
Copyright © 2019. This is an Open Access article distributed under the terms of the Creative Commons Attribution-NonCommercial 4.0 
International License (http://creativecommons.org/licenses/by-nc/4.0/), permitting all non-commercial use, distribution, and reproduction in any 
medium, provided the original work is properly cited.

1

Journal of Analytical Chromatography and Spectroscopy (2019) 

Original Research Article

Spectral Properties of Transmission Amplitude Gratings 

Runming Pan,Chengwei Ji,Kaifeng Cao
School of Physics and Information Technology, Fuzhou University of Aeronautics and Astronautics, 
Fujian, China

ABSTRACT 

The core components of the precision instruments such as spectroscope and spectrograph is grating. And one-
dimensional multi-slot transmission amplitude grating is the most simple, and its basic theory is also an important 
basis used as reference when perform grating design, this shows the important status of transmission amplitude grating 
in spectroscopy study. In this paper, the theory of Fraunhofer Diff raction in optics was used in introducing the basic 
conclusion and spectral pattern characteristics, with the concrete experiment the spectral pattern of transmission 
amplitude grating in the monochromatic light and  complex light is showed, then the theoretical analysis was done 
by mathematical reasoning and numerical simulation, the specifi c expression of spectral characteristic parameters in 
transmission amplitude was study to confi rm the eff ects of these parameters on the produced spectral, results show that 
these parameters are independently. Through these studies, we understand that in the design of gratings should pay 
attention to the full consideration of these parameters and how to specifi cally improve the performance of the grating.
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1. Introduction

1.1. The research background and signifi cance of this thesis

The spectrometer and spectrograph is not only used as discovering tools in extending human body function, it is also 
widely used in the detection of air pollution, water pollution, food hygiene and metal industry, and also in order to fi nd 
out the elements in items. These instruments recently being actively used in high-tech aerospace activities in order to 
analyze the chemical composition of unknown celestial bodies.

As we know that the emission of the bright line spectrum is also different when the atoms are different, each 
element of the atoms have a certain line of the spectrum, each atom can only emit light in certain wavelength with its 
own characteristics, so the line of bright line spectrum is also called the characteristic lines of atom. The use of atomic 
characteristic lines can identify matter and study the structure of atoms. But it can not be seen by naked eye. The 
spectrometer and spectrograph can be a very good spectral analysis, people able to know the spectral analysis through 
these instruments. Historically these instruments played an important role and help human discover many new elements. 
For example, rubidium and cesium were found via spectrum by discovering its unknown line characteristics. Spectral 
analysis is also useful for studying the chemical composition of celestial bodies. At the beginning of the nineteenth 
century, when studying the solar spectrum, it was found that there were many dark lines in its continuous spectrum, the 
formation of these dark lines is unknown, then when people understood the cause of the absorption spectrum, it was 
absorption  spectrum of the strong light which emitted from sun through the relatively low temperature of the solar 
atmosphere. These darklines were analyzed carefully and compared to the characteristics line of various atom, people 
know the sun's atmosphere contains hydrogen, helium, nitrogen, carbon, oxygen, iron, magnesium, silicon, calcium, 
sodium and other dozens of elements.

Another great achievement is that from the middle of the 19th century, hydrogen atomic spectroscopy has been 
one of the important topics in spectroscopy research. In the process of exploring the spectrum of hydrogen atoms, the 
achievements played important role in the law of quantum mechanics which is one of the most important theory in 
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physic.  These rules are not only be applied to hydrogen atoms, satisfactorily explain the cause of the line, but also can 
be applied to other atoms, molecules and condensed matter.

The core part of the components of these precision instruments is the grating. The grating design must be guided 
by theory. The transmission grating is the simplest gratings. It is a optical component of fl at mirror or metal sheet with 
a large number of evenly spaced parallel slits with diff erent width (engraved line) and disperse the light based on the 
principle of slit diff raction (which breakdown as spectrum), thus the theory of transmission amplitude grating is the 
theoretical basis for people to study. Therefore, it is important to analyze the spectral characteristics of the transmission 
amplitude grating in detail.

1.2. The research progress and current situation of this thesis

As an undergraduate education, it is not important to introduce a transmission amplitude grating, but rather to 
introduce typical Fraunhofer single-slit diff raction and rectangular aperture diff raction in optical class. Let the students 
lay the foundation, familiar with the important theory of optical, cultivate people's theoretical analysis. In contrast, 
the practical transmission amplitude grating and its theory is less introduced. Although the price of the grating is not 
particularly expensive, but the manufacturing process is still demanding, thus people continue to study the theory of 
grating, and continuously improve the manufacturing process, therefore, high requirement towards the companies which 
is specialized in producing grating design become high.

As time passing, the development of science and technology is fast. Transmission amplitude gratings work as a 
simplest in the grating have its advantages and disadvantages. The transmission amplitude grating is just an introduction 
in grating, only being used in universities for experiment purpose. The gratings on the project are varied, and the 
following is a brief review of the grating research process: the earliest diff raction gratings are winding gratings. In 1786, 
American scientist Ritenhouse made a width of 12.7 mm of 50 to 60 lines in parallel wires in Philadelphia Diff raction 
grating. In 1821, Fraunhofer in order to observe the solar spectrum, made of wire diff raction grating, two years later, he 
was coated with gold on the plane glass, and then made in the gold foil groove with a larger dispersion of the diff raction 
grating. In 1870, Rutherford  used a diamond knife to engrave 3500 lines in the 50 mm wide refl ector mirror, which is 
the world's fi rst grating that it's resolution is comparable to the prism, with great signifi cance.

In the 1880s, Rowland invented diff raction gratings engrave machine and concave gratings spectroscopy device, 
then gratings spectrometer became the leading role in the fi eld of spectral analysis. Later, Anderson and Wood studied 
the infl uence of the grating groove on the light intensity distribution, and then proposed the 'shine' theory of the grating. 
The 'shine' greatly improved the diff raction effi  ciency of the grating, most of the light energy can be concentrated at a 
predetermined diff raction. In 1948, Gabor proposed the holographic optics principle, after the laser was invented. The 
emergence of a technique specifi cally for recording laser interference stripe has led to the emergence of 'holographic 
gratings', which are mainly used as dispersion elements to select and tune the laser output spectrum. With the rapid 
development of silicon microfabrication technology, people began to use silicon substrate in making grating due to 
the characteristic of silicon and its compatibility in processing. In 1975, Tang and S. Wang first reported the use of 
silicon processing technology to produce grating, since then the silicon grating is used in many diff erent areas. With the 
development of microfabrication technology and the development of binary optical applications, the characteristic size 
of periodic binary optical element grating is narrowing and its structure becomes more and more complicated. From 
single-cycle grating to double-cycle cross grating, Medium grating to metal grating, from single-layer grating to multi-
layer grating, optical components more and more miniaturization, high effi  ciency, array. In recent years, the emergence 
of a series of new gratings on the development of science and technology and industrial production technology 
innovation also plays an important role in making the grating inside the fi ber, resulting in fi ber grating, and promote the 
development of optical fi ber communications industry. The combination of grating and waveguide produces an array 
of waveguide gratings that are very important for optical fiber communication in wavelength division multiplexing 
devices; grating's femtosecond pulse chirped amplifi cation techniques facilitate the generation of intense lasers; large 
size pulse compression gratings are the beam splitter for laser fusion device. Darnmann grating is used in photoelectron 
array lighting technology. The volume holographic grating has been used in the practical stage of optical storage and 
wavelength division multiplexing.

1.3. The main content of this paper

The main content of this paper is the spectral characteristics of the transmission amplitude grating, and the concrete 
situation is obtained. In particular, use of optical knowledge to analysis the optical theory of the single-seam Fraunhofer 
diffraction field theory and simple review how to use light diffraction principle to conduct reasoning analysis, and 
introduced its basic conclusions and characteristics of the pattern. The specifi c formula of the light intensity distribution 
of the single-slot Fraunhofer diff raction is recognized as the diff raction factor for the diff raction intensity distribution of 
the later transmission amplitude grating.
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Then, based on the experiment of transmission amplitude grating, the spectral pattern of the transmission amplitude 
grating under monochromatic light and complex light irradiation is given. Through the experimental device and 
diff raction pattern, we also know the specifi c work of the grating, and the optical path is diff erent when the light go 
through diff erent slits. And then to conduct the theoretical analysis by mathematical reasoning and numerical simulation. 
In obtaining the diff raction intensity distribution formula of the transmission amplitude grating, we clearly see that there 
are two factors, one is the structural factor and the other is the diff raction factor. Combined with the infl uence of these 
factors, we also know the specifi c expression of the spectral characteristic parameters of the transmission amplitude 
grating and determine the infl uence of these spectral characteristic parameters on the spectrum it produces. This is also 
the main purpose of this paper, on the other hand, through these studies, we have deepened the understanding of the 
working principle of the spectroscope and spectrograph where the grating is located, and know that the core theory of 
these instruments is the spectral characteristic of the grating. The content of this part of the paper is very large, but also 
the core of the article.

In the fi nal part, this paper mentioned the concern in the design of gratings, and how to improve the performance of 
gratings. Combined with the theory of transmission amplitude grating, several spectral characteristic parameters of the 
transmission amplitude grating are independent of each other, and the design should be considered, so that the grating 
performance is the best. References were listed in this paper, consists of Chinese and also foreign language reference, 
which the main help for the paper. The article fi nally attached a tribute to the mentor and appendix.

2. Diff raction principle of light and Fraunhofer diff raction

2.1. Basic theory of light diff raction

Huygens principle: light waves spread in space, is the spread of vibration, waves induces vibration in the space, any 
point of wave is consider as new point of vibration center, and the wave following produced from the center is called 
sub-wave. Sub-wave can produce a new vibration center, continue to issue sub-wave, which makes the light waves 
continue to spread forward. The new wavefront or the envelope surface is the each sub-wave produced from these 
vibrating centers. The sub-wave model can easily explain the diff raction phenomenon of light.

Huygens - Fresnel principle: Fresnel developed Huygens' theory of light propagation, he proposed that those sub-
wave interference is the co-superposition of the second wave. In particular, the wave of all sub-waves emitted by the 
center of the wavefront is superimposed on the vibration at point P, that is, the vibration of the wave before the wave is 
transmitted to point P. The general formula is:

Where the
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2.2. Experimental apparatus and pattern of Fraunhofer diff raction

      Figure for the diffraction device. Parallel light ray in, with convex lens is imaged in the image side of the 
square focal plane. This equivalent of each point issued by the sub-wave convergence at infi nity. That is, the coherent 
superposition of parallel light. Where the width of the single slit is a

 

                       Figure 2.2 (Experimental arrangement of Fraunhofer diff raction) (Section 2.2, fi gure 1)

The diagram of resulting diff raction experiment is

 

                          Figure 2.2 (Experimental picture of Fraunhofer diff raction) (Section 2.2, section 2)

2.3. Basic theory analysis of Fraunhofer diff raction

2.3.1 Fraunhofer diff raction intensity distribution

Integral method:
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2.3.2 Characteristics of Fraunhofer Diff raction Patterns

(1) Extreme point: by the intensity distribution formula
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These locations are dark spots. This type is called zero point condition of single slit diff raction.

Single seam Fraunhofer diff raction sub - maximum position

There is a maximum value between each of the two adjacent minimum values, and the specifi c positions of these 
maxima can be solved by the transcendental equation. By plotting, we can obtain the following values
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From the zero point condition of the single-slit diff raction
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3. Transmission of diff raction gratings

3.1.  Overview of transmission amplitude gratings

There are two types of grating: refl ection grating and transmission grating. We have only discussed the diff raction 
of the transmission grating, the commonly used transmission grating is made of optical glass, engraved on the glass 
plate with a large number of even spacing of the parallel notation, in the notch, due to the glass become hairy, the 
incident light scattering, almost opaque, and in between the two djacent marks the smooth part equivalent to the slit, 

allow the light ray in. Refi ned grating has up to 10,000 lines with 1 cm with. If the width of the engrave is  a  , ba +  

it is called the grating constant, when the lines is 10000, then the grating constant is cmcmba 41010000/1 -==+                              

.

When a bundle of parallel monochromatic light is incident on the grating vertically, the diff raction eff ect can be 
generated for each slit in the grating and the respective diff raction patterns are formed on the screen. The distribution 
of the grating diff raction fringes is diff erent in the case of single-slit diff raction, the width of the central stripes is large, 
and the width of the other lines is smaller and the intensity decreases with the order. The more number of slits is in 
the grating diff raction, the stripes become more bright and narrow, and each other is separate clearly, that is, the bright 
stripes between the dark areas is widening. In the grating the width of each slit is same, they produce the same intensity 
and position coincidence on the screen. But since the gratings contain a series of parallel slits of equal area and the 
beams emitted from the slits interfere with each other, the fi nal formation of the grating diff raction stripes is not just a 
single slit and the more important is the interference between the beams emitted by many slits, that is, the interference 
eff ect of the multi-beam. Therefore, the grating diff raction stripes are based on the single-slit diff raction, is the total 
eff ect of the interference.

3.2. Experimental model of monochromatic light irradiation transmission amplitude grating

Diagram showed the experimental device according to the spatial orientation. It can be seen from the fi gure that 
it is similar to the experimental device of single-seamed of Fraunhofer diff raction, but only change from single slit to 
transmission amplitude grating.

 experimental picture obtained
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Figure 3.2 (monochromatic light transmission amplitude grating experimental picture) (Section 3.2 of the fi rst two)

3.3. Theoretical analysis of monochromatic light irradiation transmission amplitude grating

3.3.1 Diffraction intensity distribution of monochromatic light irradiation transmission amplitude 
gratings

Monochromatic light is incident parallel to meet the paraxial conditions. The formula in the paraxial state can be 
used and the diff ractive part of the diff ractive screen is only integrated, that is, the pupil function of the opaque part is 
zero.

     

    Where N is the total number of slits, and the latter part is the integral of each slit, and the vibration caused by the 
diff raction of the incident light through the slit is obtained at the point P, i.e., the complex amplitude,

    The sum of all the slits is to superimpose the vibrations caused by the light emitted by each slit at the point P, 
which is superimposed on each other, for the interference of light. The physical process is that the light of each single 
slit is diff racted at the point P and then the complex amplitude is diff racted.

Each slit width of the transmission amplitude grating is b, the width of the opaque portion is a, a + b = d, d is the 
distance from the center of the adjacent slit, that is, the period of the grating. The constant a set here is diff erent from the 
meaning of the single slit width a in the single seam of Fraunhofer, and the diff erence is calculated.

It can be seen from the figure when the light emitted by the center of the slit reaches the optical path of the 

screen
jL

, there are:

   

The light emitted by the adjacent two slit centers reaches the optical path diff erence of point P.

      In the j-th slit, the light emitted from the point light source and the light emitted from the center of the slit reach 

the optical path diff erence
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 of point P, that is
sinjjj xLr -=

, the above-
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3.3.2 Numerical simulation of the diffraction intensity of a monochromatic light irradiation 
transmission amplitude grating

    By diffraction, the intensity distribution function of the transmission amplitude grating by monochromatic 
light, we know that there are two factors, but the intuitive image of how it is distributed is not clear. In this paper, the 
diffraction intensity distribution function of monaural light transmission amplitude grating is numerically simulated 
with MATLAB, and its function curve is drawn to establish the intuitionistic image for the further study of the spectral 
characteristics of the transmission amplitude grating. This fi gure is a special case of the diff raction factor, the structural 
factor and the total diff raction intensity distribution, and its specifi c preparation is given later in the appendix.

  

Figure 3.3.2 (Monochromatic light irradiation transmission amplitude grating diffraction intensity numerical 
simulation) (Section 3.3.2, fi rst fi gure)

3.3.3 Spectral characteristics of monochromatic light irradiation transmission amplitude gratings

Diff raction maximum position and missing position:

The position of this series of bright stripes can be obtained by the light intensity distribution function, ie k= , 

that is ．．．　　　 ,2,1,0,sin
--
++== kkd k

  Have a maximum value 
22)
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at this time

)()( 2
kk iNI ´=

. The visible spectral position is 

independent of N and is determined by d, j, λ. But the strength is   2N   , this is a very large number because the number 

of grating slits is very large. Considering the infl uence of another factor, it is clear that the factor is the same as the 
intensity distribution function of the diff raction of the single-spin, and therefore it can be called the diff raction factor.

When the maximum value of the interference and the minimum value of the diff raction coincidence occurs, there 
will be a missing phenomenon, the following discussion on the occurrence of the phenomenon of missing level
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This indicates that the larger the grating size, the smaller the width of the main peak half-width, the two are inversely 
proportional relationship

     I n  a d d i t i o n  t o  i n t r o d u c e  o b l i q u e  i n c i d e n t  w h e n  t h e  s i t u a t i o n ,  t h e n  t h e  o p t i c a l  p a t h 

diff erence
)sin(sin

_
0 +-= d



Research Progress of Low Dielectric Benzoxazine Resin

12

3.4. Theoretical analysis of transmission grating with complex light irradiation

3.4.1 Multi-color light irradiation transmission amplitude grating introduction

Complex light exposure is also a real concern in the practical, and the direct theory which required from the 
instrument when we conducting spectral analysis. Therefore, it is important to discuss the spectrum obtained by 
studying the complex color light transmission amplitude grating. To analyze the characteristics of the spectrum in 
actually is to analysis the diff erent wavelengths of monochromatic light irradiation pattern. The intensity distribution of 
each monochromatic light has been given by the above analysis.

3.4.2 Spectral characteristics of transmission light gratings with complex light irradiation

    The grating spectrometer is a dispersive spectrometer. Where the dispersion type spectrometer has three basic 
performance indicators - the role of scattered ability, line dispersion skills and color resolution skills. The role of 
scattered ability is the ability to separate the different wavelengths of light. Now analyze the three performance 
indicators of the transmission amplitude grating expression:

First set the wavelength of the k-th line, the diff raction angle
k

, the location of the wavelength +  of the 

k-th line, the diff raction angle
kk +

, the position is .

(1) the transmission amplitude grating of the ability to disperse

    The role factor is defi ned as

 

 
ºD

 the diff raction angle interval produced by the diff erence in the unit 

wavelength of the k-th spectral line wavelength.

F o r  t h e  t r a n s m i s s i o n  a m p l i t u d e  g r a t i n g ,  a c c o r d i n g  t o  t h e  g r a t i n g 

e q u a t i o n ．．．　　　 ,2,1,0,sin
--
++== kkd k  , B o t h  s i d e s  o f  t h e  d i f f e r e n t i a l 
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So there are
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Obviously reduce  , but increase k  the ability of dispersion, for higher levels of the spectrum, the dispersion 

ability can be further increased. And the zero-order spectrum is free of dispersion, that is, all zero-order spectral lines 
of different wavelengths are concentrated at the same position because the optical path difference of the zero-order 
spectrum is equal to zero.

(2) transmission line grating line dispersion ability

The line dispersion capability is defi ned as       the spatial line distance interval produced by the 

adjacent unit wavelength diff erence of the k-th spectral line wavelength.

For the transmission amplitude grating, the relationship between the line distance interval  and the angular 

interval is approximately
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 - the focal length of the lens after the grating,
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in order to increase the line dispersion ability, but also increase the lens focal length (often up to several meters).

     (3) transmission amplitude grating color resolution ability

Dispersion skills only refl ect the separation of the main line, but can not explain whether the lines overlap, because 
the line itself is a width, therefore the color resolution skills was introduced.

The color resolution capability is defi ned as the number of wavelengths that are resolved by the 

adjacent unit wavelength diff erence at the k-th spectral line wavelength.

For transmission amplitude gratings, taking into account that each principal itself has a half-width
kD , the 

monochromatic light has been given its expression. So the angular interval  between the two main strong between 

the intensity distribution of the overlap may occur. According to Rayleigh, when     > 
kD   , you can distinguish 

between two lines;     < 
kD  , cannot tell the boundaries of the two lines; to   =

kD , as can distinguish the 

boundaries of the two lines. Distinguish the minimum wavelength interval: according to

   

kk Ndd

k
D

coscos
 ＝　　　， ｋD==

Make
 

=
kD

 it

kN
m =

So available

At this point, and the k-th spectral line has just been able to distinguish, the k-th main maximum, should be with the 
k-level line of the inner edge of coincidence.

     In addition to the above three performance indicators, but also introduced another important parameter -

(4) Free spectral range, ie dispersion range

As the dispersion is proportional to the level k, for a certain light band, with the level increase, expand the wider, 
there will be spectral overlap phenomenon. For example, in the visible spectrum band (400nm-760nm), there is a 
spectral overlap from the second stage, the long band of the second order spectrum and the short band of the third stage 
overlap; the third stage of the long band and the fourth stage of the short band overlap ….......

When the k + 1th order of the shorter wavelength of the spectrum coincides with the k-th order of the longer 

wavelength of the spectrum, )()1( 11 kkk D+=+
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which is
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for the free spectral range.

The wavelength range is 
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from the above
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Thus, in the fi rst order spectrum
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, the free spectral range of the fi rst order spectrum is 
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4. Combined with the theory of transmission amplitude gratings in the design 
and use of grating should pay attention to the problem

For the transmission amplitude grating of the three performance indicators, Dispersion ability, line dispersion 
skills and color resolution skills, each with independent functions, each other can not be replaced. In the design and 
use, to consider the coherence of the three. As mentioned above, in order to improve the performance of the ability 
to reduce the grating constant, if you can also observe the higher level of the spectrum, the dispersion ability can be 
further increased; in order to improve the line dispersion ability, can increase the lens focal length; and to achieve the 
performance of the realization, the requirements must met.

Of  course ,  we  can  no t  b l ind ly  pursue  a  smal l  g ra t ing  constan t ,  bu t  shou ld  be  based  on  the 

spectral range to made the appropriate choice. Because if choose £d   ,  according to the grating 

equation
．．．　　　 ,2,1,0,sin

--
++== kkd k

    , it is very difficult to solve the solution, and then it is 

unable to see Fraunhofer far fi eld spectrum. Therefore it cannot blindly pursue the smaller grating constant.

Through the above analysis we can also find that   if the grating spectrum is not observed at all, cos                    

almost do not change , so D and 
lD  almost are constant. At this time the spectrum is called the uniform spectrum. 

A convenient spectroscopic method can be used when measuring unknown wavelengths based on a convenient method 
of spectral spectrum.

5. Conclusion

   Based on the theory of diff raction in optics and the theory of diff raction fi eld, and the experimental results are 
given, the spectral pattern of the transmission amplitude grating under monochromatic light irradiation is obtained, and 
then by using detailed mathematical calculus and the numerical simulation to conduct the analysis theoretically, and the 
concrete expression of the spectral characteristic parameters of the transmission amplitude grating is obtained.

From the specific expression of the spectral characteristic parameters of the transmission amplitude grating, we 
know the three basic performance indicators of the dispersion type spectrometer - the factor of the dispersion, the line 
dispersion ability and the grating constant of the chromatic abstraction grating. The diff raction angle, the number of 
wavelengths of the measured light even related to the number of slits and the lens focal length used in the experiment. 
The results also show that these parameters are independent of each other. With these finding, we can consider the 
problem of these parameter when design gratings and how to specifi cally improve the performance of the grating.
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Appendix A M file preparation for MATLAB simulation of diffractive intensity numerical simulation of 
monochromatic light irradiation

   After entering the MATLAB program, fi rst write the M command fi le, save the fi le name yanshe.m

Numerical Simulation of the Diffraction Intensity of the Transmission Amplitude Grating with Monochromatic 
Light

Disp ('This M command file is a numerical simulation of the diffraction intensity of the transmission amplitude 
grating for monochromatic light. The following are some of the input constants');

N = input ('\\ nPlease enter the number of slits in the transmission amplitude grating. Note here for the demo, just 
enter 1-6 on the line \\ nN = \\ n');

D = input ('\\ nPlease enter the grating constant of the transmission amplitude grating. The laboratory is generally 1 / 
600mm, ie 1666nm \\ nd = \\ n');

B = input ('\\ nPlease enter the light transmission part of the grating constant of the transmission amplitude grating \\ 
nb = \\ n');

L = input ('\\ nPlease enter the wavelength measured with the transmission amplitude grating \\ nl = \\ n');

Subplot (3,1,1), fplot ('danfeng', [- 1,1], [], [], [], b, l);

Xlabel ('sinθ'); ylabel ('I1'); gtext ('diff raction factor');

Subplot (3,1,2), fplot ('jiegou', [- 1,1], [], [], [], N, d, l);

Xlabel ('sinθ'); ylabel ('I2'); gtext ('structural factor');

Subplot (3,1,3), fplot ('duofeng', [- 1,1], [], [], [], N, d, b, l);

Xlabel ('sinθ'); ylabel ('I3'); gtext ('intensity distribution');

Also write three M function fi les, as follows

The fi rst saved as danfeng.m fi le, the specifi c content is

Function I = danfeng (sint, b, l)

Numerical simulation of the diffraction factor in the diffraction intensity of the monochromatic light irradiation 
transmission grating

I = (sin (pi * b / l * sint) ./ (pi * b / l * sint)). ^ 2;

The second saved as jiegou.m fi le, the specifi c content for

Function I = jiegou (sint, N, d, l)

% The numerical simulation of the structural factors in the diffraction intensity of the monaural light irradiated 
transmission amplitude grating

I = (sin (N * pi * d / l * sint) ./ sin (pi * d / l * sint)). ^ 2;

The third saved as duofeng.m fi le, the specifi c content is

Function I = duofeng (sint, N, d, b, l)

Numerical Simulation of Diff raction Intensity Distribution of Transmission Amplitude Gratings with Monochromatic 
Light

(Sin * (pi * b / l * sint). / (Pi * b / l * sint)). ^ 2. * (Sin (N * pi * d / l * sint). / Sin (pi * d /l*sint)).^2;

Appendix B Preparation of Command Window for MATLAB Numerical Simulation of Diffraction Intensity in 
Monochromatic Light Irradiation

   This appendix gives the specifi c parameters of the graph given in Section 3.3.2, 'Numerical Simulation of the 
Diff raction Intensity of a Monochromatic Light Irradiation Amplitude Grating'. This is entered by the matlab command 
window to ensure that the above fi le The versatility. The command window is written as follows

>> yanshe

The M command file is a numerical simulation of the diffraction intensity of the monaural light irradiation 
transmission amplitude grating. The following are some of the input constant
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Please enter the number of slits in the transmission amplitude grating. Note here for the demo, just enter 1-6 on the 
line

N =6

Enter the grating constant of the transmission amplitude grating. Laboratory is generally 1 / 600mm, or 1666nm

D =1666

Enter the light transmission section of the grating constant of the transmission amplitude grating

B =600

Please enter the wavelength measured with the transmission amplitude grating

L =600>>

After entering the above values   as required, a graph of section 3.3.2 is displayed in the graphics window.
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