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Measuring instrument for second-order diffraction
efficiency of grating in vacuum ultraviolet
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Abstract: A method for measuring the second-order diffraction efficiency of a grating in the vacuum ultraviolet
region is introduced on the basis of the theory that the sanmple reflectance is influenced by the second-order
diffraction efficiency of the grating. The measuring instrument by using a double path nonochromator is also
described, which takes a deuterium lap as the light source, a R6095 photomultiplier as the detector, and
transforms the violet light into a visible light by a sodium salicylate scintillator film. By using the instrument,
the second-order diffraction efficiency of the grating is measured from 120 to 165 nm continuously. Obtained
results show that the second-order diffraction efficiency at 161 nm is 0.006 11 x (1 £0.077 7), and the
uncertainty of the system is 14. 08% .
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Fig 1 Sketch of measuring instrument for grating second-order diffraction efficiency
I5( )
2.2

(M) = L) () 'St(A)
(2.
Dary (M) Ro( ) 2. (1)



568 3

L(A) A : R(A)
(DA)" .S , _1e(A)
T(A) , Der, (M) RN =1y (3)
, R (A) A R(A)
C1e (M) , A,
)\2()\1 =2)\2)
2 L(A)  Ta(A
(A) = LN () St(h) (A 1)
Der, () Res(A) R(A) dA, (2)
b(A) = L(Ay) (%ZST(M) Derr, (A1) Res(Ay) -
dA, + L(A,) (TD) ST(A,) Der, (A2) Res(A,) dA,, (4)
k(A1) = L(A,) (%) "ST(A1) Der, (A1) Res(Ay) -
dA,R(A,) + L(A,) (TD) ST(A2) Der, (A2) Res(A2) dA,R(A,) . (5)
R (1)
LCAL) T(AL) Der, (A1) Re(Ay) dALR(A;) +
1L (A,) L(A.) T(A2) Derr, (A2) Res(A2) dA,R(A,)
R'(A) = = (6)
lo (A1) L(A:) T( A1) Der, (A1) Ri(Ar) dA; +
L(A2) T(A2) Derr, (A2) Res(A2) dA,
)\2 DEffz()\2)
L()\l) T()\l) Res()\l) dA. R()\l) - R'()\l)
DEHZ()\Z) = ' ' DEffl()\l)' (7)
L(A2) T(A2) Res(A2) dhz: R'(A1) - R(A2)
120 330 nm
[17,18] 3
R..(A) (7)
L(A), T(A), | | MgF,
Dev () , d\,/dA, =2 105 nm
A R(A:) ’

220 nm

R(A), 210 nm



6 , 569
: : 320 nm 160 nm
: : 320 nm 160 nm : : 320 nm
220 nm , ;
210 nm 2 :
90r
90
80
> 80F 2
= 2
- - |
g | 8
[¥] % I
E 70 e 70F
60 60 F
150 | 200 | 250 | 300 | 350 400 150 . 200 | 250 | 300 . 350 . 400
A/nm A/nm
2 3
Fig. 2 Standard reflectivity of sample Fig.3 Reflectivity influenced by second-order diffraction of
grating
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Tab.1l Parameters of system
/
/nm 2 -1
(PW- mm sr nm )
322 5.786 0. 636 0.15
161 1373 0.422
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2
Tab.2 Measuring results of grating effidency

R( 161) R(322) R (322) 1%

1 0.802 0. 852 0. 814 0. 604

2 0.591 0. 862 0. 657 0.592

3 0.73 0. 855 0. 758 0.66

4 0.781 0.835 0.795 0.545

5 0.59 0. 856 0.65 0. 654
0. 611
0.047 5
7.77

4
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Tab.3 Indeterminacy of system
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