF 1 198(65), NIM 31 322(64), NP 59 33(64)}
e —— b
T2 it oL zia: 9
14— 1 0.897 es 43
i 20Ca 435c levels — Ref
Cc levels — Relerences
A 7/2- 3 0.738 o4 21
0.18 ps - Decay: ZP 165 94(61), ZETF 45 1385(63), NP A98 323(67)
A/2+ 0 | 0.56 o, 4ca levels — References , 16 Reactions: NP A214 1(73), PScr 7 5(73), PR C10 1678(74), PL 48B 209(74), |
- o PR C13 1180(76); others: NP A271 49(76 !
r o Decay: PR 169 911(68), RaAc 17 63(72), PR C12 567(75), (76); (76) |
I NP A214 1(73), PR C13 2262(76) ' |
18 Reactions: NP A214 1(73), PR C13 1180(76), PR C10 997(74),
I ‘ PR C10 1798(74), NP A225 267(74), NP A263 210(76),
ok 755 T T PR C13 2262(76), PL 608 32(75); others: ZP 267 399(74)
43 —
19K
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. 40Ca(8Li,t)
18 Reactions 43 T‘ ® ’
. 40, 12 9
T ~130 odditional levels above 5.641 MeV. 221 4 *Ca(t%C,%Be)
/2.3/2- 5,641 A: —29.3247{ANDT 19 175(77)} , c (:: ;—) z;g' £Ti levels — References
. ¥ 8% {ZP 165 94(61)} 3p(15/20) 2.5, 0Cq(0Li,t): PL 488 209(74)
— /%39 1/2.3/2- 5.50—2:5% ty/a 0.49070s NP A98 323(67)k 0.40050s {ZETF 451385(63)% ¢ (9/2,11/2-)  2.644 40ca(12C,%Be): PRL 28 1659(72)
r . 5,48 others: ={VMos 1969n5 3(69), I[zF 251115(61), | (5,9 2.23 Other reactions:
7P 165 94(61), ZNat 150 593(60), PR96773(54), ¢ ® 40 .
- { y 2b 11/2— 1.86 Ca(a,n): NP A98 323(67)
5,33 RSI 19 458(48)} R i - /232 156 48Ti(3He, ®He): PR C12 51(75), PRL 29 434(72)
1/2:.3/2- _5,26 Class: C; Ident: excit {RSI19 458(48)}; excit, decay; charac
5.19 {ZP 165 94(61)} I -
Prod: “9Ca(a,n) {RSI 19 458(48), ZP 165 94(61), ZETF 45 1?’2%5(633 . (3/2-) 1154
_ B*: 5.804mag {VMos 1969n5 3(69)} ! =
| /2372 5.022 5.81 15 scint §ZP 165 94(61)} ‘
— ’ 4.94 : E
1/2.3/2- 4,895 08 others: {ZETF 45 1385(63)} ]
L — /23 1/2,3/2- 4.82 0:—“
— 1/2,3/2- : 4,720 AL _ 43Ti 0.09 s
1/2,3/2- 4,664 L 22 44y
4.58 - +| 23
- an 8 15— (87]
T (5/2.8/2) 4,455 B —
_ - - EB; CML
L (17/2-)=5/2.7/2- (2, T1/2 439437 4361 =4 3o - A =44 Esomy /_____
— - 4,28 - Qg 13.70(syst)
7/2)- —_—
I 22 22 4.238 ' 1010+ 119 m
4,157 ; - "4 & o
i : 18Ar B &
o _ 3.99 N 2. 221 m &
=5/2,7/2- 298 — 303
L 3.89 3’64___ ’ 5t— 44 K 244 d 6+ 027124 o+ 47y
| = 3,807 — 5 7q ——to——— e 19 _ 2 10 “ ,
=(15/2)+ 3.79— 5 ;55 == o i Qg- 354 4 ) B 393 h ;-———-44 EC gg Ti
5/2,7/2~ : 3.6769 i EC 1.39% 21S¢
H —— - 362 o - Q- 5659 39 B+ 4
3.51 348 . 95%
_—___.___—5272— ] Pemte——————— L. — T L
M—_———————L—L———-———— === ____________—_______.__.____—;"-'-;4@:-“3‘452—-—- ECs% Qg 02645 38
Y Qg 3.6553 20
_ . . b 0 L 0+ EC
| —(3/2.5/2) 24212 — — 3.280 ;.22677 ’ 440
( ) - * [ ¢ 20 a
—(19/2-) (13/2)+ —| 0.45 us : 341 31230 o
_ , v 1232 L ! 48Ca(%He,"Be)
3k —(3/2,5/2) (18/2)- ||, 8 ps|___| 0.06 ps 29874 5.g85___ o 44 A a4
| ” - 18 sE 5.98
S | S S T 0288 A —32.27120 {ANDT 19 175(77)} 348
P (5/2,9/2) Y 2.760 B INP A133237(69), NP A151 634(70)% 3E #4r levels — References
124 | 2.68_ .670 tyjg 11.875m INP A151 634(70)}; 14.015m INP A133 237(69)} 3 s 7
—— — == — eSO o J— [ ] . .
= lel= 02 et =28 eu=— Class: A; Ident: genet, ' excit {NPA133237(69)}; mass spect 2b “Ca("He,"Be): PL 648 143(76)
F—(11/2)s——22 4= |=| =] 0.5 ps-2:10 BS 2.580 ) gs5p9—— INP A151 634(70)} 61
L (9/2-) Prod: protons on Ti NP A151634(70)k 48Cq(y,a) NP A133 237(69)} : 1B 0.75
3/2.7/2 == 2.458 y: {(norm: ¥, 705 (y 6620%), from level scheme) 0.18237 (1,9917), E
P 222,60 : —|— 5,336 — 22828 0.40635 (1,86), 0.427610 (1,43, 1.70474 (t,10050), o [
| 5/2- ) D . 2,080 1.88675 (1,5030) Ge(Li) INP A151 634(70)} 0= vy
- 2,244 others: {NP A133 237(69)} Ar
I —————— g e —————— - (| R— 18
— | = b 0.3 psl:2 ps0:20 PS”"2.1431 7 141 - —
Rp— 4 ““"‘_T- T 0.3 ps.U.2 _PS 2,106 9 no43—"— a4 -
2 — c
= 5/2 9/2+ ‘ e 2 ps 0.07 ps 1.9322 1.9627¢) 19K
| —(5/2,9/2)— — 0.05 ps 1.884
—1/2.3/2— Q1/2)~ | —11|&15 ts 0.22 ps 1.8298 ¢ 11 A: —35.80739 §ANDT 19 175(77)}
I AR dR A o f~ {PR 52 663(37)}
l ty/at 22.1520m {NP A203 164(73)};22.05m {PR94 1 17(54)}; others: {Oest 98 195(61), JPJa 15 1909(60), PR 57 177(40), PR 52 663(37)}
5/2 vy _1.6512 ¢ 17 ps Class: A;Ident: chem, excit {PR 52 663(37)}; chem, sep isotopes, cross bomb {PR 94 117(54)}; mass spect {Phil s7v45 621(54)}
t Prod: *Ca(n,p) {PR 94 117(54), PR 52 663(37), PR 57 177(40), Oest 98 195(61), JPJa 15 1909(60)}
L 8 5.58060 (34%) scint {YadF 11 483(70) :
(7/2)~ 1.408 5.252 (35 10%), 4 (94%), 2 (830%) scint, scint—scint By coinc {Oest 98 195(61)}
7/2+ had 1‘3372 0.20 ps others: {JPJa 15 1909(60), PR 94 117(54)}
L A + 0.8 ps 7: {norms ¥, 157 (y 589%), from level scheme) 0.1743525 (1,1.02); 0.2099825 (4,0.32), 0.26353255 (1,1 .95), 0.353665250 (f70.32), 0.368207 74
(t,38.8 7), 0.37484595 (1,3.36), 0.403862 196 (1,1.13), 6.4633035 (t,0.33), 646473515 (1,1 .55), 0.6513559 (1,522),0.68233829 (t,1.37),
3/2+ 3/2- 3 ps 1405 ps 1.1791 1 1586 — 0.696895 (1,50.1), 0.726490716 (t,652), 0.7330+ (1,2.812), 0.74763026 (1,362), 0.76113 (,21), 0.76685 (1,0.87), 0.772975 (1,20.1),
T : . 0.87653029 (1,29.86), 0.891095 120 (1,1.66), 0.938577 153 (1,37), 1.00509 (1,0.5), 1.01954866 (1,14.56), 1.024738 17(1,1152), 1.05059695
(1,8.6714), 1.0541373&5(171.59), 1.1013045 (1,0.22), 1.1062625 (1,1.75), 1.10797893 (1,11.58), 1.1197035 (t,0.32), 1.12607610 (1,1312),
Um 1.1570023 (4,10007), 1.1954 (1,0.87), 125250076 (,8.38), 1.24474753 (1,14.35), 1.2727635 (1,1.413), 1.2857 (1,50.3), 1.3637¢
/2 5/2+ 22 psA pS 0.8604 (1,0.22), 1.3776245 1,21, 1.427%4 (1,1.99), 1.42866 40 (1,0.42), 1.49945136((.,1355), 1.525011, 1.575864309 (,3.09), 1.5822 (1,20.1),
5/2- == 0.2 ps Lisgpsc Bl : 0.8553~0.8453— 1.625049 716 (1,0.64), 1.634520107 (f,4.05), 1.658690167 (1,3.75), 1.701879 %08 (1,1.77), 1.75262910 (t,707), 1.77797320 (1,36.56),
1.810438682 (t,1.26), 1.884542 1000 (1,0.49), 1.88720527 (t,21), 1.89320743 (1,1.99), 1.89609 (1,1.974), 1.91608 (1,2.312), 1.923?
i (1,50.9), 1.976013691 (+,0.97), 1.992421516 (1,1.28), 2.144231 76 (1,12.98), 2.150786 17 (1,39 1), 2.16784150 (1,1.37), 2.2003 (1,0.22),
2.268525953 (1,0.54), 2.2808 72 (1,20.5), 2.3243 (1,0.64), 2338287552 (1,0.7+4), 2.42333957 (1,0.74), 2.497291569 (1,0.65), 2.50439462
(4,11.29), 2.5{8991 16 (1,1673), 3.598355 502 (1,0.75), 2.619164 120 (1,3.67), 2.656411% (t,16.96), 2.668 (1,50.05), 2.711 (1,0.33),
L 3/2- 0.4725 2.74048 (t,0.11 9), 2.7457 (1,50.2), 2.847646695 (t,0.53), 2.937810 (1.,0.83). 2.9731 (170.32), 2.982469 149 (1 5.23), 3.067087 (1-.,0.22),
s —0.16 ns 3.103175401 (1,1.14), 3.158070207 (1,2.64), 3.20157473 (+,12.19), 3.21731354 (1,0.53), 3.227132765 (t 0.32), 3.241958485 (1,0.63),
3.252072124 (1,2.74), 3.278995650 (1,0.32), 3.301210159 (1,5.59), 3.307728450 (t,0.37); 3.3955084 (7758.78), 3.404646557 (1,0.84),
3.41553863¢ (1,1.04), 3.66136317 (1,1052), 3.676732624 (f,0.2517), 3.70889812¢ (1,50.8), 3.726634471 (1,0.57), 3.7471 (1,20.01),
3.755173650 (+,0.149), 3.868555216 {t,1.13), 3.967822 (1,0.119), 4.005 (1,0.022), 4.044 (1. £0.05), 4.0747 (1,0.088), 4,163545 7657
3/2+ (+,0.098), 4.167792545 (1,0.168), 4.210110 (1,0.098), 4.33793577 (1,0.099), 4.355 (1,0.05), 4.403611625 (1,0.064), 4.40891118¢
0,1516 0.44 U A 7 7 b Y
L 44 ms (1,0.9215), 4.436994647 (1,0.126), 4.471537601 (1,0.116), 4.651 (1,0.146), 4.865812151 (t,2.87), 4.89232472 (1,0.065), 5.02545
L 7/2- (4,0.032), 5.161959701 (f,1.11 7), 5.2310 (T,é0.0!}, 5.5613 107 ZT70.054) Ge(Li), Ge(Li) anti—Compt, Ge(Li)—Ge(Li) yy coinc
0 d e — {Pﬁ C13847(76)}
43SC others: §NP A203 164(73), RaAc 13 61(70), YadF 11 483(70), Oest 98 195(61), JPJa 15 1909(60), PR 94 117(54)}
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2.44 d
2-22.1m . : 6+
- 44Ca(t,%He) 44C a 44K Part 1 of 2 44mSC
%K levels — References 1,496 20 19 o~ A &bg&\b N . 2+ 3.93 h 21
e 149 - A 05 . SRR,
Decay: NP AT51 634(70) %: 2.09 {BNL-NCS—50605(77)} : B PO NS Ao 44 EC 1.39%
“Ca(t,3He): NP A142 641(70) 3 A: —41.4660 74 SANDT 19 175(77)} { . 10352 276 _(2) § N *)‘W‘\'OA;QLOW‘?\'}\@;? 3.7762 2ISC
1.9 m i 1.07 0,: 0.885{PC77 Holden} 10.9% 6.2 'E;');\ AR N @OnG T L o w /g—’;‘%?— B*,EC
0+ 1+ tysa(levels): 1.157:2.8812ps Coulomb excit NP A204 574(73)} P =22 : 27) i QU= OA ool 5 . (]
0282 i/2 6.3% 6.5 _ 1- /¢ &y \3.66152
v i 0.81 1.884: 144 ps Doppler PR CB 1406(73)} o s A N 5 38615
Ar S [ 2.283:1,97ps Doppler {PR CB 1406(73)} , & } AN rd
18 & - 0,52 2.656: <0.02 ps Doppier {PR C8 1406(73)} - g INAPCPCAN/X A
No C T o8 3.044:4.6"/2ps Doppler {PR CB 1406(73)} | | 0.08% 9.8 (4)+ { B om e A Wﬁ 3.3572
<100%>46 1+ F& X 1.8869 I .38 3.285: 13.612ps recoil dist Doppler {PR C9 1033(74)} 29% 6.7 _ 3= ||| i SOL DO =8 0.03 ps__.lfs‘.‘sc’)ﬁ’s' 0.0016% 7.0
A —1.7046 L 3.301:3517fs Doppler {PR C8 1406(73)} & _w«__«if_.i/,—.: =l == = "v‘!r.;;:?\?é\— . :.gglg 0.0021% 6.9 on 58
2= 0 3.357:<0.03 ps Doppler §PR C8 1406(73)} [ | o7 0.8 i: ! S g@ \-3:—62-‘?—14 ps :39% 5.
! 0= others: {PRC13 1180(76), PRC10 1798(74), ParN6 119(73), S PR 2 — — 8 3. 5 ps
445 PR C8 1406(73), NPA179737(72), Nuol s2v5913(72), i | N2
0 . 22.1 m 19 PR C5 513(72), BAPS 16 1183(71), NP A164 353(71), [ | oaz a4 24 ! , oo 2.65650  1.01% 5.2
44K BAPS 13 104(68), 1zF 25 832(61)} r _] T .
L = o LW
o ~ ©
19 [ 1 0.5% 700 _ 4+ E o 5\2 ~e AV 2.28311 5 ps
L it o
24 Reactions o I b QZQ’
29 additional levels above 5.776 MeV..y decay of some levels above 4.804 MeV is not shown. L | 1.5% _9.97 0O+ 0l . N 1.88351 14 ps
5.7759 - i ’ 8T
4+ 5.7335 i I i N
- 5,66 - S
I 3.4- 5.57 r L | [ §
R i— 7 . 5540 —— g oo —— 1% 8.8 2+ | |1~ 2.9 ps 1,15702 98.99% 5.5
5 + 5.4588 L i Do
LS4 o, 5375 — 240 |
—27 5.342 L I
| i —= 525___.____5'3"9 = 5.3004——5 2803 =— I |
— A —————————————————————————————————— L e O — — mm—— r &
== e 0 M =5 1y ..__«_———-: fg_‘,——— L | : |
i 1,2+) . F ,
.1302 [ &
L = (8+) 3.4 2.130 5.0968 — 5 086 —— i | : l
sl = == 5= 5026 5.0089—, o4 ol l34m 96 o+ | | 0
— 4.8046() 44
L (3-) 4.884—— 20Ca
4.8037 44S
i - 21°C€
L _ 4,690 s ~37.
2 - - sasto— b ST e 1707
o= 45841 —— 4 5649 == 5500 == @ % 95%, EC 5% NP 42 383(63)}; EC 6.8 15% {PR 100 1324(55)}; EC~2% {NP 9 296(58)}
- P TYTITI T 4.4798 ty/gt 3.9278h {JINC 31 1883(69)}; 4.002h {PR 143 818(66)}; 4.053h {CUC 47 1667(73)}; others: {Phil s7v45 621(54), PR 79 606(50), PR 67 289(45),
= - : . PR 61578(42), PR57 163(40)}
| =y =3 < 4.4089 4,398 4.3583= Cless: A; Ident: chem, excit {PR 53 866(38)}; mass spect {Phil s7v45 621(54)}
YT Prod: daughter “Ti {PR 93 358(54), PR96 1713(54), NP 42 383(63)}; daughter *™Sc NP 49 328(63), NP A203 221(73)}; *'K(a,n) {PR 79 606(50),
r PR 57 163(40), PR 63 462(43)}; *®Sc(y,n) PR C13 847(76)}; alphas on Ca {PR C13 847(76)} .
b (o) —2E 41957 4 160 —— B*: 1.4715mag {PR 100 1324(55)}
- 08200 1.4635 mag {PR 79 606(50)}
L 2R ~ others: fPR 61 578(42)} . . .
o - 4,0114 y: {normz v, 457 (¥ 99.89 1%), from tevel scheme) 1.1570025 (1,1000), 1.49945120 (1,9.1279), 2.1443 7 (1,80.02), 73,151 (1,0.0113), 2.656411%0
(8) 3.9137__ 3.9226 (1,1.124), 3.30121 (+,0.00656) Ge(Li), Ge(Li) anti-Compt PR C13 847(76)}
| =08 ¥ = s .86 0.646520 (1,0.04318), 0.7260 15 (1,0.05121), 0.774 (1,0.04123), 1.15695 (1,1000), 1.49943 (1,9.14), 2.14485 (1,0.0397), 2.65645 (1,1.31),
- - 3.3016 15 (1,0.0183) Ge(Li), Ge(Li)-scint yy coinc $NP'A203 221(73)} .
] 2 - |~ 3.7762 Y1.157 (e/7 6.33x107%), other y rays observed scint, mag conv, scint=scint y# coinc {PR 100 1324(55)}
— = - | o 37120  erg0— _— others: {IzF 37 989(73), NFBr 18289(72), NPA182411(72), JPJa 30 1231(71), RaAc 1454(70), Yadf 11483(70), PR 186 1160(69),
== ¥ v 3,6610— CJP 46 2119(68), NP 49 328(63), NP 42 383(63), PR 122 555(61), PR 79 606(50)}
o e g ”fgz §§§P1§QQ 5%;((215))' ZPT?%%%%?SS%?”NP 30 636(62) PRk 125 2021(62), PR 109 456(58)}
L Y e : A 3 s ) 1 :
t‘/a(levgls): 0.068: 153.09ns delay coinc JArkF 22 127(62)}; 0.146: 49.510us delay coinc NP 59 33(64)}; 0.235: 6.1223ns delay coinc {ZP A27551(75)},
L . 3.3572 5.94ns delay coinc {Nuol s2v12433(75)} 0.350: 3.1319ns delay coinc {ZP A27551(75)}; 0.425: 37842ps recoil dist Doppler
3 v 0.03 ps 3.3077 " 3.302 y fUPAL 6 1772(73), JPAL 6 1030(73)}; 0.532: 3.8 ps<t, ,<35 ns Doppler, recoil dist Doppler {UPAL 6 1772(73), JPAL 6 1030(73)};0.631: 41130ps
§ =er=20-—0 F7 9o 14 ps— e 3.2849 = recoil dist Doppler {JPAL 6 1772(73), JPAL6 1050(73)}, 38155ps recoil dist Doppler {PRC131180(76)}; 0.667: 49%/9fs Doppler
I a 3.0444 fJPAL 6 1772(73), JPAL 6 1030(73)} 0.763: 0.21514ps Doppler $JPAL 6 1772(73), JPAL 6 1030(73)}; 0.968: <3.5ps recoil dist Doppler
3 vy * 5 ps {PRC10 1663(74)}; 0.986: 1.47§ps Doppler {JPAL6 1772(73), JPAL 6 1030(73)}; 1.006: 5ps<t,,,<35ns Doppler, recoil dist Doppler
i {JPAL 6 1772(73), JPAL 6 1030(73)}; 1.052: 0.17*8ps Doppler {PAL 6 1772(73), JPAL 6 1030(73)}; 1.186: 3911fs Doppler {JPAL6 1772(73),
L T ooy 2.6563 JPAL 6 1030(73)}; 1.197: 2.1 ps<t,,,<35ns Doppler, recoil dist Doppler {UPAL 6 1772(73), JPAL 6 1030(73)}; 1.325: 0.12514ps Doppler
- §JPAL 6 1772(73), JPAL 6 1030(73)}; 1.648: 0.12519ps Doppler {PR C14 861(76)}; 1.652: 0.10724ps Doppler {PR C14 861(76)}; 1.681: 9725fs
r Doppler $PR C14 861(76)}; 1.768: 5512fs Doppler {PR C14 861(76)}; 2.672: 1.73ps recoil dist Doppler {PRC10 1663(74)}; 3.567: 48.317ps
3 4+ 22831 9 ps recoil dist Doppler PR C10 1663(74)}, 357ps recoil dist Doppler PR C13 1180(76)}; 4.113: <0.35 ps recoil dist Doppler PR C10 1663(74)}
e : others: JJPAL 6 1772(73), JPAL 6 1030(73), RRou 13 911(68), PR 153 1209(67), NP 59 33(64), NP 49 328(63), NuoC s10v14 479(59)}
2_
A O+ 1.8835 14 ps 44mSC
[ 21
B A: —37.539524 JANDT 19 175(77)}
[ I: 6 AB PR 141 1106(66)}
[ 2+ 11570 5 g os #: 1T98.61%, EC 1.392% {PR C13 847(76), PR 100 1324(55), EB}; EC 1.207% {ZP 213 323(68)}; others: NP 42 383(63)}
L < P ty/at 244244 {UINC 31 1883(69)}; others: {Phil s7v45 621(54), PR 87 358(52), PR 79 606(50), PR 67 289(45), PR 57 163(40)}
Class: A;Ident: chem, excit, cross bomb PR 52 400(37)}; mass spect {Phil s7v45 621(54)}
i Prod: *'K(a,n) {PR 79 606(50), PR 57 163(40), PR 63 462(43)}; *°Sc(y,n) {PR C13 847(76)}; alphas on Ca {PR C13 847(76)}
i y with EC: (intensities relative to 1;1000 for ¥g,9¢ (with IT)) 1.00182557 (1,15.87), 1.12606440 (1,15.87), 1.1570023 (1,15.87) Ge(Li), Ge(Li)
- anti—-Compt {PR C13 847(76)} .
[ 7 with IT: (norm: y, 574 (¥ 86.62%), from level scheme) 0.27124110 Ge(Li), Ge(Li) anti—Compt {PRC13 847(76)}
: Yo.271 (&/70.1393) scint {PR 100 13?4(55)} )
ol O+ o no ¥g.068 (¥ <0.06%) scint, scint—scint yy coinc NP 49 328(63)}
vy : others: INFBr 18 289(72), JPJa 30 1231(70), RaAc 14 54(70), PR 186 1160(69), CJP462119(68), ZP213323(68), CJP 45 2446(67),
zoca PR 79 606(50), PR 61 578(42), PR 60 415(41)}

i
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Additional levels above 1.426 MeV: 20 in (3He,p), 70 in (*He,d), 2 00 In-beam 7 spect
45Ca levels — References in (p,d), 21 in (&t), 8 in (PHe,a), 1 in (d,a), ~26 plus many a4 43Ca(p,7)
Decay: PR C13 847(76) resonances in (p,7). 4 o “Ca(%He,t)
24 Reactions: NP A214 1(73), PR C10 1798(74), PR C11 2108(75); others: ) T e #5Sc(p,d)
y 224 m PR C11 100(75), NP A226 506(74) [ (104) 4113, v 46Sc(d.t)
44— 40— 3.9753 o ¢ 4Sc(PHe,a)
K N : & ’ 8 43Ca(3He,d)
-19 Qﬁgg i Part 2 Of 2 ,‘ < %a(aﬂe'p)
. ; i 46Ti(d,a)
0.04% 40 _(1)= DR 5.561 (11)+ 3.5670 , 4 @0 ’
&9*(: % | 48 ps @ & > “Ca(a,d)
L K: -
Y wa . H #
£0.02% 25.6 [ on o 39,8 5.367 !
Ed AL A A WA — N0,
[001% &7 | qn%v{iiﬁ”____________—_—_"—""—'" 5.325 45c levels — References
M.,_._q 25 o ({;é\ bé? 011 i Decay: NP 49 328(63), PR 153 1209(67), IzF 37 987(73),
0.06% 6.7 1 [T-—/\ sk .:&g~§ _ 5.1623 3 . JPAL 6 1030(73)
ﬂi’f—”—'—’-—i——’l N T 80 S0, 5.131 - , - In-beam 7 spect: JPAL 6 1772(73), JPGL 2 67(76), PR C10 1663(74),
0.07% 6.5 - o0 NN OO0 5.025 - 0+ 2 2.785 4 jes< PScr 8 191(73), PR C14 861(76), JPAL 6 1030(73); others:
..__.__.____| ‘ o'y ON Oy :
5 | | PORRLAE R , b 1.7 ps—(9)t 2.6716 ¢ PR C13 1180(76), ZP A275 51(75), JPAL 7 2289(74),
0.71% 262 | ! v O e 00 & 4.88404 L NuoL s2v8 29(74)
0.36% 6.7, (1 | | oo e 4.86608 - 43Ca(p,y): Cf71 Legnaro 375; others: PR 169 911(68
0.09% 6.6 | 1T H—os" 2.824 ; P 9 ,
P — | | ’ w\‘? 00 &, o s + o - +4Ca(%He,t): PR C6 851(72); others: NP A168 151(71)
e ~ h L . "
r | 0.08% 22 _ 2+ ] l | | | l oF h?@*?«wg@é o m & 4,651 : 465c(p,d): PR 134 B378(64) ,
0.1 5N YN OO NS 0 N SOM,EO — " r 483¢(d,t): PR C3 158(71); others: NP A213 510(73)
, [ 0.19% 6.9 l | | [ 0,0 Dl Qo OIS 4.5727
' [4.3% 5.6 (3-\ ] [ el N v@..,?‘,;.\‘ PROO O 0 gg‘é, 4.55262 3 r 46Sc(3He,a): NP A168 177(71); others: PR C1 1776(70)
| [0.02%_8&.7 | ] | | [ R INNNOS D 6 SN 58 4.437 . 2 4Ca(3He,d): Th67 Lynen, PR 175 1453(68), JPAL 7 L97(74)
7.2% 5.6 . 1— \-l 1 I 1 I vk Q’.\W‘.V@Qo‘x%bfy oo OF é‘,‘;(\ [4.40916 ; - : 1.768 42Ca(3He,p): NP. A153 502(70), NP A214 1(73), JPPa 34 771(73); others:
?g;% :}3 3- [ ] [ ' P0h 6o ,\”;‘;\9 ———/4,399 .y % 0.06 ps 735 PRL 18 1140(67)
L 536w 2o 15;);’ | [ | { l | [ T m@@ —_éj\—i'i?gf& L 0.10 ps ~—1.681 :A 48Ti(d,a): NP 51 641(64); others: NP A192 125(72)
0.11% /6. (30| K ’ ] |l ] | [ 5 —\4.2603 - 0.1 ps—— T 852 *#Ca(a,d): NP A265 220(76)
| »‘V\' i 5 | 0.12 ps— / \1. ® Other reactions:
| Lo.11% & l | ] ‘ l | [ | ' S 4,094 - ‘ 48Ti(p,3He): PL 328 596(70)
L | ] ] | l | | ‘ L E “Ca(p,n): JPAL 7 L97(74), NuoC s11viBA 593(73), NP A99 6(67)
i i | | s :
3+ 1,325
I (i)_ = l | ; { | } ] | | 0.12 pS__——‘—)—\ -‘ ||y .
5 1.1974
o | 3 B L
1= /‘[ = 1 } I ] 4L [ _L == { L l L 0.04 ps—(—w—\___ _ ; :22 YU 2 PT Y
_(9_'*'.)/-1 I — ] —_— - ‘r/‘——. L] <@
] —|-|1l|=|+/1.102 A4 s
L ] | [ . 3 vyl || |—¢][1:0523 o1 Ti
L 4)+ { i ] ' I l { 0.17 ps_—(—j:l—\) 1 4] ,—“—.:'SSZT :-tvoc > { 22 .
3=\ |— —_ ] — _— — _ T o4 o= | 10063 o, A: —37.546237 {ANDT 19 175(77)
I 2% \-,.1 == [ lé [ | = I — J 15 NN o gy AS— 1.4 ps—B ¥~ \2-986 <@ #: EC{PR O3 358(54), PR 96 1713(54)}
—_— — 7+ 0.9682 ; o -
i —ii-m I_U ' l l  —— 0874 —AEeves ty/at 48.29y WINC27 493(65)}; 46.4 17y {JINC 27 487(65)}; others:
F + J—— NMLO/E
3 - | I~ | — s— ) R A ) Ny oy R {PR 106 90(57)}
l ' [ 0.21 ps—3t . 0.7633 4,00 Class: A; Ident: chem, genet {PRO3358(54), PR961713(54),
[ 24 \ [ ‘ | [ el ps—— —|l¥ [ F0.745 _opntTote” PR 106 90(57), NP 42 383(63)}
. 45 ;
! 0.05 ps—1t 0.6667 ¢, o0ve Prod: *5Sc(p,2n) {PR 93 358(54), PR96 1713(54), JINC 27 493(65)}
L | ] | | | l ‘ P — L,w’ 0.641 o, V% 455¢(d,3n) §PR 106 90(57), JINC 27 487(65)}
i o | L || | L 0.40 ns—2—/ |T\0E310 g1n v o o 7: {norm: y, 5es (¥ 882%), from level scheme) 0.06785+ (1,100,
[ ] (—! | = | (3)- eb 05317 o, oo eq/v 0.12323), 0.07838+¢ (,106.28, &/ 0.0315), 0,147015
F [ ‘ | I = ] (1,0.10632) Ge(Li)~scint yy coinc, Ge(Li)—ion ch yy coinc
2 o+ | i | 0.38 ns—B)= 1Ll 04248 ... s {PR 153 1209(67)}
L ! 1 | | - _ | ° 0.06795 (1,100, e/y 0.145), 0.07845 (4,107.954, e/y <0.07),
3.1 ns—4* —0:3498 o, pavende 0.1463 (1.<0.45) Ge(Li) {1zF 37 987(73)}
| - ¥ B 0.0
L I ] i l l 6+ t i 0:2712_csnay o< 0.0§7857(t,100, e/y 0.105),' .078447(1]1277{5, e/y 0.0173)
[ y — 14 ? -
‘ 8.1 fis 2 0.2348 o o scint, mag, mag conv, ion ch, scint-scint yy coinc
i 2 l } ‘ * B ‘ v : INP 49 328(63)}
[ i 50 us—9= 0.14625 4, ° others: NuoC s10v 14 479(59), PR 106 90(57)}
T - 0.06785 yy(8): NP A115 234(68), PR 153 1209(67), NP 49 328(63),
i | 153 ns =2 eie e ArkF 22 307(62)} \
. | o - ] vonde t,/a(levels): 1.083:3.18ps Doppler {NP A202 579(73)}
i 44 1.904:>0.5 ps Doppler NP A202 579(73)}
L | S P
i 212C 2.454:0.428ps Dopplér NP A202 579(73)}
. | 2.531:0.98 14 ps Doppler NP A202 579(73)}
2.886:0.2970ps Doppler iNP A202 579(73)}
ok 0+ ‘ 3.176:<2 ps Doppler iNP A202 579(73)}
v $5Ti levels — References 3.415:0.488ps Doppler {NP A202 579(73)}
Boca Decay: PL 378 380(71) - . 3.980:0.62ps Doppler PRL 31 946(73)}
- “Ca(a,y): NP A202 579(73), PR C4 443(71), PRL 31 946(73), 4.015:0.396ps Doppler {PRL 31.946(73)}
PRL 29 1472(72), Cf71 Legnaro 211; others: 6.508: <0.5 ps Dopp/er {PR C12 468(75)}
PR C13 1745(76), NP A232 269(74), PL 30B 478(69), 7.671:1.93ps Doppler {PR C12 468(75)}
47y : CR 2668 972(68), CR 2658 859(67) 8.040:2.14ns delay coinc NP A262 189(76)}
o+ In—beam 7 spect: PR C10 1663(74), PR C12 468(75) others: {PR C10 1663(74)}
> 'Z'Z""' 40Ca(8Li,d): PRL 29 735(72), PR C9 965(74); others: PRL 30 666(73), 0.09 s
EC &+ & Ti IzF 33 586(69) Ve
ry & 22 4Ti(p,t): NP A197 568(72), PR C5 453(72), PL 58B 286(75); others: V
3 NN AN EC PRL 36 279(76), APNY 76 437(73);, PL 32B 596(70), 23
2.44 a8t o o o0.27124 il +
! - o"\c9 ) PRL 25 1035(70), PR 136 B1006(64), PRL 12 726(64) o [ﬁ }
2 3 oo & ’ - Other reactions: 8.17
50 s o & 0,14625 98%6.4 42Ca(3He,n): NP A230 109(74) s m
. I & 42Ca(160,14C): PR C13 699(76) 40
" 153 nsi= — |19 006785 2765 4Ca(a,a): ZP A276 317(76), AnBx s1v83 371(69) 0E 47 y Qi 20C 2 emmem
~ 40Ca(12C,8Be): NP A259 129(76) )
+ [+] 44
LI -~ — ~ ' T
' - #0Ca(7Li;t): 1zF 33 586(69), CEN-1600(72), JPCo 33 C5-66(72 1
44 22
5 IS c 40Ca(180,12C): PL 478 335(73)
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A 45 Additional levels above 4.31 MeV: 2 in (n,7), 52 in (d,p).
= ASE; EB 7/2- I 1/2,3/2- 4,31
b0 40c ( Y 00ss = o “Ca(dp) | 425 %
¢o “Ca(a,7) 20 : 5c 42 #Ca(n,y) 26, " ;,5 i
» In-beam 7 spect N ﬁ+] 24 r s “Ca(d,py) L 573 4T; 4Ca levels — References
wo 4Ca(®Li,d) 15¢F —— e Ca(170,%0) 4.12 o Decay: NP A133 545(69), RoAc 13 61(70)
o “Ti(p,t) J « 4Ca(%He He) .| = ;»gg ® #4Ca(d,p): NP A225 267(74), PR 156 1255(67); others: YadF 19 583(74),
Additional levels above 7.22 MeV: 20 in (a,y), 9 in (5Li,d). 10 PY _UNKNOWN =~ Qg 1242 15 . o0 46Ca(d,t) 4 1/2.3/2 3.838 by Ef 2%5135;(22)(70)' NP AT20 421(68), NP A120 401(68),
. - L - Ve ' 4
T 50 45v & “Ca(%He,a) 1/2,3/2- 378285 #Ca(n,y): NP A114 463(68), NP A133 545(69), UCRL-51060(71); others:
i 0+ 2 9.338 o o 5 32 2 23 . . ____\__\ T [375 NP A181 225(74), AulP 24 671(71), YadF 10 31(69)
: o+ 2= =8.31_° & 45K 3 I —_— gg; 44Ca(d,py): NuoC s10v56B 137(68)
L 19 _ 7/2- 3.09h 3 - - T3 v 44Ca(170,180): NP A230 173(74)
T B 45 mm: Qg 7125 27 . r |l _S3as— © 48Ca(3He,®He): PR C14 2089(76)
- 1 - 22Tl L — 346 _, " 46Ca(d,t): PR C4 1621(71), PR 160 889(67); others: PR 186 1144(69)
g Q- 4198 17 654 ae & BTEC 123/3=\==|=| |=/3.4185,, 4Ca(3He,a): NP A177 307(71)
. : i B 324 0.01240 031s —57 _ :‘:g v
i i3 : 0 45 Ca 7/2- Y0 ’ Gea = || IE =39""
sl 2.1 ns (12+) 8.0396 , 20 -—4-g—— Qg 20626 24 f ‘ Zle\32s "
[ : Q- 0.2569 10 21S¢ | ||- '_\1'2“7=‘ 45Ca
1.9 ps10%) 7.6708 , 6 — | 35 g 20
LoL AR 3.04 o
- 3 1 295 * ¥ - A: ~f0.809675§AN0T 19 175(77)}
r 1+ 1 7:216 o _@/2- F = 2.93 o #: 87 {PR 575 177(40)}
r - & r_i —1|—_2.88 v genet: parent *®MSc (0.0017%) {ND B4 237(70)}
7E (4+) _|_6.96 . _(3/2)- [TV 2.8421 4, o tyst 165.17d {NSEg 1174(61)} 1632d {JadE 16 303(70)k; 1673d
. 24 1 661 45A1 | 2T, §Nucl 17n10 86(59)}; 1644d  {PR B9 529(53)}; others:
r - \ _ _,f_: .ggss . 18 ——————’ ~2‘To {BLie 26 29(57), PR 72 163(47), PR 57 177(40)}
L e o [ = R o o A+ . H
_ ‘ (8+) === 30508 , » A: —29.736 SANDT 19 175(77)} . 200 o Cpl;xss: fi Ident: chem, excit, cross bomb {PR57 177(40)}
i _ / T Class: R: Idont, 18 s 1 i | od: *Ca(n,y) {PR57 177(40), PR 72 888(47)}
L - ——|-|<822 Class: R; Ident: **Ca(a,Be) {PR C9 2067(74)} . B~: 0.2582mag {PR 140 B563(65)}
ok (4+) _| 603 e L ~ I 1/2+ 2.3925,, 0.2543mag PR 78 318(50)}
r - —2.36 4 ; 0.2554scint {PR 80 758(50)}
L : U (1/2)- 2.2492 0.2534/on ch §JadE 16 303(70)}
L (24+) 5.41 . #oCa(a,"Be) e (0-2614mag 1PRO2 1511(53)}
i (4+) b T RN LN /-3 ; ; “others: {PR C9 1143(74), StCF 25 283(73)}
: () 5,085 ‘ 3 22 - r v: {(norm: 70,01z (r3 1x4150“6%), from level scheme) 0.01247%[¢
5t o0+t “|"ags  *° 2 ——1—— 4%Ar levels — References 2|~ (7/2-) 1.97 b, a(levels) 0(’:_;34:0201;—3% ;"jh ™Sc) %;9&‘;’;"3;5(&3%5553(55)§
F —_—l IR ] 66 ! | - evels): H 40ps delay coinc '
- 4+) — =<4 . - | _3/2 1.8999 1/2 . p y e
s —(—'—Lf—“o Lt = \;—:%;’—2—- . 1 48Ca(a,7Be): PR C9 2067(74) B3/20F ——lvgr=1.8842 ¢, o 1.435: <25 ns delay coinc NP A133 545(69)}
L o285 [ L . Internal bremsstrahlung endpoint: {JPGL 2 331(76), JPGL 2 43(76)}
L T |- faans P S—— ‘
T TDH ~——|——|-v/aa0 " 45 1 158
i (5-) | — | =1 J2.081 o, o IBAF i I . J1'5T.
; S -1 ] ol —e/ | | |22
41— 0.4 ps 8+ o . 4 o 40181 e [y L
| 0.6 ps——4 /T 17T-|F\2980 ~ L 3/2- 1.4347
] 3042, v o i oaneve 45
i | |+3255"¢ ce 45Sc
r (4-) _ 3.645 o, (1 "
. : 451 . ! %: 100 {BNL-NCS~50605(77)}
06 ps—380 3.4153 4 « A: —41.0665 74 ANDT 19 175(77)}
; Y R m— < 4 RN o . 19 i g I: 7/2 0{ZP 92 82(34), Nwis 22 758(34)}
(3-) T o] 3176 4, o A: —36.61117JANDT 19 175(77)} . 1= o (to 4850): 173 (reactor spectrum) {PC77 Holden}
3L | L s I: 3/2A8{PR 161 1152(67)} . ) o (to 46mge): 9.5 (reactor spectrum) {PC77 Holden}
r 0.3 ps 2+ ~1| 2.886 o @ 87{PL 11 148(64)} ) ) i F ty/a(levels): 0.376:>1.1ps Doppler NP A219 232(74)}
[ l . tyst 207 m {PL 11.148(64)}; others: {PR161 1152(67), . L | 0.543: 122ps nucl res fluor {PRC7 1490(73)}, 6.47%ps
1.0 ps—; 2+ 25306 .4 JINC 27-2493(65), Phil s7v45 621(54)} : Doppler NP A262 307(76)}
[ 0.4 ps—=t ~2:4542 o\ pe Class: A; Ident: chem, genet energy levels {PL 11 148(84)}; mass 0.720: 0.222ps nuc/ res fluor {PRC12312(75),
r spect {Phil s7v45621(54)k; cross bomb {PL 11 148(64), PR C7 1490(73)}, 0.15286ps Doppler {NP A219 232(74)}
L » ; PR 161 1152(67), RaAc 13 61(70)} 0.939: 7.3755 ps Doppler {NP A262 307(76)}
r o+ _1.904 o .o Prod: *8Ca(d,ar)  {PL 11 148(64)}; *%Ca(y,p) {RaAc 1361(70)% - 0.974: 2.775ps nucl res fluor {PRC7 1490(73)}, 2.27%ps
4f’Cc(p,ot) {PR 161 1152(67)} : Doppler NP A262 307(76)} ’ B
Bt 4.02(~8%), 2.17(N69%), 1.12(~23%) scint {PL 11 148(64)} 1.067:0.357} ps Doppier §JPPa 37 303(76)}
r 7: {norm: y,706 (¥ - M69%), from level scheme) 0.17435 1.236: 1.8214ps nucl res fluor {PRC12 312(75)}, 1.67%ps
r ) . (t,11540), 0.95756? (weak), - 1.26078 (1,105), 1.43519? Doppler, recalc {NP A219 232(74), PR C12 312(75)}, 0.794ps |
[ 3 ps—2t 1.0830 4, e (weak), 1.63462 (wedk), 1.70566 (t,100), 2.35425 (1,206), " 0.40 ns—{(8/2)= 0.1741 gum vo nucl res fluor {PR C7 1490(73)} ;'
Un 2.5988 10 (1,52) Ge(Li) {RaAc 13 61(70)} ‘ L 1.303: 2,412 ps Doppler {NP A262 307(76)} ‘
: 0.1757, 0.44357, 1,2623, 1.7082, no ¥ gq0, 2.18237, 2.3553, —_— 2L * 2 1.409: 0.282ps nuc/ res fluor {PRC12312(75)}, 0.24%]ps
[ 2.6026 Ge(Li) PR 161 1152(67)} 20 m 0 sueves nucl. res fluor $PRC71490(73)}, 0.4221ps Doppler
r others:{PL 11 148(64)} 3/9+ 4504 §NP A219 232(74)}, 0.43%% ps Doppler WPPa 37 303(76)}
. “ ST — 20 1.433:5.47%ps Doppler INP A262 307(76)}
; . o ; , e “cCa(t,a) 45K 1.555: 0,2871% ps Doppler 4JPPa 37 303(76)}
0= e r————————s 56 e s _*ca(d,%He) 19 . 1.661: 0.1059ps nuc/ res fluor {PR.C12312(75)}, 0.14%fps
44m. - ‘e No Dopplier {JPPa 37 303(76)}, 0.07621ps Doppler
22T1 ; Aasiel 375, 32 F& INP A219 232(74)}
: - o 2.8421
E f o —— o X
3 FC—— 5 'V:gé\r.———"——_e —=2.773 _ 1.801: 0.11*%ps Doppler {NPA262 307(76)}, 0.0667%ps
3 o ___1_42:_\7 °?w? gg_/;ég_zg Doppler {PR C9 1436(74)}
N ) E P [814%5.9 ; \ oy 2,385 2.030: 1.1*5ps Doppler {NP A262 307(76)} :
; i : o ©2.092: 5.57fs nucl res fluor {PRC12312(75)}, 8.321f
44V ;‘gK levels — References 2B ) . 71 2= |~69% 5, 7 3/2+ l | Y lofé\ 1.8842 Doppler {PR csg 14U36(7;)§ vor (7534 ®
23 48Ca(t,a): NP A118 409(68); others: PL 24B 568(67) | | — 1726 1.424 ' |ions.6 { 1 I o 2.106: 5.5 ps Doppler {PPa 37 303(76)}
Lo ' ) 46Ca(d,%He): PR C4 1621(71) (7/25) _,_gg."‘“ - 28, 3/2- & 1.4347 2.151: 60115 1s Doppler {PR C9 1436(74)}
A: —23.85 (from systematics) {ANDT 19 175(77)} ' i s | s
L r A+l g+ 7 - 7~=1.01 1 2.304: 55775 fs Doppler {PR C9 1436(74)}
o [8*], Bra {PL 37B 380(71)} ] o i Y
t, /st 9025ms IPL 37B 380(71)} 2 1/2+ 0,47 1+ 2.352: 42749 fs Doppler {PR C9 1436(74)}
1/2 °* Rl ~ ; ® ; 2.531:81138 s Doppler {PR C9 1436(74)}
Class: E;Ident: excit {PL 37B 380(71)} ok + o el +6 \
Prod: 0Ca(6Li.2n) PL 378 380(71 ) e — & F W 2.562: 1.475 ps Doppler INP A262 307(76)}
o (°Li,2n) § 0(71)} 45 F R
a: 2.772semicond {PL 378 380(71)} : oK [ |~ (g’/g)‘ l S _0.1745 5 40 ns ﬁif’,if; 35;;2203,3%%,3{(‘37%;:9 1;;2597326(74) 7P 245 45(71)
! = 0 p ¢ ’
: 0 7= 165 d NP A132 369(69)} : ! '
45Ca
20




118

= ASE; EB
o A =46 ) 026 s
- 48,
= BV gﬁCr ° “Ca(p,t)
10— (2) 115s 0.423 aa #Ca(t,p)
= 46 & P s “Ca(t,py)
— 46 e 4Ca(d,d)
5& 19 - 1o 0142528 41g7g + 23V Qge 7610 30 B (e
B 4t Vo B ke vv “Ca(p,p')
83.80d
— 46 e Coul, ex.
Qp 7718 76 o, 21 Sc B ® “Ca(a,a2ny),*Ca(p,p2ny)
B Qg 7.0519 72 Additional levels above 5.474 Mev: 20 in
0~ ggCa 2 (pot)y 16 in (p,p), 29 in (t,p).
Qg- 23671 8 46 Ti (3-) 474 o
Qg 1.3826 37 22 4+ ;,_:?g o v
- L s M
G\ [5.380,, o
(0%) 3164,
(4+) 2251 o
46 Ar ———5.2189 v
18 _ /5183,
5.056 M
A: —29.737{ANDT 19 175(77)} s 7
Class: R;Ident: *%Ca(5Li,®B) §PR C9 2067(74)} i @/ 4.997,,
L 0+ 4,758 o
L 5= T\ 4.734,,
L (4+) 4,493 5
- o 2+ 4,431 04 av
48K levels — References _:_/—'—‘\%%. M
I P 2. 772 AN
48Ca(d,ay): PR C10 136(74) | iy s—y T .
48Ca(d,a): PR C10 136(74), PR C10 1422(74); others: NP A168 267(71), L 5/ \z 185 M
- - 3.991
® 48Ca(d,ay) PL 14 46(65) 4 3 M
. 3.95
s 48Ca(d,a) 48Ca(p,3He): PR C7 150(73), PR C7 637(73), PL 318 68(70) :_+_[— \ 3 aﬁ. ;
= “Ca(p,’He) 20 36374,
3
Additional leveis above 5.95 MeV: 1 in i 3 3.613.‘ ov
(py3He).
6 N+ 595
. 2+ 3.024,, o
3 3 10 ns-St 29744, o &
5k
3 4.54 4+ 25754, ¢ &
[ e ———— 4 48 — -
) 434 45Ca levels — References 0+ 2.423,,,
4 Decay: PL 23 269(66) i
: 3.606 48Ca(p,t): PR C8 574(73), PR C7 150(73), PR C7 637(73); | |
E 3383 others: NP A157 93(70), PL 31B 68(70),| }
[ PR 170 1003(68) 2+
b 2,860 44Ca(t,p): NP A103 33(67), PR 164 1419(67) r
Py 2.7% #Ca(t,py): PR C10 99(74) i
PY
- 46Ca(d,d’): PR 138 B1067(65) i
Foy) 2,222 46Ca(p,p'): PR C7 2593(73); others: PR 138 B1067(65) L
2F it 1941 o, Coul. ex.: NuoL s2v5 913(72) - 3.0 ps-2t 1.346 0, naves
—|~1:738 _gan 4Ca(a,a2ny),*Ca(p,p2ny): NuolL s2v12 53(75), PR C12 813(75) P
3 1370 o, 1
1 |, 0886 o, 1
E 0,691 o,
L [n\0.5873 5,
OLLhA- i
19 19 b
L 4
At ~35.420 16 ANDT 19 175(77)} o -97-3—-«."“
#: B {PL 23 269(66)} Ca
ty/zt 11545 {PL 23 269(66)} 20
Class: A; Ident: chem, sep isotopes, genet energy levels
e $PL 23 28966} . 115 s
Prod: *8Ca(d,a) {PL 23 269(66)} 2o
B: 6.33scint {PL 23 269(66)} 46
y:{norm: v, 3 (7 914%), from level scheme, ASE) 1.3477 ; 19K
(1,1007), 1.43922 (+,32), 1.67022 (1,52), 1.7802 (1,92), < S
2.2742 (t,95), 3.0155 (1,105), 3.7005 (,311) Ge(Li), b s 23 A o o5
scint-scint yy coinc {PL 23 269(66)} 5p. [28%5. " ¥ X
. | 3766, |5l ¥ 0p 4463
46 4 T8¢
ZOCa | 8%6.7,  3- §_:y__'\~o~ 3.613
s |uzes_ 2+ {1 o8 3.024
%: 0.0035 §BNL-NCS-50605(77)} ] i T N
A: —43,138237 {ANDT 19 175(77)} SE 2‘31 i
0, 0.72(reactor spectrum) {PC77 Holden} = |50%6.7 2+ l N 134749 pe
ty/a(levels): 1.347: 3.9%3ps Coulomb excit {Nuol s2v5913(72)}, >5.5ps 1B NI
Doppler PR C10 99(74)} . 0 P o
2.423: >4.5 ps Doppler {PR C10 99(74)} of- +
2.974:10.56ns delay coinc {PR C12 813(75)} 46Ca
others: {NuoL s2v12 53(75)} 20

i

gSc levels ~ References
Decay: NP 84 661(66)

45Se(d,py): PR 168 1200(68)
485c(t,d): NP A257 460(76)
“Ti(d,%He): PR C1 501(70)

48Ti(p,3He): PR C13 540(76)
4Ca(He,p): NP A153 502(70) .
48Ca(3He,t): PR C4 1211(71) %

’ Other reactions:
#~ on Ti: NP A207 379(73)

455c(d,p): PR 151 939(66), RMxF 12 99(63); others: NP 51 641(64)

48Ti(d,a): PR 184 1081(69), NP A192 125(72); others: NP 51 641(64)

46Sc(n,y): ND B4 272(70), NP 84 661(66), AUP 23 255(70), PR 168 1317(68);
others: NIM 105 301(72), NIM 60 103(68), IzF 30 1277(66)

49
v
&

R
ol 4

48
215C

46

A: —-41,7556 15 {ANDT 19-175(77)%
It 4 AB {PR 128 1740(62)}
0,: 871 (subcadmium) {PC77 Holden}
% 87, no EC IPR72527(47)% no g* (lim
{PPSL 64A 311(51)}
ty/at 83.803d {NP-15663(65)}; 83.8972d {PR 105 1539(57)h
84.3413d {NSEg 55 450(74)}; others: {NIM 48 277(67),
NSEg 2 427(57), .JINC 3160(56), Phil s7v46 1031(55),
PPSL 67A 286(54), PRSL 171A 360(39)}
Class: A; Ident: n—capt, chem {KDVM 14n5(36), Nat 137 185(36)};
chem, excit, cross bomb {PR 52 669(37)} )
Prod: *5Sc¢(n,y) {KDVM 14n5(36), Nat 137 185(36), PR 52 669(37),
PR 72 888(47)}
B™: 0.3573mag {JPJa 8 435(53)}
1.4756(0.0036 7%) mag $CJP 34 256(56)}
others: {PR 188 1930(69), PR93140(54), PR81640(51),
PR 79 905(50), PR 74 297(48), JNBS 38 411(47),
PR 72 527(47)}
v: 0.88925078 (y 100%, from level scheme), 1.12052425
(y 100%, from level scheme) Ge(Li) {NIM 96 173(71)}
0.88925328, 1.12050646 cryst {NIM 105 1 69(72)§
Yosss (&/7 1.607107%), ¥, 5 (e/7 9.54x10
conv {ArkF 21 383(62)} ‘
Yoees (/7 1.746x107%), 715, (e/79.85x107°) mag conv
{PR 79 905(50)}
others: {RaAc 10 1(68),
NP 70 518(65),
PR 96 855(54),

0.0016%)

) mag, mag

NP AQC B50(67), PL 24B 49(67),
PL 18 36(65), ArkF 10 247(56),
PR 93 1053(54), ArkF 6 123(53),
InJP 24 479(50), PR 79 1007(50), PR 76 182(49),
PR 74 1049(48), PR 74 297(48), PR 73 141(48),
JNBS 38 411(47), PR 72 527(47)}
B7(8): PR 78 66(50)}
¥7(6): {CRBu 20 1263(67),
NP 33 294(62),
PR 78 66(50)}
Bion o {INR-798/1/PL(67), PR 107 909(57)}
py,,(of: {NP A129 270(69), NP A121 529(68),
NP 76 385(66), PR 139 AB2(65),
NP 45 529(63), NP 43 537(63),
NP 33 118(62), PR 1252021(62), ZETF 40 10(61),
ZP 162 229(61), PRL 5 326(60), PR 115 980(59),
_ NuoCs10v7 891(58), PR 109 456(58), ZNat 13a 505(58)}
771n p(8): {NIM 59 1(68), PR 78 551(50)}
ty/a(levels): 0.052:8.84us delay coinc {PR 168 1200(68)}
- 0.228:<0.27 ns delay coinc {PR 168 1200(68)}
0.281:<0.27 ns'delay coinc {PR 168 1200(68)}
0.290: <0.38 ns delay coinc {PR 168 1200(68)}, >5 ps Doppler
{UPAL 6 L41(73)}
0.444:<0.27 ns delay coinc {PR 168 1200(68)}
0.585: 63ps Doppler $JPAL 6 L41(73)}
0.628: >5ps Doppler {UPAL6L41(73)}, <0.2ns delay coinc
§PR 168 1200(68)}
0.835:<0.2 ns delay coinc {PR 168 1200(68)}
1.124:1.62ps Doppler {JPAL 6 L41(73)}
others: {PR 168 1200(68)}

NP 50 599(64),
NuoC s10v3 800(56),

RRou @ 717(64),
JPJa 10 334(55),

ZP 201 153(67),
PR 137 B1(65),
PR 132 1130(63),

46m
515C

A: —41.613115JANDT 19 175(77)}
4 IT{PR 74 1877(48)}
tysat 18.726s {JRaC 10 257(72)}; 18.679s INP A94 442(67)}; others:
PR 88 916(52), PR82 115(51), PR 74 1877(48)}
Class: A; Ident: n-capt, resonance neutron
{PR 74 1877(48)}
Prod: “5Sc(n,7) {PR 74 1877(48)}
7: {norm: yq 143 (¥ 627%), from level scheme) 0.1425283 cryst
NP 84 661(66)}
0.142 (K/L 103) mag conv {PR 86 633(52)}
others: {PR 88 916(52), PR82 115(51), PR 74 1877(48)}

activation

Jo9.0,142828 15 7
—hGS.SO d
® 45Sc(d,p)

& %sc(d,py)
s 48Sc(t,d)

#0 47Ti(d,3He)
vv 4Ti(d,a)
¢  *9Ti(p,3He)
8 “Ca(3He,p)
4 “Ca(3He,t)
@0 %Sc(n,y)

Additional levels above 2.0 MeV: 121 in (d,p), 13 in
(3He,t), ~19 in (n,y), 16 in (d,a), 23 in (3He,p), 38 in

(py3He), 1 in (t,d).
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120

121

(180,"N), 2 in (nn7).
3.950

4— (2+) 3.93
o[ 3.9056
| ¥ ,———-——3.8&_22 fs

_ ——ﬁ——fﬂ@i—o.:; ps

| 3.8420 g o

| 37379

OS] /H | ITT3.2239 0,04 ps

L Lo+ 3.5717
D g <t

- 3.46
L .

I ———"|"—| \%ia—.—o.oe ns
—— et

! M' _ —3.297 41 ps
(5-) 324

| D25 7| =] | +v=3.2357 43 ¢
= -] ~3.1680 505 ps
3- | 3.0586

s 1T 7 ‘ps

-2+ | 2.9618 g o5 ps

+|—2:81105:08 ps

Additional levels above 4 MeV: 2 in
(p,p'y), 17 in (pyy), 7 in (psp)y 6 in
(a,af), 94 in (He,d), 6 in {(a,t), 26
in (GHe,a), 1 in (pyd), 1 in (dyt), ™
18 in (p,t), 7 in (3He,n), 72 in

8Ti(p,p'7)
4°Ti(p,p')
46Ti(n,n'y)
48Ti(d,d")
46Ti(°He,3He’)
48Ti(a,a')
46Ti(e,e')
Coul. ex.
“1i(p,t)
“Ca(%He,n)
“Ca(“o, 14c)
5c(p7)
45Sc(%He,d)
48Sc(a,t)
485¢(160, 16N)
1i(p,d)
47Ti(d,t)
477i(3He, )
325(160,2p7)

ol 4 101 2.00964 g ps
1 [T 2+ 0.86892 4.6 ps
ol o2 (4]
48m:
5211
0.423 s
4+ 83.80 d oL
RSN ———
Ty 46
B & a
) 100% 6.2 4+ N\ e 2.00977 ¢ g ps
i =)
B | 0.0036% 729 _2¢ 197 0.88925, g ps
A
- )
. o+ o 100% 5.5
46m:
o211

47 levels — References

PR 135 B389(64), PRL 33 320(74)

NP 89 686(66), PL 22 476(66)

. PR 187 1479(69), NP A111 17(68)
46Ti(n,n'y): NSEg 54 191(74)
487i(d,d"): NP A118 41(68); others: IzF 35 1700(71).
48Ti(3He,3He'): PL 37B 491(71), NP A226 506(74), PL 478 21(73)

YadF 19 949(74)
8Ti(e,e'): NP A164 353(71)

NP A150 417(70) )

othersz PRL 25 1035(70), PR 136 B1006(64)
#“4ca(3He,n): NP A230 109(74)
44Ca(160,14C): PRL 26 900(71), Cf72 Argonne 273

ArkF 24 31(63)

NP A111 17(68)
46Sc(a,t): PR 182 1121(89)
465¢(180,15N): PR C7 651(73)
47Ti(p,d): PR 135 B389(64)
47ri(d,t): PR 127 1659(62), ZP 245 216(71)
_47Ti(%He,a): NP A110 161(68), NP A116 112(68)
325(180,2py): PR C7 1471(73)
Other reactions:
K- on Cu and Ni: PRL 29 230(72)
4Ti(n,n’): NP A229 189(74)
45S¢(p,n): NP A96 521(67)

Decay: ND B4 269(70), CJP 34 256(56), NIM 96 173(71),
ArkF 24°31(63), ArkF 24 127(83), PR 127 1659(62),

4Ti(p,p'y): NP A1BO 131(72), NP A166 271(71), NP A118 60S(68),
NP A107 273(68); others: PL 268 727(68), PR 160 894(67),

487i(p,p'): ND B4 269(70), NP A117 185(68), NP 89 686(66),

#Ti(a,a’): NP A146 597(70), PR 161 1137(67); others: NP A218 13(74),

Coul. ex.: PR 104 967(56), 1zF 23 223(59), NP 19 400(60),

48Ti(p,t): NP A208 371(73), APNY 76 437(73), NP A197 568(72);

455¢(p,7): ZP 215 39(68), ND B4 275(70); others: ArkF 24 127(83),

#Sc(He,d): NP A110 161(68), JPJa 25 953(68); others: ZP 242 360(71),

46
‘ 2211
%: 8.2 {BNL-NCS—50605(77)}
A: —44,1227 14 SANDT 19 175(77)}
g, 0.67(reactor spectrum) §PC77 Holden}
tt/z(levels): 0.889: 4.6535ps delay coinc {NIM 134525(76)}, 6.03ps
Coulomb excit {NPA250 381(75)}, 4.74ps Coulomb excit
{NP A150 417(70)}, 4.55ps recoil dist Doppler
§PRC7 1471(73)} :
2.010: 1.82ps recoil dist Doppler {PRC7 1471 (73)%
2.611:0.082ps Doppler {UPAL 7 1448(74)}
2.962: 488fs Doppler {NPA180131(72)}, 15242fs Doppler
{JPAL 7 1448(74)}
3.059: 72ps Doppler {JPAL 7 1448(74)}
3.168; 49afs Doppler INPA180131(72)}, 14635fs Doppler
§UPAL 7 1448(74)} ;
3.236: 1321fs Doppler NP A180 131(72)}
3.297: 1.13ps Doppler {PAL7 1448(74)}, 1.05ps recoil dist
Doppler {PRC7 1471(73)} : )
3.438: 586ps recoil dist Doppler {PRCT 1471(73)%, 10t ps
Doppler {UPAL 7 1448(74)} .
3.569: 50719 fs Doppler NP A180 131(72)%
3.572:0.184ps Doppler JPAL 7 1448(74)}
3.724: 5214fs Doppler WPAL7 1448(74)}, 321i5fs Doppler
NP A180 131(72)}
3.842:8.5241s Doppler NP A180 131(72)}
3.890: 0.38 10 ps Doppler {JPAL 7 1448(74)}
3.906: 224 fs Doppler {NP A180 131(72)} :
others: {PRC7 1471(73), NP A180131(72), NPA17437(71),
APPo A38 651(70), PR 166 1227(68), IzF 27 862(63),
PR 132 1200(63), ZETF 44 1811(63),
I2F 23 223(59), PR 104 967(56), Phil s7v46 1031(85)F

@0 *8Ti(p,n)
a4 4Ti(p,ny)
w0 “0Ti(°He,t)

4.33

R

O3 = @2 ® 88

3.22

: 3.18

(3.4+) /—\3.13
. 3.02
2+ 2,92
2.90

- 2.78
(1,2+) 2.72

2,60

= (1,24) 2,48

2.33

2.10 -
44 (1 —2:062 o,
2 0) 1.97 -

(5.6+)(0) | 1 o

[ 1]

1,666 o,,

L (71) (0) 1.58 4 ,
i (1,2) (0) 1.4318
L - y—————— QAR
3443000 | |7 1.366 o,,
R H T
I TG (0 vy| 71225 o0
S 4 NN
1L 2+ 1 l Jose32,,,
i (1,2) (0 0.9149 4, .
| 1.0 ms—(3+)(©) l 0.6014,,,
o- J‘l‘ 1 [+] -
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23"

46
. 54Cr
A: —29.461.30 JANDT 19 175(77)}
w: B INP A181 465(72)}
ty/t 0.2665 NP A181 465(72)}
Class: C;Ident: excit NP A181 465(72)}

Prod: 325('60,2n) {NP A181 465(72)}
¥: noy rays-observed Ge(Li) {NP A181 465(72)}

33Cr(1.15)

tyjz 1.1s{PRO6 773(54)}
Class: G; Ident: activity not observed {NPA181465(72)}; excit
$PR 96 773(54)}
Prod: protons on Cr {PR 96 773(54)}; protons on V {PR 96 773(54)}

#

1012 1755 A =47 (aseep)
L 47K
L 19 _
C B
5 —
;z Q- 6.645 & -
772- 4536 d = 43;2'6 =
20Ca \p- 25V
- 7/2-342d 3~ B++EC
B 47 5/2-
0 oy 19876 38 51 sc rr - Qg 2.9300 17
s 22Tl
Qﬁ_ 0.6005 19
47
19K

A: ~35.6988ANDT 19 175(77)}
& B {NP 50 417(64)}
tyjzt 17.55s {NP 50 417(64)}; 18.170s {PR C2 1427(70)}
Class: A; Ident: chem, sep isotopes, excit {NP 50 417(64)}; genet
energy levels PR C2 1427(70)}
Prod: *3Ca(y,p) {NP 50 417(64)}; “*Ca(t,a) {PR C2 1427(70)}
871 6 (M%), 4.1 (99%) scint {NP 50 417(64)}
y: {norms y,0:3 (¥ 100%), from level scheme, ASE) 0.564743
(1,15), 0.5857530 (,85), 2.0131350 (1,100), no 72599
(1,<2) Ge(Li) {PR C2 1437(70), ASE} ‘ i
others: {NP 50 417(64)}

v

47 levels — References
48Ca(d,He): NP A263 210(76), NP A110 366(68); others: PL 57B 413(75),

PL 16 28(66)
48Ca(t,a): NP A118 409(68), PL 22 162(66)

NP 19 400(60),

A: —37.0708 18 ANDT 19 175(77)}
o 8% {CJP 30 643(52)}

Class: B; Ident: excit CJP 30 643(52)}

+

Prod: *®Ti(p,n) §PL 6 69(63), CJP 30 643
B*: 6.04372mag {PUC—1962-62(62)}
t1/2(0.801): 1.0410ms §PL 24B 661(87)}, 1.01ms delay coinc

ty /5 0.42226235 {PL 658 122(76), NP A275 37(77)}; 0.42401475
{PRL 33 1647(74), PUC~1962-62(62), Dok 109 835(56), PR 96 773(54), CJP 30 643(52)%

: sep isotopes, excit {PL 6 69(83)}

(52), PR 96 773(54), NP A275 37(77)}

§ZETF 43 438(62)}

46
23V

Decay:
44Ti(p,n):
4Ti(p,ny):
“0Ti(3He,t):

48V levels — References

NP A181 465(72)

NP A177 625(71); others: PL 6 69(63), ZhPi 16 314(62)

NP A177 625(71), PL 24B 661(67)

NP A190 437(72), NP A177 625(71), NP A162 239(71); others:
PRL 33 320(74)

{PRC13 2517(76)k 0.42598s {PL 17 317(65)}; 0.4253208 {PRC7 i440(73)§:'bt’hk

0.26 s
0+
o]
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¢ +

0 _100%J5.4

0.423 s
48x
23V

® “%Ca(d,°He)

& 48Ca(t,a)
—
[}
oo
(')..
<
2
Py
<
) 2 8.53 o
2 8.02 o
82—,
JE -

3 2 6.44
6F 2 5.44 o
g2 20,
4E 0+2 3,83

= 2 3.42 o
i !

2 —
1B

= 3/2+ 2 0,36 o,
Q& 1‘3-{- 2 g




122
123
17.5 s “
e 48Ca(d,p) AV~ - Additional levels above 4.00 MeV: 24 in (p,y), 35 in (t,a), : “g;iémp)?')
40 #Ca’He,a) 41K 4 47 in (4,p), 24 in (*He,d), 2 in (d,%He). o m(i”>
L “Ca(p,d) 1_9 4 P
o0 4Ca(d,t) B S8 : 32872+ 1008 o *sc(t,p)
“c ' 85% 46 _ 1/2+ ég S 2.5088 I , M v *Ti(t,a)
vv %Ca(n,7) 15% 5.6 (3/2 +T° S=2.5778 — PR * *Ti(d,%He)
Additional levels above 6.56 MeV: 8 in of [K9%26.0_ (3/2)- T 20131 Y N T 1 aael e “Ca(s;xe d)
» X : : - SL2.8/2t 3,804 i '
(®He,a), 5 in (psd). 3,728 M 49 “Ti(d’a)
1 ; R N G,
| ©0 Ti(p,a)
_— 88 4, 3.656 . | ,
i 6.3 7/2—~ [} i
—_—a8 0 H—4,536 d , 7 %.Lg;g * 47Sc levels — References
(3/2,8/2+) ——6.27 o N 2oca i = 3,484 : Decay: NP A126 300(69), PRL 13 241(64)
—t '“w_l : . _ 3413 “‘C‘a(a,py): NP A227 309(74), NuoC s11vi1A 1(72), NP A227 325(74)
. ._.___._,-—~+ .18 o TR S -~ . “ga((p,'y;: N§ A239 221(75), PL 34B 597(71); others: IzF 34 1641(70)
.. o _ —(-L)—\__/-,.s__. a a(a,p): NP A154 417(70)
s sss Decay: PR C2 1427(70) ~ /T “Sot,p): NP A227 257(74)
— AT I 46Ca(d,p): PR 142 624(66), PR 138 B1097(65); others: NP A120 421(68), I e - HE A “Tit,a): NP A171 253(71)
. \— NP A120 401(68) , . 1/2.3/3— ————3.206 . 48Ti(d,%He): PR C3 1192(71), ZP 202 236(67); :
— 809 wca .3 326, ove ) (67); others: PR C1 501(70)
| (S —s.080, . , a(®He,a): ZP 233 114(70); others: NP A177 307(71), NuoC s10v65A 318(70), 3 4 evs NP AT10 366(68), PR 134 B976(64) '
— T NP 4129 138(60), PL 278 76(68), PR 142 633(66) - = 3102 ° 46Ca(3He,d): PR 153 1248(67); others: PRL 18 1140(67)
L st . 48Ca(p,d): NP 4185 ‘265(72), PR 170 1003(68), GenK 14 99(69); others: 3 — 3{““'“” NP 51641(64)
L ./ "'"—"459 L 27B 76(68), PR 144 941(66) - i(p,a): NP 73 131(65)
355 | —5.427 0 48Ca(d,t): ZP 233 114(70); others: PR 186 1144(69), PL 27B 76(68) 2.941 Oth ions:
| . , , 379 e ; er reactions:
mone 35 " . PR 142 633(66) ) 2.809 ,, 87i(n,d): ZP 211 213(68)
325721 7 |S<5,305 o 46Ca(n,y): NP A153 413(70) 1 2= 2.636 - on Ti
- 230 . . 8 | 172372 810 a ve “p on Ti: NP A207 379(73)
— /-]:\\- 25t Al28/2- ————28100 2, ., Ca(p,p'): PL 34B 597(71), NP A239 221(75), NP A102 1(67)
[ 1/2,3/2- / .189 47 L
5k _3/2,5/2+ 49 ° , . Ca - 2.687
- 20 0.4 ps 2,644
b : 94 L ]
1/2,3/2— 4,8092 A: ~42.342937{ANDT 19 175(77)} ' / Y]
T8/ r=<4.785 ¢ , . : 6~ PR 72 163(47)} : i e 252 e v k4 215¢
[ ty/g 4.540130d  {lls0 20 393(69)}; 4.5304d  {NSE . 2 AR :
. g 32 46(68)} —— 2,410 A: —44.33052
7/2— 4,59 . 4.5354d  {RaAc3 115(64)}; others: {JINC 37 873(75), 0.3 ps 22822\ |=| b 240765 e I: 7/2 A8 iPRﬁﬁN?IJ&;g)S}(W)}
i :553 41803;3(37121)(,63)91% 1P73 1078(68), NP A101688(67), — &2 /| = |Teryn2.381 ot v #: 7 {PR 67 313(45)
5 uoCs10v R 132 2616(63), ~724) 7= 235 :
| 1/2.3/2- | 4402 4 , 4 o PR 104 759(56), PR 100 1280(5§) ) Pgsggzg 1};174(61)' i —1/2 brem ¢ e Te ooy T 24850 WINC 30 361(60);
/2 , : ' . 1(53), ; 7/2- 2,232 3.433d {PR 75 1693(49)}; s !
A _(_4_4_[@\ 422 . PR 90 444(53), PR 84 671(51)} ~0,1 ps—_iZ422) Y| | /2.20750 JACS 7 o others: NP 51 174(64),
| _1_7_%,2_);\ 420~ , | Class: A;Ident: chem, genet {PR 84 671(51)} | I R e 4} 40 T I > 2246(53), PR 92 1511(53), PR 92 367(53)}
375879 53 s ) Prod: ”';Co(n IR 82 367(53). PR 90 1121(53 : L=l [ e Class: A; Ident: chem, cross bomb {PR67 313(45)}; sep isotopes
I i-l-x—é-—l\vz_ v o Caknay) PR ' PR %N I N \2.1485 o iPR 75 1693(49)}; mass spect {Phil s7v45 621(54)} P
4_-(-1/‘ R ,..‘.9_.._.__... 202 A w ev H inmm (688,(167;)), Azae,}zn, (51.0%), ~0.684 (83.9%) mag ~ ; Prod: daughter *’Ca §PR 84 671(51), PR 90 1121(53)}
3/2.5/20) | —3.97__° ' , ! 3/2+ B~: 0.6002 (40%), 0.439 )
5/2.7/9- | \3.94 o 1.9795 (15.8%), 1.48610 (~1.8%), 0.6710 (82.4% ' 2 0.4 ps M * “o. a2 o) mag {PR 101 1888(36)}
1\3.87 : o {PR 132 261 6(63')} : ) ( ) mag ; v 2.6105 (265?)5, 0.450 7{7 (74%) mag '{PR 104 759(56)}
o 1,988, 1,219 (0.08730%) mag, Si(Li)~Ge(Li) Ay coinc . F 0.1 ps A2 1| || Lere WD S onieay 7 v fom chmscint fy  coine
L PR 173 1078(68)} ‘ ' 0.3 ps2£2=.7/2t ~—¢|T|$e~1.8570 ¢ . ;
L (1/2.3/20) | 358, . . others: {N?AT);f% 476(68), PR 104 759(56), PR92 1511(53), 0.2 ps L7976 g, ey < °§'§e§8‘a§§?5'3‘)’f 1407(85), PRS21511(83), PR92367(53),
i 92 367(53)} - ' —_——— .74 . .
A _(7/2)- __3.4 FS y: {norms ¥, 497 (¥ 772%), from level scheme) 0.48893 (1,8.85), ; r —— L2 : 4 (?:L?R]fagg (379587‘227%), Hso 19 593(66)) 0.150381 15 Ge(Li)
__LT.LZJ:_\' 3.31 N o 0.53065 (1,0.127713), 0.76725 (1,0.25719) 0.80795 —_—— _1.64 0.1 i (72)}
‘ _(_é-—;l-a—é-——gg 2- ={3.2% A}. (1,8.85), 1.28703(1,100) Ge(Li) {PR 152 1005(66)} : 3 < -159395 Ge(Li) {NP A126 300(69)} ;
| Blareal Ma2s -, 0.041065 (1,0.00855), 0.4892310, 0.8078610, 1.2970910 2 —— LS o yore 52/73;?)0% int NP 51 174(64)} v
_ (1,100), 10’ 7143 (1,<0.002), 1.87805 (1,0.0384) Ge(L), ~ - s e 38) scint, mag conv {PR 90 886(5 3}
, Ge(Li)—scint yy coinc {NP A126 300(69)} 1.0 5/2+ 1 Z:ﬁzf'S’ {PR 1+73 1‘801708)(/-6"80)9' n;ag 10 %PR 52 367(53)k
e 2,92 _ 0.48895 (1,9.09), 0.53065, 0.7 | 10 ps—B2t i)\ 1] 14043 ; + RaAc 10 1(68), NP A90 558(67
A 72— \|—/2,8753, 1.296802(;7 (t 1)00) 1.7660 ro‘?mzf’o 8;22;95 1(];7:?'89)' - — %%: o’ P o2 1oocee), PR 1821005(68), PR 104 759((565'
iy L RN (1,0.0174), 1.b78110% (,0.0459) GelLi), Celi-Si) v | 006 pe 1| || e < e i?éz"}s'ﬁ?s?éis” PR100 1407(55), PR 99 72a(s5),
- 81 °© A N F o V8 S — -
e e ] z a coinc {PR 173 1078(68)} p A ey < . N .
12 2.600 0.48895 (1,9.24), 0.52996 (1,0.184), 0.76708 (1,0.274) . tijallevels): 0.767: 274 10ns delay coine PR 168 1228(68)}, 2701205 delay
| e <5280 e 0.80796 (119.54), 1.2965+4(1,100) Ge(Li) PR 152 1010(66)} 3 ps—11/2= 1.1466 o oinc NP BB 169(60);
B —\£20Y g others: {NP'A153 413(70), RaAc 10 1(68), NP A101688(67) : ]  ——ivaaz ®  ove « .808: <200ps delay coinc {NuoCs10v29 311(63)}, >5.5ps
’ N o8 160066}, PR 13 0e1(00). VPR 152 2616(83), ~: — a 10105;/er NuoCs11vi1a 1(72)}
PR 104 759(56), PR 100 1280(55), PR 92 367(53)} ' 1+ 1.2 ol otorens o fuoG sl Ivi18 172 ﬁ
5 y7(8): {NuoCs10v29 311(63)} 2 ; 97./ 0.06224ps Doppler {NuoCstiviiA1(72)}, 0.148ps
A BYop(8): 1ZP 201 153(67), PR 139 AB2(65), PR 137 B1(65)} I RN iNP A227 309(74)}
. e (8): INuoC 510429 311(83); o .391:>4.2 ps Doppler {NuoCs11v11A 1(72)}
” (3/2)- 2.0136 | 3/2- 08081 _ }‘;gg‘obgngps D"E’P/ef iNUCEC s11vi1A 1(72)}
s 01365 . o ev . r 3/ S48 GVORLH . : 0.216ps Doppler {NuoCslivitA1(72 0.
' 18 4 o 0.27 ps—3/2% 0.7674 gy “To%e Dopler §NP A227 309(74)} (72)}, "0.6844ps
i .857: 0.306ps Doppler {NuoCslivi1A1(72 0.2
_ s a0 4 o Doppler NP A227 309(74)} (72}, 0.2810ps
i _ 4, ‘\?) L ;.ggg O.OI ngs Doppler {NP A227 309(74)}
: “347 P . N : 0.408ps Doppler {NuoCsiivi1A1(72 0.9
: z0Ca § - Doppler iNP A227 309(74)} (724, 0.9345ps
i 6 S 2.148: >2 ps Doppler {NP A227 309(74)}
ik 0.030% 6.6 (0/2 & § 3‘9' 2.208: 0.084ps Doppler NuoCsl1v11A 1(72)}, 0.2711
i X . V- S0 & 4 1.8760 o 1 ps Doppler NP A227 309(74)} » O ps
o W2y £ o‘? L 5.331:<0.17 ps Doppier NP A227 309(74)}
i 5.0 5/2— 00w Q@Q}{* 1,2971 10,08 ps ) bzp:/ef';i;x;; ggg;(:;ir» {NuoCs11v11A 1(72)}, 0.09762ps
- i _ o b
r ngg_gg_%_ ‘)_;% g/ﬁg A Q/:‘ 0.8079 2.4989:<0.15 ps Doppler {NP A227 309(74)}
: 08 . + Sy \0.7668 5 27 us 2.529: <0.22 ps Doppler INP A227 309(74)}
i . e C g §16h44: 0.41 ?Np: Doppler NP A227 309(74)}
0*“0 16% 8.5 S i B i ) o “. i3 R NuoCstivita 1(7
: 47ca s 8 ey ot | 7 , o 0 3.42 d - 4R Brosd PRL 13 241(64), NuoC s10v29 311(63)} (72),
20 Sc ' Sc
21 21




47 48
23V 20Ca 6.8 s
At —42.0011 17 JANDT 19 175(77)} %: 0.187 {BNL-NCS—50605(77)} 62—
I: 3/2 AB {BAPS 12 474(87)} A 44,2164 JANDT 19 175(77)} 48K
@: BY+ECIPR52777(37)} o, 1.13(reactor spectrum) {PC77 Hotlden} 19 ®0 “8Ca(p,n)
ty/zt 32.63m {NP A204 516(73)}; 32.17m {ZNat 9a 104(54)} 32.0m ty/a(87): >1.1x101%y sp act {PR 101 1041(56)}; others: {PR 85 941(52)} ' . 45 %Ca(p,ny)
{PR 166 1089(68)}; others: {ZETF 42 416(62), t,72(BB): 23.6x10'%y (for decay with two neutrinos) sp act 21% 5.2 3 &3‘\%\ 7.4009 u o 48Ca(SHe, t)
ZNat 9a 974(54), PR751693(49), PR62413(42), NP A158 337(70)}; 22x10%"y (for neutrinoless decay) sp act 3% 6.7 \__DoTA ORA : /7.3009 o 48C (,L.’,',H
PR52 777(37)} §NP A158 337(70)}; others: {PR 154 1050(67), [ 5423 A v 6.8951 - CalLi,e)
Class: A; Ident: chem, excit, cross bomb {PR 62 413(42)}; chem, sep PR 146 810(66), ZETF 49 751(65), ZETF 36 76(59), 6% 5.6 (2.,3-) G \““'—'("«W 4 .~5.6853 vv *Ti(d,3He)
isotopes JPR 75 1693(49)}; mass spect {Phil s7v45 621 (54)} ZETF. 34 505(58), Dokl 110 966(57), PR 101 1041 (56), 4z 57 (o) [ PSS & \d\o \B.6137 o0 ¥Ti(t,a)
Prod: %°Sc(a,2n) {PR751693(49), PR62413(42)} #7Ti(p,n) PR 97 1234(55), PPSL 65A 911(52)} b\éo-g J'("é%’ e ¢ Ti(d,a)
{PR75 1693(49), PR 62 413(42)}; *°Ti(d,n) PRS2777(37), |, (levels): 3.832:0.037 17ps Doppler PR €2 1037(70)} MR 6.8 3 e S22 98, 5.3696 << #Ca(3He,p)
PR 62 413(42)}; “7Ti(d,2n) {UPJa 17 6(62)} ‘ 4.284:0.223 11 ns delay coinc {PR C2 1037(70)} 10%_65_ 3(+) = TT R rox 46119 4 5 o 00 #Ca( d;
B*: 1.897mag {ZNat 9a 974(54)} 4.503: 1.533ns delay = coinc {NP A19557(72), s33% Zo, 3 1 Ll {19 P0GT0_/a.5069 o° B > Teala,
others: JJPJa 17 6(62), ZETF 42 416(62), ZNat 9a 104(54)} PR C15 2245(77)} n oo 4_;1)_/— [ —T FTV-Q‘?- 4.5030 T 535 o v
7: (normz ¥ g9 (y 0.19071%), from level scheme) 0.15985 4.507: 6.1 ps Doppler {PR C2 1037(70)} 2L + ) 3.8317 9 04 ps Additional levels above 3.372 MeV: 24 in (p,ny), 14 in
(1,55.925), 0.24445 (,49.125), 7* (1,1.015x10%), 1.24355 4.612: 1.2542ps Doppler NP A195 57(72)} ' (3He,t), ~6 in (dya), 19 in (3He,p), 2 in (oyd), 15 in
(t,1.39), 1.3904+4 (t,41.512), 1.54994 (1,34.810), 1.7939+ (L1, re) j '
(1)100), 2.003110 (1,1.92), 2.007310 (,5.23), 2.16305 +°He). o
(1,35.18), 2.36635 (,4.43), 2.52565 (1,4.62), 2.54875 — : I 3372
(1.3.52), 2.793310 (1,0.346) Ge(Li) {NP A204 516(73)} #Ca levels — References - ;_.:g7 s 5,
0.160950 (1,5323), 1.391412 (1,479), 1.55232¢ (1,389), Decay: PL 578 44(75), PC77 Multhf : 1 L4 2L —ous Yo
1.79496 (1,1009), 2.000040? (1,<6), 2.163012 (1,269) Ge(L7) 48Ca(p,p'y): PR C12 2125(75), NP A127 438(69), PR C2 1037(70), N x ¥ \ —//3.205
§NP A100 59(67)} NP A195 57(72), PR C15 2245(77); others: ZP 231 468(70), § bl 8 TTT—T7|[|=3.26__q ¢
others: {YadF 5 1141(67), JPJa 17 6(62), ZETF 42 416(62), PPa 29 135(68), CR 2628 1455(66) o+ : 0 - —3215_ %, Yo,
PR 104 759(56), ZNat9a 104(54), Phca 19 1051(53), 48Ca(p,p’): PR C6 944(72), NP A127 438(69); others: PL 20 516(66), 48~ 3,149 o <a
PR 75 1693(49)} ‘ PR 147 826(66) zoCa ’3'056“9)"‘ ¢ ® <o
ty/a(levels): 0.088: 0.664ns delay coinc NP A260 189(76)}, 0.8577ns #8Ca(a,a’): PR 163 1170(67), PR 140 B1479(65) : _/_,_./.z(g)gg, T‘,
recoil dist Doppler PR C13 1889(76)} 48Ca(e,e'): PR 188 1815(89); others: PRL 21 1392(68) =¥ | | =2 980 —®*® s <o
0.146: 0.547ns delay coinc NP A260 189(76)}, 0.449ns recoil #8Ca(t,p): NP A103 33(67) 488 =T 23—
dist Doppler {PR C13 1889(76)} 48Cq(160,180): NP A203 1(73) 21 c —=|¥¥] | \2.890 5.
0.260: 548ps delay coinc NP A260 189(76)}, 628ps recoil ! : | —2ea o= ®
dist Doppler NuoCs11v15A 521(73)} A: —44.4986 {ANDT 19 175(77)} v | 27822
0.660: 2.8%9ps recoil dist Doppler {NuoCs11v15A 521(73)}, ° ‘i’Ca(p,p'y) I GfﬁiBAPS 12 474(67)} ¥ |—\2.728 ., vo
0.47*10%0s Doppler {AuJP 28 251(75)} s 49Ca(p.p) # BT {PR52 777(37)} G| || |—2:669 g, Y
1.138: 1.7%[* ps recoil dist Doppler {NuoCs11v15A521(73)}, wc P tyya: 43.679h {JINC 31 1883(6Q); 44.15h {PR 129 2227(63)}; r _‘\_2 839 o4
0.67*11% ps Doppler 1AulP 28 251(75)} mo 46Ca(a,a’) others: {PR 115 989(59), Phil s7v45 621(54), PR 87 358(52), vy -\3-513 a o
1.272:0.27727 ps Doppler {AulP 28 251(75)} 0o *%Ca(e,e’) PR 75 1693(49), PR67 313(45), PR62555(42); MR T A
1,295: 1.4%7 ps recoil dist Doppler {NuoCs11v15A521(73)} v “Ca(t,p) : PR 57 163(40)} ) N ) 234 2’390 ®im ¢ & 4@
2.615:<1.4 ps recoil dist Doppler {NuoCs11v15A 521(73)} o. 48Ca(1€0,100') Class: A;PRI;ISGTG:QS?ES;;' excit zF’;:f 77775276)5;1 (5?)? isotopes sy b 2.316 es  ve
. - “ L . 43 y Mass-spec E-YA" — — W10
others: {AudP 28 251(75), NuoC s11v15A 521(73)} Additional levels obove 7.689 MeV: ~25 in Prod: S'v(n,a) {PR52777(37) PRS2 239(37), PR57 163(40)k L T i\ (e e :
47 (psp'y)y 10 in (pyp), 1 in (o), 9 in (t,p). STi(d,@) PR 75 1693(49)) *°Calp,n) {PR67 313(45)}; J—CE - _ 219 "0 e o <o
24C1" 7659 o0y Ca(d,2n) §PR 61 578(42), PR 62 555(42), PR 64 147(43)} (3+) $9(=R2190 o, g6 o <o
[7.54 _ . B 0.6547mag §Phca 23.753(57)} : A R C o N 2,103 o,n ve s
see also 4%Mn r \-————'_//Z&n 0.6404mag {PR 61:578(42)} < INCEIIE— ¢ y—2:064 o, e
r ;.401 s 0.65826, 0.47523mag, mag—scint By coinc {PR 129 2227(63)} 2+ ’
A: —34.61825 JANDT 19 175(77)} r 7-335 oan y: {norm: ypgss (¥ 100%), from level scheme) 0.1753575 :
Class: R;Ident: %9Cr (3He,bHe) {PR C12 51(75), PRL 29 434(72)} i _JEae—ean (1,7.477), 0.9835012 (1,100.03), 1.0374962 (1,97.53), (3) 1880 o, yo &
7L 890 —eaco 1.2128497 (,2.382), 1.3120875 (1,100.03) Ge(Li), Ge(Li)
. —g.69 2409 anti-Compt {JINC 38 1099(76)} :
i : o5 | 0.17535 (1,9.45), 0.98334 (1,100, e/y 1.2412x107%), 1.03715 I
- @) 688 A =48 (aseep) L \6.62 o,0 (1,985, 'e/y 1.067x107%,"" 1.21237 (1,2.52), 1.31146
15 a8 ; : 648 (14,1003, e/y6.99x107°) Ge(Li), scint,  mag conv L
- 19K _ i 6.347 4,0 NP A90 558(67), Phea 23 753(57)}
10F B oL ~6.104 4, others: {RRL 11137(72), RaAc1454(70), RaAc 10 1(68), -
£ C AFen n126(63), PR 1292227(63), Phca 19 135(53), @
& 0+ 2156 h ; _5.729 ,. PR 92 1517(53), PR 92 205(53), PR 88 516(52), = —1.4008 o,y o
Qg- 1200 50 28 [ 546 o, PR 87 528(52), PR 69 306(46), PR 64 147(43),
51 EC¥ 24Cr r 5.368 4,50 PR 62 555(42)}
& 6 437 h 4 3 /5.304 o, ¥7(6): {Phca 22 194(56), PR 92 205(53)}
" 480, 28 15976 d == . Q522 . Brey(6): {ZP 226 86(69), NP 84 380(66), PR 139 AB2(65), (2)+ L1417 0ae eve
- 20 2130 B_ 23v 54 =——=ea PR 137 B1(65)} ) T — 1.096 _°*" ': : ::
Qg 1.655 & i - - :
i E(z 50.4% ro1.2 ps——‘-;‘_ﬁ\ _fj-—"’gé% am %?SC(?) h) ki
Qg- 0.2816 , B 49.6% o 'gg p: T, 1‘.3“074’:““ ’
- 05 399 6 [ 0725 ne_ 0+ 4.284 ., #: decay mode uncertain §RRL 11 137(72)}
0+ Qg 4.0150 29 Lo ty/z 3hIRRL 11137(72)}
0= 481 T L Class: F;Ident: excit {RRL 11.137(72)}
S ; 19 0TI L 0.04 ps—2t 3.8323 s nave Prod: 5'V(n,a) {RRL 11 137(72)}
A: —32.2250{ANDT 19 175(77)} 2 y: noyrays observed Ge(Li) {RRL 11 137(72)} (3)+ _9-_5.2,1_8_.‘\, eve & <o
#: §~{PL57B 44(75)} : :
ty/2t G;Diizg 1§2P5L4(57728)§44(75)h 1.0*3%s {FRNC-TH-337(72), 3k #5; levels — References - »
Class: A; Ident: genet energy levels {PL57B 44(75)} b “Ca(p,n): E: 11418‘122;5(68)’ NP A99 6(67); others: NP A99 17(67), [ e s s i e —0.388 o
Prod: “Ca(n,p) {PL 57B 44(75)3; protons on U §PRL 29 1254(72)} : g ) 12(65), NP 12 426(59), PR 112 1200(58) :
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