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MOIRCStJuPvVPHfgGh, 0.8” wg/xy
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Size: 70 x 70 x 57 (max) mm.
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(Ichikawa et al., SPIE 7014, 2008.    Ebizuka et al., PASJ 63, 2011b)
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Quasi-Bragg grating

VPH grating��'���¢�
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(Oka et al., SPIE 5290, 2004)



Quasi-Bragg grating)12

A: 10 x 10 x 0.2 x 40 ¿ (À),

B: 1.5 x 10 x 0.2 x 40 ¿ (Á)

MÂ

ÃÄ
ÅF+
0n+x
«ÆÇ

Wave

Guidet



3456)Volume Grating

��Volume

gratingo�9N

�*���: 
�xo

Volume Grating
(Gupt & Peng, Appl. Opt., 32, 1993)
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VPH gratings (Ë) �ÌÍÎª�Volume
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9 : 1, "n = 0.11.
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9 : 1, "n = 0.10.

(Bianco et al., SPIE 7739, 2010)
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ÚÒÛÜÝÞ«ßà áâVolume grating,
ÝÞ«ßà áâQuasi-Bragg grating.

Aspect ratio ~ 60 : 1
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S-TIM39 : 0.976,  0.00549,  0.000145      37.9

S-FSL5   : 0.989,  0.00305, -0.0000768   -39.7



-0.3

-0.2

-0.1

0.0

0.1

0.2

300 400 500 600 700 800 900

FSL5/TIM39/PC
FSL5/TIM39
Grating (12.5 grooves/mm)

A
m

g
le

 [
d

eg
.]

Wavelength [nm]

-0.2

-0.1

0

0.1

0.2

200 300 400 500 600 700 800

10.88Cytop/-24.97CaF2/15.44SiO2

6.5SiO2/7MgF2

grating(11.1grooves/mm)

A
n

g
le

 [
d

eg
.]

Wavelength [nm]

\�ÜC./*Sª�9My

1Visible  A2/A3

S-FSL5 (jãF) :    7.8° 16.0
S-TIM39 (jãF) : -27.3°   37.9
PC :  22.7°  -39.7

S-FSL5 :  12.0°
S-TIM39 : -10.7°

äåæ��Îª :12.5ç/mm

UV-Visible A2/A3

Cytop (èéª) : 10.9°     -50
CaF2 : -25.0°   112
Sillica :  15.4°    125

CaF2 :   7.0°
Silica :  -6.5°

äåæ��Îª :11.1ç/mm

(Fitted in

200~1000nm)

380~ 850nmmÝw¶

Þß\�o

220~ 600nmmÝw¶

Þß\�o

cÆm\��.àáâ�ãäáo

(Fitted in

350~1000nm)



-2

-1

0

1

2

400 500 600 700 800 900 1,000

14LN(OE)
14LN(EO)
30LN (OE)/8.95Calcite(OE)
30LN (EO)/8.95Calcite(EO)

20LN(OE)/16.5Calcite (OE)
20LN(EO)/16.5Calcite (EO)
4.5LN(OE)/9Calcite (OE)
4.5LN(EO)/9Calcite (EO)

A
n

g
le

 [
d

eg
.]

Wavelength [nm]

LiNbO3 Calcite

LiNbO3]�àå*
Wollaston�9My

IJKL

IJFJ

FTS MNOP
(400~1,000nmQ

RSTUVQW

4)

-3

-2

-1

0

1

2

3

400 500 600 700 800 900 1,000

14LN(OE)
14LN(OE)/5Calcite(OE)
14LN(OE)/10Calcite(OE)
14LN(OE)/20Calcite(OE)

A
n

gl
e 

[d
eg

.]

Wavelength [nm]



LiNbO3]YVO4, TiO2*
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