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On the Decay of TI1
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Low energy transition gamma rays of **Hg following **T1 decay have been especially inves-
tigated. Some of new gamma rays are assigned as probable ones, from the energy sum rule for

cascade and being doublets with the existent lines taken to be single so far, respectively, and

then, a new level is tentatively proposed to accomodate these gamma rays. Also, E2/M1 mixing
ratios of the 247- and 284-keV transitions are obtained as § =40.27+0.02 and —0.24£0.04,
respectively from gamma-gamma angular correlation measurements.
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Bauer et al. (1962)¢ L HEIN TS, sin-
gles spectrum OAIEIZ LEPS B Ge THREMS
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#7fE 2r= 50 nsec & L7zo MM OREICIE 1024
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—fkic k& 75 peak IZxd L C%0.10 keV RSN
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Fig. 1 Singles gamma ray spectrum of T1-199 source produced by *¥*Au (a, 2n) °TL

(Low energy part measured with the LEPS detector)
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Fig. 2 Singles gamma ray spectrum of T1-199 source.
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ZHEAET § =—0.35220.064 L B L 720 T D%
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2R 7o
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i3,

A, =—0.010%0.019.
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$-(E2+MD  ~«(E2+M1) %~
@ spin sequence %183,
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M1 @ mixing ratio § =—0.352%+0.045 O ZEff
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ratio §; Z3k$H 5% &,

8, =40.27£0.02, &2 =0.073%0.0076
218%. CODEAMNT 247 keV transition iC
stL T3 (93% M1+7% E2) #3551 5%,

i, K/L =5.7520.03 &7, Jungetal®op
KERME, 5.4%1.1 LEERWHNT—HL TS,
ii) 284 keV transition ® mixing ratio.
284-208 keV « & coincidence @ ffE431%
Fig. 4 (bic/RT e FHEEDMEE REHSTHS
M, —hkid 1) LERICLT, #MEIh A,
i3,

A,
195,
284—208 keV transition ¢ spin sequence (%
$-(E2+M1) §-(E2+M1) %~
& 750, mixing ratio %= 8, &9 3 &,
8, =—0.239+0.043, &2 =0.057+0.015
HRE B,
ZDfE% R 284 keV transition O ZEFED
BAkARkn 3L (95% M1+5% E2) HiEoh
%, i, K/L izt L Ti35.55+0.05& 72 1), Jung
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Fig. 3 Coincidence spectra of the 247-208 keV cascade gamma
rays measured with 2r=50 nsec at 90°, 135° and 180°.
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@ % 2
(2-1) v BOMEXIRE

LEPS [ Ge it X % spectrum Tigki> 9.63 keV
line RSN ZH, chRSE T UTREE
% 404 keV o level A4 Nid—E, 413.85—404

keV o transition & U T ¥ —{HIZ—%d 3
5, BRI E L ic Hg Lay XEHELET 2 DR
HERBIC LTS, hick X, HICHERRTREE
O CEick BRI N A A TH S, 10.4keV y
EHEERETH > foo XHRE® @ 36.83 keV v €D
NTHEDSLNIED - Fods, 35.2 keV ITB1F 3 ik
K& 75 peak DIRIC/NE 1L 36.41 keV peak H33
BoHN, CHICHLTHE L ERE X ~0.107%

28, SCHMED suggested value 0.11 & LU VA1
%o 49.5 keV v icxt L Tid, spectrum DZ73igst
DIEICH % f2 3D, background o BE D icEEMMH
D, WEHORFDICHUS.354.08TH -7 XHR
i 51.93 keV v izxf L Tid, spectrum oaER O
iz doublet R 51, background A B[\ 7= peak At
IEH7E peak &72 38R, Thicxtl51.93keV ic
peak LSEAT ZHMEL, 51.23 & 51.96 keV D%
LERSNS peak A8/, ThickLK4~0.76,
~0.29 72 2 {E%1G o XHRIE 195.3 keV v {3, H]5
2T 195.07£196.1keV o doublet TH-7zo 2L
THRARHL, 1.6£0.24, 0.3£0.13%KD7, TH
»% doublet TH 3 &iz, THOMEXIBEDTIX
fME T A B MOREB LRV EE 2T LSk
mANB. BE-T, 196.1 keV ¢y BH L v ERS
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Table 1 Relative intensities of gamma transitions of *Hg

energy (keV) LEPS 25cm3 60cm?3 ref. (6)
Ge | Ge(Li) Ge(Li) o
10.4 0.08)
36.83 ©.11)
49.5 (3.6410.34) 3.6
(51.23) (~0.76)
51.96 ~0.29 0.21)
158.2 39.6+3.4 25.1%+0.5 34:+2 40(2)
195.07 1.6+0.24 1.8%0.1 2.340.2 2.1(2)
(196.1) 0.3+0.13)
205 0.2%0.2 0.08(3)
208.14 97.6+9.2 854 99(5)
245 <0.3
247.1 75.8+6.6 65.6%0.2 804 75(4)
255.5 0.160.09 } 0.10(3)
1.1+0.2
258,14 0.7~1.05) 0.5+0.2 0.58(6)
284.09 19.9+1.8 17.4+0.4 21+1 17.8(9)
294.6 (~0.94) 0.4%0.2 0.42(4)
297.0 (~2.0) 2.4%0.3 2.8(3)
333.87 15.3+1.5 14.3+0.6 } 16.320.8 14.2(7)
336.45 (~1.D 0.8+0.2 e 1.14(1D)
(346.97) (~1.2) 1.150.09 1.24+0.2 1.07(11D)
(403.2) (6.560.89) 13.740.3 15.040.7 13.97)
(403.7) (5.6+0.81) e e )
(413.9) (~2.2) 1.97+0.08 2.8+0.2 1.6(2)
455.3 100 100 100 100
471.0 (~0.4) 0.24+0.08 0.3%0.2 0.31(6)
492.1 13.441.7 11.9+0.3 12.5+0.6 12.3(6)
542.21 1.710.08 2.0%0.2 2.1(2)
592.0 1.2+0.1 1.0+0.2 0.8(3)
728.86 0.370.08 0.7+0.2 0.36(4)
750.4 7.9%0.3 8.2+0.5 8.4(4)
765.7 0.06:0.08 ~0.1
807.3 0.39+0.06 0.40(4)
817.67 2.8%0.2 2.920.3 3.3(2)
1012.95 13.240.4 13.7£0.6 14.2(D)
1062.8 2.0+0.2 1.8+0.3 2.0(2)
1221.16 0.3940.05 0.5+0.2 0.24(3)
(1) o energy Dffild LEPS »oGoNicflizRT . (BLUMMEDZEM ORI

ref.(6) DEXHEM

o () Offilz doublet peak %4Mi#L 7o & XIS REEMSTEENNCHE S Nk

z))ﬁf:ﬂ;’%’%o

o MEIIMHBEICEENMMLTHDHDICDVTIE £0.10keV , T LML

+0.3keV TH 5,

(2) HXEIC 2T peak pUh& < Xid background O RIOHHEIBIEIIER
LA EXTICORUT, M () A %13 doublet 43R A{ETEREEF LT,

cf. BFOHDICOOTIRE— v SUCOVTEMEVBE 553, #hdDRKICOWVD

TRABROMME LT GERT 2 & & L,
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Fig. 4 Angular distribution for the 247-208 keV
cascade gamma ray coincidence (a) and
the 284-208 keV (b)

N3, 205keV v i3, 208 keV ¢y DIEDOBICAEY LI
FUIAHET background ERIBEEIE LN, <
ICHH S H 78 204.1 keV peak DSHE(ET 3. Chid, #%
RO 412.26 keV peak DWHEME & HiC LMD TR
2ET 5, L5 0Di3412.3keV o level O HHEM:HS
HENIDSTH S, CHME 245.1keV o 1L, 247.1
keV v peak OYEICAEY L, MIUIRHETEH 3 hfih
S 6HMBRONG, chicHl, ~1.5% & Rii-
7o CHRIE255.5keV v i3, T[r255.5 keV OFFc—
D% peak BROSNBZDAET, peak OEEIEH
Utzo L D 254.0 keV ICFRBED peak ME SN
IDHBOWMERTRE v TH Bo CHME 258.14
keV o iz LTz, KHEICERED peak MEEL,
258.14 keV {3 T B4 I M M UIEIT REETH D7,

284.09 keV peak izid, #Eic~282.4 keV D/hx1s
peak AN TEDMIREICHT 5 BBIEAI O
BEETH -7 294.6, 297.0 keV peak i, peak

FEBRFERTH - 7285, ZHIC W93 % R U T

336.45 keV 3, peak FURAFEST, et~
1.10%% 5.2 720 346.97 keV peak i3/h& <, 4
~346.2 keV peak AL THEE&DELT1.05~
1.24% & BFE » foo XCHRE 403.50 keV izt LT3,

peak DL single peak &b BiL-TL
T, doublet & R L T—Ji5403.2, 403.7keV g4 5
A5HDEL K% 6.56+0.89, 5.60+0.81 Rl
Too WHEDOFUZ, SRS & CITHEORIEE & 55 & it
318, 2oz Lid, 403.5 keV level 55 208 keV
level % cross-over L C¥% b % #ps & 195208 keV
® cascade T L B 0WHIL, 4.10+0.83 L1350,

chicxtl, Jung etal® T3 3.6 15> THY,
DRTRIEAIEREEZ 5, 413.9keV 4 iz T
I3, peak DN {Mhd peak WAL TEHD, FE
WBKE LSBT 21D (~2.2%) 252 TH B, ©
@ peak DIET F V¥ —flCHH & hIC broad 7~412



keV @ peak BRI 3., ChiEDET 5 L411.6,
412.3keV @ peak &7 D FTEE TH198m @ v #T
b0, BERIRHTH S, LL, 412.3keV 438 **Hg
O transition v TH 278 5F 412.3keV o level &
EZHZEickh FRRD 204.1 keV & (412.3—208.2
keV), 254.0keV v (412.3->158.4keV), 336.45 keV
 peak LV HEFH/NE{FELET S 338.0 keV peak
ST 2 v (750.4—412.3keV), Hilc 25cm3 Ge(Li)
% F 7o singles o spectrum, coincidence ¢ spec-
trum TR SN 5 809 keV peak iZstd % v (1221.2
—412.3 keV) EULT, $HT I EMNHIETDH 20
204 keV v 13, 208keV v A gate &3 5 spectrum
THROENDDS, energy MOTEICERUNHY,
205 keV o & OMFER XFINRB INTHIZNDTHN
EBHEVHE,

Plloily LEPS ik OETD HLUWERESS
OTEEES R SN0, o singles ORIETIZ,
TNETORFRE 2, 3DOMEEROTHRALELTH
o720 FrL level 404 keV O FHEMICDNTHE, 4
# LEPS #% 3\ /- singles, coincidence spectrum
DUEZETY, WETIHENH D, 1L EOE
EhroBonicbDTH %,

(2-2) fEEHEBIC K 5247, 284 keV transitiond
ZEE,

Kalish et al® (3 *Hg @ coulomb excitation {C
£ % 208 keV v O AEEMHBEDRIED S, mixing ratio
3(E2/M1)=-0.65%0.25%28 T 525, ZODEIRC
hZ TiFiibhic Bauer et al¥ @ TI1-199 decay v
2R 5 208—247, 284, 195 keV D 3-D>d cas-
cade v ICX$ T 3 FIEEHEEED & 15 5 417:208keV trans-
ition jTxfd 24 8 (E2/M1)=0.30+0.05% 0 JFHRY
ICIREEELD D, LbL, HEOEIIBENKET
X 3121 T8 { , Bdckstrom et al,® Nallet al? s
208 keV transition ¢ mixing ratio icxt Uiz#EF
OEBRHSHML TV IHEIEE IS —&KLTED, &
~(0.124~0.127) T, ThERDITHIMOMBKZ,
UL, BMETFOEED» SR 8 0BT S ORI
rFE S, Lz AT Kalishet al. ® S iZcDHET
8 OFE4 unique KHL T3 EEZLLND, (-
T Kalish et al & Bédckstrom et al, Nall et al. @
HRAMAIICE % Bickstrom et al. O &5
2% §=-—0.352£0.045% B’dﬁ TECEN—-FAH
fEE% 5h, X Kalishet al ® 8§ SEERBEANT
— BT 5. BIRTRCOEMNENERARIL D
LlFEZ oMl LEEC Bauer et al. ORI,

AR F I8

Jung et al. DFEFR~<7 P VOERLSESATD
% 195, 247, 284 keV D¢ -XTD transition iyt
LZLEFE M1 ZHNTRDSNIEDTH S, Fids
ZhhsiEont: 8§ OFSIZET Kalish etal. ofF
BEHRT 2, MBEOZD LS VNP ST AT
tr LA 208keV transition @ § & LT EZROMAR
11247, 284 keV transition =iy (E2+M1) &L
TN T2 81 L.

247 keV transition iz L,

8 (E2/M1) =+0.27£0.02, & =0.073%0.076
%1%, Sliv and Baud OAMIZIEROED o

K/L =5.75+0.03
MEoH, NBROERES. 411 X —FKELTH

D, @ transition (% (93% M1+7% E2) 125 &%
Aohb,

284 keV transition et U Tk EHEHEOHEBRA
STROWIENT € &IZEZ B OH—HEBRS IR
»5

8 =—0.24%0.043, 8% =0.057%0.015
%13, Sliv and Band @ F32EH S
K/L =5.55%0.05
L1, o transition 2 K&E (95% M1+5% E2)

LEZONB,

Bt fid

AREROBBUL T N TREREAERRTOY 4 7
ubevo BHicky EishicboThh, H-o
LEPS F Ge w234 #1% singles spectrum o]
FHBOEROEEEDELBALPLLETE T,

WAL, WrIEmEREHC AR E S & a4 15 D Bl
K DIRHBL EY. B S ClClEIcke U TR
TN E1H, B, HMRICL» SELRLLES
E3

Bhic FERICERL MR - 7o 534ERE AR
L, IWEBRBIEHOEERZDLET.
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