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Figure 15.14 Phase stability in a synchrocyclotron. Particles arriving at a gap a

bit early (point b) are accelerated and at the next gap crossing (point b’) are
bunched closer to the particles in the synchronous orbit (points a, a’). The same

effect occurs for particles arriving a bit late (¢, ¢’). Point d is an unstable point, and

particles just ahead of or behind d appear at the next crossing further ahead or ”
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Figure 15.24 (a) Diagram of 400-GeV CERN super proton synchrotron. The 26-GeV proton synchrotron (PS) serves as

injector for the main ring, which has a diameter of 2.2 km and straddles the border between France (F) and Switzerland
(CH) at a mean depth of 40 m. Courtesy of CERN.
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The Sandia Neutristor neutron-generators:
size 1.250 x O.
1000n per 500ns pulses.
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The Spallation Neutron Source (SNS)
IS an accelerator-based neutron source
facility that provides the most intense
pulsed neutron beams in the world for
scientific research and industrial
development.

Front-End Systems Accumulator Ring Proton_ beam e:-nergy'l' 0.9-1.3 GeV
(Lawrence Berkeley) /" (Brookhaven) Intensity - 9.6 QL0 protons/sec
Pulse duration- 380ns(FWHM)
» st Repetition rate - 60Hz
Total poweri 0.97 1.3 MW
Liquid Mercury target 7 10ton

(Los Alamos and
Jefferson)

Mercury
Cooling
Jacket

Instrument Systems |
(Argonne and Oak Ridge)

Stainless
Steel
Containment
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CYCLOTRON
Accelerates protons
1o great speeds.

ENERGY SELECTION SYSTEM
Sebects profons at the comrec
welieity to trest & particulsr tumos

] totsls ts dzdzr 2
sjtcOf jolsd
Csdi3f dzj ¢ M

777 GANTRIES
1 Spin anund
| patients to
| deposit pratans
1 ot optimal angle.

BEAM
TRANSPORT
SYSTEM

Proton beam zips
through & wacumm

inside a stainbess-steel
pipe lined with
high-tech sensors.

FIXED BEAM
Used for certain
tumars that don’t !
[ R T ) ———— |
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Lio, Clz’ N“. O"’, Ne’°, Mg", Al", Sn’ A‘O, Ca‘°. Crsz’ Ni“, Snlzo’ szoo
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ljtfsJHszJ dzs BBBdzr hdasd dL d3j dgj dedw dzd W tsted3¥ WHteO, MM
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IEJIbIM PAJOM OCODEHHOCTEH, OOYCJIOBJICHHBIX HAJIH4YMEM Y HHX
fonbiMX 3apsna Z M maccel M:

1) nepemaya OOJBIIMX HMMITYJILCOB,;

2) nepeaada OOJbBIIMX MOMEHTOB,

3) obmMeH OONBIIUM KOJMYECTBOM HYKJIOHOB,

4) 0COOEHHOCTH 2JIEKTPOMArHHTHOTO B3aHMOJAEHCTBHS (Do/bILIOE
¥ MHOTIOKpPAaTHOE KYJOHOBCKOE BO30YyXICHHE, CHJIbHAS HOHH3ALMA,

KOPOTKHE npoberu).
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