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S U U E C t  : BI-D TARGET CONTROL AND BEAM PROFILE MEASURPENT I L A N A p P e  

Wo  TO i n i t i a t i n g  a new requirement f o r  computer control  of tho 
biomed t a r g e t  m d  for a sample and hold readout of t h e  SAW02 (previously 
W03) beam on target monitor. 
will be d i r e c t l y  measured by scanning t h e  t a rge t  across the beam and 
measuring t h e  intercepted beam with SAUlO2. 
analogous t o  conventional wire scanner operation. 

p h y s i c i s t s  of t h e  excel lent  p r o f i l e  information obtainable  with our 
versatile t a r g e t  mechanism. 
bo- timo consuming, hand-operated task.  
manual mode and t h e  sa fe ty  system thereby defeated,  t he  t a rge t  posi t ion i s  
continuously adjustable with an up-down switch. 
monitor SAM02 is  read out  on t h e  scope as a pulsed vol tage and then 
p l o t t e d  as a funct ion of the  meter pos i t ion  on the  targot control ler .  
We e i t h e r  assume t h e  bean is constant i n  time o r  normalizo t o  SA0102 
current .  The m u u r e m n t  involves two people on headsets and w a s  con- 
s idered  t o o  slow t o  be i n s t i t u t e d  as a routino chock. 
&out automating t h i s  measurement is that  it was not done long ago. 

The v e r t i c a l  be= p r o f i l e  a t  our t8 rge t  

The scheme is e n t i r e l y  

We have long been negligent i n  not avai l ing ourselves and the  Line A 

In the  past  t h i s  p r o f i l e  measurement was a 
With the  ta rgot  cont ro l le r  i n  

The beam-on-target 

The biggest concern 

The first d i f f i c u l t y  encountored is t h r t  although t h e  t a r g e t  mechanism 
is d r i v m  by a stepping -tor, tho control  chassis is a servo control 
systom th8t CUI only drive t h e  t a r g e t  t o  predetermined se t  points .  The 
s o t  p o i n t s  correspond to  *@target out" p?us each of three t a rge t  posit ions.  
An approach might bo to  have another s e t  point t h a t  would be a variable  
voltago un&r coaputor control .  

could maintain near ly  per fec t  tracking with the  var iable  
approach would be t o  l e t  the  t a rge t  be positioned in 

t he  con t ro l l e r  m d  then t o  twitch t o  manual node f o r  
Somohow stepping motor pulses would have t o  be patched 

The problem then encountered i s  tha t  auto- 

The scan r a t e  would be slow enough so 
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i n  a t  th8 . ~ r o p r i a t e  point .  
matic t a r g e t  r e t r a c t i o n  i n  event of loss  of "pion w n  permit" would be 
defeated.  
i n  while people are i n  the  treatment roon. 

motor l i k e  an ordinary stepping amtor. 
how *%E.WTOR TEST" would work on t h i s  mechanism. 

Even worse, we might open up a node f o r  t he  t a r g e t  t o  be driven 
I 

Despite t h e  sa fe ty  object ions,  it is a t t r a c t i v e  t o  handlo tho  t a rge t  
I t  would bc in t e re s t ing  t o  See 
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i n se r t ion  and r e t r ac t ion  w i l l  not be needed f o r  some time, and the  
servo might be replaced with spec ia l  stepping motor control  programs. 
The present t a r g e t  cont ro l le r  o f f e r s  no poss ib i l i t y  f o r  a redundant check 
of the  target posi t ion.  
f a i t h f u l l y  i n  the  past ,  but it i s  a matter of f a i t h  only. The servo 
chass i s  is d i f f i c u l t  f o r  us t o  maintain, and our increased concern over 
maintenance night ind ica te  the  need f o r  an a l t e rna te  mode f o r  target 
control .  

We bel ieve tha t  t h e  present system has operated 

Timed da ta  would be introduced t o  t h e  biomed control system v ia  
t h e  s q l e  and hold c i r c u i t .  Hopefully, we could pick up 8 cast-off 
chassis from the  accelerator  emittance gear. The timing is set with a 
hand-operated pot and is t r iggered from the  front  edge of beam gate. 
Another technique might be t o  fan out the  SALVO? s igna l  and t o  in tegra te  
one of these low impedence outputs. The ADC would read out t h i s  in te -  
grated vol tage sometime before i t  is shorted t o  ground j u s t  before the  next 
beam pulse .  
signal becomes r a the r  noisy, and the integrat ion scheme becomes more 
su i t ab le .  Hosevet, the  average of a dozen sample and hold da ta  takes would 
a l s o  be f ine .  

A t  a few hundred picoamps peak proton current  t he  SAU102 

To make t h i s  measurement e f f ec t ive  we must ge t  the  dat8 t o  CCR 
where a11 of the  harp da ta  i s  ava i lab le  f o r  comparison. 
that a l l  of t h e  s p i l l  monitor s igna ls  be avai lable  i n  CCR when beam comes 
on. So the  timed da ta  is already i n  the  bag; however, we are not pro- 
posing t h a t  t h e  biomed t a rge t  be taken under CCR control .  
measurement must r e a l l y  be accomplished with t h e  biomed control system, 
and we should only plan t o  provide a rapid transmission of t he  scan to  
CCR. 
would already be useful t o  the Line A physicis t .  

Ne are expecting 

So thb 

A Polaroid shot of a scan taken concurrently with harp p ro f i l e s  

The first t a r g e t  assembly t o  be used at  b i m d  includes a 1 XI high, 
2 cm wide, and 8 cm long. tuning target. 
t o  the  absolute  scale of the  scan, t h i s  target can provide systematic - 
f r e e  v e r t i c a l  profilor. The t a r g e t  in / ta rge t  out  ra t io  for SAUlOt v u  a t  
l e a s t  1000:1, and wo a re  hoping tha t  the  backscattering coll imator SACLO3 
does not rufn t h i s  per fommcc.  
l i n e a r  responto bu t  would l i k e  t o  hear about other  opinions or measurements. 
We e m  g u u m t o e  providing such a f i n e  target on a permanent bas i s ,  but 
as lomu it is usoful it should occupy one of the th ree  posi t ions on the 
t a r g o t  bdder. 

Software will be specif ied once some hardware plan i s  conceived. The 
general  d i sp lay  format w i l l  be somewhat l i k e  a conventional wire scanner 
display.  
cepted beam. 
Ken Klare t h a t  pu t s  out  t h e  mean and standard deviat ion 8s well as super- 
posing the  curve on the  scan. 

With soma caroful  a t t en t ion  

We a lso  bel ieve the  s p i l l  monitors give 

The vsrtical scale w i l l  read d i r e c t l y  i n  laicromps of i n t e r -  
We w i l l  apply the  gaussian f i t t i n g  rout ine m i t t e n  by 
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If questions should arise concerning the necessi ty  of a carefu l  
v e r t i c a l  p r o f i l e  measurement, let us add t h e  following information about 
t he  biomed channel, 
t h e  measured resolut ion at t he  foca l  plane is between 0.5 and 0.7 percent 
AP/P rms using a 3 m high tuning target. The design v e r t i c a l  beam size 
on our t a rge t  of 0.3 an rms adds a contribution t o  t h e  reso lu t ion  width 
of 0.SS A P l P  ns. 
on t a r g e t  w i l l  be reflected in the  pion dose dis t r ibu t ion .  
Be wedge is being used, the width of t he  depth dose cume w i l l  bo var iab le  
and uncertain.  
edge de f in i t i on  on the  downstream side of the  pion dose d i s t r ibu t ion  
w i l l  occur. 

With t h e  introduction of helium i n t o  t h e  channel 

Loss of resolut ion due t o  improper beam spot  s i z e  
While the  

h'hile SLIT 2 momentum defining jaws are i n  use, loss of 
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