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Abstract

Since a laser-driven dielectric accelerator (LDA) is capable of delivering a submicron-size ultra-short electron beam,
LDA would be a useful tool for a radiationbiology research. The oblique incidence configuration of LDA relaxes the
synchronization condition as d/A = v/c(1 — (v/c)nsinf) "' and decrease the required energy by a factor of cos®,
where 6, A, d, v and c are an incidence angle and a wavelength of the laser beam, a grating constant, an electron speed
and the light speed, respectively. Two gratings with sub-micron grating constant (d = 560nm) were fabricated by the
electron beam lithography. Two different material structure of silica (SiO2), crystal silica and glass silica, were tested.
The grating on the glass silica seems to be favorable for the acceleration experiment because a surface roughness of a
groove of the grating is a tolerable level. On the other hand, intolerably big humps were distributed in grooves of the

grating made of crystal silica.

1. ELC®HIC

L —Y—EREEFEAINEIZ Y T 2o v Ao —
LEEST-NBIZBNTE 28020, Fixld, 20
& 5 R A RO L — W — EREh S AR N 25 % U
EYEFRIZIGHT 2 -0 EED TS, HiE
k. BOLFEAMEE N CHIfEDH - 2 EIC 1 I 2av
UFOY—A%ZBHUTEDEDEYEN - L
b2 LUAIETE 5 L5 R %@%%f%é e
MY R 2 DG CHERIZ T 27200121k, %
%u%—fwbvf#%fﬂ?f%é:aﬁ%ibmo
COHWIZBEREY —ADIZ XV F—I13H IMeV TE
MEIZH 0.01fC TH B, TNETITHKLIZ. FHEBAEM
WO T EMRERZTH L ERWEHONE 2728
WEAI[E A 7 (binary grating) (ZX LT, TS KO
BUEZTEIZ X > THED =D DEG#E /ST A — X & 3K
72 [1,2,3] 0 [EIHFREFIEIRRMED fh 5 1E M2 R &
BRZEDNEFELWA, FHIZT CTHEETFOM®EIXA
BTHhD, BLrld, BFHEDOFHEIZEI>T, 21k5G
EFI)IVCHEERTEHTCFDID Y Ialb—Yyaya—
F meep Zffio TV — YV —EHRDHEEZFEL, BFHET
DT A =R AL THEOREE, I OREES AN
EAENC 52 B8 % Gl U 72 (4], T o OFERIZE
DE, SRR TR AV T RE G R A R T
% il E UMRHZ X 2N THIE 0222 B U TR L 7z,

2. ZEHOIFEFRIK

PV P SONEE Y S SNDOPN- I =€ HT=- PN
FTHR RO AR THEEFNEDATRETH 5, AGHA
0 THRIO AH U THBEHARNEEFT S 72DI2iX, A &
V=Y —JE, c 2N, n Z2EFRE LT, BIFE
TOMTERd LEBETOHE v ODELGSM d/X =
v/e(1— (v/e)nsind) ™" 2= LENH 5, Fig. 1(a)
WWRT D12, BOAFOLGEIFEEANDLGEIZH
RTHKFERZPPARE BRI EATE S [5], HiFT

* koyamakz@post.kek.jp

vIc=0.7 (205 keV)

<
J.’i 15t n=1.45 0.6 ZBkeV)-
= 05 (79
©
£ 10} ]
c 0.4 (47 keV.
8
g 08 ﬂ
£ >
<
S 0.0 . L . N L
0 10 20 30 40 50 60 < 2 *
Incident angle 0| (deg) ¢,

(a) (b)
Figure 1: (a) tsynchronization condition for the oblique in-
cidence configuration. (b) oblique incidence configuration.
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Figure 2: Electron-beam lithographic process.
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Figure 3: Scanning microscope image of the grating.

AFM images and sectional shapes across pillars

Crystal quartz Glass silica

HHHF |||||||

U
0 1000 2000 3000 4000 g

A-A' Distance(nm)

£

(=]

(=]
£
o
o

Hight{nm)
n
[=]
(=]
Hight(nrn)
n
[=]
o

0 1000 2000 3000 4000

B-B' Distance(nm)
Figure 4: AFM images (upper) and cross-sectional shapes
along lines A-A’ and B-B’ (lower).
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AFM images and sectional shape of humps along grooves

Glass silica

Crystal quartz

1 I|L§

.......

0 kel AR T

500
400.
E a0
éznn:_

D 200

] 500 1000 1500 2000 4] 500 1000 1500 2000
A-A' Distance(nm] A-A' Distance(nm}

Figure 5: AFM images (upper) and shape of humps in
grooves (lower).
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