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Abstract

For the purpose of increasing the beam intensity of AVF cyclotron, the improvement of the injection beam intensity is
essential because the beam transmission efficiency of the injection beam line is lower as the beam intensity is higher. In
order to improve the injection beam transport system, the calculation of the injection beam orbit by using a measured 4-
dimensional emittance as an initial value is developed. In this report, three approaches are tested to the calculation. One
is to introduce the calculated magnet field of dipole magnet in addition to solenoid coils and quadrupole magnets. Two is
to use the multiple-stage ellipse model for space charge effect. Three is to add the energy collection.
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Figure 2: 2D emittances of Trl measured by EM 136.
(left) Image of the (u, u’) (right) Image of the (w, w’).
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Figure 3: 2D emittances of Tr2 measured by EM_I136.
(left) Image of the (u, u’) (right) Image of the (w, w’).
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Figure 4: 2D emittance of Trl transported to the position
of EM_136 by calculation with the exiting method. (left)
Image of the (u, u’) (right) Image of the (w, w’).
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Figure 5: 2D emittance of Tr2 transported to the position
of EM_136 by calculation with the exiting method. (left)
Image of the (u, u’) (right) Image of the (w, w’).

3. ZHBEMA (DMI23) DETRHIEEA

DMI23 |24t RS A8 A5, BEH IXRAmEE ok
181 DI AU S A AR 3712 22 5] 5 17 20 B & R B L i
HRHETHLIEfMERE — AEDN B CEXHEE 2 20
5TdH5, DMI23 D1 TOSCA 3D TR LT,

Figure 6 (2 Trl,Tr2 % & fE (18.8A) TRFHE L 7=
DMI23 35 o — LAELEFH R B E 2 DT, HiR
TRAURE Y5 2 AR 9@ B 5 R () 2 R W TR B U728
E, AR 2 BT IR ARG A AR L T — AR
LTy VT — NADRERTT N DT AR (S, X,
y)Dy J5 IHES TR Q)& RO TELNZELE Th D,
WV S T 2 TR EE R 5 0.26m B IC BV T(x, x°
Yy, ¥)=(0,0,0,0)CTH 5, ZZIZH(2)D (Bs,Bx,By) 135

- 1119 -

>



Proceedings of the 14th Annual Meeting of Particle Accelerator Society of Japan
August 1-3, 2017, Sapporo, Japan

PASJ2017 WEP(92

p (TEEE, qI1TEM, Ge)IIHETHD, B s iTie—
Ajiﬁ@’ﬁu X,y V& s HIANZHRTUIRE 5 O TH
%o ONT— MR x J7 1 OEE) SFEXTH D, Figure
6 7 Efiﬁﬂénfﬁk{ﬁﬂfw ZERE L ER A () o
FHAE CITBLE N R D F N G357,

0 — K (1)IT&HE
H(2)Ic&ZH0E

Y

0.1

06 -05 -04 -03 -02 -0.1 [} 0.1 0.2 0.3 0.4 0.5 0.6

Figure 6: The beam orbit with (x, x’, y, y’)=(0,0,0,0). Blue
line is solved by formula (1). Red dotted line is solved by
formula (2) without fringing field.
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Figure 7: 2D emittance of Trl transported to the position

of EM 136 by calculation including the calculated

magnetic field of dipole magnet. (left) Image of the (u, u’)

(right) Image of the (w, w”).

& o
S S

20

u'(mrad)

—~

=
S
£
g

=
=

o
S

5 8000 5 4500

7000 4000

e 3500

2 5000 g2 3083

.

4000 g 5000

g 3000 i 1500
2000

. 1000 40 00

500

6060 -40 70 0 70 40 60 0 -6060 -40 20 n 70 40 60 0
u(mm)

Figure 8: 2D emittance of Tr2 transported to the position
of EM 136 by calculation including the calculated
magnetic field of dipole magnet. (left) Image of the (u, u’)
(right) Image of the (w, w’).
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Figure 9: The left image is a beam distribution on an x-y
plane. The right image is the ellipse calculated from the left
image statistically with the formula (4). The differences
among colors show multiple-step ellipses.
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Figure 10: 2D emittance of Trl transported to the position

of EM 136 by calculation including multiple-stage ellipse

model of the space charge effect. (left) Image of the (u, u”)

(right) Image of the (w, w”).
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Figure 11: 2D emittance of Tr2 transported to the position
of EM_136 by calculation including multiple-stage ellipse
model of the space charge effect. (left) Image of the (u, u’)
(right) Image of the (w, w”).
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Figure 12: Ion beam is “He?" 15.4keV 250epA. The left
image is the beam intensity distribution measured by
123viewer. The middle image is the beam intensity
distribution calculated by the single ellipse model. The
right image is the beam intensity distribution calculated by
the multiple-stage ellipse model.
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Figure 13: Ion beam is 'H" 12.6keV 220epA. The left
image is the beam intensity distribution measured by
123viewer. The middle image is the beam intensity
distribution calculated by the single ellipse model. The
right image is the beam intensity distribution calculated by
the multiple-stage ellipse model.
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Figure 14: lon beam is “He?" 15.4keV 270epA. The left
image is the beam intensity distribution measured by
123viewer. The middle image is the beam intensity
distribution calculated by the single ellipse model. The
right image is the beam intensity distribution calculated by
the multiple-stage ellipse model.
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Figure 15: PF_130 of Trl. The red and blue lines show x
and y profiles, respectively. (left) measured profiles
(middle) profiles calculated without energy correction
(right) profiles calculated with 99% of energy correction.

Figure 16: PF_I30 of Tr2. The red and blue lines show x
and y profiles, respectively. (left) measured profiles
(middle) profiles calculated without energy correction
(right) profiles calculated with 99% of energy correction.
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Figure 17: 2D emittance of Tr1 transported to the position

of EM 136 by calculation including energy correction.
(left) Image of the (u, u’) (right) Image of the (w, w’).
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Figure 18: 2D emittance of Tr2 transported to the position
of EM 136 by calculation including energy correction.
(left) Image of the (u, u’) (right) Image of the (w, w’).
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