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HI-FAN-69 INTERNAL 

STABILITY OF A KAPCHINSKIJ-VLADIMIRSKIJ BEAM 

IN A CONTINUOUS-SOLENOID TRANSPORT SYSTEM 

L. Jackson Laslett 

University of California 
Lawrence Berkeley Laboratory* 
Berkeley, California 94720 

19 January 1979 

The oscillation modes of a Kapchinskij-Vladimirskij beam1) hav~ 

been analysized by Gluckstern2) for the case of a continuous (constant) 

focussing system. His results permit one to examine the stability of 

such a beam subject to small (infinitesimal) perturbations of various 

forms (i.ncluding perturbations that are not azimuthally syrrmetrical). 

We have made preliminary calculations to this end for several cases 

characterized by different values of the indices m, j, including m > o 

(Gluckstern's notation2), with results presented in attached tabulations. 

Work sheets and related graphs are also attached. 

*Work supported by the U.S. Department of Energy. Calculations performed 
at the behest of Dr. Lloyd Smith (LBL). 

l)I.M. Kapchinskij and V.V. Vladimirskij, Proc. Internat. Conf. High 
Energy Accelerators, CERN (Geneva, Switzerland; 1959); p. 274. 

2)R.L. Glucks~ern, Pros. Proton Linear Accelerator Conference, Fermi 
National Accelerator Laboratory (Batavia, Illinois; 1970), p. 811. 
For a perturbation expressed by 

.1~ ,•' the c:~:~:l~n:m.~::i::~:Fl (- j, m + j, m + 1; r2) [See Eqn.(l8), p. 814], 

~ .. ~ . 
j 2 00 

oj,o + ((~}j~i)j/ ;Pz = -i>..! (coss)m2F1 (-j,m+j,m+l;cos
2

e)ei>..sds 

[Eqn~ (19), p. 814], where v2 = v
0
2 - wp2, 2F1 is the hypergeometric function, 

and o. is the Kronecker delta. Evalu~tion of the integral, for any specified 
J,O 



- 2 -

Footnote 2) continued. 

pair of indices, leads to a result of the -fonn 

,.} 2 
- 2 = Fcn{f. ). 
wp 

A plot of Fcn(f-2) vs. f- 2 (for positive values of f- 2) serves to indicate 
whether a full set-of positive roots f-2 exists for every positive value 
of ,}!w/ (unconditional stability) or, otherwise, reveals the lower 
bound to v2/wp2 values for which a full set of positive roots f- 2 will 
occur (condition for stability). 
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