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Study on khser beam cambination by m eans of isosceles triangle phase grating

WANG Jing -quan, LUO Bo-liang, ZHANG Zhi-you, FANG Liang DU Jing-lei
(Nanophowon s Laboratory Institute of Physical Science and Technobgy Sichuan University Chengdu 610064 Ch na)

Abstract The technology of beam comb natin is an effective m ethod to obtain h igh pover and quality beans A m ing at the
den and of high power beams in the device of ICF i the futirg an isosceles trangle phase grating was designed Smulated and
analyzed results ind cated that the comb natbn efficency of four ncidentbeans reached 90. 2%, w hich was 22% higher than the

efficiency of Danm ann phase grating Besides the processing of the isosceles triangk phase grating was not difficult So it is
m portant and practical perspective n te future

Key words diffraction gratings coherent canbination, isosceles phase grating knghways randan error height ermwr

transverse ermor
2
NPOa ’ N P07

( ;
) [ 1~9]
) ( mertial confinement fusion
( ) ) ICF) :
, :N ICF
Py s
: (60676024 4
60376021) CF ’
(1979), , R ’
) ICF
* Email dujngle@ tan. com »
1 2006- 12 02 : 2007-03 23 4 90%,



562 2007 12

, T, h, n,
k= 27/ :
1 W_{ expl Deh(n— 1) (T/24x) [T, (~T 2<x < 0)
“Lexpl 2kh(n - )T 2-x) 1) (0<x<T 12
ICF ,
(1)
2 A M

, 1 ICF 8

B

F{;S(x—mT)* [A* vecyxT)t(x)]) =

Mexp(ﬁm);fsoa -5 x

&OOO
OO0 OO0

| four beams E

ol oo ] s Lo -]

+
Fig 1 Layoutofbeans in CF systen T(ZJTf —f())
; 1 x4 T I
2x2  4x4 : ex‘[‘ ‘_4(2”f"+f°)] S"[Z(znﬁ”")] (2)
1x4 T(2%. +fo) )
, 9= kh(n-1), fo=2kh(n-1) T =29/, 5
1 x4 m :
, o = Hep( 9] LT = ®) 2] sl (T = #) /2],
(L2 2(Tn — @)
i exp[— i(Tm + ?)/2]sin[ (Tm + ?) 2] (3)
2(Tm + )
’ [ 10]
’ m :
= 4
, n, rE (4)
ICF ,
, 1
2 4
, 23% , 4
90 2
Fig 2 Sutface stiucture of grating s
Tabl 1 Desion of he grating splitting fourbeans
wavelngth/mm diffractive angle/(°) materil refractive index  triangle height/nm period/nm total efficien cy/%

*6( X 1orden
351 1 4715 685. 64 33579 90. 2
F12( *20mder)

Table 2 Isosceles phase grating can pared with Danm ann phase grating

grating

Danm ann phase grating isosceles triangle phase grating

o litting beam s
totnl efficency uneven degree %  phase of break pont/rad  total efficiency %o uneven degreeo  P=1kh(n-1)/rad

2( lorder) 8L 1 0 s 59 6 0 4. 295

3(0, Elorder) 86 5 0 27 2008 84 7 03 3. 644

4( £1, £2onder) 68 0 0 14 s 90 2 005 5. 787
2 3 , 80 , ,

4 68%, (£ £2 )
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Fig 7 Effect of distutbing grating surface to efficiency
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Fig 8 Effect of transverse error © efficiency
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Fig 9 Effect of height error to efficien cy
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