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AM r act Study d izp beam Ã- ray specm ecopy d m I has been pa fa med u-mg 124 Sn ( 7IL 4n ) In I

macuon at 32 MeV beam m e w . A new level -cheme d Im I has been establ ished mclUdine 25 new levels
ó d 52 new Ã transitions - Neø th e-pa ä levels based m 11f2 - 7r h un pan i cle su te have been obsew ed up

Ø ( 35/2 » ) eztending oE knowledge d deca Hpled sm Beam s Ø É e heavia iodine isotope - h m A I = 2 p ast

poei6ve -pg ity levels have been pmpo-ed Ø k aa-od ated mainly wid1 the TEg7rz oonEei ration due to

obeervat iom d severd Õ £ng inteF band t m siUons . Two weakly populated A I = 2 posiuveMpz i ty levels m d

a hid p lying A I = 1 CÄ cade have been newly idem s ed m d tentatively assiÁ ed ó Ðdm one- 9 »ó ipM i cle

m d tlUÔe-quasp arud e ben ds , reepec6vely .

k ey worÉ in- beam Ã-my gpecØ ¤eopy , level a tzm e d m I , qua- ' a t i ck cod eï aUOEE

E xci ted states of tm Emi t i onal nuc l ei 117- m I have been h vesti gated i n Refs . [ 1- 4 ] . U e

col l ec t i ve featu m 8 8ystemat i c al l y obsew ed h t hese unc l ei are th e occurm nce of A I = 2 ban ds wi th
s» et ched E 2 t ran si t ions based on 5 / 2 + , 7 / 2 ñ , an d 11/ 2 - states , and a A I = 1 ban d c haract er in d

b y M l casc ade an d E2 c rosso ver transi t i ons based on a 9 / 2 + stat e . 1E e A I = l ban d h as been

exp l ai ned as a m tat i OZEal ban d based on a defom ed g m pm ton hole sta te . 'ITm A I = 2 ban d s , on th e

oth er han d , have been deee d bed Ã decoup l ed bands based on th e bm dh ead s ar i si ng ÷ £ m d " '
g m , and h I If2 p m ton cona gu r at i ons ;1- 4] . H owever , th e in ter - b and M 1 + E2 tm n si t ions between th e

[ 5 7 ]m e m b e m o f b z a n d g m b a n d s h a v e b e e n f o u n d i n t h e m c e n t i n v e s t i g a t m n s o n I a n d m

I [7A] . Th ese au thom att r i b uted such cou pl ed ban d s to the Ð g m conn gu r at ion ÷ × admi x tum of d m

qu asip m ton - A n ob l ate shape assoc i ated wi É th i s band was al so p m posed MA] ac cod ing to th e

cal cu l at i on s wi th i n th e St r ut i m k y f or mu l i sm usin g a W ood s- Sè on poten t ial . O n th e ot her han d ,
cal cul at i on s wi th i n the cOE¬ -qu as i pan i c l e coup l i ng mod el [, ,10] PEØd i et d1e ex i 8tence of two cou pl ed

b an d s i n m A S I based Ðg m an d Ð d y z cod gu m t i om a l ow exc i ta t ion m erg es - A seam h for th e

Tr d m co up l ed band i n m I h as been made bu t E no posi t i ve ev i d ence has been obeerved ML A

p rev iou s i nved gati on m [ ln ] I UA] shows th e A I = 2 seq u ences of level s based on 5/ 2 : ( g . s ) ,

7 / ¤ , and 1 1/ 2 - su tm up t0 2 1/ 2 + ' 19 / 2 á , and 23 / 2 ¤ m ped i vely . I n OM er to iden t i fy new

l evel s and t r an si t i ons , an d f or undemtand i ng the n at u re of vad ous ban ds , the stm ctu re of ln I has

been m i nvest i gated by i n - beam F ray spec tm eCop t meastIm ments i n th i s work .

Ò 1e ex per i m en t was pe rf ormed at th e tan dem ac cel em tor laboratorÃ i n th e U ni vemi ty of
Tsuk uba , Japan - W e used th e IM Sn ( 7U , 4 n ) ln I reac t ion to pop ul ate t h e ym st an d near- ym t level s
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i n m I 1Tze taEÜet w as m enr ic hed se lf - SEEp po tt i ng tM Sn meta l l i c foi l of 4 ms f c nf th ic k ness . A Y- m y

d a eetor m ® com posed of om p l anar detector an d 9 B G0 ¤Co mpton - m pp m - ed Ge det ec tom was

used tbr th e i n - bea m y - m y measurements . F ive Ge det ec tors wem pos i t ion ed ó 370 an d the othem

near " £ ì ú " ' peet to the beam d i rec ti on m É ± th e DCO rat i os ( D i m eti om i Co r-ª, lat i ons d Ã- ray

de-exc i ti ng th e O d ented states ) cou ld h dedueed h m th e co i nc i d en ce d ata . A l l the d etectom wem
Cal i b mt ed usi ng stand ad m Eu and 1" Ba sou m es ; typ i cal energy m ol u t i on wm 2 . o » 2 . 5 k eV 60r

th e 1332 k eV l i ne h m Ø c o som e e . 'IE e beam enmw of 32 M eV was used d ur i ng X - y m d y -Y- s

co i nc idence meÊ 1Bremenu . A total d 40 mi l l i ons Ã¤Ã- t an d 3 mi l l i ons X - Y coi nc i dence event s was

accu mu lated . 1TEese coi nc id ence even ts were sod ed i n to a sym m etri c an d a non - sym m et r i c ( DC O

SOEt i ng ) mat rt x for oE - l i ne an al y si s .

F rom detai led an al ysi s on the y - y co i nc id ence EªEl a m zsh i p- - Ã- ray m la ti ve in tensi ti es , an d

DC O m u oe , a new level sc heme of ln I has b een est ab l i shed ¡ , bom i n F i g . l in wh i c h m m w

l evel s and 5 2 new Ã- tm asa iom have been ç ip zed to 127 I . I n th i s woí , õ ô h i å - energy and

c l o¤e ¤lyi ng doub le ped ES have been ident it l ed ; the obeerv ed c EWesover t ransi t i ons an d y - y

co inc idence m l at iom hi p- m p POEt th e p lacemen ts d th ese y - trazu i t i ons i n th e p resen t level sc heme

wh ic h i s l argel y ext ended comp ari n g m th t he p Ó × Ø s one-3j . Br i ef comm ents and d i sc uss ions am

e ven i n th e fo l i oªd ng .

{A}

{B}

~

Fig . 1 . Pazt ial level scheme of m I dedueed h m ¤ e pü , ent work . Exei ta² £a ema g e- d 0 ¤ , 2 ¤ , u ¤s -

state- m tª Tt n l d ati ve to H f 2 ¤ level M m I are indie-zed U Hack dots -

Fn ze negat i ve- pm ty sta es l abe led " ( A ) i n Fi g . 1 am a tended f rom tbe 2 3/ 2 ¤ le ve l

p m vi otasl y ob sew ed [3] up Ø ( 35 / 2 ¤ ) st ate at 524 3 k eV em i taHon en ergy . Ò 2e d ed ueed DCO rat io-
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show stmtched quadm pole characters for 982 , 10 13 . m d 60 1 kev Ã-rays and dipote chamctem fbr

4 10 and 274 lteV l ines . 111ese mSUIts supPOEt the spin and parity assi p mmnts for the l evels above
23/ 2 ¤¤ state . A sequence of levels based on 11/2 ¤ sta e has been obeew ed i n 11û 12TI m d explained

m decoupled ban ds based on the h un pm on cons gumtions[1- 4] . The decoupled m tum d these

bands is i nfermd fmm the si milar energy level spaeinp ÷ × those of the coÐesponding even-even
coms. 111i s i s real ly the case comparing m I with m Tel l,] ï Shmm i n Fi g . l whem the level

spacings in ö Te am indie- sed w black doü ¤ 'n m st ri k ing Sim lad ty m ggeeu that the negative-pari ty

levels fmm 11/2 ¤ throud z( 27/2 ¤ ) am formed Ð £ouPIi ng d1e ali Á ed h lm PM m to the com su tm

hª m Oî throue z 8 + .
'ITm two A I = 2 8eqEBeneØ of band ( C) have been establ ished pmvimml y[3] up to 19/ 2 + and

21/2 î , Eespect ively , by adding 880 and 934 imV transit ions to the p ast 15/2 + and 17/2 + stat¹ ¤

Ú 1ese two Ã mys nmy be the 877 and 930 keV l ines observed in th is work ; several pard el cmeso÷ r

waEmitions fmm the de- exci tation or É e new level at 290 1 keV SUPPOEt the placements of the
associated Ã transiti ons and Ã-my em ö es determined in this work . 'ITIme new Y rays ( 9 12 , 8 12 ,

and 85 1 lmV ) am obeerw d and pl aced in the level scheme ext endi ng the A I = 2 sem eneee up to
( 25/ 2 + ) and ( 23f2 + ) , z, specti vel y . Ç 1e deduced DCO rati oe show stretched quadrupole chm eters

for 9 12 , 812 , 850 , 545 , 930 , azzd 117 1 keV Ã mys , and dipole chamctem for 113 , 95 , 156 , and
294 keV l ines suppo,× ng the spin and pad ty assignments shown in the a gum . Above ( 23/2 + ) state

± 290 1 lmV , a A I = 1 cascade wiÉ weak cm88over transi t ions has also been obsew ed ; thi s i s

pmbably a 3¤¤qp band .

Ò 1e two A I = 2 cascadeg d band ( C ) have been descEt bed in Ref s . [ 1 ,4 ] Ø deeoupl ed bands

based on the bandheads ad si ng fmm d sr2 and g Trz PM on eod gu msions , respecti vely . Ä e stm ng

intep band transiti ons ( 593 and 550 kev y mye) between these A I = 2 sequences suggest that these

A I = 2 bands have simi lar cOEdl gurati on ÷ × a l aE»e OVed ap in thei r wave hmctions . Other i nter -

band transi ti ons ( 2 14 . 396 , 48 1 , and 432 keV Ã rays ) m al so observed £om eeti ng stat¹ up t0
2 1/ 2 + at 2788 lmV . Based on this and the systematics of the si mi lar bands and decay pattem s in the
nei # bori ng iodi ne nuclei [5- sU the two p ast A I = 2 bands m y be i nterpreted Ä siF atum parmem

d the same cons guraHm . 1Tm Á = - 1/ 2 signa um bmnch is favored in ener87 , themfore , the mam

component may be the g 712 pm on cod gurat im , and the 65 1 lEeV t m si t ion i s u si Á ed ± OUt-of -

band decay Ø arranged i n Fig . 1
A pazt from the yrast poeiHVF pad ty band di scussed above , two new A I = 2 cascades labeled as

band ( B ) have been newly obsew ed feeding to the second 7/2 + mzd 9/ 2 + states . Ç m l ink ing

transit ions wiÉ h un decoupled band and g 7n band flx the OM ert ng m d the spin and pu ity of

associated level s . a z the other hm d , weak inter-band tr ansi t ions ( 116 , 562 , and 475 keV l ines )

aEYE also Observed . Th em two A I = 2 cascades am veÇ pmbably based on the dm pmton

conn guration . u e Obm R at ion of boÉ Ðdsn and Tr g m banth Ê consistent ÷ × theoretied pmdi cti ons
wi thin the cOE· -quasipan icle cmEPIing model M-10] .

m e autho rs zeu h Ø tha nk the stqg s m the I rasaSEase qf Physics and Tandem Ascetera w c entg ,

UFZimrsisy qf TszdmM , J4p en j br their he4p and hmPisai iay dzm zg µ ertmens .
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