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Charmed Baryons and Spectroscopy 
at CLEO-II G- lven infinite preparation time on the 

part of the speaker, and infinite attention spans on the part 

of the audience, this talk would cover: 

1. Charmed Baryon Studies at CESR 

(a) **Absolute decay rates** 

l [m\(rel. to A&, and from B-decay) I. -.. _ 

0 ii. . ._, .-_ _ 

. . . III. 

iv. 
=o 

Derived ratio of ,s = zKY 
=C rO -c 

(b) **Inclusive Rates: Ac + A + X, e.g.** 

i. Charm-tagging: A t ---) 4 

‘ii. In B-decay: A4 correlations, A& pK~)e 
correlations 

+ 
-- 

1 
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(c) **Studies of exchange and W int modes** 

i. connection to TAG N 0.57~0 cv TD~ 

(d) Study of the c + s transitions in baryons 

.-- i.- Determ ination of the form.factors in AC + 
/Vq. (Multidimensional Maximum Likeli- ._, ._ - 
hood fit a  la’ E691 Do + K*@ ). 

ii. Weak De.cay asymmetries 

A. A, + AT+ (agrees w/ low Q* prediction) 

B. A, + I+r” (disagrees w/ theory) 

(e) Production in e+e- 

i. Where is compensation of baryon num- 
ber? 

ii. F ragmentation dynamics (f.f., e .g.) 
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2 . **Meson spectroscopy at CLEO-II** 

(a) Precision (l-/O-+) splittings 

i. D*O -Do, D O, D*+- D+, e9 
Iy/= c&r/ pm:~& 5a %22u ptQti* 

(b) Studies of orbitally excited mesons 

i. Mass measurements and Mass splittings 

..- _, .-- B.-D+ * + 1 +Dr 
. ._, -, _ 

C. D,s1 + D’K 

F. Dz2 --+ DK 

ii. HQET tests: 

A. D-wave nature of Dz+ --) D%+ decay 

*+ + 
B. -Ratios of BR’s: “2+:::+ 

*; * 
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3. Charmed baryon spectroscopy at CLEO-II 

(a) **Masses and Widths of excitations** 

ii. AE(2593) + AC&T 

A. X, content 

iii. Az(2620) + A&r- 

4. **Prospects for improvements** 

(a) Outlook for 10 GeV e+e- studies of charmed 
baryons 
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Systematics at 10 GeV 

Particle CO Inclusive 0 Be Inclusive 0 
CC 1.1 nb 1.20 nb 

D"+-Do 2x0.55 nb 2x0.60 nb 
D++D- 2x0.25 nb 2x0.28 nb, 
0*+-D* 2x0.40 nb 2x0.45 nb 

d-W; 2x0.15 nb 2x0.15 nb 
” --- 0;’ + D,*- 2x0.07 nb 
D**O + D**O (all L=l) 2x0.15 nb 

._. -_ - Ac+$ 2x0.10 nb 2x0.08 nb 
&~$@ + y$g$) 2x0.01 nb 0 

=c -+ =c 2x0.03 nb 2x0.015 nb 
QC+QC 2x0.01 nb 2x0.01 nb ’ 

B- as a source of charm has not been fully ex- 

Present sample--3/fb;‘30/fb by 1999 (with Silicon 
_ vertexing) - 10K A, + pKn at present 
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Why the AC is sooooo interesting 

AC: c (S=1/2) + (ud) (S&=0 

Simplest decay picture: External W-emission, inert 
diquark. Expect: 8 

i AC + A +X dominant 

But: 

_ 
o---AC 4 A + X N 35 zt 11% (PDG ‘94) (27&g% - 

.NO B-decay, 57&12% from B-decay, 15HO% --. .._ - 
JPW thesis from continuum) 

(19Vl 
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.. 1.10 1.20 1.30 

tass pn” (GeV/c’) 
FIG. 4. Invariant mass distribution for C+ d pvr” with Px+ > 1 GeV/c. 

L.“““““” 
ho 0.50 0.60 0.70 

Mass yy (W/c') 

FIG. 2. Invariant mass distribution for p + y7 with P,, > 0.5 GeV/c. 
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10 - f&+&J 
5 -. I I 3, 

,lO - \ 
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FIG. 8. Projection of Dal.32 plot in the previous figure onto (a) the h4&+ axis and (b) the 

M(Z’q) (GeV/c2) 
FIG. 9. Invariant mass distribution for hf - C+q 
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A$ decay mode Number of events Efficiency (%) B/f?& --) pK-n+) 
PRO17 53flO 7.3 0.25f0.05f 0.04 
/\7& 109fl6 8.5 0.36f0.06f 0.05 
x+5, 25f7 5.2 0.10 f 0.03 f 0.02 

AROK+ 46f8 7.9 0.11f0.02f0.02 

Source Fractional Error (%) * 
PK.?v MT+ x+7 @K-t 

K& A, and X+ finding 10 10 10 14 
.__ Q arid 7r” finding 5 5 7 - 

Tracking efficiency 4 
Proton and kaon identification 8 2 2 Q 

--. -: -pK-T+ substructure 7 2 2 5 
A? substructure 6 - - 

Unch-tainties in Q -L 5 5 5 
Monte AC Carlo statisttcs 3 3 3 3 

TO IAL 16 14 14 16 

t3(A$+X+n”) B(A++Q) 
B(pK-T+) B(pK-r+) 

0.10 f 0.03 f 0.02 CLEO 
Kijrner and Kr2mer 0.10 0.05 

Zenczykowski 0.13 0.08 
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Absolute BR’s at 10 GeV 

l &--,pKr 
- As w/ Ds ---) q!m, relate a semileptonic to an 
hadronic width: ,!$=& 
- If r/electron separation is good enough, can 
use tags a la’ D*+ + Do& and measure &(2630)-*&~’ 

&(2630)4l 
- (Background from D*O -3 DOT/TO with pho- 
-ton conversion?) 

.-.~-:. Use B ---) ba~yons: requires knowing the cor- 
rect model for baryon production in B-decay. 

0 EC ---) L=T and EC + Sn also possible with im- 
precision on rate wrt 3?v and T=~ 

-If model of EC production in B-decay is known, 
E&X can be used to tag the number 

EC’s produced. (need a correlation with a 
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0; 0 

25 - 0 

25 

0 
1.26 1.30 1.34 1.36 1.26 1.30 1.34 1.36 

M(A,rr) (GeV/c’) 

FIG. 1. The (pa)rr invariant mass for right sign and wrong sign Ee combinations satisfying 
the cuts described in the text; (a)(px)x’ right sign, (b)(pn)r’ wrong sign; (c)(pr)rr’ right sign, 
.(d)(pr)+O wrong sign. 

._ -_ _ 

mode 
NE,+ (right sign) 

A& (wrong sign) 
corrected yield 

-+ efficiency (%) 
Q-B bb) 

fakes (right sign) 
,fakes (wrong sign) 

TABLE 1. Signals and backgrounds 
z+ -+ EOe+u, 

47f8 
6f3 
41f9 

1.17 f 0.02 
1.55 f 0.33 f 0.25 

4f2 
4f2 

=o -C + E-e+u, 
62 f 9 
8f4 

54 l 10 
3.80 f 0.05 

0.63 f 0.12 f 0.10 
7f2 
5f2 
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Comment on Ac + pKn from B-decay 

0 Previously extracted by both ARGUS and CLEO 

--. -_ - NF=2xNA, 
- Number of pKr, efficiency corrected, gives 

N desired BR : 8 )C 
H* 

P+pe$&* 
A/ P - 

l BUT: How valid is the input model? 
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Absolute BR’s., cont. 

Can also use continuum production 

l For D, + #T, and A, ---) pKn, can also use 
constraint that c-quark emerges predominantly 
as D+, Do, Ds, A,. 
- If three well known, then get 4th from 0,~. 

---- Can get 0,z from @correlatio&on continuum. 

---~‘the number of single tags NX can be written 
as: 

and the number of double tags Nxx as: 

NXlt = a,~fg&3$, 

Now consider double-tags of A& Do&, and 

260 
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l . Heavy-heavy 
- How do we 

0 “Why, 
- mass levels 

Sr>ectroscoPY 

systems (+, T) 
construct mass level diagrams? 
it’s child’s play, Jim” (Bones) 
and transitions 

l Heavy-light systems (D, AC) and connection to 
---HQET 

- mass levels and transitions 

261 

.- 



. -a !+-  
-e-)  

. 

P e rtu rba tive  a p p roach  to  m a ss le v e ls: 

(G o d frey  a n d  Isg u r, e .g ., P R D  3 2 , p . 1 8 9 -231  
(1985) )  
l R e q u ires  a t leas t o n e  heavy -quark  Q  fo r a  n .r. 
tre a tment  H = p 2  +  V ( n o n + = e l.) (HO ) 

+ V (sp in- ind . re la tivistic cor rec tions )  

.+ V (sp in-sp in)  (v2VvSl  l S2 ) /3m2r )  

-splits lP 1  fro m  3 P ~ ,~ ,l,2 , T  fro m  q b  

- 6 ? & p in -o rb i t) ( 3V’ - V i)/(3m2T )  

+ V (tenso r )  < V & ~ T  - V ;‘) (3 (S1  . r ) (S 2 . r )  -  S 1  l S2) ) /2 m 2 r )  

-splits sta tes  w ith  L  >  0  by  J (xb  :3  P & 0 ,1 ,2 )  

l w h e re  these  cor rections  have  b e e n  w ritte n  as : 
1 . A  p iece w h ich  trans fo rms as  a  vecto r (VV )  a n d  
2 . A  p iece w h ich  trans fo rms as  a  scalar  (Vs>  

-Theor is ts g ive  d iffe ren t es tim a tes  fo r V V , V S ; typ - 
_  ica l cor rections  a .p p rox. 1 0  M e V . fo r b 6 . 

2 6 2  
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..-a-- Heavy-Heavy systems - masses t 

l Take a simple prescription for V: 
- vo(r) = Q!T (confinement) + p/r (single-gluon 
exchange at high q*) 
- Use exptl. data to determine CY, p and pin 

8, GSE. 0 
------ 

l J/q and T Quarkonia (R2s+1L~) well-described 

----‘get) study heavy quarkonia 
- A& from E760 different from PDG by N 10 

( i 

MeV 
- CLEO result for M,,c (K°K-a+):~~ Sxt(.3Q*W*L6k 

‘- L3 contributing with 77 + EC modes&, :@03~15)hc~ 
r$z 8,0*2.3:24 E 

VW>& eg+v~ct ~a ~c+cd wi3s\ using iW: h 8 IW 
l Anomaly 1) “r 4s) mass low relative to predic- P 

tions C-40 NN) 

l ’ Anomaly 2) Relative splitting of $,/xb triplet 
also at variance with prediction. rC2P) L m 
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Excitation EI bb (-), cc (+), cu (T) 
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Heavy-Light Spectroscopy in HQET 

‘500, goo, I want goo” (K. Gordon/T. Moore) 

l HQET: Color sources and Brown goo. 

- static Qheavy + qlight 

l Just as electron determines atomic spectroscopy, 
light quark in HQET determines properties of _ 
heavy-light systems. 
.- “Light degrees of freedom decouple”. ._ -_ _ 

0 ‘Usual’ picture of spectroscopy: 
- For hadrons s.t. L + 0 (D**, e.g.), define the 
quantum number J=L+S as the total angular 
momentum of: 

(spin of the heavy quark) + 
(spin of the light quark) + 

. 
L relative 

- For D**, e.g., (L=l) get a triplet with L+S=J=2, 
Jt = 2,1,0 and a singlet with L+S=J=O. To- 
tal- of four states. 
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Recast this picture alternately: 

l Rewrite the four possible states, and incorpo- 
rate L into definition of light quark spin: So, 
for the light quark: &ht = L Zt s=1/2 or 3/2. 

l So, now two doublets corresponding to &l/2 
spin projection of heavy quark: (&ht, Sheavy); 

mass ordered, get: 

J(P) &ht Sheavy Decays 
o+ l/2 l/2 DT (S-Wave) D*n (S-Wave 
1+ l/2 l/2 D*T (S-Wave or D-Wave) 

1+ +1-o- 3/2 l/2 D*T (S-Wave or D-Wave) 
2+ (+0-O-/l-l-) 3/2 l/2 DT, D*T (D-Wave) 

l D- and S- wave amplitudes of l+ can MIX 

l Two l+ states can MIX! 

l Small splitting between L=l, (l/2)+ in strange 

-- 

sector (-20 MeV) *(l/2)+ doublet degener- 
ate in charm sector 
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l Note that this classification scheme was real- b 

:  

t 

ized 10 yrs ago (G. Garvey, Comm. Nucl. Part. 
_ ---Phys. 3, 109 (1986)) 

__- -- c  
.-. A_ _ _. _ _-- 

l HQET: In limit mQ + 00, SQ and spin of light 
d.o.f. are separatgly conserved by S.I. (Isgut-& 

- Wise, PRL 66, 1130 (1991)) 

(f=l./ - 2 states therefore decay D-wave! (Bsrx) 
- Exceptions: Ds,’ close to threshold decays * 
S-wave since D-wave is p2’+l suppressed. 
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Guidance from the strange sector 

J(P) jlight Sheavy 

O+ (Ko(1430)/r = l/2 l/2 KT (S-Wave) 
l/2 l/2 K*T (S-Wav -I+ (K1(1400)/r = 

1+ (K1(1270)/r 3/2 l/2 KP (DDvf 
2+ (K$(lfGO)/r 3/2 l/2 Kn (50f1.2%) 

.-. -_ _ 

Note that K1 states are actually mixed versions of 
3Pl(1260) and lPl(1235) with a mixing angle that 
can be derived from T decay. 
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Splittings in Heavy-Light systems 

Hyperfine splitting (D* - D, e.g.): tt - 71 

l (l-)/(0-+) splitting (V/P) is hyperfine: 
_ ,, Gdipole,dipole 

ij - ~lur(0)12~j ’ OJ ttt / ti> 

- Both electromagnet-k as well as chromomag- 
._ -_ _ netic terms aA, - l/m, 

- (With enough theoretical/experimental precision can 

measure w(O), and therefore decay constants based on 

hfine splittings) 

l So, expect: ,“~~~~~ N % using simple ,& 
model 
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File: ,$md/lns598/nfs/ul/dzb(updoc/zz/pk94.mndot 

ID7 Symb 
Dote/Time Areo Mean R.M.S. 

2 34 oooooo/oooo 520.0 2.452 1.230 

t?3 ‘T3 
&if @I <<LEO) 

etQ 
CCLEOJ CLEW c03a,Lm 

D’oo y” / D’*,- D’ / Ds;-$ / B’- B / B;-.B, 
- 0 67P) 

80- 

V 0 
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FIG. 2. Th. M(D-@~+) - M(D-0) uaw-difference distribution for lc~rol 2 0.8. u dacrib*d 
in the 1UL. 

FIG 3 The M(D+r+) - . . M(D~) wefj&.yr distribution for -1 S COIQ I +l, u de- 
rcribrd in the text. 

10 

1”“1”“1’.“1”‘.4 
320 - 

ig4js 

ao- 

0930 0.40 I . . . 0.50 . I . . . 0.60 * I.... 0.70 1.. . 
. 
0.10 

M(ow)-U(v) rw/c+l 

-- 

FIG. 1. The &f(D%+)- &f(@) mu-dilkence dirtribution for P,,, > 0.1,~ described in th* 
ICW. 
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Spectroscopy summaiy 

1. HQET picture of light-heavy systems correctly 
predicts widths and ratios of BR’s (so far) 

_  2..the known cCj spectroscopy superimposes’rather 
well on the bb spectroscopy 

3. Simple model of heavy-light, heavy-heavy sys- 
tems well described by potential models 

4. Lattice Gauge calculations just coming on con- 
cur with  potential calculations 
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Heavy-Light, L=l, new results 
(Chofwd hadm) 

l b;, D;“wa~~ shdied since ARGUS dwq 
l Good s atistics observation of D**+ (CLEO-II) 

-a 

~~~%rst observation of Ds*(2+) candidate, decay- 
ing to DK. 
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File: & o m d /lns598/nfs/ul /dzb .updoc/zr /p ic94.mndat  

ID’?  S y m b  
/ Dote/  Im e  A r e a  M e a n  R.M.S. 

6  -32  O O O O O O /O O O O  149 .4  3 .577  1 .541  

W idth 0 ;;,‘~ (2420 )  C L E O II/C L E O 1 5 /A R G U S /E 6 9  1  /E 6 8 7 /W A (2$7  
r 

. 

6 0  

r” 

x 4 0  - 

5  
3  

2 0  - 

t 

t 

2 7 6  



File: &amd/lns598/nfs/ul/dtb .updoc/zz/pic94.mndat 

ID7 Symb 
l Dote/ ime Area Mean R.M.S. 

5 -32 OOOOOO/OOOo 130.8 3.476 1.808 

Width of D2”(2460) CLEOI I/CLEO1.5/ARGUS/E691 /E687/WA(94.1 
40 - 

30 - 

9 
2 

20 - YE 
% .- 
3 

IO- 

CJ 

I 

O- 
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L=l barvons. charm 

-fit &, f,,d) 4 *s,:$f+ 
l Observation of orbitally excited A= states CL’-\‘) 

- the baryonic analog of narrow D** doublet 
in charmed baryon sector. (ARGUS, CLEO, 

- ---=87), E#qac,+ (va)-, &a)- ddh,i+ 
‘- Cho et al: A,(2$93) .-. -_ _ + I& (on-shell Xc) bW@& 

m - A,(2630) ---) Iz;d (Off-shell 1:) *rA,(2630) < 
b,(2593) e 
- Results in good 
that J=2(j=3/2) - 
for D, Ds, A,. 

s 

agreement w/ expectation 
J=l(j=3/2) splitting same 
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MINUIT x2 Fit to Plot 100&O 
scms 

Plot Areo Total/Fit 
Func Areo Total/Fit 

Fit Status 3 
E.D.M. 3.160E-06 

MinorC.L.= 67.7% 
Function 1: G;;;s$n Distribut$n8(;lggmo) 
AREA - O.OOOOE+OO + O.OOOOE+OO 
MEAN 0.34140 fZ.i952E-04 - O.OOOOE+OO + O.OOOOE+OO 
SIGMA 2.28Q67ET07 f2.6658E-04 - O.OOOOE+OO + O.OOOOE+OO 
Function 2 1 G;;sss;n Dlstrlbut&n3(;ibgma) 

., AREA - O.OOOOE+OO + O.OOOOE+OO 
MEAN o.jo751 f5.g362E-04 - O.OOOOE+OO + O.OOOOE+OO 
SIGMA 2.32965E-03 f 6.9150E-04 - O.OOOOE+OO + O.OOOOE+OO 
Function 3: C;fg+stev Polynop:$g0ih-der 2 
NORM 
CHEBOl 23:644 f 1:263 

- O.OOOOE+OO + O.OOOOE+OO 
- O.OOOOE+OO + O.OOOOE+OO 

CHEB02 0.9800 1 f1.182 - O.OOOOE+OO + O.OOOOE+OO 
I I I I I I I I I I I 

60- 

0.29 0.31 0.33 0.35 0.37 0.39 0.41 
AQNh~+r - ii&) 
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0.18 

0.16 

I I I I I I I I I I , ,\, 1 , , , , I , 1 , I I I d 

0.14 0.15 0.16 0.17 0.18 0.19 
Lambdac pl- - Lambdac Mass 

280 



-AFT- 

l For orbitally excited states, splitting between 
J--2 and J--l states scales sim ilarly: 

AM(D**(2+)-M (D**(l+)) = 
AM(D;*(2+))-M (D;*(l+)) = 
A M (A,**(2630)) - M (A;*(2593)) = 
(mb/74AM(B**(2+) - M (B**(l+)) = 

l Note that magnitude of splitting smaller here 
since lV(O)l* smaller (P-wave) -thah Cof# '-30 

V-D Spli+hr\g 8 

l “Excitation energies” for states with different 
--9.N. of light d.o.f. should be same for both c 

.and b: 
-m&-mBNm&-mD 

l Note that recent Lattice Gauge calculations 
(Duncan et al, FNAL) have done mass calcu- 
lations from  “first principles”, find: _ 
-m- -m- Qs Qu --;82=tll=fi7 MeV, formQ+oo 

l GOOD agreement with B , - Bd mass splitting. 
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File: /$md ’ 6 Ins598/nfs/ul/dzb .updoc/zz/pic94.mndot 
: 

Symb Dote/ / Ime Areo Mean 
4 35 oooooo/oooo 329.5 3.21 1 

R.M.S. 
2.081 
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.:. _ ’ -- 

.-a-- . _ 
---. _ .-I I 

Heavy-Light T ransitions - Angular correlations 

In addition to new measurements of masses and 
widths of j = 312 D**‘- .‘I . 

- l ‘Decay angle distributions for D* -3 Dr Pro- 

._,. duced in D **O0+) + D*n demonstrating non- 
S  wave nature of decay. 
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.T 

Extracting S/D p.w. and &el 

FIG. 4. The normalized he&city angle distribution for the D;(2470)+, as described in the text. w 

I 0.25( 1+3coJa) , I 
L I- - -1 1 S co#a 8 I 

I ; n  FM 
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‘:. _ 

-a- ---. - . . ..I I 

FIG. 4. The normalized helicity angular distributions. for (a) 0;(246O)O decay and (b) 
O l(2420)’ decay. 

‘4a 

.-. -_ - 

_ 
FIG. 5. Plot of R = l’s/(rs+l’o) versus cosine of the relative phase of S and D wave amp litudes 

in the &(2420)O decay. The shaded area represents the 90% confidence level al lowed region. 
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: . 

-2- _ -.., r . - .e-. 

Partial Waves, cont. 

Conclude that p( &QY is, in fact, dominantly D- 
GviVe! 
I 

Also: can calculate Fzf15 under D-wave COh&- 
tion: r 

-<. _ .-- 

I- N Clebsch - G x p2e+1 x f.f. 

-(f.f.T for D* since momentum transfer smaller). 

Obtain result for ratio agreement with present data. 
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Coming attractions from the Ithaca studios: 

l Re-evaluate absolute exclusive and inclusive Ac 
BR’s from B-decay data. (AC --3 A + X 4, A, ---) 

PKK t> 

l Measure widths of A,(2593) (& w/ SVX to 
get improved angle msrmnt.) 

_ ~--Use &(2620) + A&T- like D*+ --) Don+ to 
.measure background-limited BR’S. -.- -_ - 

l Find the elusive R, lurking somewhere in CLEO 
data? 

l Maybe, just. maybe find the J=O and.J=l 3D1 
states in exclusive B-decay if clean enough. 

- 
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I 
‘:. _ 

.-a- ---. - -.-, I 

Layer 1 Layer 2 Layer 3 
Radius to inner surface 23.5 mm 32.5 mm 46.9,48.1 mm 

Total Length 65.580 mm 81.270 mm 2x65.580 mm 
Total Width 22.568 mm 30.128 mm 2x22.568 mm 

Active Length 59.535 mm 76.356 mm 2x59.535 mm 
Active Width 21.168 mm 28.980 mm 2x21.168 mm 

cos 8 coverage 0.92 0.92 0.92 
Thickness 300 pm 300 pm 

Number of DSSD detectors 
16 16 300,m 

Number of CAMEX chips 
97’“,m 

128 192 @AMEX) 
--Readout Bond Pad Pitch 97 pm 97 pm 
Number of Active Channels 6048 8064 12096 

IYatartnr Alltar Cirla /WA -13rsm\ 

I 

YbbbbbLVI VYbb# 4lYb \‘-xy’, -*Lp*lll, 

._ 
-_ Implant _ p-type 

Implant Width 10 10 10 Pm 
Implant Pitch 28.OsFm 28.5’; 28.00 pm 

Number of Implants 753 1005 3012 
Readout Pitch 112 pm 115 pm 112 pm 
Readout Strips 189 252 378 

Detector Inner Side (T-Z, dOpm) 
Implant . n-type 

Implant Width 20 20 
Implant Pitch = Readout Pitch 

105;: 20 
lOl”,“m 105 ‘p\ 

Approximate Barrier Width 69 pm 65 pm 69 pm 
Number of Implants 567 756 1134 

Readout Strips 189 252 378 
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‘:. _ 

-a- .c-. _ ,... I 

A 
carbon fiber - ep0 l y cmposite 
support beOr 

46.92mm radius 

32.51~1 radius 

48.11nm rodius 

END VIEW FROM EAST 
SILICON STRIP VERTEX DETECTOR 
FILE # ENDPUB 

,’ I 
-- ---- _-_--- 

--Ec beon P;PC 

I \ - 
I 

carbon fiber beon 
Be0 support -_ew 

SIDE VIEW s 
SILICON STRIP VERTEX DETECTOR 
FILE u SIDEPL’E 11-12-92 

LAL I 
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File: v$xqqJx5hist 

ID! symb 
Date/Time Area 

122:: 
f; 

2 1 940606/1730 4220. 2724. 
1200 3 

940606/1732 
940606/1733 1119. 

Mean R.M.S. 
1.922X-04 1.418!5E-04 
2.8471E-04 2.1887E-04 
4.8845E-04 4.4319E-04 

1 o3 , 
c 

(+*a w-1 
RVtx(CLEO-ll)/primory(-)/Do@ -)/D’(-) 

I I I I 1 I I I I I I I I I I I 

0.000000 0.000500 0.00 1000 
(microns) 

0.001500 0,002000 
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File: vrtxqq-bx5.hist 

;;c$ ID7 symb 
Dote/Time Area Mean R.M.S. 

1 4240. 3.641 SE-05 2.2453E-05 

;: 
2 

940606/1730 
3498. 1.5522E-04 1.5804E-04 

1100 3 
940606/1732 
940606/1733 1329. 3.7425E-04 4.1082E-04 

RVtx(CLEO-ll+SVX)/primary(-)/~“(- -)/D’(...) 
1 o4 Ill I II I I II I I Ill I 

_ 0.000000~ 0.000500 0.001000 0.001500 0.002000 
(microns) 

t 

I 
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Run: 55422 
a 

ment: 22909 
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