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Subject: P r o g r e s s R e p o r t f o r Contract A T - ( 4 0 - l ) - 3 0 6 5 be tween the U . S . 
A t o m i c E n e r g y C o m m i s s i o n and Duke U n i v e r s i t y . 

P e r i o d : 1 July 1973 through 30 June 1974. 

I. OVERALL, PROGRESS 

T h i s year h a s b e e n a y e a r of s t e a d y p r o g r e s s in our e x p e r i m e n t a l 

w o r k and a l s o in our e f f o r t s in instrumentation*. R I P P L E h a s b e e n in 

s t e a d y u s e in the c o u r s e of the y e a r . We h a v e b e e n m e a s u r i n g on the 

o r d e r of 500 e v e n t s p e r w e e k . T h e s e e v e n t s a r e ra ther c o m p l i c a t e d and 

the m e a s u r i n g rate i s s e v e r a l t i m e s what could be a c c o m p l i s h e d with a 

manua l m e a s u r i n g s y s t e m . S e v e r a l i m p r o v e m e n t s have been m a d e in the 

t e c h n i c a l o p e r a t i o n s of R I P P L E . T h e s e w i l l be d e s c r i b e d l a t e r . 
§ 

A . N e w P i c t u r e s 
i 

In October 1973 we had an addit ional run at SLAC. At that t i m e w e 

obta ined m o r e p i c t u r e s u s i n g 10. 5 G e V / c ir+ inc ident on our s tandard 

h y d r o g e n n e o n m i x t u r e in the 82" bubble c h a m b e r . In addit ion, w e took 

p i c t u r e s u s i n g 5 and 15 G e V / c t t+ inc ident on the c h a m b e r a s w e l l a s 10. 5 

G e V / c tt~. In th i s w a y w e shou ld be able to obtain a r a t h e r c o m p r e h e n s i v e 

p i c t u r e of it i n t e r a c t i o n s in n e o n . In A p r i l 1974 w e had our long pos tponed 

2 0 0 G e V / c tr~ run at N A L . The c h a m b e r and a c c e l e r a t o r w o r k e d in an 

e x e m p l a r y f a s h i o n and w e w e r e ab le to obta in our s c h e d u l e d 1 2 0 , 0 0 0 

p i c t u r e s in s l i g h t l y o v e r one w e e k . We a r e s c h e d u l e d for a run at N A L 

u s i n g 200 G e V / c tt" on the 30" bubble c h a m b e r to be f i l l e d with our s tandard 

neon h y d r o g e n m i x t u r e . T h i s run wi l l m a k e addit ional n e w i n f o r m a t i o n 

a v a i l a b l e on ir neon i n t e r a c t i o n s . 
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B. Scanning and Measuring at Duke 

A very s izeable fract ion of our manpower at Duke i s t ied up in 

scanning our hydrogen-neon p ic tures . These p ic tures a r e compl icated for 

s evera l reasons . One i s the bas ic complexity of the ir-neon interact ions . 

Generally s e v e r a l protons and quite a few IT'S and ir°'s a r e produced in each 

interaction. Thus the scanner m u s t count tracks for each sign of part ic les , 

identify protons, as wel l as looking for y-ray convers ions in the v ic in i ty of 

the interaction. The hydrogen events are l ikewise compl icated by the 

presence of the pa irs produced by the convers ion of -y-rays. In the c o u r s e 

of the y e a r , we have completed our initial scan of our init ial 10. 5 G e V / c 

hydrogen-neon run at SLAC. We have a l s o begun scanning the m o r e recent 

it" and ir+ ru . \ 5 G e V / c . The initial s can of the 10. 5 G e V / c ir~ run 

i s being done ensboro by our col laborators at UNC-Greensboro . Our 

measuring effort at Duke l ikewise absorbed a s i zeab le fract ion of our total 

ef fort . 

RIPPLE has worked v e r y wel l for our m e a s u r e m e n t s of the neon and 

hydrogen events . While the total number of events m e a s u r e d f r o m October 

to May of this year i s not terr ibly great (approximately 10 ,000) the r e s u l t s 

are i m p r e s s i v e . RIPPLE can m e a s u r e a 14 prong neon co l l i s i on in 4 - 5 

minutes . To do such an event on a manual machine would be a truly ' 

formidable task. It would require at l e a s t 30 - 40 minutes to m e a s u r e and 

50 - 6 0 percent of the events would fail in reconstruct ion. (This i s the re su l t 

of exper ience measur ing mult iple events at Wisconsin . ) The hydrogenic 

events have a l so been s low because of having l a r g e numbers of y * r a y s in 

addition to the main vertex . Having a neon-hydrogen mixture p r e s e n t s 

spec ia l problems in measur ing because the mult iple scat ter ing m a k e s auto-

mat ic track following more diff icult . This has required spec ia l so f tware 

for the neon measur ing . 



* 

3 
> 1 < 

C. RIPPLE Improvements 

During the las t year severa l sof tware improvements were made, 
m o s t l y to the track following part of the s y s t e m . In January a major 
improvement was made to the hit detection e l ec t ron ic s . This modi f i ca -
tion, detai led in the enc losed report presented at the recent Oxford 
Conference on Computer Scanning, has improved resolut ion of c lo se ly 
spaced tracks . 

Although the RIPPLE is st i l l measur ing two or three t imes below 
i t s potential rate , the quality of the events measured has been very high. 
We are finding 80 - 85 percent of even our complicated events are correc t ly 
and complete ly m e a s u r e d on the f i r s t try . 

Hardware and sof tware modif icat ions have been recent ly completed 
which al low RIPPLE to m e a s u r e the three f i lm str ip, sprocketed, 35 m m 
f i lm from the FNAL 30" bubble chamber. The f irs t smal l sample of 
events has been m e a s u r e d and p r o c e s s e d through TVGP reconstruct ion. 
The resu l t s are good and plans are to m e a s u r e a large sample of the e a r l i e r 
run in the near future. 

However, it i s c l ear that many of the v e r y high energy events cannot 
be m e a s u r e d by the present RIPPLE track following a lgori thm. This is 
because of the c l o s e n e s s of the tracks in the forward jet . In many c a s e s r / 
these tracks do not separate by more than a bubble width over the length 
of the chamber. A complete ly new and unique track measur ing strategy has 
been devised and i s being p r o g r a m m e d at the present t ime . If this new 
procedure performs as expected, it should be in use by the end of the present 
contract period. 
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D. Physics with Ne-H^ 

We have been doing two parallel exper iments with the Ne-H^ 
pictures . In one of these we a r e studying t - N c co l l i s ions in an inc lus ive 

+ ++ 
fashion and in the other we are studying w + p — y'» + X . Neither of 
these exper iments have been done before with the detai l and prec i s ion 
available here . We include here two papers that have been submitted to 
the London Conference on these two subjects . 

We bel ieve that both of these papers represent real innovation in 
their f ie lds . 

E. P h y s i c s at NAL 

We have begun scanning 200 GeV/c p ictures from NAL. A 
considerable ef fort has gone into both mechanical and so f tware work on 
RIPPLE in preparation for measuring the NAL events . The f i l m format 
at NAL is not very wel l suited to RIPPLE and required s i zeab le m o d i f i -
cat ions. 

F. Project ion Chamber Development 

In the c o u r s e of the year we have made cons iderable p r o g r e s s in 
our program on developing projection chambers . Prev ious d i f f icu l t ies 
with spurious sparking and errat ic behavior were thought to be due to g&s 
contamination. These di f f icult ies were great ly d e c r e a s e d by building an 
ef f ic ient molecular s i eve puri f ier . We are current ly devis ing better m e a n s 
of constructing the chambers . A report of our s e t - u p for the project ion 
chambers i s included. 


