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introduced . 

This  device is. well suited €or accurate and sensitive. measurements of 
the ET spectrum in different rapidity regions, and a search f o r  localfzed 

device.  

.number of independent experiments of the d e t a i l e d  properties of the high 
energy density events by observing particles  through small apertures, 



- . -  . - 
selects events with large or specially configured energy flow and gives a 
complete map of the f l o w  over all angles, while tho, several instrumented 

ports provide detailed measurements on individual particles. This  approach 
should not be too quickly identified with the measurement of inclusive 
spectra by small angle spectrometers familiar from hadron machines, because 
the particle multiplicities at RHIC are so very high indeed that a small 
aperture, that is one which is small enough not to distort the measurement 
of energy flow, still transmits a large number of particles, so that 
individual events may be statistically characterized. by features of 
individual particle spectra or quantum numbers.. 

Also, the port spectrometers will no doubt be designed with an 
emphasis on multiple particle correlations. Meanwhile, the number of 
particles in the spectrometers is kept t o  numbers less than 50 or 100, 
which can be conveniently handled by conventional tracking and dara 
analysis techniques. 

The Calorimeter should be designed so that t h e  ports can be of 
conf fgurations adapted t o  different purposes. For example, "one 

dimensional". slits with large aspect ratio ate particularly powerful for 
tracking in high density environments. Application can be foreseen for 
slits covering a range of either polar or azimuthal angles.' F o r -  

correlation studies, deviation of the relative particle angles along all 
directions is desired, and this can be achieved by "e'* and ''4'' slits 

which fntersect in the form of a cross, a kind of aperture synthesis. A 
port of square aperture is more damaging from the viewpoint of energy flow 
distortion and presents a more difficult tracking problem, but may be 
required for some purposes. It may be necessary to terminate it with 
another section of calorimeter to retain the energy flow accuracy. 

A reasonable complement of ports in the one calorimeter might be 
something like the following: 

2 - A$ = 0.2",  2" < 8 < 8 " ;  

2 - A +  = 0.5",  8" < 8 < 20"; 
1 - Ah = 20", 8 = 30 2 0.5";  

2 - Cross 45" < 8 < 135", AI$ = 2* @ A s  2", A4 = 90"; 

1 A+ = lo", 85 < 8 < 9 5 " ;  

1 A +  = lo, 20 < 8 < 160"; 



I. * 

In Fig. 1, the ports have all,, except the crosses, been shown in t h 6  

In fact, 95% plane of the cross-section, giving a misleading impression. 
of the solid angle is covered 'by calorimeter. 

It is evident that these nine ports skould be available in principle 
to up to nine different experimental groups, but it may not  be w i s e  t o  

commit them too heavily, at least for long periods, so that flexibility 
will be available t o  follow up new ideas or discoveries. 

The types of studies suitable for the ports include: 

- Spectra of identified particles, correlated wit t i  angular 
features in energy flow; . -. - n-body correlation of identica1,charged particles; . . .  

- photon spectra and search for direct photons; 

- nuclear and anti-nuclear states; 
- search for new particles, . -  

- direct lepton production. . .  

One can suppose that the port  spectrometers range in scale from qui&e 
a small effort t o  that of a medium sized experiment. A well-thought out, 

plan f o r -  data acquisition is necessary in order to accommodate such a ' 

program efficiently. 

- -  - 

. .  

2. Muon problem 

. .  + - .  The problem of p p measurement in high ET events a t  .RHlC is 
rather different fron that at other collider experiments. The main region 

+ pT) . r\, . 1-20 GeV, ' though 

2" production should also be studied as the "poor man's Drell Yan" giving a 
point at large mass. The precision required.on the muon momenta is not . 

very great particularly f o r  large pT muons. On the other hand, t he  

background from the decays of the large number of p i o n s  threatens t o  be 
disastrous. The main criterion for the design of this experiment will be 
rapid absorbtion of the mesons. This will involve special'bea? p i p e s ,  high 

density absorbers starting .immediately, providing calorimetric energy f l o w  

information with the least possible reduction in density and angular 
resolution provided mainly by the 'shower profile in the absorber material, 

2 1/2 of interest is for 9 = (m 2 
ull 

! 
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s i n c e  the  d is tance  i n  f r o n t  of Ehe absorber is minimized: These. 
c o n s t r a i n t s  lead t o  energy flow accuracy i n f e r i o r  t o ' t h a t  in the  noma1 

ca lor imeter ,  but s u f f i c i e n t  f o r  s e l ec t ing  high ET even t s  in cor re l a t ion  

wi th  the  muon pa i rs .  

- 

The muon momentum measurement i s  performed outs ide  the compact f i r s t  

absorber-calorimeter. The high prec is ion  chambers are in te rspersed  i n  an  

i r o n  s t r u c t u r e  providing a t o ro ida l  f i e l d .  This detector- i ron a r r ay  must  

provide s u f f i c i e n t  openings t o  allow alignment, which is poss ib l e  because 

t h e  f i r s t  absorber provides most of the r e j e c t i o n  a g a i h s t  hadron punch 

through. - .  . .  
. . : _ .  .. . . .  
. .- .. - .. . .  . -  

The des i red  r a p i d i t y  coverage should extend from the fragmentation 

region, lab. angles  of a few degrees, to t he  c e n t r a l  region. Xt is 

reasonable,  from the poin t  of view of r a t e s ,  t o  instrument only one side i n  
t h e  f i r s t  phase. 

3. Photon-Photon Col l i s ion  Equipment 

The EUIC operat ing with ~ " A u  beams a t  a Xuninosity . o f  

10z6cn'2s'1 - w i l l  d e l i v e r  about 10' times t h e  photon-photon L 

c o l l i s i o n  rate obtained a t  PETRA or PEP, and a comparison of event  tagging 

e f f i c i e n c i e s  can br ing the f a c t o r  t o  10,. 'This  can allow a dramatic 

advance i n  s tud ie s  of QCD i n  p a r t i c u l a r l y  c lean  r eac t ions ,  The ha i ron ic  

background can be suppressed by se l ec t ing  events  i n  which t h e  photons are 

emit ted coherently 2nd the  nucleus remains intact  i-n the beam pipe,  while  

t h e  mesons from the photon-photon c o l l i s i o n  appear i n  the central region, 

- -  

A new f i e l d  of study w i l l  be events  where th ree  o r  more photons have 

c o l l i d e d ,  giving a mass of the  mesonic system beyond t h e  cu tof f  f o r  t h e  two 

photon reac t ions ,  and giving C = -1 systems ins tead  of C = + 1, 

The de tec to r  required i s  a n  adaptat ion of a n  e x r s t i n g  conventional 

c o l l i d i n g  beam de tec tor  f o r  Js = 10. GeV. The same d e t e c t o r  can be used ' 

t o  measure mesonic systems crea ted  by the  double Pomeron mechanism i n  pp o r  

aa co l l i s ions .  The mass spectrum 'is known t o  be completely d i f f e r e n t  

from t h a t  i n  photon-photon systems, and i s  probably dominated by gluon 

s t a t e s .  Comparison with the qq and qqc< dominated yy and yyy r eac t ions  

should help i n  untangling the spectroscopy of exo t i c  states. 

t.' ' 
r i  
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