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Thls reglonfrepres nvs'a\“lcck1ng 1% of ﬁhe frequenniesgri" ‘
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w1th eaﬂh other and the dxmcnsions of the chamberq. For large m and n thé'varlatlons
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On +he other hand rescnances in Whlch the frequency shlft terms are negllgiblep
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o »fluence cf the phase na‘monsa o .
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B! ;“ S It {s of Lntereot to know by'what amount 55 mnst dlffer from -28ro to av01d 8
S -resonanﬁeo*i'eoo to prevent ﬁ e cccurrence of 2 locklng 1n reg:.on° ,Thé‘answer is

}:?fﬁ'f‘contalned 1n equatlan (10) cf %he second example, for the 1ast term on the rlght .

. 1  hange 1n the shape of +he fleld Should ellmlnate the resonance
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For reqonaaﬁes of higher order, the requlred change is. smaller yet° 1f one
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phaSe osclllatlons 1n a clrcu*ar machlne 1s well establlshed _It_hgs!reqently‘

o 84" Kerst and ‘.S3er’,b'e‘r'_9 PhySRev §_C_>_;,53=-_'(1'94_1)‘ ,
'{f, i to 1ntrodugﬂ en addltionalhdamplng of the phase 080111at10ns. Wb relnvestlgated
’gﬁ the problem of éamping for the machlne'w1th stralght sectlons, 1nclud1ng the effect

of such 8 v&rlaﬁzono' It w111 appear that the stralght sectlons have no “influende

’

T -on the dampingo but that Padlal varlatlon of the acceleratlng fleld can 1ndeed

1ncrease the damplng of tha phase osclllatlonsg though only at the expense of

.

decreasing the damping oi th< free radlak osclllatlonso-_“- “J3:,5 3}\,',g~

-



» - Al .
. . Do !
~ . . P A ) f
& . S
A X - . T . ' - -~
’ S - ® M e .
: W . * r . .
- WL UCRL, 647 ..
R LY . . E = .
PR RO L 5
. . . ; .
I . - ‘ _.
v * ) P - . . K
¢ T : -t : :
. - ’
B
.
. - R
e
) A
- - o
e N
¥ . .
e
" e 'ZTFV ‘
' - ~ s .
o .2 Trrs ¥
N : .
: @

i ‘,synchrononb velo

c1ty by' &

v FERTRE . ,
. ~"11ght, - In; the firéf, c’ase the w:rol‘taffe ga;n wzll nécesqwlly be <8 funcmon of ‘ _
o radlus Dec.awse oi 1eakagr; Ae:f‘_f ects° a radlal *;rarlai";on m:‘».y e 1nf;rodupe<; in ‘thr> i
. 1a,t+er c’sAé- 'by shaplzig;t;ie dee facesa V.I'Bé%a;ilse‘.'of "the »‘d.éoér;é.éﬁce o;r.l'ftime,of. fulighﬁ.:,, '
3 ‘ the vcli:a X galn m,li als;) bs 'a funchon of veloc1‘by ‘m t};e dee type acceleratoro .
. ) We sht:;l.l!. ‘accordrwly, .vmm, V ag | | . | o ‘ :
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where V is the matlmnmvaltage galn at the SJnchronous radlus, 7és“is'a’measﬁré4

RS

:;and (14){ omb1ne to glve, for small amplltudes of. osclllatlan, - iv_« f
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9 valld 51nce 1nJect10n occurs many perlods of phase
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Ws see that the damplng 15 1ncreased 1f é:,ls negatlve, that lS, 1f the

-; acceleratlng voltage decreases w1th anrea51ng rad:Lus° On the other hand there

is & def1n1te upper 1Lm1t perm1331ble for E' B If the Osclllatlons are to be'”

-dmnped at allo 1t 1s necessary that K -‘_~'{-i e _,__,.VH B 'v_v

1d is turned on, represents a motldn whose phase B
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, ?_g:"; . where Ps. is the eynchronaus mamentum, The resulting increase in tha amplitude off'
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BRIZES oscill@tion depends on the phase of tne osclllation at the electrode a.nd is given
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where xm 18 thefrelatlve anplltude and“ %/ the ﬁhase cf the osclllahonc Slnce:,“Vﬁ

"the frequency of oscll’atlon 1s net commensurable w1th the rotatlon frequency, e
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for all energieso
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SlnC‘* é: appoarﬂ-f

Cordltlon (25) 1% actually qulte restrlctlve.
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'-we must extend (17) and (18) to 1nc1ude . 1dwer llmlt on £f “" ) .
Jﬁz.caVitY'tyPé‘, ‘ : '
(23) L) B .
* dee .‘*.by'pe‘ , "i,,"é, . - N RO . ‘.

TFor machlne c- (uslng o dee type

electrode)a (23) requlres that ﬁhe voltave varlataon between the center and outer
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’ ¥ edge of'the acceleratlno electrode be not 1ess than =1 6 percent and not greater

than O g percento‘j;_;T"f t t %?.;W ﬁ ?ih
If the dependence ef voltage ;n radlus is not 11ﬂear; the a%er;gé of
€x cos2 WV ;n (20) must be replaced by ”?W
' . R cos kr f(x. cos\V) d\f
Cvwhets | o | :
SRR Vo= V (I +7f(x) )
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