
SPEAR Magnetic Detector 
(Mark I)

(Mark I)

Bob Hollebeek Grad Student 1970-1974
   Postdoc Columbia, CERN  Dec 1974-dec 1978

                   SLAC Assistant Professor  1979-1986
                 PENN Associate and Full Professor  1986 –

rhollebeek@gmail.com
215-498-5277

mailto:rhollebeek@gmail.com


1964 Proposal

Not approved – 
accelerator studies proceed



Bending Magnet, Quadrapole, RF 

SPEAR Ring  1972 



SPEAR Ring



Positron Source (1964)Control Room (1972)



Magnetic Detector Proposal team
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Thesis Detector -z
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Stories
Wiring with Scott


Scott and I, travelling daily from Berkeley in an LBL car, were given the job (by Marty) of connecting 
said, the TDCs . Seemed simple enough, so we got to work. The cables were 4ns Lemo and went from the  
discriminators to the TDC via 4ns LEMO cables.  There were a lot of cables sand a crate full of camac 
module so we carefully checked everything and went back to Berkeley  in the evening rush.  There were a 
lot of cables completely covering the crate, so we were quite proud of our work.


and Marty


When we returned the next morning , we were surprised at what we saw.  The cables had been 
completely redone by Marty. They were neatly bundles and bound with cable ties. The face of the modules 
were no longer covered. Instead, it was easy to extract a module and be reasonably sure that only the few 
cables removed were to be plugged back in. (required a special tool).


High Voltage with Rudy 


I was on the night shift with Rudy Larson.  One experienced physicist and one grad student.  When the 
beam crashed and the klystron needed to be reset, we headed out the side door of the control room to the 
klystron cabinet.  We needed a tall ladder and a hook to ground the top of the unit. Just before heading up, 
Rudy turned to me and said, “do you know CPR ”. I said no and held the ladder tight. (Later at CERN I 
learned CPR, fire fighting, and putting out electrical fires.)


(Rudolf Reinhold Larsen, 94 – The Glenn County Observer)


https://glenncountyobserver.news/2023/12/11/obituary-rudolf-reinhold-larsen-94/


Choice of running energies


I don’t know who I asked, but when it was decided to start at 3.0,3.8,4.8 for high statistics and scan 
in 100 MeV intervals,  I asked why it was as large as 100 MeV. The answer had something to do with the 
scale of strong interactions at high energies. 


Strike and energy setting


In the middle of the runs, there was a strike by the operators, so the machine was run instead by 
physicists. The energy was set by a n oscillator in the control room .


You needed to be sure that you did not cross any resonances of which there were many.


Tracking names -> Pearl


The original names of the tracking routines were Marsha, Elsie, Doreen, and Pearl, but eventually it 
was just Pearl – another story.


Vertex finding and fitting  Circe and dumpdup and Boojum and Snark


I was also writing  code to find vertices and to combine that with better recalculations of the track 
momenta.. This led to circe, dumpdup, boojum, and Snark.  Those of you familiar with Alice might  see 
something here and the code was full of quotes  from CS Lewis. 


Burt and tracking/leaving/returning


I went to SLAC almost daily  during the runs, and while there often met with Burt – he was really 
interested in the tracking and often had very good suggestions.   

More stories



Computer systems November 1972 
Sigma 5 CPU with 48k 32-bit words


1.17 megahertz Sigma 5


Fortran


Display 1024x1024 (8”x8”)


 



IBM 1620 Arizona State University 1964

ASU (Tempe Arizona)) computing (Fortran) 

Learning to Program on the IBM1620 
	 at ASU while in high school 
	 (sophomore) 

Course for HS students at 
Arizona  State University (ASU) 
to teach programming in Fortran



GE-225   Phoenix was  GE computing home
ASU 1965

Evenings at ASU – prime numbers (Junior year ) 



Digital PDP8
Joined  Willy Chinowsky in Segre-Chamberland group at LBL

First Assignment
Bevatron tests of shower modules and scintillator
Paper tape input program
Machine Language

My focus: tracking and fitting, vertex finding

Willy Chinowsky



Early Flow diagram 
Outside to inner layer Tracking
Duplicate removal
Vertex finding and fitting

Check with simulations  
Write display routines

Check results on simulations



First Problem 



Thesis  
hz vs r

hr vs z

hz vs z



Second Problem 
Wire chamber radii (missing inner measurements)
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My Logs – real data – scans 

Corrections 
Conversions
Posts
Z information



Event ClassesTape format 
(DST)
Similar to object  oriented
Event on tape with Pointers to data, 
tracks,   vertices, …
Had to work on SLAC  and Berkeley 
computers



Filter percentages



Thesis search





Fit to tracks (thesis)

Pg 33



Thesis pg 36 z fit



Thesis contains fits  of the data to several  models  
 
nothing fits  
 
 



My Logbooks   Tracking , Vertex finding, fitting



The strike

Results from the energy scan



Marty  November 11, 1974



Scan 3100 1000 wasn’t big enough !



Discovery  papers 3105              and 3.695



 →  hadrons →  𝑒+𝑒−                              𝑒+𝑒−  µ+µ−
3.695



Phone notes



JD Jackson Psi (3.105)



JD Jackson  
Psi´(3.695)



Richter in Control Room



Richter Nobel



PSI


