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Comments on Machines for the Energy Range 2 Bev to 10 Rev

Several possibilities for accelerators in the 2-to 10-Bev
range have been examined by members of the summer conference
following the suggestion of the National Science Foundation's
committee that high current accelerators are needed in thilas
energy range,

The question of choice of particle, utilization and
desirable energy were sxamined by R, G, Sachs (RGS{MURA)-l), “On
the Application of Very High Energy Machines," Among other
things thls valuable diascussion glves the cross sections to be
expoected and shows that electron accelerators will give about
1000 times fewer interesting particles than proton accelorators
of the same current, Even if the secondary plon beam from a
proton accelerator 1s used to produce the interesting particles,
the vroton acceleratorts pion beam will make 10 to 100 times
more of these particles than the phioton beam of the electron
accelerator can, In addition, a photon beam striking a target
will give about 500 to 1000 times aore electromagnetic background
than will the proton or pion beam., This background is inevitable,
since it comes from the experluent performed and not from the
accelserator,

Although the value of an electron accelerator for study of
strange particles seems less than that of a proton accelerator,
some questiona of the effects of electromagnetic orbital
radiation during acceleration are being looked at by Vogt-Nilsen,

who is visiting us,



The gttractiveness of a linear proion accesierator of
avout 2 3ev as a high current source of Kemesons from an
external and eagily accessible target led us to see what such
an accelerstor was like. For short-llived strange particles an
external source close to the experimental squipment 1s desirable,
The British are planning to construct such an accelerator [or
600 Mev with currents of 1 microamp to 10 microamps (ONRL-LZ-53)
and (AERE G/M 151), L. W. Jones took the British parameters
and information from Johnston on R.F. systems to estimate the
sizes and coats of such an accelerator. The cost came out between
20 million dollars and 38 million dellars, while scaling the
Harwell cost gauve 16,3 milllion dolliars, In additlion to this
great cost, the malntenance on large R.F, tubes alone would cause
continuous opsratlon Interruption esnd would cost about 3 million
dollars per year, Perhaps one should consider usin, & cosmotron
of Brookhaven's size for this enerry range, although the
present averags current from the cogmotron is about 1000,times
less than that which might cowe from a linear accelerator,
The possibility of increasing the output of the cosmotron by
an order of magnitude by inproved injection is teling studied at
Brookhaven and the possiLility of increasing yleld by ralsing
the repstition rate an order of mag.altude in a redesigned machitie
always exists., The present cosmotron 1s svout an order of
magnitude from the space charge limit of the magnet,

The next question considered was whether or not a strong
focussing 6=-Bev proton accelsrator should be made., In digcussing
thls question the intent to use the accelerator as a basls for a

reglonal midwestern high energy lsborsa.ory must be considered,



One mirht take the poaition that the yield from a 6-Dev
accelerator must be at least as great as that fro. the 6-Bev
lNerkeley conventional bevatron if the experimental work is to be-
done in the midwest., Although the bevatron output is now orders
of magnitude below the space charge limit of the magnet, the
Brookhavein cosmotron 1s within a factor of 50 of its magnet's
space charge limit, This nay mean thet in time, as injection
currents are ralsed, thege 1limits nay be nearly attained. The
estimates of 7, T, Cole on this problem show that the limlt of
circulating current at injection into the cosimotron is about
+ 75 amperes for a change of 0,2 in n, Since the cosmotron
injects about 6 turns around the machine, an injectlon current
of at least .,125 amps 1s needad froa the Van de Graaff, This
is about 50 tlres more than now coieg cut of the Ven de Graaff,
so the need for immrovement is evident. The bevatron could
hold about 2,3 ampg at the injection velocity, so 1t is cvident
that a current of the order of a half an ampere 1s :.eeded for
injection to the 1iit, Cole finds that a 6-Bev strong focussing
congtant gradient aachine with the samne space charge 11ialt as
tiie bevatron and with the sane injection energy has a magnet
cap about 83% of the bevatron gap length. Thus the masnet 1is
not going to be auch smaller for‘an aelternating gracdient
synchrotron if an attempt is made to match the space charge
1init per pulse. The A.G. miunet would have an i1 of 35 and
18 sectors.

The point of this comparisca is to stow that tlwre is
doubt that a strons focussing 'iachine would be better to build

thian a revised bevatron at 6 RBev, This situation is changed



1 we aey tnet there is little 1llkelihood tiiet suchy hiph
injectlon currents will ever te achieved. Then cne coulu use
& rach smaller conventional magnet or strong focussing nagnet
to squal the bevatronts eventual yleld., One could also ralase
the repstition rate to gaiu vield but ne would lose bLecause of
only one turn injsction into thesge smaller nagretg. Jigh
repetition rate with a small magnet haa the advantage that the
injector current need .ot be improved much to apriyvach the
dpace cherge 1imit, The A, C, nachiue may wlso be nors
favorable 1§ we can succeed in lesrning liow to use non-llinear
restoring forces since then much greater space charge distortion
of 0 can occur without causing resonant blow-up, The sltuation
is such that there is a pood likelihood Lthet a 4-Dov sirong
focugalnp aachine caa be ade to compete La yleld aal cost
with the bevatron,

It would be uniortunste to be at 6 Lev if nucleon anti-nucloeon
pairs can be creatoed because the turesnold is 5.7 Sev, 1t may

Le that 10 Bev 1s 8till too c¢lose to threshold to rilve much yleld,
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dowever, 1f nucleon poelrs aure vossible, the case for 10 dev

L

sheould be stron,, in btihe alaids of the physiclsts, while the case
Jor b jlev would be weak to tne paysicists but stronz to theo
budget authorltiess The accopanylng renort anowa tho
characteristics of a 15 pulse/sec 10-Bev proton accelerator
guite szimilar to the electron accelersator desi ned lsst summer
by Jones and Luslett (LWJ-LJL-MAC=5). An nccelerstor of this
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type mivht well Le worth otriving r Ia ol
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features are similar to rthe Uornell type ol machilneg



