
C .  ATZIENE: HIGH ENERGY MEUTRINO PHYSICS 

From o u r  knowledge of t h e  cosmic r a y  muon spzctrum, w e  can 

p r e d i c t  w i t h  f a i r  a c c u r a c y  t h e  n e u t r i n o  f l u x  due t o  irrteractions 

of cosmic  r a y s  w i t h  t h e  atmosphere.  The ene rgy  spectrum e x t e n d s  

to v e r y  h i g h  v a l u e s ;  b u t  t h e  f l u x  f a l l s  off v e r y  r a p i d l y  w i t h  

i n c r e a s i n g  energy." 

The a d v e n t  of t h e  Pe rmi l ab  500-GeV accelerator has given 

us accelerator based n e u t r i n o  data t o  over 200  GeV. The a c c u r a c y  

and  d e t a i l  of a c c e l e r a t o r  measurements, whenever t h e y  are 

p o s s i b l e ,  far exceed t h a t  o b t a i n a b l e  w i t h  any c o n c e i v a b l e  cosmic 

ray expe r imen t .  I n  p l a n n i n g  a cosmic-ray measurement on neu- 

t r i n o s ,  o n e  would do well t o  c o n s i d e r  only energies which appear 

to be i n a c c e s s i b l e  t o  a c c e l e r a t o r s .  

In the irnrnapiste f>rtirra t h e  Fcnnflah ?rce?pra+or rPn  he 

r a i s e d  t o  a b o u t  1000 G e V ,  o r  1 TeV, by t h e  u s e  of s u p e r c o n d u c t i n g  

magnets .  The f o l l o w i n g  s t a g e  a t  Fe rmi l ab  is undoub ted ly  some 

a p p l i c a t i o n  of t h e  a c c e l e r a t o r  to t h e  p r o a u c t i o n  and use of 

c o l l i d i n g  beams; bet c o l l i d i n g  beams, though they raise the 

center-of-maqs ene rgy  o f  a c o l l i s i o n ,  do n o t  produce n e u t r i n o s  

of h i g h e r  ene rgy  i n  t h e  l a b o r a t o r y  t h a n  t h e  c o l l i d i n g  p a r t i c l e s .  

To g e t  n e u t r i n o s  above 1 TeV, a still l a r g e r  a c c e l e r a t o r  w i l l  

hzve t o  be b u i l t .  Fe rmi l ab  Director, R. R. Wilson, has p r o p o s e d  

a n  i n t e r n a t i o n a l l y  sponsored 10 TeV accelerator; "it will cost  

a b i l l i o n - d o l . l a r s ,  t e n  t r i l l i o n  volts ' t w i l l  g i v e . "  I f  p a s t  

h i s t o r y  i s  a g u i d e ,  t h e  g e s t a t i o n  p e r i o d  of such  a s u g g e s t i o n  




