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SUPPRESSION OF TRANSVERSE INSTABILITIES BY OCTUPOLE ,LENSES. 

The Landau damping of transverse bunched beam i n s t a b i l i t i e s  can 

only be achieved with octupoles. ESextupoles, which a c t  on transverse 

coherences. through the chromaticity, can provide no Landau damping 

because of. the periodic synchrotron motion.")] A s  a r u l e  of thumb the 

betatron frequency spread produced by such a f i e l d  should :exceed the 

t o t a l  frequency s h i f t  ( r e a l  f imaginary par t s  added i n  quadrature) due 

t o  the impedance dr iving the i n s t a b i l i t y .  

I 

To estimate the required frequency spread w e  ca lcu la te  

which is  the real  p a r t  of the frequency s h i f t  due t o  the beamhi tse l f  and 

i t s  in te rac t ion  with a per fec t ly  conductive vacuum chamber. F o r - a  beam 

.85cm height with h = 4cm.at Y = 12 (@ = 1)  and a bunching fac tor  of .l 

w e  obtain a QQ 

U is 3.2 x 10 c/sec. 

observed. This g i v e s , a  growth r a t e  of 400'sec which1,corresponds t o  the 

V te rmt in  the s t a b i l i t y  analysis  and ind ica tes  t h a t  U>>V. 

- .0014 a t  5 x 10l2 protons. The corresponding value of 

-1 

, 
gi -3 A s i n g l e  bunch e folding time of 2.5 x 10 sec  has been 

Since the beam i s  l a r g e r  i n  the horizontal  plane we s h a l l  only ca l -  

cu la te  the frequency spread i n  t h e . , v e r t i c a l . p l a n e d u e  t o  the horizontals 

motion., i . e .  



- I f  - 2 -  

0 

- -  _ _  _ _  -6 i - where cH = 1 3 . 5  x 10 

p the momentum,*and b = 

y = 12 and b = 5 . 5  x 10 K gauss/meter2 w e  obtain a AQ, = 9.2 x 
the octupoles located atahorizontal  Bmin = 10.8 meters. 

i f  the beam emittances do not change there  is  a f a c t o r  > 3 avai lab le  i n  

the s t rength  over the simple c r i t e r i o n .  

Pfffs--r-ad&T- is  the normalized horizontal--emittance, 

"' ds  i s  the integrated octupole s t rength.  For 

13 

P f o r  

Thus a t  10 ppp 

Octupoles have been used to ,  s t a b i l i z e  the v e r t i c a l  i n s t a b i l i t y  i n  t h e .  

CERN P.S. f o r  several  years(2)'  and recent  measurements (3) indicate .  t h a t  i n  

f a c t  less octupole s t rength  i s  requied than given by the above estimate.  

It is  thus probable t h a t . t h e  octupole s t rength  given should be s u f f i c i e n t  

t o  provide e f f e c t i v e  Landau damping a t  the projected AGS i n t e n s i t y . l e v e 1  
13 of 10 ppp. 
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