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A Proportional Wire Calorimeter f o r  Magnet 
Pole ~ i p s , ~  D. JXRAUS, T. LUDLAM, J. RENARDY,~ 
W. WILLIS, E. ZURFLUB, Brookhaven National Laboratory, 
Upton, N.Y. -We d iscuss  t he  development of a t o t a l  
absorption calorimeter which is designed t o  have 
magnetic proper t ies  comparable t o  those of ordinary 
s t e e l ,  and thus can be incorporated i n t o  the  poles 
of a spectrometer magnet without compromising t h e  
field qual i ty .  A test device has been b u i l t  which 
cons is t s  of an i ron  s t ruc tu re  penetrated by a f ine-  
g ra in  pa t t e rn  of holes,  each ac t ing  a s  a propor- 
t i o n a l  tube such t h a t  90% of the  volume is occupied 
by i ron.  Measurements of t h e  energy and space 
resolut ion of t h i s  device i n  a high energy beam 
w i l l  be presented. 
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A PROPORTIONAL WIRE CALORIMETER FOR MAGNET POLE TIPS 

Summary 

For experiments a t  high energy co l l id ing  beam f a c i l i t i e s  i n  which t h e  
bas ic  t r igge r  is provided by calorimetry, it is important that t h e  s o l i d  
angle  covered by calorimeter elements be a s  l a rge  a s  possible.  I n  most 
spectrometer designs some of t h e  in t e res t ing  s o l i d  angle is unavoidably given 
over t o  the  presence of magnet s t ruc tures .  The purpose of t h e  development work 
described here is t o  evaluate a technique f o r  instrumenting the  pole t i p s  of 
a spectrometer magnet as ac t ive  calorimeter elements, without s ign i f i can t ly  
degrading the  magnetic i n t e g r i t y  of t h e  device. 

W e  consider an iron sttrncture i n  which tlle sampling elements cons is t  
o t  a l a rge  number of proportional w i r e s  i n  an ar ray  of small holes,  arranged 
so  tha t  t h e  magnetic f l u x  has a connected body of i ron  t o  t raverse  without 
gaps, and with % 90% of the  volume occupied by i ron.  W e  have analyzed a 
number of such configurations from t h e  point  of view of energy reso lu t ion ,  
s p a t t a l  resolut ion,  read-out technique and ease of mechanical construction. 
The technique of studying the  energy reso lu t ion  w a s  t o  compute the  reso lu t ion  
f o r  electromagnetic shovers using the  EGS Monte Carlo program.1 By comparing 
a checkerboard ar ray  with t h e  usual  p a r a l l e l  p l a t e  configuration (see Fig. 1 )  
w e  concluded t h a t  t he re  is no i n t r i n s i c  drawback in using s t ruc tu res  based 
on holes r a the r  than p la tes .  W e  then studied a number of possible  p r a c t i c a l  
arrangements, based on which a test module has been constructed t o  study 
axperhen ta l ly  the  electromagnetic energy reso lu t ion  of such a device. 

The test device i s  i l l u s t r a t e d  i n  Fig. 2. It cons is t s  of a s tack  of 
i ron  p l a t e s  i n  which every second p l a t e  is 7 mm t h i ck  with 2 mm deep sampling 
s l o t s  milled i n t o  it. The intervening p la t e s  a r e  1 7  mm th i ck  and l e f t  blank. 
The sampling s l o t s  a r e  10 mm wide on a 10 nrm pitch.  I n  the  assembled s tack  
each of these s l o t s  (which t o t a l  720 i n  number) is instrumented a s  a gas 
proportional chamber with a 12.5 micron diameter w i r e .  The a c t i v e  gas is 
90:lO Argon:Methane. The t o t a l  depth of t h e  s t ack  along t h e  beam is 27 
rad ia t ion  lengths . 

For the  test module, t he  s ignal  on each wire is r e s i s t i v e l y  divided 
and read out a t  each end, where we d i g i t i z e  analogue sums of small groups 
of w i r e s :  a t  one s i d e  of t h e  s tack  the  readout is configured t o  measure 
d i r e c t l y  the sampling f luc tua t ions  and t h e  longi tudinal  shower development. 
A t  t h e  other  s i d e  t h e  sumrued w i r e s  a r e  grouped so a s  t o  measure t h e  l a t e r a l  
spread of showers, and the  precis ion with which they can be located i n  t h e  
plane perpendicular t o  the  beam. There is a t o t a l  of 260 readout channels. 

A t  t h i s  wri t ing,  t he  test module and readout have been constructed and 
preliminary exposures have been car r ied  out i n  a test beam a t  t he  Brookhaven 
AGS. W e  expect t o  report  on a f u l l  set of t e s t s  scheduled t o  take place 
during t h e  months of June and July.  

1. R.L. Ford and W.R. Nelson, SLAC-210 (1978). 








