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Abstract

The feasibility of the transverse intensity distribution measurement of low-energy (keV/u-range) ion beams using
radiochromic films is explored experimentally. For this purpose, we employ a Gafchromic radiochromic film, HD-V2,
which has no surface-protecting layers for the active layer. The coloration response of the films irradiated with ion beams
at a wide kinetic energy (1.5 keV/u ~ 27 MeV/u) is characterized in terms of the optical density by reading the films with
a general-purpose image scanner. The dependences of the optical-density response on beam energy and ion species are
discussed. It has been found that the optical density of HD-V2 is sufficiently increased by irradiation with ion beams on
the order of 10 keV/u, whose range is much shorter than the thickness of the film’s active layer. We have demonstrated

that the Gafchromic film is useful for the measurement of the intensity distribution of such low-energy ion beams.
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Figure 1: SRIM simulation results of the range and
stopping power of the '2C ion beam in the HD-V2 active
layer. The green dashed line in the upper graph indicates
the nominal thickness of the active layer (12 pm).
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Figure 2: Coloration response of HD-V2 to C-ion
irradiation at eight different kinetic energies. The net
ODs are plotted as a function of the fluence of the beam.
The dashed lines are the linear fitting results in a low
fluence region for each energy. The solid curve is a
response curve Eq. (2) fitted using the first six data
points for 30 keV/u (see Sec. 5).
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Figure 3: Sensitivity of HD-V2 to C-ion irradiation. The
gradient of the linear fitting function in Fig. 2 is plotted
as a function of the incident C beam energy. The dashed
line is the linear fitting result except for the 27-MeV/u
data.

T5 1.0MeV/u DIGAIRE N e K A>T, J0iRn—
FILF—TIE. ﬁ%’aﬁ@ﬁiékbf)(:@fﬁﬁﬁTL\
WCRENDENIC, AF =R X — 2T HHIT 5,
27MeV/u DB — A 1Lz g &=+ 40l _mu_?“é%@@
BHAEREZY 1.0MeV/u DFEITH RTINS 25728

BIEMETLIZEE BN,

O FE AL D e KAE : NG =L F— KL 725
i}:“ RRMEITE T L, ,ﬁz}: N TE—A0ME 5
e ﬁ&i%{“uwﬁ ITBEALRNTZD THD,
Figure 4 (WO D KA . SRIM B3RO 7o TR
(Figure 1) DL CF v LTz, (#2832 30keV/u
LA BBRN T, ) WO O e RAEIIRFR I L LR
T 5,

lkeV/u A —4 —Tix, BENZLDWIEEZIZIER
IZINEoTe, Fo, BRTVAYEZESTZLOO, R

- 1278 -



Proceedings of the 13th Annual Meeting of Particle Accelerator Society of Japan
August 8-10, 2016, Chiba, Japan

1.0
0.8
a
o o
£ 0.6 100 keV/u C
C g
% 0.4+ .
<
= ] 930 keV/uC
0.2730 e 3 kevi
1 _.-“10keV/uC
0.04:©3.0keV/uC

1_l_l_l_l_|_l_l_l_l_|_l_l_l_l_|_l_l_l_l_|_l_l_l_l_|_l_l_l_l_|
00 05 10 15 20 25 3.0
Range in the HD-V?2 active layer [um]

Figure 4: Maximum OD plotted as a function of the ion
range estimated using the SRIM code. A triangle,
circles, and a square show the data on H, C, and Au ion
beams, respectively. The dashed line is a linear function
obtained by fitting the C-ion data.
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Figure 5: Coloration response of HD-V2 to 30-keV/u H,
C, and Au ion irradiation. The net ODs are plotted as a
function of the fluence of the beam. The dashed lines
are the linear fitting results in a low fluence region.
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Figure 6: 2D fluence distribution determined from the
response curve Eq. (2). The lower panel depicts the 1D
distribution along the horizontal dashed line in the upper
panel. Two linear streaks along the vertical direction are
induced by the tungsten wires for preventing charging.
An HD-V2 film was raster-scanned with the 30-keV/u
C beam of 0.7 nA for 3 s.
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