
Cross-section of seminiferous tubules in mouse 
testicle (enlarged 1 000 times): on the left is 
the sample, on the right the result after 
irradiation by 5 rad of stopped negative pions. 
The arrow (RPS) indicates a type of germi native 
cell (spermatocytes in preleptotene stage). Cell 
survival may be determined by counting the 
number of spermatocytes missing in the animals 
irradiated. These experiments are being performed 
by the CERN Health Physics Group. 

v o l u n t a r i l y t o t h e n a t i o n a l s o c i a l 
s e c u r i t y s y s t e m ; 
I t a l y : A f i r s t e x c h a n g e o f v i e w s has 
t a k e n p l a c e b e t w e e n r e p r e s e n t a t i v e s 
o f C E R N a n d t h e M i n i s t r y o f L a b o u r 
a n d S o c i a l S e c u r i t y a n d t h e N a t i o n a l 
S o c i a l S e c u r i t y I ns t i t u t e . I t a l i an n a t i o n ­
a ls m a y m a k e v o l u n t a r y c o n t r i b u t i o n s 
t o t h e s y s t e m if t h e y f o l l o w t h e 
a d m i n i s t r a t i v e p r o c e d u r e . D e t a i l e d d i s ­
c u s s i o n s w i l l b e g i n a g a i n d u r i n g t h e 
s u m m e r ; 

N e t h e r l a n d s : B y a n d l a rge , t h e g r o u p 
sees n o n e e d f o r a spec ia l a g r e e m e n t 
e x c e p t f o r o n e p r o b l e m w i t h r e s p e c t 
t o D u t c h n a t i o n a l s o v e r t h e a g e o f 
5 9 w h i c h is s t i l l b e i n g e x a m i n e d ; 
N o r w a y : T h e g r o u p sees n o n e e d f o r a 
s p e c i a l a g r e e m e n t ; 

S w e d e n : T h e G o v e r n m e n t is t o b e 
a p p r o a c h e d t o o p e n d i s c u s s i o n s o n 
c e r t a i n p r o b l e m s ; 
S w i t z e r l a n d : T h e p r o b l e m re la tes t o 
t h e m e t h o d s o f i n t e g r a t i o n i n t o t h e 
' A V S ' s y s t e m a n d m e m b e r s h i p o f 

h e a l t h i n s u r a n c e s c h e m e s a f te r l e a v i n g 
C E R N a n d c o n t a c t has b e e n m a d e w i t h 
t h e Federa l a u t h o r i t i e s ; 
U n i t e d K i n g d o m : O n t h e w h o l e , v e r y 
f e w d i f f i c u l t i e s ar ise apa r t f r o m t h e 
p r o b l e m o f t h e p u r c h a s e o f y e a r s o f 
m e m b e r s h i p — a le t ter o n t h i s s u b j e c t 
has b e e n s e n t t o t h e B r i t i sh G o v e r n ­
m e n t . 

Of Mice and Men 
A t t h e e n d o f M a r c h , s i x t y m i c e w e r e 
i r r ad ia ted a t t h e s y n c h r o - c y c l o t r o n in 
t h e c o u r s e o f an e x p e r i m e n t a l p r o ­
g r a m m e s t u d y i n g r a d i a t i o n e f f ec t s o n 
m i c e a n d p l a n t s ( V i c i a f a b a b e a n 
r o o t s ) b e i n g ca r r ied o u t b y t h e C E R N 
H e a l t h P h y s i c s G r o u p . 

R a d i a t i o n p r o t e c t i o n e x p e r t s are 
i n t e res ted in t h e b i o l o g i c a l e f f e c t s o f 
h i g h e n e r g y r a d i a t i o n . It is k n o w n 
t h a t t h e e n e r g y los t t h r o u g h i o n i z a t i o n 
as r a d i a t i o n passes t h r o u g h m a t t e r 

r e m a i n s v i r t u a l l y c o n s t a n t a t h i g h 
e n e r g i e s b u t s p e c i a l p h e n o m e n a , p r o ­
d u c e d b y s p a l l a t i o n , a p p e a r b e y o n d a 
c e r t a i n r a d i a t i o n e n e r g y t h r e s h o l d . 
T h e s e p h e n o m e n a , w h i c h c a n b e 
o b s e r v e d a t h i g h e n e r g y acce le ra to r s , 
m a y c a u s e v e r y la rge a m o u n t s o f 
e n e r g y t o b e d e p o s i t e d in an a b n o r m a l 
w a y in s m a l l v o l u m e s o f l i v i n g t i s s u e . 

A b o u t t w e n t y years a g o al l d a t a 
c o n c e r n i n g t h e b i o l o g i c a l e f f e c t s o f 
h i g h e n e r g y pa r t i c l es w e r e v i r t u a l l y 
e x t r a p o l a t i o n s o f w h a t h a d b e e n 
o b s e r v e d a t l o w e r ene rg ies . It has 
t h e r e f o r e b e e n necessa ry t o ca r r y o u t 
a p r o g r a m m e o f e x p e r i m e n t s t o c h e c k 
t h e d a t a a n d t h u s t o c o n f i r m t h a t t h e 
p r o p o s e d r a d i a t i o n p r o t e c t i o n m e a s ­
ures are a d e q u a t e . T h e s e e x p e r i m e n t s 
are b e i n g ca r r i ed o u t in c o l l a b o r a t i o n 
w i t h o t h e r E u r o p e a n i n s t i t u t e s o f 
r a d i o b i o l o g y . 

T h e e x p e r i m e n t s are b e i n g ca r r i ed 
o u t a t t h e S C a n d n o t a t a m o r e p o w e r ­
f u l a c c e l e r a t o r , s u c h as t h e p r o t o n 
s y n c h r o t r o n , b e c a u s e t h e e n e r g y o f 
t h e p r o t o n s a n d e v e n o f t h e s e c o n d a r y 
b e a m s ( o f p i o n s f o r e x a m p l e ) a t t h e 
S C is s u f f i c i e n t t o i n i t i a te t h e p h e n o ­
m e n a o f i n te res t . T h e p e r i o d o f i r r a ­
d i a t i o n a n d o b s e r v a t i o n va r ies c o n ­
s i d e r a b l y : t o s t u d y t h e f o r m a t i o n o f a 
c a t a r a c t i n a m o u s e ' s e y e d u e t o 
i r r a d i a t i o n r equ i r es f o l l o w i n g t h e case 
o v e r a f e w y e a r s u n t i l na tu ra l d e a t h 
o c c u r s , o n t h e o t h e r h a n d , t o s t u d y 
v a r i a t i o n s i n d u c e d in t h e g r o w t h o f 
b e a n r o o t s r e q u i r e s o n l y t e n t o t w e n t y 
d a y s o f o b s e r v a t i o n . T h e p h e n o m e n a 
i n d u c e d in t h e i r r ad ia ted p l a n t s o r 
m i c e are c o m p a r e d t o t h o s e o c c u r r i n g 
n a t u r a l l y in t h e s a m e s p e c i e s a n d t o 
t h o s e o b s e r v e d a f te r e x p o s u r e t o 
m o r e c o m m o n f o r m s o f r a d i a t i o n s u c h 
as X - r a y s a n d n e u t r o n s . 

W h e n t h e w o r l d ' s f i r s t h i g h e n e r g y 
a c c e l e r a t o r s c a m e i n t o a c t i o n , t h o r ­
o u g h p r e c a u t i o n s w e r e n o t t a k e n t o 
c o m b a t t h e d a n g e r s p r e s e n t e d b y t h e 
e m e r g i n g b e a m s a n d b y t h e g r a d u a l 
a c c u m u l a t i o n o f i n d u c e d r a d i o a c t i v i t y . 



On 20 May the 'mole' had burrowed its way 
650 m around the SPS tunnel. The photograph 
shows the spoil being pulled out by trains-
twelve wagons carry 60 tons at a time. The pipes 
on the right of the tunnel wall take air and water 
to the working face. Metal hoops are installed 
temporarily to hold the walls at this point in the 
tunnel since it is one of the sections which will 
be later enlarged from 4 to 6 m. 

This tank is being built to dry out vacuum 
components for the SPS — along the walls 
are the supports for the heating elements. 
The components will be chemically cleaned and 
rinsed with demineralized water. Within the 
tank they will be heated to 150°C while under 
a vacuum of 1 torr. After this they will be 
sealed off and be ready for installation. The 
tank, constructed in the Main Workshop, is 7 m 
long and 1.5 m in diameter and is scheduled 
to be brought into use at the end of June. 

S h i e l d i n g o f t h e m a c h i n e i t se l f w a s 
t h o u g h t t o be e n o u g h . T o e n s u r e t h a t 
t h e a p p r o p r i a t e m e a s u r e s w e r e t a k e n , 
w h e n C E R N ' s f i r s t a c c e l e r a t o r ( t h e 
S C ) o p e r a t e d i n 1 9 5 7 , a s m a l l r a d i a ­
t i o n p r o t e c t i o n g r o u p w a s f o r m e d a n d 
a t t a c h e d t o t h e S c i e n t i f i c a n d T e c h n i ­
ca l S e r v i c e s D i v i s i o n , t h e p r e d e c e s s o r 
o f t h e p r e s e n t D a t a H a n d l i n g D i v i s i o n . 
In 1 9 6 1 , as p e o p l e b e c a m e a w a r e o f 
t h e c o n s i d e r a b l e p r o b l e m s i n t h e f i e l d 
o f r a d i a t i o n p r o t e c t i o n , t h e g r o u p w a s 
r e o r g a n i z e d a n d a t t a c h e d t o t h e D i r e c ­
t o r a t e . It n o w has a b o u t f o r t y s t a f f 
i n c l u d i n g v i s i t i n g s c i e n t i s t s a n d a f e w 
F e l l o w s . 

T h e m a i n a i m o f t h e H e a l t h P h y s i c s 
G r o u p is t o l o c a t e r a d i a t i o n h a z a r d s t o 
assess t h e m c o r r e c t l y , t o t a k e n e c e s ­
s a r y p r e c a u t i o n s o r i m p o s e n e c e s s a r y 
r e s t r i c t i o n s a n d t o pass o n i n f o r m a t i o n 
e f f i c i e n t l y . T h e g r o u p m u s t a l s o c h e c k 
t h a t p e r s o n n e l r a d i a t i o n e x p o s u r e s 
r e m a i n w i t h i n a c c e p t a b l e l i m i t s . 

T h e h a z a r d s v a r y a c c o r d i n g t o 
w h e t h e r m a c h i n e s a re r u n n i n g o r 
s h u t d o w n . In t h e la t te r c a s e t h e d a n ­
g e r c o m e s f r o m c o n v e n t i o n a l ( m a i n l y 
g a m m a ) r a d i a t i o n d u e t o a c t i v a t i o n o f 
t h e a c c e l e r a t o r c o m p o n e n t s b y h i g h 
e n e r g y pa r t i c l es a n d t h e r a d i o a c t i v i t y 
m a y r e a c h v e r y h i g h l eve l s l o c a l l y . I n 
t h i s c a s e , m o n i t o r i n g a n d p e r s o n n e l 
d o s i m e t r y d o n o t p r e s e n t a n y b a s i c 
p r o b l e m s t h o u g h t h e h a z a r d s d u e t o 
h i g h i n t e n s i t i e s a n d u n u s u a l s p e c t r a 
h a v e t o b e t a k e n i n t o a c c o u n t . A t 
p r e s e n t 9 0 % o f t h e t o t a l r a d i a t i o n 
d o s e r e c e i v e d b y C E R N p e r s o n n e l is 
o f t h i s t y p e . 

W h e n t h e m a c h i n e s a re r u n n i n g 
t h e m a i n h a z a r d s are d u e t o h i g h 
e n e r g y p a r t i c l e s a n d t h e i r s e c o n d a r i e s . 
T h i s m a y e f f e c t n o t o n l y t h e e x p e r i ­
m e n t a l a reas b u t a l s o t h e i r i m m e d i a t e 
s u r r o u n d i n g s a n d e v e n t h e w h o l e 
s i t e . In c o n t r a s t t o ' c o n v e n t i o n a l ' 
r a d i a t i o n , t h e h a z a r d is m u c h m o r e 
d i f f i c u l t t o e v a l u a t e as n o s i n g l e 
i n s t r u m e n t c a n p r o v i d e a c o m p l e t e 
p i c t u r e o f t h e r a d i a t i o n . 
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Completion of the winding of half the coil for the 
d.c. superconducting bending magnet now 
installed in the beam-line to the European 
bubble chamber, BEBC. Inset is a microphoto-
graph of a cross-section of the superconductor 
used in constructing the magnet. The conductor 
is rectangular, 1.5x3 mm2; inside a copper 
matrix are 367 thin filaments of niobium-
titanium 65 \Lm in diameter. 

A t C E R N a se t o f d e t e c t o r s is u s e d 
t o m e a s u r e t h e t o t a l r a d i a t i o n d o s e : 
n e u t r o n s f r o m t h e t h e r m a l r a n g e u p t o 
a p p r o x i m a t e l y 1 5 M e V are m e a s u r e d 
w i t h a n R I C ( r e m i o n i z a t i o n c h a m b e r ) , 
p a r t i c l e s a b o v e 2 0 M e V ( f r o m n u c l e a r 
i n t e r a c t i o n s ) are m e a s u r e d b y c a r b o n 
a c t i v a t i o n , a n d g a m m a s a n d c h a r g e d 
p a r t i c l e i o n i z a t i o n are m e a s u r e d b y 
d i f f e r e n t i a t i o n b e t w e e n t w o c h a m b e r s . 
I t is t h u s p o s s i b l e t o o b t a i n a q u i c k 
p l o t o f t h e r a d i a t i o n f i e l d s in t h e 
e x p e r i m e n t a l ha l l s , e v a l u a t e t h e 
h a z a r d s f a c i n g t h o s e w o r k i n g t h e r e 
a n d a d v i s e o n t h e n e c e s s a r y p r e ­
c a u t i o n s . 

T h e H e a l t h P h y s i c s G r o u p h a s 
e s t a b l i s h e d a n e t w o r k o f m o n i t o r s 
c o v e r i n g e a c h e x p e r i m e n t a l ha l l a n d 
t h e s i te as a w h o l e . T h e m o n i t o r s a re 
o f t w o t y p e s : 
- e q u i p m e n t f o r m o n i t o r i n g t h e r a d i a ­
t i o n a reas , w h i c h c o n s i s t s o f p o r t a b l e 
i n s t r u m e n t s f o r m e a s u r i n g t h e t o t a l 
d o s e e q u i v a l e n t a t s p e c i f i c p o i n t s a n d 
o f a n e t w o r k o f i n s t r u m e n t s p r o v i d i n g 
r e a d i n g s w h i c h are c o n t i n u o u s l y r e ­
l a y e d t o t h e G r o u p a n d , i f n e c e s s a r y , 
t o t h e c o n t r o l r o o m s ; 
- f i x e d m o n i t o r i n g s t a t i o n s w h i c h 
c o n t i n u o u s l y m e a s u r e a n d r e c o r d t h e 
r a d i a t i o n l eve ls o n t h e s i t e . T h e s e 
s t a t i o n s c a n b e read r e m o t e l y . I n 
a d d i t i o n , a d e n s e r n e t w o r k o f i n t e ­
g r a t i n g s y s t e m s p r o v i d e s t o t a l d o s e 
r e a d i n g s w h i c h are d i s t r i b u t e d a t 
q u a r t e r l y o r y e a r l y i n t e r v a l s . A s t h i s 
n e t w o r k e x t e n d s t o t h e f a r c o r n e r s o f 
t h e s i t e , t h e r a d i a t i o n l eve l j u s t o u t s i d e 
t h e L a b o r a t o r y is a l s o e v a l u a t e d . 

T h e i n s t r u m e n t a t i o n a l s o i n c l u d e s 
m o n i t o r s i n s t a l l e d a t c r i t i c a l p o i n t s o n 
t h e s i te t o c h e c k g a s a n d l i q u i d w a s t e . 
E x p e r i e n c e has s h o w n t h a t t h e h a z a r d s 
d u e t o r a d i o a c t i v i t y i n g a s a n d l i q u i d 
w a s t e a re n e g l i g i b l e b u t a c o n s t a n t 
w a t c h is s t i l l k e p t o n t h e m . T h e G r o u p 
a l s o h a n d l e s a l l t h e p e r s o n n e l d o s i ­
m e t e r s d i s t r i b u t e d t o t h e s t a f f ( m o r e 
t h a n 5 0 0 0 per m o n t h ) . 

O n a v e r a g e o n l y a f e w i n c i d e n t s 

w h i c h r e q u i r e t h o r o u g h i n v e s t i g a t i o n 
a re r e c o r d e d e a c h year . C a s e s o f o v e r ­
e x p o s u r e are f e w in n u m b e r a n d , 
u n t i l n o w , l o w i n v a l u e . D u r i n g t h e 
pas t t e n y e a r s , d o s e s r e s u l t i n g f r o m 
a c c i d e n t s h a v e n o t e x c e e d e d f i v e o r 
s i x t i m e s t h e m a x i m u m p e r m i s s i b l e 
a n n u a l d o s e . 

Superconducting 
bending magnet 
A s u p e r c o n d u c t i n g b e n d i n g m a g n e t 
has b e e n d e v e l o p e d f o r t h e b e a m - l i n e 
t o t h e l a rge E u r o p e a n b u b b l e c h a m b e r , 
B E B C . I t is n o w i n s t a l l e d in i ts f i n a l 
p o s i t i o n i n b e a m u 7 , s o m e 5 0 m f r o m 
B E B C i n t h e W e s t Ha l l w h e r e it p r o ­
v i d e s a d e f l e c t i o n o f 8 ° . 

T h e p r o j e c t has a l r e a d y b e e n d i s ­
c u s s e d i n v o l . 1 0 , p a g e 2 2 8 . I n i t i a l l y , 
t h e r e w e r e p l a n s f o r t w o i d e n t i c a l 
m a g n e t s e n c l o s e d i n a c o m m o n c r y o -

s t a t , a n d t h e t e c h n i c a l f e a t u r e s w e r e 
d e s c r i b e d b y G . Kesse le r , P. Lazey ras 
a n d F. S c h m e i s s n e r a t t h e C o n f e r e n c e 
o n M a g n e t T e c h n o l o g y h e l d i n H a m ­
b u r g in M a y 1 9 7 0 . S i n c e t h e n , t h e r e 
h a v e b e e n s o m e c h a n g e s . First o f a l l , 
t o g i v e s c o p e f o r p o s s i b l e m o d i f i c a ­
t i o n s t o t h e b e a m a n d e s p e c i a l l y t o 
t a k e i n t o a c c o u n t t h e a d v e n t o f t h e 
S P S , g r e a t e r f l e x i b i l i t y has b e e n o b ­
t a i n e d b y s e p a r a t i n g t h e t w o m a g n e t s 
a n d h a v i n g e a c h o f t h e m in i ts o w n 
c r y o s t a t . S e c o n d l y , i t t u r n e d o u t t h a t 
t h e b e n d i n g p o w e r r e q u i r e d f o r t h e 
i n i t i a l o p e r a t i n g p e r i o d o f B E B C 
w o u l d b e l o w e r t h a n f o r e s e e n a n d 
t h a t a s i n g l e m a g n e t w o u l d b e a d e ­
q u a t e . Fo r t h e s e r e a s o n s , o n l y o n e 
s u p e r c o n d u c t i n g m a g n e t f i t t e d i n a 
c o r r e s p o n d i n g l y s h o r t e r c r y o s t a t has 
b e e n b u i l t . I n a d d i t i o n s m a l l c h a n g e s 
i n c o i l c o n f i g u r a t i o n a n d a s l i g h t 
i n c r e a s e i n e f f e c t i v e l e n g t h r e d u c e d 
t h e n o m i n a l c u r r e n t a n d t h u s t h e 
c u r r e n t d e n s i t y a n d s t o r e d e n e r g y . 
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