
Summary of the. Marbella TCF Workshop . ‘;!i, ,*’ I 
i ! Jasper Kirkby l .. 

SLAC TCF Workshop , 
16 August 1994 

l Third Workshop on the Tau-Charm Factory, Marbella, 
Spain, l-6 June 1993: 

+ Previous workshops in this series: SLAC 89, Sevilla 91. 
+ 90 physicists from 12 countries.. I 
+ Proc. (Editions Front&es, 1994): 65 papers I 850 p. 

l Aims: 
+ Thorough review of physics interest in light of recent 

theoretical and experimental progress. 
+ Update designs of accelerators & detectors. 
+ Discuss plans for realization of TCF. 
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l The TCF is:’ ! 

+ A vital machine to probe precision EW in z decays. 
+ The “QCD machine for the next decade”. 

l Physics .strengths .of the TCF: 
+ Comprehensive precision study of z and charm decays. 
+ Potential exists for major discoveries. 

l TCF and.BF:- 
s 0 + Similar statistics, but TCF generally has lower backgrounds and 

systematic errors. : 
+ Complementary. Fuil exploitation of BF physics potential requires 

precision charm data from TCF. 
+ -Precision measurements are difficult and need confirmation by 

experiments with different systematics. 
l Highly-flexible TCF collider is feasible: higher L, monochromator 

optics, longitudinal beam polarization. 
l High-resolution detector is feasible and meets physics needs. 
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, P rogress  in  P a rticle  P h ysics 
\’ z c , 4  

.a  
R e q u ires  p a ral le l  exper imei i ts  b t: i 

6  

I. H igh -enerav  fro n tie r 

l S e a rch  fo r n e w  p a rticles  a n d  in te ractio n s. 

II. H ia h -Drec is ion fr on tie r 
f-  

0  

F  

l C P  vio ln . I p recisio n  stu d ies  o f p resen t q u a rks &  le p to n s. 
+  S tr e n g th e n  expe r imen ta l fo u n d a tio n s u n d e rp inn ing  S M  
+  S e a rch  fo r ra re  p rocesses / sub tle  d e via tio n s fr o m  S M  

T h e  S M  n e e d s b o th  conso l ida tio n  a n d  ex te n sio n . 
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Approved Next-@meration, Acceler#ors (> 2000), f’ 
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DA@NIAe TeG KEK BF RHIC LHC 
M.I. SLAC BF 

1. High-eneruv frontier 
1) Higgs + new particles 
2) Quark-gluon plasma 

II. Hiah-Precision frontier 
o” 1) CP violation: B 
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Concluqions on- Next-Generation Accelerators ,, 

l The TCF is: i ! 
+ Complementary to the approved accelerators. 

+ An essential component of the next experimental tools 
required for the high-precision frontier of the SM. 

l Arguably the most important accelerator still to be 
approved (considering the LHC as approved). 

l The key question: 
N Are the presently-approved accelerators 

(KEK BF, SLAC BF and TeV M.I.) * or ** for 
the important z and c experiments? 



TCF Physics Reach vs. Lumin6sity (1 y data) : i! 
.A , 

l 103* 1 b glueballs, hybrids, uds & ckkpectroscopy 

0” 
E- 

a lo= 

a lo= 

+ semi-leptonic D decays -1% precision 
l z Br’s -0.1% precision 
l A& &, &, & Br’s -5% precision 
l doub. Cab. sup. Do, D*, D, decays -1% precision 
l V-A structure in z decays = precision in ~1 decay 
k pure leptonic D decays, fD & f& -2% precision 

b weX limit -10-5, constraints on m(v,)<l MeV 
l DoDo mixing limit 2x10” (SM level?) 

~ b rare z/D/J-v decays (LFV, FCNC, etc.) -1 O-7-lO-8 
l direct m(vd limit -2 MeV 
l CP violation in D decays at SM level 
l CP violation in A 9 E decays at SM level 
b ?? 

I 
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I Interest ink Physics ((‘1 7 1:io ,‘. / I 4 I .A 
l Third generation lepton. ! I ’ 

, 

l Highest-mass lepton => highest sensitivity to New Physics 

l Many decay channels; some can be calculated with high 
precision in SM. 

0” cn 
l Only lepton heavy enough to decay to hadrons. 

l Clean laboratory to test structure of the weak current. 

l Properties of V~ are poorly known experimentally. 



ExpMimentd Environment for z Physics I 

l Single-tagged ,samples (e.g. E,& + e / monoch. z): 
: + Reduced biases (no pre-selection of decay mode). 
+ Exact flux normalization. 

l Very small backgrounds (<O.l%) below c threshold. 
l Backgrounds experimentally measured below z thresh. 
l Small Lorentz boost: ,monoch. 2=body, less overlap, etc 

H l High statistics (similar to BF with LBF= 3 x L&: 
+ 0.5 x 107 I yr at PT- threshold. 
+ 2.4 x 107/ yr just below \y’ (zero charm background). 
+ 10 x 107 / yr at q (monoch. optics). 

a High-resolution detector, with novel sensitivity to v’s. 
l High-rate (-1 kHz) det. calibration sources: J/v and v’. 

. 
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The .x+x? cross section 
!  

4. + co&ion energy spread, o(E ): 
- 1.4 MeV (BES) 

0.14 MeV (TCF-mono.) - 
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b) HIGHER ENERGIES 
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Exbected improvements for some 7: parameters. 

Parameter 

i 
, 

Present accuracy 

0.3 MeV 

< 31 MeV 

1% 
3% 

34% (12%) 
0.6% 
0.6% 

f45 x 1o-3 
f200 x 1o-3 

22% 

< 3 x 1o-4 
< 2% 

< 1o-5 
< 4 x lo-” 

< 0.1 
<6xlO”ecm 

TCF ‘sensitivity 

30 keV 

2 MeV 

0.1% 
0.1% 
0.5% 
0.1% 
0.1% 

f2 x 1o-3 
f35 x 1o-3 

0.3% 
f4 x 1o-3 

f28 x 1O-3 
15% 
1o-6 
1o-5 
1o-7 
lo-’ 
0.001 

10q7 e cm 

.‘ 
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M ich e l p a r a m e ters  c o m p a r iso n : 7  (TcF) vs. p  decay  [x 1 0 v 3 ]. 
(TV . F e tsche r  a n d  A . S ta h l.) 

=  
P  

r -  - +  e -PevT  
1  

f2 .2  

f6 2 0  

f3 5  
f2 7  

r- +  p - -qJJ7  
f2 .3  

f3 .5  
f3 5  

f2 8  

7 5 1 .8  f2 .6  

-7  fl3  
1 0 0 3  f8  

7 4 9  f4  



I  , .P recisio n  T a u  B ranch ing  R a tios  
j 

a  Sys te m a tic e rro rs a re  a lre a d y  d o m ka tih g  th e  m a in  z B r’s, e .g . th e  pv  
decay , B r(z+  h W vT): 

‘# V P  Ac t. B a d  ’ B r @ ta t.)  a (syst.)  . 
C L E O  II 1 .4  M  1 0 %  5 %  2 5 .87z !zO .l2 & 0 .4 2 %  0 .5 %  1 .6 %  ‘. 
O P A L  27k  5 0 %  6 %  2 6 .2 5 & 0 .3 6 & 0 .5 2 %  1 .4 %  2 .0 %  

l 

a  TCF : es tim a te d  sta t. &  syst. e rro rs -0 .1 %  fo r m a in  z decays : 
+  R u n  exac tly a t ‘cu t-  th resho ld a . G e V . 

b  S in g le -ta g  ( E m *=  +  e  / m o n o ch .lc): 
‘= >  N o  L  e rro r, n o  b ias  o n  z decay  m o d e . 

+  O n e -p rong  decays  sepa ra te d  kin e m a tica lly. 
+  H ig h  recons truc tio n  e fficiency . 
+  L o w  fe e d -in  cor rec tions  d u e  to  p ile u p . 
+  N o n -2  backg rounds  m e a su red  expe r imen ta lly a t 3 .5 4  G e V . 
+  H ig h  reso lu tio n  d e tec to r. 
+  D irec t, p rec isio n  m e a s u r e m e n ts o f z + K X  m o d e s. 
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I I !,,i r:10 
Reconstruction efficiency as a function of the 7&r’ iriqriant ma&, for T* + v~T*&~ ‘, 1 

eve& in (a) an idealized LEP experiment and (b) the TCF. (F. LeDiberder) ’ 
!  

!  

>r 1.2 

co l ; 0.9 .- rc 
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0.3 

0 

x 1.2 
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(a) LEP 
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0 0.5 1 1.5 2 2.5 3 

W2$# (GeV/c’)’ 

‘I ” 



----_____ ~------- -_-- ---_ --_--__ _ _ _ _ -~ A- -_ 
1 

1 V,, Mass; Dkect Meaqurement 

jb.F Cowen, J.J. Gomez Cadenas) 
l Measure end-points of 5nf, 3~*2119, K+K%- ,sPectra. 
l Statistical limit = a(511) / 4N 

+ 0(5x) = 2 MeV (TCF); 3.5 MeV (BF). 
+ m&) statistical limit N 2 MeV for both TCF and BF. 

l Systematics - backgrounds - likely to dominate measurement: 
+ Sensitive to bgd evs near end-point: lower limit / mask finite m(v,), 

c- + Before cuts: signal/bgd ry 10-s. 
L + After cuts: signal/bgd N 104, i.e. -10” qqrejection. 

+ Reliability of M/C at IO4 level? 
l Most serious background is charm (-rnd with missinglmisid. particles. 
l CLEO: 

+ 1.6M W-; m(&)<32.6 MeV based on 113 signal ev; -1 charm bgd. 
+ 5*acceptance= 7% 

l TCF: 
+ Zero charm background. 
+ Backgrounds measured experimentally below T-W thresh 

I 
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. . (J.J. brn& Cadenas, C. Gonzalez-Garcia) 
a If m (v,) > 100 eV, v2 must be unstable. 

l Possible decay: 
l v*+vJc => z + eX would a lso occur. 
N Br(z + eX) may be in the range 5 10 4 . 

l Experimental sensitivity: 
Br(z + eX) lim it 

8  

TC;: BF . no monoch. 5x10-3 10 -5 
with  monoch. 10 -6 



Rarm decay, z*-> eX at a)%% and b). BF. 

I I I I 

‘II--+ e-x (Br 1%) 

a) 3.57 GeV 
I 

0 0.2 0.4 0.6 0.8 1 .O 
X=EJE,,, 

I I I I 

, V-A fit 

0 0.2 0.4 0.6 0.8 
X=E,/Emax 
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I. Jnterest i*n ChartkPhjpics 
1 

0 Precision quantitative tests of QCD in a unique regime at interface of 
perturbative & non-perturbative regions: 

+ Charm is tightly constrained in SM. 
+ Quantitative theoretical treatments of charm decays are now 

possible (QCD sum rules, HQ expansions, QCD lattice). 
l Input for precision beauty (and 2, etc.) analyses: 

+ Test and calibrate theoretical tools, e.g. Vtd/Vts from B+pylK*y 
needs D+Kiy (Br-IOs) to measure non-penguin part. 

‘. + Poor charm data (Br’s, s.l. decay spectra,...) beginning to limit 
present precision LEP/CESR measurements. 

l New physics discovery potential: 
+ DoDo mixing*, CP violation, rare decays, etc. 
+ Only heavy up-type quark accessible to precision experiments. 
+ Rich variety of weak decays (CA,CS,DCS, 2nd-order W). 

* New talc: small long-dist. contr. => DoDo mixing v.sensitive to New Physics? 

I 
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Experimental Environment for Charm Physics 
I,‘i 

: 1:‘4 4 

l Tagged samples of Do, D*, D&i&*,’ EC, &, S&: 
I 

+ Reduced biases (no pre-selection of decay mode). 
+ Precise measurement of E  (EB) and 3 
+ K inematic constraint on one m issing particle (e.g. v). 
+ ReduCed backgrounds: 

+ Very clean tai. 
+ Absence of additional jet particles / no combinatorial bgds). 

+ Exact flux normalization (absolute Br’s). 
l Backgrounds experimentally measured by reducing E,. 
l High statistics: (TCF - 3 x BF inclusive with LBF= 3 x LTC~): 

+ DS*DS*, D*Df, DoDo 10130M  / y 
+ ~wwv l-3M  ly 
+ &EC 300k /y 
+ Mb 30k ly 
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I - J/Y (3.10) 

. 
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E,Z, (4.94) - 
/ 

Thresholds: Z+Z- D”bo D D* D+D- 
z,E, (4.91) - 

D+D- 
s s A;$ (4.56) - 

I I I I 
DELCO (no fad. cot.) 

I 
3 .5 4 .0 

E 
4 .5 

cm tGeV) 

The energy range of the TCF 
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Expected improvements for .some charm  parameters. 

Param eter Present accuracy TCF sensitivity 

/ 1 year’s data 

Do, Of, 0: B r’s lo% -30%  0.1% -0.3%  

(60%80% observed) (~100% observed) 

h,f B r’s 20%  1% 

c =I EC, Sz, Br’s 3-10%  

D Br’s (DCS) 30% (Do+ K+?r-) 1% 

Semileptonic D Br’s (CA) lo% -20%  0.3%  

Semileptonic D Br’s (CS) 15%  1% 

I Vd I / I L I 15% 1% 

Pure leptonic Br’s (D-t PV,T~); fD, fD, seen 2% 

Rare D decay Br’s < 1o-5-1o-4 : < 1o-7 

DoDo m ixing < 3 x 1o-3 2 x 1o-5 

Direct CP violation in D decays 2 x 10s3 Br asym . 
(reaches S M  level) 
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Do -> K*ev form factors, at a) ‘bF and b) TCF (P. Roudeau) 

a) BF 
(10 GeV) 

a) TCF 
(4 GeV) 
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-I -0.5 0 0.5 I 
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-I -0.5 0 0.5 I 
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Semileptonic D decays in d ifferent experiments. 

Decay channel Experiment Technique No. signal evts Background 

Do --+ K-&c MARK Ill c)’ tag at ~b”(3.77) 55 1% d 
E691 Secondary vertex 250 20 %  
E687 Secondary vertex 1800 30 %  

E653 Secondary vertex 80 20 %  
CLEO D*+ + D”7r+ tag 800 70 %  

Do ---) V~!+VJ MARK Ill Do tag at q”(3.77) 7 7%a 



Figure 8: Pure leptonic D* or 0.f decay diagram. 

1 0.2 0.4 0.6 

D+-+ p+vp 

W . 
-I D;+L+v,, . 

(Missing mass)* 

n 
” 0 1 2 3 

(Missing mass)* 

Figure 9: Measurement of pure leptonic D decays in the rcF detector[63]. Missing masses in 
single-tagged events are shown for: a)D+ 
(z 2000 events per yew); c)D,+ 

+ p+u, (cv 1100 events per year); b)Dt 3 p+u, 

3 7 + 
3 T+u,, r+ 3 ~+v,E, (z 2000 events per year); and, d)D,+ 

69 r+ 3 e+u,& (N 2400 events per year). The indicated statistics correspond to 
10 fb-l (L = 1035 cm’%e@) and j D z 200 MeV. The background events are s&&d. 

. 
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CP violation in D decays fori 1 year’s data in a wF. 

(J.R. F ry and T . R,uf) 

DIRECT CP VIOLATION 

A- N(D-,f)-WD-tf) - 
N(D+f)+N(D--tf) 

channel 
Theory* Experim ent 
A [10-3J o~[10-3] 

D+ 3 l?*OK+ 2.8 f 0.8 2.3 
D+ --) ‘lr+q -1.5 f 0.4 2.3 

Do --+ K+K- - 1o-3 2.5 
I I 

D+ ---) T+T’ 0 I 2.8 
1 D+ 3 &r+ 1 0 1 2.4 

* Rom e-Naples (A. Pugliese et al.) 

INDIRECT CP VIOLATION I 

channel 
Theory Experim ent 

A[ 1O-3] on[10-3] 

I sum  of several 1 

I final states I 0.1-0.01 
I 

2 
I 

.‘ 

,  
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Interest in chafmonium 
l Complete the narrow cc states below DD threshold: 

+ Precision masses and widths. 
+ EM couplings: y, w, e+e- 
+ Hadronic decays. 

l Clarify cc states above DD threshold: 

fi + e.g. 1D2: y* + y (2 - +) @ E,,= 4.03 GeV (lo3 eVS/daY) 
F + Measure DD, DD*, D*D*, DD** etc. production vs. E,, - test HQET ’ 

and find optimum operating points. 
l Complete the low-mass hadron spectroscopy: 

+ u,d,s hadrons. 
+ Glueballs and hybrids. 

l Study hybrid charmonium, H, (ccg); expect m=4.4&0.4 GeV. 
+ Important test of lattice QCD, MIT bag, flux-tube models. 

l J/v is secondary factory of cleanly-tagged light hadrons: 
+ CP violation in A, B decays. 
+ C violation in q, q’ decays. 

l Rare decays, e.g. J/v + D,ev, Br -10" 
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Experimental Environment for Charmonium 4 ! 1 
l All narrow charmonium states Mass (GeV& 

cleanly accessible, directly or 
via “(/lea transitions from J/v, q. 3-a - V (r3D,) 

#(23s,) 
a Narrow resolutions (with mono.): 36 - . 

+ a(m): 100 keV 
b + o(r): J/v, \~r’ - 100 keV, N 3.4 - VI ks 

(P?,*:1 

+ o(r): Xc,qcrhc - 300-700 keV 32 
.J 

(pair spectrometer). - - J/v @ ,) 

l Huge statistics (1000 x today): 3. - z Y 

136 /y 
. 

+ J/v ‘ic 
1OOB ly with monoch. ~l”S,, 

+v 4B lY 
f c Q ’ .* -  -  0” l p  l p  ,i ,+ -  

‘. 1  

+ xc  

1B lY 
+ r\c 1OOM ly 

l High=res. detector for ch & neut particles I clean particle id. 
I ‘. 
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.Glueball’and Hybiid Studies ’ ’ ” 

l J/v is the pre-eminent tool for glueball/hybrid searches: 
l Radiative decays are the-ideal source for glueballs. ‘* L 
l Unique filter.of (g,u,d,s) structure of light hadrons. 
l Known JpC .for partial wave’analysis. 

iz o- l Covers mass range of interest (<3 .GeV). 
l XC states allow Jpc to be-tuned: ” ‘. 

+ e.g. xi’+Its l?(exotic #qq) --)z +I& 
* l w+ C+ (qq only).complements’C+ studies in, J/u/ decay. 

l Hybrid charmonium, H, .(cEg) may be an excellent way to 
study gluonic matter (CC spectrum is well understood): 

MassB4.3 GeV: H, * DD**. dominates; IX00 MeV. For 
’ non-l--, run @ Ecm ‘- 5 GeV, e.g. e+e- --) q H, --) r\ qJ/v. 

Masse4.3 GeV: narrow r-10 MeV? e.g. Hc --) Xc h. 
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A cce lera to r R e q u ire m e n ts 

l E n e rgy r a n g e : J/v->  5 .6  G e V  ( > a &  th resho ld ) . 
l P e a k lu m in o sity a t 4  G e V . 
l F lex ib le  la ttice  r e q u ire d , w ith  4  o p e ra tio n a l p h a ses: 

+  S ta g e  1 : C o n servative  d e sig n  fo r 1 O 3 3  
N  1 0 3 *, p h ysics sta rts 

+  S ta g e  2 : M o n o ch roma to r o p tics ( ~ ~ = I4 0  kev @ E = 2 G e v) 
l JQf, \y’ 
N  V T - th resho ld : p rec ise a ~ --), m ,, m o n o ch . 2 -body  
N  B e a m -energy -cons tra i ned  m a sses  (ch a rm)  

+  S ta g e  3 : Inc reased  L  - 4  x 1 0 3 3  - w ith  cra b -cross ing . 
+  S ta g e  4 : L o n g itu d in a lly-p o la rize d  b e a m s 

.W  C P  vio la tio n  in  hype ron  d e cays 
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.ptandard Monochrom. Cros. angle 
* scheme scheme scheme . 

Beam GeV energy, E 2.0 2.0 2.0 
Luminosity, cm-2s-1 L 1 .o1033 l.OlO= 3.6=10= 
C.M. resolution, energy MeV VW 1.8 0.14 1.6 
Circumference, m C 359 359 359 
Natural emittance, nm CO 378 17.0 225 
Vertical emittance, nm &V 19 l 2’ 5* 
Damping partition numbers 3,/5,/J, 0.58/l/2.42 WI1 0.66/l /2.34 
Bending radius in arc, m P 10.5 10.5 10.5 
Damping times, msec T&h 39/23/g 17134132 37/24/10 
Momentum compaction a 1.6710-2 8.43010-~ 1.67lO” 
Energy spread OE 6.23-10” 7.31*10-’ 5.59*10-’ 
Total current, A 
Number of particles per bunch 

I 0.564 0.537 2.0 
N6 1.32lO” 1.26lO” 0.7810” 

Number of bunches h 32 32 192 
RF voltage, MV V 8 5 7 
RF frequency, MHz fflF 481 481 481 
Harmonic number Q 576 576 576 
Energy loss per,turn, kV uo 211 142 196 
Bunch length, mm 01 7.43 8.01 7.13 
Bunch spacing, m sb 11.2 11.2 1.9 --. 
Required long. impedance, Ohm 1 Z,,/nl 0.24 0.19 0.31 
Beta functions at I.P., m Pm; _._. -.-_----- 
Vertrcal drspersron at I.P., m . 

u 
0.20/0.01 0.01/0.15 0.50/0.01 

0. 0.36 . 
Beam-beam parameters 
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Scheme for longitudi6al beam polarization 
( A. ZWOLWS) 

-0 solenoid 

polarization 
rings 
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IL1610 

F&mm ’ -*LnouM R-25, 6omm 
FORWARD DETECTOR 

A 

YLnnl nnr.J 
Z-1550 J Z-2650 J 2.4310 -J 

L6oomm 
0 0.2 0.4 0.6 0.6 1.0 m 
I I I I I I Tau-Charm Factory Detector, EXACT: r-z view 
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C o m p a r iso n  o f d e tec t;o r  pe r fo rmances . 
! 

Mark  III ( S P E A R )  E X A C T  (7cF)  

/ B E S  ( B E P C )  ’ 

Cha rged  pa r ticles: 

M o m e n tu m  res.: o ,/p (G e V /c) 1 .5 % ~  @  1 .5 % /p  [M klll] 0 .4 % ~  @  0 .4 % /p  

0 .7 % ~  @  1 .3 % /p  [B E S ] 

Angu la r’ resolut ion:  a +  (mr )  2  @  V P P  0 .5  @  1 .1 /p /3  
pk ,(M e V /c) fo r  e fficient t racking 8 0  5 0  

n (  bar re l )  (x47r  sr)  7 0 %  9 0 %  

P h o tons : 
Ene rgy  resolut ion:  q$?Z(  G e V )  1 7 % @  2 % /E : C D  1 %  
Angu la r  resolut ion:  a ~ ,+  (mr )  1 0  [M klll]; 5  [B E S ] 1 .7  +  2 /4 !?  (a t 8  =  9 0 ”) 

2 7  angu la r  sepa ra tio n : A & , (mr )  2 0  5 0  
Z$ ,(M e V )  fo r  e fficient d e tec tio n  1 0 0  1 0  
P a r ticle i den tification: 

r  -+  K  sepa ra tio n  3 0  a t 0 .7  G e V /c 3 0  a t 1 .0  G e V /c 

( 1 0 D 4  inc. CZ .) 

r/K  -+  e  sepa ra tio n  4 %  a t 0 .5  G e V /c 0 .1 %  ( 1 0 e 5  inc. C & )  

r/K  -+  ~ 1  sepa ra tio n  5 %  a t 1 .0  G e V /c 1 .5 % /p(G e V /c) +  ( l -4)%  
K i d e tec tio n  e ff iciency 6 0 %  9 5 %  
n , m e a n  d e tec tio n  e ff iciency 5 0 %  
v ‘d e tec tio n ’: p & J  M e V /c) 1 0 0  
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Accelerator construction cost. 
($1 M 1.5 CHF) 

tern Green-Field CERN ISR 

Site Site 

[MCHF] [MCHF] 

Site & infrastructure: 
Buildings & civil engineering 76 9 
Expl. zone infrastructure 12 8 
Site equipment 37 0 
Lab. computing & networks 15 0 

Subtotal: 140 17 

Accelerators: 
Collider 87 79 
Booster 23 0 
Linac 17 0 
Transfer lines 8 6 
Technical equipment 7 0 
Recurrent cost 7 0 

Subtotal: 149 85 
Total (material): 289 102 

Persomiel: 
Total (personnel): 660 man-y 315 man-y 

Detector construction cost. 
($1 M 1.5 CHF) 

Item cost 

P+l 
Inner & central drift chamber 3.8 

Superconducting solenoid 7.0 

Cerenkov (DIRC) 2.3 

Time-of-flight 1.2 

Electromagnetic calorimeter [Csl(TI)] 30.7 

Forward BGO calorimeter 1.2 

Forward Si tracker 1.6 

Hadron calorimeter/p detector 7.3 

Trigger & data acquisition 7.9 

Subtotal: 63.0 
Contingency (10%): 6.3 

Total: 69.3 
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l The TCF is a unique tool for prIobing the high-precision 
frontier of EW interactions and (non-) perturbative QCD in 
2, charm and charmonium decays. 

l The TCF has a rich physics programme, addressing 
fu.ndamental aspects of the SM. 

w” l TCF physics is complementary to other approved , 0, accelerators. 
l Full exploitation of the physics potential of the BF’s 

requires new precision charm measurements’from a TCF. 
l The TCF satisfies most of the requirements for approval: 

+ 1. Compelling physics interest 
+ 2. Technical feasibility (machine & detector) 
+ 3. Reasonable cost 
+ 4. -User community 

N The remaining requirement is a site! 


