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Argonne Hi&h Energy Physics D fvisiba ./ 
. . , 

* Involvement in experiments outside ANL: FNAL, DESY,... 

6 Currently NO in-house project 

~Studies of different projects for the future: ATLAS, Long Baseline,... 

e Tau - Charm Factory + Attractive project 
z 0 

Collider: Expertise available from the ANL Advanced Photon Source 

Detector: Expertise in the HEP Division 
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Comparison of Measurements and Sensitivities in T  Physics c 

M easurem ent 1993 Cord (Dabs) TCF 1993 SLAC BP 19W  

GtXMd m , f 0.3 M eV i 0.1 M eV 2 

Properties T r &l.O% - *0.3% 

mvr <32.6 M eV CL=95% 4 M eV CL=9S% < 5.5 MeV CL=95% 

P f 5.9%  . f 0.02%  =tO(O.l)%  
7 Polarization f 10%  m  

. 4 e < 1 x 10’17ecm  ? 

Universality O(O.S)% 0.1%  0.5%  

Branching euu f 0.8%  f 0.1%  f 0.5%  

Ratios .-- puu _ f 0.9%  f 0.1%  f 0.5%  

?Tu f 2.2%  f 0.1%  f 0.5%  
_, -_ - Ku f 10%  f 0.8%  ? 

PU f 1.3%  ? ? 

3nu f 2.4%  ? ? 

n2lrQu f 3.6%  ? ? 

57W f 16%  ? ?: 

5dU f 43%  ? ? 

Rare n&p, < 1.1 x 1o-2 CL=95% <JO-’ c 10-O 

Decays w < 1.7 x 10” CL=SO% < 10” < 1o-6 

PT c 4.2 x 10-O CL=SO% c 10” < 10-s 

31r < 1.7 x 10-s CL=SO% < 2 x 10-6 CL=SO% < 5 x 10” CL=90% 

‘wu < 0.9 x lo” CL=95% - 1 x 10-s < 5 x 1o-s CL=95% 
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Topics in Charm  and Charmonium Physics 

l CKM Matrix Elem ents l&/v, to - 1% 

SEMILEPTONIC Do DECAYS 

0 Weak Decay Constants fD, fD. to 2% 

PURELY LEPTONIC D DECAYS 

0 New Physics Sensitivity to BR’s 0(10’s) 

RARE DECAYS 

l D:DM ixing 

._. a_ - 

rD < 2.0 x 10” in 1 yezir 
No confusion with DCSD 

SEMI-LEPTONIC DECAYS 
HADRONIC DECAYS . 

l CP Violation Reach - 1% in 1 year 

D*OD EVENTS 
J/v + (SEMILEPTONIC)( CP EIGENSTATE) 
J/$” -+ (CP EIGENSTATE)(CP EIGENSTATE) 

,O Absolute Branching Ratios 

D MESONS: O(l%) 
D.,  A,,  =,, l .- O(S%) 

l Charm onium  O(3) m ore statistics 

SPECTROSCOPY 
ELECTROMAGNETICCOUPLINGS 
GLUONIUM SEARCH 
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Design of the Collider 

l Collaboration with APS accelerator physicists 

l Based in part on CERN/Spanish design 

6 

l 

0 

l 

l 

Optimization of the lattice 

Vacuum chamber design 

Preliminary list of parameters 

The ideal injector system ._, -_ - 

Cost estimate: 

Not complete yet 

Expected to be similar to CERN design 

F Written document(s) in preparation 

_. CDR 

Approximately 2 years 

. . 5 - 10 people 
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Optim ization o f Lattice  

l Monochromatic and Standard H igh Luminosity options were compared. 

l The monochromatic option, a long with  a  standard FODO arc, produced 
comparable luminosity, for a  g iven tune shift w ith  less mod ifica tion o f 
the arc lattice. 

l W e  adopted the monochromatic mode as the primary option, w ith  
& = 0 .01 m , J, - 0 .037 m , D, - 0 .5 m  and &, = 247 nm @  1.5 GeV. 

l This leads to large charge/bunch. 
I = 0 .95 A, N = 2  l 10” /b, & - cY - 0 .25 

.-- 
l Higher currents require  m inimal impedance. Assume superconducting 

Corn,eJl type cavities which should dominate the impedance of the 
. ring. 
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Vacuum Chamber 

l Cost has driven the design. 

l -Vacuum chambers in arcs would be extruded Copper (or Aluminum). 
._, -_ _ 

l Pumping would be with non-evaporable getter (NEG) strips. 

l Slots would be machined in extrusions, or cut using EDM. 

l Chamber sections would be bent like the APS vacuum chamber. 

445 



.-a-- .--. _ _-. * 

Initial Parameters 

.-. -_ 

General 
Center of mass energy 
Luminosity 
Current 
Electrons (positrons) 
Approximate circumference 
Bend radius 
Bunch spacing 
Natural emittance, EX, EY 
Bunch length 
Momentum compaction 

Interaction Point 
px** Py* 
Disperson, Dy* 
Beam beam tune shifts. &c, 5y 

RF System 
RF frequency 
Required RF voltage 
Radiated power 
Cavities 

3.0 - 5.0 
1033 
0.96 

2 l 1011 
360 

11.71 
-10 

247 / 5 
0.01 

0.094 

GeV 
Is /cm2 
A/beam 
/bunch 
m 
m 
m 
nm 
m 

0.010 / 0.037 m 
0.5 m 

0.025 / 0.026 

-500 MHZ 
3. MV 

280 kW /beam 
1 /ring 
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In jec to r  O p tions  

l A n  id e a l h ig h  cu r ren t in jec to r  w o u ld  consist o f 
-  - 2 0 0  M e V  e lec tro n  linac  
-  4 5 0  M e V  pos i tro n  linac  
-  P o sitro n  accumu la to r  rin g  
-  R a p id  cyclin g  synchro tro n  

A c c u m u l a to r  

i lectri i  l inac - Pos i t ron  l inac 
I- 

. T h e .ch o ice  b e tw e e n  revers ing  th e  synchro tro n  o r  b u ild in g  ex tra  lines  
has  b e e n  stu d ie d . R e vers ing seems  c h e a p e r . 

0 ’ W e  h a v e  a lso  stu d ie d  th e  o p tio n  w ith o u t th e  pos i tro n  accumu la to r  rin g  
a n d  lo w e r  ene rgy  linacs . 
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General Corisiderations 
i .1 

, 
! 

* Strong support and interest within ANIL HEP & APS divisions 

o Interest by ANL management 

HEP c6mmunity support? 

2 \o do Proposal for Laboratory Directed R & D Funds submitted 

@Recently, cancellation of ANL Integral Fast Reactor program 

Effect on new proposals at ANL? 
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Conclusions 

@ In our view: Physics motivation for a TCF is strong 

Despite B L factories, LEP 

e ANL preliminary design of the collider almost complete 

QD Next steps: 

.-- Initiation of detector studies 

- -‘- -1 Conceptual design report of collider 

t9 Go ahead dependent: 

HEP community interest 

Support by ANL management 

DOE 

450 


