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the consideration given to the application of strong

le acoelerators has been limited to proton )
n . ral the most versatile tools
very high energy interactions , if several multi-
re to be bullt it might be desirable to have one
ting electrons and producing gamma rays. Among
*.fuch a machine might be the relative theoretical
nalyzing photo meson experiments, the possibility
glectron scattering from nucleons, and the possible

of nucleon pairs, Althovgh Panof‘sky is considering
extending the linear accelerator principle into
. there has been general pessimismsbout the
ulti-Bev cireular electron machine due to the
on radiation loss.

se of the present preliminary study is to demon-
'8 circular electron accelerator appears in fact -
an electron energy of 10,5 Bev, using existing R, F.
pyative power ratings and convenlent frequencies,
erences between an electron machine and proton machine
£ jme emergy are the R, F, and injection systems. It
n. pointed out that by modifying or adding some R, P, cavities
- -and using & d4ifferent injector, an electron machine suoh as herein
‘disetw V;/aem},d be used for protons or vice versa. ,

‘Be m*e ‘considering a machine in detail, a Pow general facts

y reéviewed, The most general use of any very high energy
‘ds to produce particles, therefore the energy availabdble in
the mtar of mass system (considerlng a prcton target) and not in
~the 1ab 13 the rlgure of interest.

For protons on protons,

2(' + El—ﬁa)

- where Ec m, aml are the kinetlc energies available in the center
of masgs system an ?n the 1ab in units of proton rest masses -

For photons on protons, ’

Ecm,= (&E */)JE --.-/

~

Where Ey 1is the lab energy of the incident quant& 1n units of
proton rest masses.

These two expressions are plotted figure 1 for lla'b\ energies to .100,,Bie'v,~
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mss system 1s
. 5 Bev electron machine
:_1 mschine in the center of mass,
mass energy of 3,6 Bev, A 50 Bev proton ’
enter of masa and a 100 Bev machine gives 11,8

the voltage the P, accelerating cavities must
, per tum, this 1is g'lven ag®

13 ‘the gume‘ﬁeld in webers per square meter and £ 1s
dius of ocurvature in meters, Some typioal values for a
i 1 g-iven ‘below-
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l'w tho maohme disousseﬂ below where B = 6,800 gauss and
N > the energy loss. per turn is ZT megavolts at the end

*—‘;'o 111ustrate ‘the feasibllity of a 10,5 Bev eireular electron
1tor, the following numbers have been worked out. The deter-
rametera are the frequency and power limits of the H,P,
and s,t‘numher of R P, stations comparable to the number con-

- in various prcton accelerator designs. .
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' jele;eﬁrm energy , Emax = 10 5 Bev- .
max - gulde fileld B = 8 Kgauss
orbit ra:uus ot’ curvature e = 91 4 meters

169 feet
num’bar of: straight sections N = 6L
number of R, P,accelerators N/2 = 32
1ength of stmight seotions /] = {.915 meters

. 10 ’ 3 feet )
frequency of rotation = —1x10 ., = ,785 Mc/ seo.
L 29 x5.14x10- + 64x91.5 .




15 milliséconds
: g 892 M%urn 4
- turn supplied to ‘electrons f +é;='£ = 2/ ? M / u.rn

volts (assum!e .

ceel/e'rationj: e angle ?}f --%1,3- 77 M/WWT Y
2— = 5 76 c«m

entrant or Rhumbatron cavlty,

7.0 em -
139 Kv/CM
107.9 em
38 em
84 om
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2 Z =02, Ol& mep:o’hms
P = 0,23 M\ W,
RCA 2372

10N -8 1012 electrons = ‘
1.6 x 10 1.6 x 10~7 coulombs
,0126 . 126 amperes ‘

.0122 | 1?2 MVVcn{nr’r

«readily retaln traotable control of the R F
" electron load, The maximum beam pulses 111
ines are 10M electrons per pulse.

f' Stanf‘ord-type Epy = 80 Mev

Biyz: = 52 géuss | |
m MDD . : . : e
B, F, needed at f e' 1011 with 30° phase angle -2 MV e
R.F, following turn-on (L<<%) V= 1.7,:\4’” 1ML

period of turn on M ,
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: ef' beam bef’ore* napture . AK.. /s 5 cem .
=N R i
mj all cavitles perj,cﬂ rele = P T = 116 Kilojoules . = -
oycle, assuming 50% @ﬁf&.ciem% = 231 Kilnioules;;f
pulsing (continuous? R /second ,
1ators = 231 x 16 L = 3,7 megawatts
Kilo1ou1es at $10 per KVA \ 250,000

 the R, F, power to match the volts per turn required
14 reduce the a‘bove f'igure by about a factor of

6 cm x 10 om

_,~*21f151‘&x3.03x60 omd L
Epeak = B2V x10~7 - E,,70.356 megajoules

: i E = 0,713 megajoules Eﬂn:o,‘ﬂ?.mgﬁganu&.zs .
qual amount of leakage flux) | -

net excitation at 16 cps () = 105 radians per second

volt amperss effeotive = EW VA = 75 x 105 voltamperes
idenser benk at $10 per KVA = $750,000 T
“t - condensér bani:. Q - = 100
sombination(as in present syn- ,
shrotrons and betatrons) : - .
: pouer suppned ‘by power souroe s% - P = 750 kilowatts
: total powar &ram : B,F, = 3.'6 megq:@ttaf
na = Rl

total = L.It5

~ total cost of oondenser banks to stdre emergy R,F, 3259,800
- ’ R : L4 . - ma ) N
total #1,000,000

In the tradition of existing electron machines we have assumed
an A,C, magnet; in a resonant oirouit with a condenser bank, Since
energy gein per turn due to field rate of rise is small here compared
to radiation loss per turn, a faster rate of rise and high repetition

Ig canbe had with no added R, ¥, ooit The higher beam rate of
_ electrons per minute (assuming- 10% electrons per pulse) might
~ be d®sirable in some experiments,




‘8lectron 11 - aing che .
ms, ‘the. stored energy fbr, n elaetron linear
(at’18 megawatts per tube ge% efficiency,
and 250 tubes to attain 18

sde modulation, ths: hBave ciroular slectron machine
;loJOules stored energy for the . P

-of phasing the R F QBVItieé-in -such a proposed
_problem to canaidsr. The acceleration madiation
olts and 1s produced arownd the dofat at a rate
A summary of some technisal aawantages of an .
r_a proton machine might be listed, Ho. freqpengy
F. is required, the injection energy, ‘even from

trons comes out of the machine with an extremely
ence so that the experimental area could be

\ble distarnice from the machine. Pulsed electron
are in use, so that beams of higher 1ntensity
3h1ne are possible.

the large huilding overhead, and magnet costs, it
tron machine of 10,5 Bev oould be built for a cost
f a proton maohine of the same center-of-mass '
) 18 not a limit, technically or economically, for
w machines, Using more cavities, more tubes per =
;”198 as high as 15 or ?0 Bev might be considered,

‘above the transition emergy, and the bremsstrahlung -
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