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AM UÄ Bd j hû Ù m m EEet g ( BES ) at Bd j izû E la u Ä P« um Ø lidz ( ÒEPC ) , I EE P M s ä -
q m tdatd 2 . 5 Á 107 J/ × eVEm ad piam m im Ä a tl Ä " tzzzbz Ø 1Á - 109 m th m ar fEztm . I n

this pep er I review md m m ar ia the m Ê1t st td Ä Þ th ø m btl im d pzobÖ for m w phyg g at

BES . T his inchd a k dï m ti Á l worb Þ × Ed Ê × a imental at ta npt pe fÞ nd at BEs m sm æJL

Ö for f lavor d Ä ª Ü Ø UM curm u Á vid am z and k pton gam r viotam m the promm Ä d j j Ð

deÊ ys .

K ey woa² Ilew physic´ at HES , j / Ð deü " ' CP vb h ² m

1 I a p t o n F l a v o r v so u t h ç J / W D m y s

T K J/Ð rare deeay proem m j /Õ Ö ' ( l , l ' = Ð AA ) ¹ Ä w e tot al im m nmn b® , but violat e the

individual lep ton ntm ben - l n the stazÀ md m e l the lÕ m z f lavor m zunet r ig an Ø me vd , but

× ¢ aimed Ø h viola± m many a tm m s d tbe szad ard nm£ , a z h m a p a m mm M c m M M

IIEOdelL id b righ t sym E E ic nu h h an d m ´ s w tm YE d ä trow Ø k sym EeuÃ is h olm dyzm m uy -
Rece u bh per - It a n p itaM e e3Õerm m td m ul ts iM iÁ te that zzm wirm have zm 1Ê n isiWª mas × ,

mix w ith m d oti Ä ¨ è Ä ê tm zti y ttmt lm Þ flavor sm m ew md j cz iµ ô nm be sm meu y
m bm ken syBEEEeEiÄ . I n Á m mb gy myst® d mat ter M azzm atte m F mnen y m Õ t h u À ® -

stood m tm ns d the k okmÀ ovvn d the lepton mznber sm mEeu y togethe w ith the zm Fpe n z h dve

ef k ts ( SPIEd g m ) d ÀÄ staó h zd d Ä uo w ´ t dzeOEY ¤

13Ø ü hm bem a h d st Ed Ä h th ttÄ " 6 m ily aM u p ¼ua ktd ly Þ tØ izzg th é m aavEE

Þ m Êv at ion law - A t pmm t we have var iom h m ds listd in the par ticle data h olt fzm z Ì dØ½" '
Ó m d Z gatÁ e bom l decays[ 1J. W ith a lMF sm ple d J/Ð, BES w ill be able m maiee m × Ú tiomd

ü º , iTEEm u l .Ê ® É iù for é «m flaw viotm Þ .

T o Ê ×mate tbe bf m æ EEg rado d le M flaw viotad zû Jl Ç × í ys alb wd by tk cm Ô1t ex -
per imm tal data -Pä £ , W MÉg and I l ) took a nuÔel- indepÄ da t appm ch m new phySØ aZEd h m -

dUcd a four -fÊ m U Em 1tact inta 3ct iÞ

2 Å ý yÉ ( 1)

w heEü A Ê t he new ptzm d cutoff . Ç ×s effeed ve µ m boe Ê × Æ& h Em the gzaM M nM el ,  ¡ '

'4ü ' Êd E@tkí ÃÔ 2ï "
- s®" £zted by N-m Ð N-turd sam eF¼M mm d o m
1) PmbÖ fof lepeon f1m e viotauom m decay- d ctmnm im ± botm omm e h m. h eed R D,WANG Jim-XiOÖ -

2 Ã NG 3h -Min. 19" ,May-Note tmM tabedsE fANG b »ME Invited tsaked even at th mm . »cmzfgØeem htd z

Ù¥, phma ,É , w e,£ É¤.199@,ä ,tl
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e v e r w i H b e g Ä e r a t e d i n t h e o r i e s w h e m l e p t o n f l a v o r i s Þ t Þ m e w e d , m c h m t b e n × × n d s µ ¥ , y m -

m e t i c s t a n d a z d n m d e l w Ã h a n d / o r w i t i m l t R - p Ä t y , m o d e k w i t h l a r g e « t a ² 22 Ø Ø o n [ 2 ] . Ú ¢Ô ¼

f o m , a n y o h ï v d a p a l i s a d i r e c t e v i d e m f o r m n - s t m d M d p h y g Ê a n d w i l l i m p zm r e o t z m d ® -

s t a n d i ù d f l a m ä n m z i ü , ¡ e d a l l y h t h e l m m s ä ¤ .

1 1 3e e Ê Þ d i r e c t e x p m m m t a l l k n i t Þ A i n E q . ( 1 ) . E ² w e v ® , a t a b l o o p , a t t a c h i n g t h e n e u -

t z À g a Â e b o e o n Z m t h e c h a m q u a r k h p g a ï a u s m d f e e d v e Þ µ l i n e o f Z Ø H ' . F EU E1 t h e l m .

i ú g i v Ô 1 h t h e p e R i e l e d a u » o l t Þ B r ( Z ú f l ' ) [ 1 1 , w e o b t a i n d t h e l o w ® b o u ² Þ t h e b r a n c h i zû

r a U o d t h e J / Ð d g á y m m l e p t o m :

B r ( J / Ð - - f e - ) < 2 . 7 Á 1 0 4 3 ( 2 )

B r ( J / Ð ú © j ) < 4 . 9 Á 1 0 - 5 ; ( 3 )

B r ´ J / Ð ú õ 6 ) ´ 8 . 3 Á 1 0 4 . ( 4 )

R e m t l y N 1 M w , P e o c d 8 1 À é h a v e m m zh d a m m t y i n s p i zd ' Zü l a d o n s b e t w m t v v ø

a zz d t i m e - h d y l ê m f l a v o r v i o l a t i I 1 g d m y s a n d f u M t h a t t h e d S ² È Z s t o n g b o t m d s Þ 1r + 3 e a I À

1¬ e y y s e w l y m Ø é , i n t w Eøµí M dä y léeµ p ¤¤ 1 f×lhaÎm v¶À oß T vÉ ibo thºçôaÎðm td× i¬In¡ 3Øg dº× eä c am yé s d vÛ ñ Ø bî o Ø¢ Em1Øs [ÚJ / 4Ð̈ PhõJ,J1 ,ÓtI

pô 9³¾ em¼uÍ Þ²¤ @mcÊ a lôamm zm· [̈ J ,J· vÉµ1# ] i n t o Ìõ ¿ e ó a n a l m m . H o w e w t h e b o u n d s d z i v d h R e f . [ 3 ] m b e a v o i d e d

i f t h e r e i s a l d zØ m t i c a l S LI p p m m o n o r × a r Ä u l t o f s m r c a n c e l l a t i o n s . s m R h i n g f o r l e p t o n f l a v o r

v i o l a t i n g d e c a y s d v e c t o r b o e o m s u c h a s J / Ð r ï 1a i n s a w o n h w h i l e m P E m e n t a l c h a l l Ê 1 g e .

B E S s t a n d Á Be y Ä r ù £ 1 ) a n d l m b e m w o r i É hg Þ m Ê Õ e h Ä 1 t d s e ¢ d I i z z g f o r J / Õ ú

õ õ . T I Ee y w i l l p u b l i s h t h d r zØ l l t o f s d d l y m t h e n õ r f u t u m -

2 S K Eg te D M Ä OEE P EW d u c t i o n tn M V D ñ a y s

K ine m tt al l y M can m t decay in to D m m p® ¢ lm ev er i t is ab le m decay in to m g le D

m em . I n t he stan dar d m odel , t im e C abu bo supp rm ed M / o r t m ord w ealt dm y s have a ty p m l
b r m Ch ing m t io ~ 10 - s ´ m ai ler , w tt h is unoh e vab le m d h eatm o i w h ich t h e p rooÊ m sem

m a pzo be o t n ew ph y g a . R eea u ly h t ¥ , 0 ' u m eH , p ak v m m d I [4] . h m stu died t h e ø m bi l i t y

o f search ing f o r n ew f lavo r ch an g rª n eu M CUE-rÄ t m th e dm y o f J /× . 1E e p tz poee of th e st ud y E

to aZB w g w h et h er m w ph y si Ê ü n d m m sd ÷ d Ä t iy for t h e pm cm Ä m t e obser v ab le m the Em

f li t1m Ê ê ® izn g m . W e f i rs t ped o m a nm dd in ó pÊ × É 1t E mI y si s , th m Ø Em 1m e th e pm d c6 on s o f

t he nm dels , Ù ch  T op Co lo r nm dels , m i n im al a p er sm m et ic sm z² zd zm d el ÷ × R -PE i t y v io la -

t ion aEM1 th e tw o H g s ² ub let zzm del . W e fou À t tm t th e branch izhg rat io d Jç + W D ² Þ tdd k ²
larg e m 10 - 5 [4] .

E ´ er im m tal l y w i t h B E S I data ~ 8 Á 10 6J/ Ð , B ES fouzÀ Þ sig lal d S EES e D pm dLEm o n m

J/ Ð deÁ ys , azzd ô t h í Þ deÄ y ra t e P) ( at 90 % C . L h B P ( J / ³ ' EF pO) ¶ 1 . 2 5 Á 10 - 5 3B r ( J / Ð
ú q k - ) Ë 2 . 8 Á 10 - 2 , arØ h ( J / Õ + W D X U} Ë 1 . 7 Á 10 - 4 . T heä m pm lk n im r y m d ts .

N e u y ear BE S w i l l hav e d leet d ~ 5 Á 1GYM - Ç , e upp ® ô 21i t Þ B F ( J / Ç + D ID X J is ex -
pect ed b be reduoed m ~ 3 Á 10 - 5 , Ð Àch is v ® y cloge m th e t h m n t id pzØ icÀon . I f d m ü is sd l

m sig naI foun d , i t w iH ô t som e Þ nst rain t s Þ Em ´ s beym d th e stazÉ zd d eem w eal« th m y H ] -

3 C P V i o l a t i o n t n U W D m y s

T h e or ig i n o f CP v io lat io n rÊ I1ai m on e o f th e ou ts tan d ing pm b le B s m par Ê cle p h y si cs and cos-

rnOLog y - T o p in dow n th e sour cÄ aM natm d EP v io latm m o r beyo nd t he Cabbi bb k a b- y ash i¤

Ø sh w a nm del , i t w o u ld h neü g ar y Ø Þ ng d e d f fem t oh w am zs d CP v io lat ion in di f f ± Ø1t

1) 10 NG G J et d . Private cm ï M Ucgm n

2)  µNG G et al . h F µ ® atb n
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E dEaaZEels fm z the k systm ,B systezu etc. 11Ee m cm z df mtem t at EES isaF

ó ( Ñ) + e- ( - p ) ú J/Ðú A( q- ) + E( q+) + X, (5)

Ð ï e A (E) am charsØ pertich ,for im am Ø¿ h dØ F UK- ed É m or five Pm ² a y d dE

JfÇ,ad p , q - SEMf q+ am Þ rzÄ " ú mg mm a1tmn h dze latmatow frm e. h f im cpfTq u Þ
¥, mr

0 1 - F ' + , ¢ , - ( 6 )
- | , . , + x , - | ¤

If the e Ä Sm Á vid a622g interactm m J/Ç deü " ' « Ee wod d a pect a m E-vanishkª a pä tam z

value d q m âW O s ¤ Ó1m mdÁ Hy thm Þ uid be many m zm m ø m bLe for the EP violation M

É pm Ä ¨ dm z ½ ô Ð × m m t ¨ e dzam z q1Üö igc h y5½ f
where d g has [ mass] - 1d nsa ± n M th ge dEe û Ø ç ima m m m p ti Z̈ m zstm t .

C« É der the õ ô , d tluØ pton dm y d the J/× h brm chizû ratio ã azotzd 1. 5% . With
108» 109 J/Ð at ò ¥ Ô E theÓ will be am M W - 107 available for the ana»ygs d Ò violation-

To Ê timate the a R zh g ztal m g dviti¹ Ø d a, ô tñ ¯ msider only ttE StaÊ dml m m tainH« ¤ Ne-

deedù ú e systØ Ø6mi unc®tainue Þ e e2× ecÄ m be able at BES m pzobe for d g m mzaH ²
( 1/ J 106~ 107) Á ( 1/ me)Ë 10 - 17g z.

O E m ù  ly m w m t d gg Ø t MM d o fT -a Î opm m d É m zzm m ztEm pM EU ( ®,

£ , q J fa the aaatym d Ò vid am z m j j + é Ø, , . For im mm ,
Î ~ ( q +- 4 ) ' ¤ ( , +Á q j J + ( i ´ - µ j ) . (7)

¯ e imdal d ä uwz and /ü ' Ï Øtzw z bù ns m zmt potarin d at BEPC,od ï wise ¶ e wÐ d be

Ebie m m Ä ruct £h w abb wÃh dze imdd F larm m w ® W e
0 3 ~ e - q - Á q +¤ ( 8)

Ç Ø Ã tm bm pzq m d Ø znem m EP viotam z m ev - ú Jl4r+ AJi . With a lazF m nple d

Iç ,om a pects m pmbe ç M put a sUUû M M Þ tk elmtr ie dipole nn ng 1t d A[5] .

'

~

E

4 Conclusion and Comments

In thts m ô I M ve m EÄ m td Þ tlUÄ Ô À £t pr£« × ½Ø pzotm for zr w plzysiØ m the de¤
« y d J/Ç¤ m e e m m e other ran é Øy zm dÄ which m mtØØ tine - but m t mviewed- FOTm-
stç º ,with a lmF sanple d Jç , it Ê F m ble md physid ly intmÄ dzªg b sm æh for GOMþ m cz
pm d b Gol² tone J ,szd Ê Am m the proü '

J / é - , y + J . (9)
h mdÄ m nple ã dE hzviabte ô y d W iEWØ igaM w Á m a , LÉ û v azd Nd 6] mm dy m

rzmdels with exm ZLk m Ô,m m ml a ×Ä vnm etzic a andard zzmdel ÷ × R -Em ity vid m Þ a À de
cays mØ Goi² 6mB¤ ¶ Ee tN rd m anple h prOvidd by BOm Ä azzd Maul¨ ,wtm m ö tly have d Ø -

latd m detd the k m d ÀEEg ra6o d J/42 dm y mØ ptu m + mig zª am z y m tbe populM É Ä w
th± days with lazF U tra d zzØ ú m . 1Eey fu md É at the brm chizÂ m o m ald h î lazè ¹
10 - 3.WHet1Ê m m m ble m BES . ± © © d tmm J ve F Uzt Ø t that evï z dmt6 1 we fon s our

dtm m a E tm Þ J/Ð dm ys, it Ê qui te Ø y m apply the stud Ä m this m pe for Ð' aM T

SY© ZJ
I am gFUSeÌ Ø my d iabomton a,d d da ssaa h v dtz zm om -

0 2 Ã M3Xb Mh .WANG j a- -JEM®-AU JiULFtª a al . m pz̈ ¤ram
2) It h beÄ " ð m ed ,o pmbe for Á vhot-m n m É e pmeÔ " + Jl+ + © + i . 2 ¶ FU 7GEFFÕ , DU Oµ

SØÄg.WANG PhÄg a ¤1. 19" ,MSYEBee-W« ,btubd gm e mF - ¤Ä í l mú B am ed e Ødy. LI Jhu GU 3 2 1U in ô -
vat- eannum,43BUa z

E

O P ¤, +X q-
-a - |p ¤, +Á, - | ¤
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