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___ Phasotron and medical applications

2 - Synchrocyclotron “Phasotron”
A\ ' ' The First Accelerator in Dubna
Constructed in frames of the Soviet Atomic Project,
commissioned in 1949, still in operation
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Beam dynamics calculation
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Acceleration of 2000 particles (without space charge effects) from
radii of ~100cm till to entrance in the extraction system

Initial data taken from calculations of beam dynamics during first 3000 turns after ions source

taken in account effects of the space charge
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1500 turns from the bunch start
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analysis of the measured

|

/ ' ]I* magnetic field map
I
|

1
1 r
/ \,\—‘ | Frequency of the betatron
\/‘ _ oscillations basing of the
Ve
1

Vertical betatron frequency
for the equlibrium
accelerated particle in during
modeling of the acceleration

Q Qr yer. @
. 12.03.84 /\
0.3 = !
Qz
ae
4
02112 ] >
e
Vb
\
01111
=
|
/ OHuweHko I1.M.
0 1_q—,____—‘ 1996 |
50 200 250 7k icm)
0.4 _ : ; :
0.3 4
0.2 -
0.1 |
0 50 100

150 200 250 300 7
RuUPAC-2012, 24-28 Sep, St. Petersburg



ocs
2pMA MAINUTA

m T T T T T X T ¥

A48 ()

N,

Extraction system scheme of JINR Phasotron P-peeler, R-regenerator, |,
Il, 1ll, IV — sections of the extraction channel
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Magnetic field of the peeler &
regenerator (1) and its gradient (2)

HBPBMETPBI IJIICMCHTOE CHCTCM 336:[)003 H BEIEO/A.

KTC (eppoMarsHTHEIE CCKINH Bozoynurens | Pereneparop
ITapamMeTpsl CHCTEMEI BEIBOIA
1 2 3 4 5 6 7
®1, ° 1.0 9.8 20.0 252 36.5 348.0 50.7
2, ° 9.8 18.7 24.7 35.8 44.7 353.7 56.4
AB, kG -4.7 -4.5 -4.0 -5.4 0.0 -2.48 2.16
dB/dX, kG/cm 0.15 | 0.03 -0.1 -0.1 1.0 -0.31 0.27
I'op. antepTypa, cm 1.8 1.8 2.2 2.6 5.0 11.0 13.0
R;, cm 275.6 | 276.2 | 279.5 2823 | 291.0 2725 274.5
Ry, cm 276.2 | 279.0 | 282.0 290.5 | 299.0 2725 274.5

B Tabmune

IIYIKA. MarguTHEIE IO 3JIEMCHTOB YEA34aHEBEI /14 CCPpCIHH HX allICcpTyp.

RuUuPAC-2012, 24-28 Sep, St. Petersburg
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Particles positions at the radial phase-plane
at the entrance into the extraction system

Particles positions at the R-Z-plane at
the entrance in to extraction system
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Particles energy distribution at the
entrance to the extraction system
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20-rms-beam-envelopes inside Phasotron extraction channel
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[Mpodunu nyydka B Touke A (cMm. Puc 1) n
Ha Bxoge B marHuT Cl1-35 nosnyyeHHble
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' WIBA Superconducting Synchrocyclotron for |
Proton Therapy: Central Reglon Design

E. Pearson, W. Klaaye orbe aagdlaa -worldwide.com)
M. Conjatir ' : mwWw.aima.fr)

]

Introduction = : apture

ons can be more compact than
] Strons, however, there is also a
need for a more compact and ICAQ K= ; : ~eam intensity. The reason is that
therapy product. The S2C2 is a 28 SSICE TS . . chrocyclotrons are captured during
of diameter 2.5 m and an extracte S NN ;o7 e - : -~ - - action of the frequency modulation
20 nA. The magnet has a rotational i conditions at injection time therefore
and a maximum magnetic field of ffect on acceptance and capture.
superconducting coils. The cent
crucial importance to the optical g
and so accurate design is ma

The first IBA superconducting
(S2C2) is being developed in respo

Capture
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@ The Technology

THE SCIENCE THE TECHNOLOGY THE SYSTEM

HIGH ENERGY CANCER CARE THE TECHNOLOGY

() M EVI D N H TRINIOBIUM CORE™ H DIRECTDOSE™ M CLINICAL SYSTEMS
)

: f ras limited by
medical systems '

Throughout my career, | have been convinced that proton |
f ort and

tne

1ormous size and comp
T

ry systems. We |
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remarkable therapy.” Kenneth Gall, Ph.D., Co-Founder and Chief

m

TriNiobium Core™

Mevion has designed a high-energy proton
source that has dramatically reduced the size
cost, and complexity of proten acceleration; the
world's first superconducting synchrocyclotron
The enabling technology is the TriNiobium

Co an industrially used superconducting
metallic compound called TriNiobium Tin (Nb3Sn)
that is at the center of the accelerator. Powered
by the TriNiobium Core, this revolutionary proton
accelerator is only 6 ft (1.8 m) in diameter, but can
generate 250 MeV protons capable of reaching
targets as deep as 32 cm. With this dramatic size
reduction, the proton source is coupled to a high-
precision beam delivery and shaping device, and
tightly integrated with the most advanced clinical
systems.

The MEVION 5250 Proton Therapy System is
USFDA 510(k) cleared and complies with
MDDV/CE requirements -
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