
Confidence at SLAC 

Preparations for the new linear collider at 
SLAC. Here a precision alignment team 
check a raft of magnets in the new Damping 
Ring. Beam has now been carried round 
the ring. 

(Photo Joe Faust) 

S L A C Di rec tor ' P i e f Pano fsky had 
reason t o be en thus ias t ic w h e n he 
gave his t rad i t iona l 'S ta te o f S L A C 
speech earl ier th is year . A l t h o u g h at 
the t ime the US Pres iden t ' s b u d g e t , 
even f o r f iscal year 1 9 8 3 (wh ich be ­
gan on 1 Oc tobe r 1 9 8 2 ) , had no t ye t 
been passed by C o n g r e s s , the n e w s 
is fa r f r o m b a d . A t a t i m e w h e n US 
publ ic sec to r spend ing is be ing cu t , 
h igh energy phys i cs cou ld have 
c o m e o f f a lot w o r s e . In par t icu lar , 
t he S L A C Linear Col l ider (SLC) p r o ­
jec t has been r e c o m m e n d e d by the 
Pres ident f o r au thor iza t ion in f isca l 
year 1 9 8 4 . SLC w o u l d p rov ide 
1 0 0 G e V energ ies by m a k i n g elec­
t r o n and pos i t r on b e a m s f r o m a l inac 
col l ide h e a d - o n , ra ther t han us ing the 
conven t i ona l s to rage r ing so lu t i on . 
(See Janua ry /Feb rua ry 1 9 8 2 issue, 
page 8.) 

T h e m o s t exc i t ing par t o f the Pre­
s i den t ' s budge t is tha t it r e c o m ­
m e n d s author iza t ion t o c o m m e n c e 
c o n s t r u c t i o n o f the S L A C Linear Co l ­
l ider in f iscal year 1 9 8 4 . It spec i f i ca l ­
ly r e c o m m e n d s tha t $ 4 0 mi l l ion be 
app rop r i a ted f o r th is f i rs t year o f 
c o n s t r u c t i o n . Th is is ve r y c lose t o 
the a m o u n t w h i c h w e had r e q u e s t e d . 
The re fo re , shou ld the Cong ress f o l ­
l o w the Pres iden t ' s r e c o m m e n d a ­
t i o n s , w e can say t ha t the s p e e d w i t h 
w h i c h w e can ge t SLC c o n s t r u c t i o n 
w o r k under w a y wi l l be l im i ted m a i n ­
ly by our abi l i ty t o p e r f o r m , rather 
t han by any externa l f inancia l l im i ta ­
t i o n . 

Happi ly w e shou ld be able t o m o v e 
ahead w i t h the SLC c o n s t r u c t i o n 
qu i te rapid ly once the nex t f isca l year 
beg ins in Oc tobe r 1 9 8 3 , p r o v i d e d , o f 
cou rse , tha t the Cong ress has indeed 
ac ted favou rab l y . In c o n t r a s t t o t he 
s i tua t ion w h i c h s o m e o f y o u r e m e m ­
ber in respec t t o the PEP r ing , w e wi l l 
be able t o c o m p l e t e th is f isca l year , 
t ha t is be fo re O c t o b e r 1 9 8 3 , t he de ­
ta i led des ign o f the va r ious 'c iv i l 

w o r k s ' w h i c h are needed t o house 
the SLC. T h a n k s t o the w o r k o f our 
eng ineers , s t eady p rog ress has been 
m a d e in p repar ing f inal des ign d r a w ­
ings f o r t he SLC tunnel and the junc ­
t i on o f t hese tunne ls in to the S L A C 
b e a m s w i t c h y a r d . T h u s , if t h ings g o 
as p lanned , w e wi l l issue c o m p e t i t i v e 
b ids t o the cons t ruc t i on indus t ry 
even be fo re the end o f th is f iscal year 
t o be able t o get a running s ta r t o n 
the w o r k by th is fa l l . 

W e a lso have been in g o o d c o m ­
mun ica t i on w i t h our ne ighbours . W e 
have in f ac t made severa l ma jo r 
mod i f i ca t i ons o f the SLC layout in 
r esponse t o conce rns exp ressed in 
va r ious mee t i ngs w i t h c o m m u n i t y 
o rgan iza t ions deal ing w i t h the p o s ­
sible impac t o f the SLC insta l la t ion 
o n the .su r round ing c o m m u n i t y . I a m 
happy t o repor t t ha t the cur rent de ­
s ign appears acceptab le t o a l m o s t 
e v e r y o n e . W e have s u b m i t t e d an En­
v i r onmen ta l Impac t A s s e s s m e n t , 

and af ter t he changes m e n t i o n e d , 
have rece ived a 'F ind ing o f No S ign i ­
f i can t I m p a c t ' by the Depa r tmen t o f 
Energy. A l l th is means tha t w e are 
no t an t i c ipa t ing tha t env i ronmen ta l 
c o n c e r n s w i l l impede the c o n s t r u c ­
t i on in any w a y . I can assure our 
ne ighbou rs tha t w e can bui ld t he SLC 
w i t h o u t caus ing t h e m any p r o b l e m s . 
Let m e no te t ha t SLC is a j o b rough ly 
one-ha l f t he magn i t ude o f PEP. 

T h e SLC is techn ica l ly an e x t r e m e ­
ly d i f f icu l t bu t a lso impo r t an t and ex­
c i t ing unde r tak ing . It p ioneers a n e w 
d i rec t ion t o ob ta in ve ry h igh energy 
e l ec t r on -pos i t r on co l l is ions and at 
the s a m e t i m e g ives phys ic i s t s f r o m 
m a n y ins t i tu t ions a n e w t o o l t o reach 
w h a t is cur ren t l y be l ieved t o be the 
m o s t cr i t ical energy reg ion in w h i c h 
n e w p h e n o m e n a are e x p e c t e d . 

J u s t because the t e c h n o l o g y t o 
reach b o t h a n e w rea lm o f energy at 
m o d e r a t e c o s t and t o d o phys i cs 
research w i t h the SLC is so cha l leng-
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i ng , our abi l i ty t o mee t the schedule 
o f comp le t i ng all cons t ruc t i on ac t iv i ­
t ies by the end o f 1 9 8 6 depends cr i ­
t ical ly on push ing as hard as poss ib le 
our cur rent research and deve lop ­
m e n t p r o g r a m m e des igned t o so lve 
the technica l p r o b l e m s . Thus w e are 
f aced w i t h the dual t ask o f advanc ing 
th is e f fo r t rapid ly wh i le at the same 
t ime opera t ing our faci l i t ies w h i c h 
suppo r t b o t h our phys ics p r o ­
g r a m m e and tha t o f m a n y o ther ins t i ­
t u t i ons in the Un i ted S ta tes and 
ab road . 

W e hope t o schedule the break- in 
in to the S L A C s t ruc tu re and jo in ing 
the SLC r ing t o tha t s t ruc tu re dur ing 
our regular s u m m e r s h u t d o w n , s im i ­
lar t o the p rocedure w h i c h w e exe­
cu ted w i t h PEP. Once th is break- in 
and junc t ion has been successfu l ly 
accomp l i shed , the technica l in terac­
t i on b e t w e e n the SLC and the o n g o ­
ing S L A C act iv i t ies wi l l cons is t ma in ­
ly o f car ry ing ou t t es t s in the l inear 
acce lerator and mak ing ma jor rev i ­
s ions t o i ts insta l la t ions and con t ro l 
s y s t e m . These i m p r o v e m e n t s are 
necessary t o have the SLC live up t o 
i ts expec ta t i ons , bu t wi l l at the same 
t ime imp rove the pe r fo rmance o f the 
2-mi le linac in i ts o w n r ight . 

H o w e v e r , th is is no t al l . In add i t ion 

t o g iv ing the green l ight on the SLC, 
the Pres ident 's budge t a lso p rov ides 
fund ing f o r t w o o ther impo r tan t n e w 
p r o j e c t s : a very substant ia l g r o w t h 
in synch ro t r on radiat ion faci l i t ies and 
an o f f -ax is in jector tha t w i l l make it 
poss ib le t o generate l o w energy 
b e a m s in linac End S ta t ion A fo r nu ­
c lear-s t ructure phys ic is ts and o the rs 
need ing beams of energy no greater 
than 3 GeV. A t the same t ime the 
o f f -ax is in jector w i l l make it poss ib le 
t o inject in to the SPEAR e lec t ron -
pos i t ron r ing w i t h o u t hav ing t o p o w ­
er the ent i re accelerator . A s a resul t 
o f th is n e w scheme it m igh t we l l be 
poss ib le in the fu ture t o opera te 
SPEAR (and there fore s y n c h r o t r o n 
rad iat ion exper iments) t oge the r w i t h 
the l o w energy p r o g r a m m e in End 
S ta t ion A dur ing the s u m m e r 
m o n t h s , w h e n w e are highly re­
s t r i c ted in the use o f e lectr ic p o w e r . 
Th is shou ld great ly increase our 
schedul ing f lex ib i l i ty , in part icular 
once SLC b e c o m e s opera t iona l . 

S tan fo rd Synch ro t ron Radiat ion 
Labora to ry is p lanning t o expand i ts 
opera t ions substant ia l ly over the 
nex t f e w years . SSRL and S L A C are 
each independent laborator ies re­
po r t i ng t o the S tan fo rd Un ivers i ty 
admin is t ra t ion , w i t h each de te rm in ­

ing i ts o w n p r o g r a m m e under t\ 
general pol ic ies o f the Univers i t 
SSRL, a l though an independent lab< 
ra to ry , depends on a re imbursab 
basis o n S L A C fo r technica l suppc 
in m a n y areas. A s SSRL expand 
ques t i ons are raised w h e t h e r th 
t y p e o f re lat ionship wi l l con t inue 
serve the needs . A c c o r d i n g l y , t l 
P rovos t has jus t appo in ted a cor 
m i t tee under the cha i rmansh ip 
S idney Drel l , Depu ty Di rec tor 
S L A C , t o make r e c o m m e n d a t i o n s < 
the long- range fu ture re lat ionship b 
t w e e n SSRL and S L A C . 

A l l th is means tha t S L A C s ta f f v 
be invo lved in three ma jor c o n s t n 
t i on act iv i t ies — the SLC, the o f f -a : 
in jector , and w h a t e v e r help w e c 
g ive SSRL in connec t i on w i t h t 
SPEAR upgrad ing p r o g r a m m e 
s u p p o r t o f s ynch ro t ron radiat i 
w o r k . None the less , the ongo ing p 
t i d e phys ics p r o g r a m m e wi l l con t 
ue w i t h h ighest pr ior i ty . Th is c o m 
nat ion genera tes a major load 
S L A C ' s technica l and admin is t ra t 
s ta f f s , and I hope tha t the con f ide r 
w h i c h the g o v e r n m e n t has s h o w r 
us in g iv ing us the green l ight on al 
t hese ven tu res wi l l be v ind ica ted 

Fast work 
One of the m o s t impress ive aspec ts 
o f the initial ev idence f o r W part ic les 
(see March issue, page 4 3 ) w a s h o w 
fas t the ev idence e m e r g e d f r o m the 
m a s s o f co l lec ted da ta . Th is w a s 
under l ined by Leon Lederman in his 
conc lus ion at the recent Rome co l ­
l ider phys ics w o r k s h o p . 

The 1 9 8 2 per iod o f p ro ton -an t i -
p r o t o n co l l is ions in the CERN SPS 
r ing f in ished on 6 December . In the 

t w o m o n t h run , the big U A 1 and U A 2 
expe r imen ts had each been e x p o s e d 
t o s o m e 1 0 9 co l l is ions. By the t ime o f 
the Rome col l ider w o r k s h o p (12 J a n ­
uary) , the exper imen te rs had been 
able t o en joy Chr is tmas and t o c o m b 
thei r recorded da ta f o r the handfu l o f 
examp les o f lone high t ransverse 
m o m e n t u m e lec t rons ' ba lanced ' by 
m iss ing energy. These even ts are 
exp la ined as the decays o f charged 

w e a k b o s o n s in to an e lec t ron an 
neut r ino . 

These high energy pro ton-ant ip 
t o n col l is ions are ex t reme ly cc 
p lex, p roduc ing sp rays o f second 
par t ic les . H o w e v e r on ly a smal l fr 
t i on are o f immed ia te phys ics in 
es t , and jud ic ious t r igger ing gre 
ass is ts the subsequen t da ta hand 
and t ime ly ex t rac t ion o f phys ics 
su i ts . 
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