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NAL Proposal 

1. Search for Long lived (""t":;;t.. 0.1 m sec) Particles 

M.L. 	 Stevenson, Lawrence Radiation Laboratory 

415 843/2740 Ext. 6301 22 Feb 1971 

This "Nook and Cranny"experiment is designed to look for 

particles of ~ millisecond lifetime (or of lifetimes longer than the 

20 to 60 J.l sec external beam time structure.) If their decay products 

2
have a range of a few gms/cm they could be detected with a small four-

counter telescope that is gated on a few milliseconds after a short 

time-structured proton beam strikes the beam dump. Transverse holes 

drilled at various longitudinal positions in the beam dump would allow 

the decay products to escape and be detected. Their time distribution, 

e-t/~ would signify their existence. 

II Physics Justification 

Alvare&, Crawford, and I did a similar experiment when the 

Bevatron first tujned on. It was motivated by a cloud chamber event 

that was reported to have had two tracks of differing apparent age. The 

physics justification is simply one of curiosity as to whether long lived 

particles might exist. 

III. 	 Experimental Arrangements and ApRaratus 

The experimental equipment namely, a four counter telescope, 

can literally be carried under onets arm and placed at various fuongitudinal 
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positions alongside one of the beam dumps. Transverse holes drilled to 

the axis of the dump and suitably located longitudinally would allow the 

decay particles to escape and be detected. These holes might be the ones 

provided for the muon-shield monitoring of the wide band neutrino beam. 

other possibilities might also exist. "'x,s of b~,," e;\\AM~ 

4 .,SC l,,+i' l~ to.Jf TeteSC'0 r4. 

~ht«~~ . 
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Cross section view of the beam dump. 

One of the reasons why these particles might not have been 

seen at existing accelerators is because of their large mass. One, 

therefore, asks about the expected behavior of a massive particle, created 

with low momentum in the center of mass system, as it passes through 

matter. Whether it is weakly interacting or strongly interacting it 

is likely to proceed deeply into any absorbing medium. Knowledge of the 

behavior of high energy hadron jets in Cosmic rays confirms the difficulty 

in bringing energetic nucleons to rest by interaction or ionization. If 

they are massive they are not likely to be found near "thin targets. lf 

However, one should not exclude the possibility of their being light. 

Consequently) one should point the telescope at "thin!! targets as well. 

The axis of the telescQpe should always be oriented in such a way as to 

minimize the possibility of an energetic muon originating from the main 

ring accelerator and passing through the telescope. The same precaution 

should be used for cosmic rays. The telescope should be shielded from 

cosmic ray air showers. 
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It is assumed that there will be no "after pulsing" of the circulating 

beam of the main ring into the external channel. If there is there are 

ways of dealing with that problem which I won't discuss here. The elec

tronics consists of a high voltage supply, discriminators, a coincidence 
all 

circuit, some variable gates and some scalers; (Of which exists. 
1\ 

IV. Scheduling 

I had thought of doing this experiment in conjunction with some 

of the early measurements of the muon flux in the shield of the neutrino 

beam. I will be in residence at NAL from April 1971 through September 

1971 and would be able to make the measurements in a completely parasitic 

manner if the external proton beam were being dumped at that time. 


