
A boost for KAON 

Earlier th is year , a r e p o r t by a s p e ­

c ia l l y - fo rmed s u b c o m m i t t e e o f t he 

US Nuclear Sc ience A d v i s o r y C o m ­

m i t t e e gave an i m p o r t a n t b o o s t t o 

the p r o p o s a l t o bu i ld a h igh in tens i ­

t y par t ic le b e a m ' f a c t o r y ' at t h e Ca­

nadian T R I U M F L a b o r a t o r y in V a n ­

couve r . 

Last year , T R I U M F rece ived a t o -

|a l o f 11 mi l l ion Canadian do l la rs 
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the federa l g o v e r n m e n t in O t t a w a 

and f r o m the reg ional Br i t ish C o ­

lumbia a d m i n i s t r a t i o n f o r a Pro jec t 

D e v e l o p m e n t S t u d y , w i t h a f inal re­

p o r t e x p e c t e d t o w a r d s t h e e n d o f 

th is year . T h e h o p e is t o have t h e 

g reen l ight s o m e t i m e nex t year . Es­

t i m a t e d c o s t is 5 7 1 mi l l ion Cana­

dian do l la rs . 

In line w i t h cu r ren t t h i n k i n g o n 

par t ic le f ac to r i es t o exp lo re a n e w 

high p rec is ion p h y s i c s f r o n t i e r , 

K A O N a ims t o p r o v i d e a h igh i n ten ­

s i t y ( 1 0 0 m i c r o a m p ) c o n t i n u o u s 

b e a m o f 3 0 GeV p r o t o n s f o r a 

w i d e range o f s e c o n d a r y b e a m s -

hence the a c r o n y m K A O N (Kaons , 

A n t i p r o t o n s , Other par t i c les , N e u -

Tinos). 

Us ing the ex is t ing T R I U M F 5 0 0 

M e V c y c l o t r o n as in jec to r , K A O N ' s 

special r e q u i r e m e n t s f o r h igh i n ten ­

s i t y b e a m s call f o r par t ic les pass ing 

t h r o u g h a ser ies o f f i ve r ings , a l ter­

nate ly d .c . s t o r a g e r ings and f a s t 

cyc l ing s y n c h r o t r o n s . 

In paral lel w i t h the K A O N p i lo t 

s t u d y , h igh energy p h y s i c s c o n ­

t a c t s in the c o n t e x t o f t h e s e v e n -

na t ion ' s u m m i t ' g r o u p e n c o u r a g e d 

Canada t o seek in ternat iona l in ter­

es t and c o m m i t m e n t t o t h e p ro jec t . 

T h e nat ional de lega t ion m a d e t h e 

r o u n d s o f t he cap i ta ls last year , 

o n e resul t be ing the f o r m a t i o n o f 

t he specia l US s u b c o m m i t t e e , 

cha i red by H e r m a n Feshbach o f 

M I T . 

A s w e l l as l ook ing at K A O N , t h e 

Feshbach s u b c o m m i t t e e a lso 

l o o k e d at o the r p lans f o r s imi lar 

phys i cs o p p o r t u n i t i e s at B r o o k h a v -

en and at Los A l a m o s . T h e r e p o r t 

sa id ' t he des ign o f the K A O N fac i l i ­

t y w a s j u d g e d t o be c o n s e r v a ­

t i ve . T h e r e appear t o be n o m a j o r 

des ign p r o b l e m s w h i c h w o u l d ser i ­

ous ly i m p e d e c o n s t r u c t i o n .... T h e 

fac i l i ty w o u l d cer ta in ly " p r o v i d e t h e 

needed exper imen ta l capab i l i t y in 

th is area o f hadron ic p h y s i c s " . T h e 

T R I U M F L a b o r a t o r y w o u l d need t o 

Aerial view of the Canadian TRIUMF Labora­

tory in Vancouver. 

a u g m e n t i ts s ta f f . . . . ' . 

T h e r e p o r t a lso under l ined 

K A O N ' s c o m p l e m e n t a r i t y t o o t h e r 

US nuclear p h y s i c s p ro jec t s - t h e 

CEBAF e lec t ron acce le ra to r under 

c o n s t r u c t i o n at N e w p o r t N e w s , V i r ­

g in ia , a n d t h e p r o j e c t e d RHIC heavy 

ion co l l ider f o r t h e vacan t tunne l at 

B r o o k h a v e n . 

T h e p r o p o s e d US c o n t r i b u t i o n is 

7 5 mi l l ion US do l la rs o v e r the f i v e -

year c o n s t r u c t i o n pe r iod end ing in 
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A possible layout of the KAON particle fac­

tory project at TRIUMF in Vancouver. The 

214-metre circumference Accumulator and 

Booster rings and the 1070-metre circum­

ference Collector, Driver and Extender rings 

would be housed in two tunnels. 

1 9 9 5 . T h e exac t f o r m th is w o u l d 

t ake rema ins t o be s e e n , b u t in ter­

nat iona l s u p p o r t f o r K A O N is s h a p ­

ing up a long the l ines p i o n e e r e d f o r 

t h e HERA e l e c t r o n - p r o t o n co l l ider 

n o w near ing c o m p l e t i o n at t h e Ger­

m a n DESY L a b o r a t o r y in H a m b u r g . 

For HERA, par tner na t ions c o n t r i ­

b u t e d mach ine c o m p o n e n t s and 

k n o w - h o w in re turn f o r a share in 

the sc ient i f ic p r o g r a m m e . 

T R I U M F Di rec to r Erich V o g t ex­

plains tha t the paral lels b e t w e e n 

K A O N and HERA run deeper , w i t h 

local au thor i t ies - Br i t ish C o l u m b i a 

and H a m b u r g respec t i ve ly - p lay ing 

an i m p o r t a n t ro le. 

A s we l l as the s t r o n g pos i t i ve 

reac t ion f r o m the U S , o t h e r na t ions 

are keen t o help K A O N ge t o f f t he 

g r o u n d . Canada w a s one o f the 

f i rs t na t ions t o o f fe r ass is tance f o r 

HERA, and the W e s t G e r m a n s 

c o u l d repay the c o u r t e s y . S u p p o r t 

is no t seen as be ing l im i ted t o the 

s e v e n - n a t i o n g r o u p and initial c o n ­

t a c t s have a lso been m a d e fu r the r 

a f ie ld . 

T h e plan is f o r a th i rd o f K A O N 

i n v e s t m e n t t o c o m e f r o m o u t s i d e 

Canada , h o w e v e r th is w o u l d n o t be 

re f lec ted in the expe r imen ta l p r o ­

g r a m m e , w i t h t w o - t h i r d s o f t he 

sc ien t i s t s c o m i n g f r o m a b r o a d . In 

t h e m e a n t i m e the p ro jec t is be ing 

s t r o n g l y p u s h e d b o t h by p r o s p e c ­

t i ve in ternat iona l pa r tne rs and b y 

the reg ional Br i t ish Co lumb ia g o v ­

e r n m e n t , w h i c h w o u l d p r o v i d e c o n ­

s t r u c t i o n f u n d s . 

T o help m o u l d the pa t te rn o f t h e 

sc ient i f ic p r o g r a m m e and t o s t i m u ­

late in te res t , a ser ies o f K A O N p h y ­

s ics w o r k s h o p s w a s a r ranged w i t h 

v e n u e s s o far in Canada , J a p a n , 

and W e s t G e r m a n y . T h e f inal 

m e e t i n g (on in tense h a d r o n 

s o u r c e s and a n t i p r o t o n phys ics ) is 

in T u r i n , I taly, in O c t o b e r . 

A l r e a d y th is e f f o r t has g e n e r a t e d 

w i d e s p r e a d user in te res t and has 

in f luenced the o n g o i n g des ign w o r k 

f o r the exper imen ta l hal ls, add ing 

r e q u i r e m e n t s f o r add i t iona l b e a m -

l ines. 

T h e exac t ing d e m a n d s f o r a par­

t ic le f a c t o r y require the ex is t ing c y ­

c l o t r o n t o be s u p p l e m e n t e d by f i ve 

r ings , label led A - E , in t w o t u n n e l s , 

w i t h the B and D r ings runn ing c o n ­

t i n u o u s acce le ra t ion cyc les . 

T h e f i rs t o f t w o 2 1 4 - m e t r e r ings 

is t h e A c c u m u l a t o r , f ive t i m e s t h e 

size o f t h e c y c l o t r o n , t o take 4 4 0 

M e V p r o t o n s o b t a i n e d by s t r i pp ing 

t h e c y c l o t r o n ' s negat ive h y d r o g e n 

ions and s t a c k t h e m over 2 0 mi l l i ­

s e c o n d pe r iods ready f o r in jec t ion 

in to the B o o s t e r , a 5 0 Hz rap id c y ­

c l ing s y n c h r o t r o n tak ing p r o t o n s t o 

3 G e V . Nex t c o m e s the Co l lec to r , 

t h e f i rs t o f th ree 1 0 7 0 m e t r e r ings , 

t o take f i ve success ive B o o s t e r 

pu lses and ar range t h e m f o r t h e 10 

Hz rapid cyc l ing Dr iver , w h e r e the 

ene rgy is t a k e n t o the requi red 3 0 

G e V level . Finally the Ex tender 

s t re t che r r ing op t im izes the b e a m 

f o r s l o w e x t r a c t i o n . 

T h e K A O N rad io f requency s y s ­

t e m has t o s u p p l y 3 M W o f b e a m 

p o w e r w i t h a f r e q u e n c y change as 

the ene rgy r ises f r o m 4 4 0 M e V t o 

3 0 G e V . By b reak ing the acce lera­

t i o n in to t w o s t a g e s , 4 4 0 M e V t o 

3 G e V in t h e B o o s t e r and the re­

ma inder in t h e Dr iver , m o s t o f t he 

f r e q u e n c y s w i n g happens in the 

B o o s t e r w h i l e m o s t o f t he p o w e r is 

supp l ied b y t h e Dr iver. In th is w a y 

t w o m a j o r rad io f requency t a s k s are 

s e p a r a t e d . 

T h e ex is t ing T R I U M F c y c l o t r o n 

w o r k s w i t h nega t i ve h y d r o g e n 

ions , s t r i p p e d f o r e x t r a c t i o n . For 

K A O N , t h e s e ions w o u l d need t o 

be e x t r a c t e d b e f o r e s t r i p p i n g , and 

the smal l e m i t t a n c e b e a m ' p a i n t e d ' 

o v e r t h e m u c h larger accep tance o f 

t h e A c c u m u l a t o r . Negat ive h y d r o ­

gen ion e x t r a c t i o n f r o m the c y c l o ­

t r o n d e m a n d s s o m e de f t rad io f re ­

q u e n c y m a n o e u v e r s , and th is w o r k 

is w e l l in h a n d . 

A n initial p lan s a w f ive circular 
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r i ngs , w i t h the largest enc i rc l ing t h e 

p resen t T R I U M F s i te , bu t s u b s e ­

q u e n t w o r k s h o w e d t h a t i m p r o v e d 

p e r f o r m a n c e w o u l d resul t if t h e 

larger r ings w e r e r a c e t r a c k - s h a p e d . 

T o a v o i d these r ings pass ing t o o 

c lose t o ex is t ing bu i ld ings , t h e s i te 

c o u l d e x p a n d a c r o s s t h e s t ree t . 

A s par t o f t he p r e c o n s t r u c t i o n 

studies, des ign t e a m s have l o o k e d 

it s o m e o f the d e m a n d i n g p r o b ­

lems t o be s o l v e d , inc lud ing b e a m 

d y n a m i c s , m a g n e t d e s i g n , p o w e r 

supp l i es , b e a m k i cke rs , rad io f re ­

q u e n c y s y s t e m s , v a c u u m , e tc . 

M e a n w h i l e the ex is t ing c y c l o t r o n 

c o n t i n u e s t o p r o v i d e b e a m s f o r a 

w i d e range o f e x p e r i m e n t s . N e w 

ion s o u r c e s w i l l e x t e n d t h e range 

o f s tud ies poss ib le . P ro ton - r i ch i so­

t o p e s f o r med ica l use are m a n u f a c ­

t u r e d b o t h at t he main c y c l o t r o n 

and a smal ler d e d i c a t e d m a c h i n e . A 

s e c o n d such mach ine is be ing as ­

s e m b l e d t o b o o s t capac i t y . 

The LEP control room. Seated is Albert Hof-

mann, who, with Steve Myers, is jointly res­

ponsible for commissioning CERN's big new 

machine. 

(Photo CERN 61.8.89) 

CERN 
LEP progress 

T h e c o m m i s s i o n i n g o f CERN's n e w 

LEP e l e c t r o n - p o s i t r o n co l l ider c o n t i ­

nues t o m a k e g o o d p r o g r e s s . A s 

m e n t i o n e d br ief ly in the p rev ious 

issue, b y m i d - A u g u s t c o n f i d e n c e in 

the n e w 2 7 - k i l o m e t r e r ing w a r r a n ­

t e d g o i n g f o r a p i lo t phys i cs run t o 

g ive the f o u r b ig e x p e r i m e n t s - L 3 , 

A l e p h , Opal and Delphi - the i r f i r s t 

t a s t e o f co l l is ion phys i cs and ex­

p lore t h e impress i ve capabi l i t ies o f 

the i r d e t e c t i o n s y s t e m s . 

Late in the even ing o f S u n d a y 13 

A u g u s t , on ly one m o n t h a f ter a 

lone p o s i t r o n b e a m had c i rcu la ted 

f o r the f i r s t t i m e in the r ing , j us t 

t w o w e e k s a f te r e lec t rons had 

m a d e the i r LEP d e b u t and a me re 

16 m i n u t e s a f te r the s ta r t o f t h e p i ­

lot run , t h e f i rs t Z had t u r n e d up . 

By m i d n i g h t th ree Z s had been 

s e e n , and m o r e s o o n f o l l o w e d . 

T h e r u n , w i t h co l l is ion l um inos i ­

t ies o f t h e o r d e r o f 5 x 1 0 2 8 per s q 

c m per s , e n c o u n t e r e d s o m e t e c h ­

nical p r o b l e m s . W i t h 5 1 Z s in t h e 

b a g , the run w a s t e r m i n a t e d o n 18 

A u g u s t a f te r s o m e 16 hours o f 

p h y s i c s o p e r a t i o n and a t t e n t i o n re­

t u r n e d t o t h e j o b o f ge t t i ng Euro­

p e ' s b ig r ing in t i p - t o p shape . One 

goa l is t o e l iminate s o m e t r o u b l e ­

s o m e c o u p l i n g b e t w e e n ver t ica l 

and hor izon ta l b e a m m o t i o n . M e t i ­

cu lous mach ine s tud ies and carefu l 

v a c u u m c o n d i t i o n i n g c o n t i n u e d 

w i t h t h e goa l o f op t im iz ing LEP's 
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