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Hoto on Phage Shife in Tramsmisnien Limcs
Duc ¢ Iemizing Rediation
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The apalysis givon hore represents an adtompd o cstimete the

magnitude of the phuse shift im the drive linme of tho Project b
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cceleretoy due 6o fenizing radiation from the kiyaireus and the
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eccolerator, TRis guestion is cospecielly pordineat if the 4
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b3 WY

pive
line is placed im tho eccoleratoer dunmel (=8 bhas beean prepesed to
(84

ease the tomperature $oleraace problem),
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In thic smelysis the simple lLeaguuir equatian(l) for the
cf7octive diclectric comatant im o weokly ienized medinm ("pl&sma"}

boen uscd, I6 is givon by the follswing cxpressicnt
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whore
o ieetrons ner omo
n = nenbor of eclociroms per ¢m .
@ = ra8h mans of electron
¢ = cheyge of clociron
W 27w frequency of prepegeting radiastien
€, = diclcctric conatant of froo opace
a2 a
Iy ne 0, . . e 2
Letting p = = (3 s Vacre {1@ in the plasmn €requency,
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and substituting the values of the fundemosinl constenis we obtain
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Lot (1.6 x 107 4 19 x 102 5 208 .
‘;' - L e AT '.:‘-‘.‘.‘(:mr‘r" - . " "
CRg 8,1 x 10721 1 (1,79)% x 1029

(2)

where ve have taken the froquonmcy to be 2088 Me/eec,

We way rewrite Eq. (1) as

€ = {1-p) €, = € = PE 3}
or
SE€ = ~p = = 9,9 x 10728 4 (<)
E

The guide wovclezgth in the transmission lize is given by

~. =KE 4 (8)

g
wacre ¥ iz a comstant dopending upon the configuretion crd dimensions
of the Utrensmissien lino and the frequency. From thia pelaticn we obe-

tain
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The phase shift in a transmission line of length L  caused by e
ant of the wedivm is givem by

ckange %€ in the diclectric consten
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Suhstituting for 53¥3 from Eg, (6) and usi
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Sd = 9,0 x 10722 gy ! (8}

The mumbor of clecirons per ¢a in the troxsmissiom lime ds giver
re pulso)

ol icns formed rowmein during contir
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approximately by (sasuming
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N S .
n o= 2,88 x 107 R

pulse
where Rgul“ﬁ in $he rediatlicn dooce in the tremsmizsion line io
P & g,
reentgens per pulse, Snhotisuting Bg, (2) iz Bg. {8} wo hove
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SF = -84,7 x 10 B atee (19)

Lo~y s 0® s the result is
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Applying Ba. £310) %5 Project B vher
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(£ oo oaw T we v lens than 0,1 radiom, ithen
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Rpuise £ 5,15 x 10 {12)
or

R, £ 11, (at o repctition rate (13)
our o
of 60 pulses/secc.)

In terms of electron donsity and plasms frequency the requiremcnt
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of BEg. {12} =may be eriltten
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nZ 1,07 x 107 olecirons/cm

enad
w [ n é,\“'a
p = - P- 4 1.90 X Z’nl (13)
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iven redictiea imdensity, the electron demsity 2 is pyo-
sorticensi tu the pressere. Thercisre, it may be disireble to cracuate

the drive il.mn to keep tho phoese 8hift widthin reuscnable limits, The

nred & do thue will depeud anpon the inteasity of redisticr in the drive

iing locatisn



