
     

  

  

  8   3  1398  

29  

  

           

   

  :  

  
1

    
1*

  
2**

  

1             
2                 

* noorbakhsh_a_sh@yahoo.com,** m_milany2000@yahoo.com  

 :    :  

 :27  1397    

 :20  1398    

    

 :    

    

     

  

    Y3Al5O12) (                     

                           .    

                                    400     700 

                                       .  

                                    

                            .         

   YAG          Y2O3   Al2O3    

            °C1720     12                  TEOS )  

 (                             °C1200    4 

    °C1300    5       .                      

    SEM �PLEDX UV-Vis    .         

           Ce
3+            

        .                

             .  
  

1-   

                

           

  .          

             

  .           

                  

       .   

 [
 D

O
R

: 2
0.

10
01

.1
.2

32
22

35
2.

13
98

.8
.3

.3
.8

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 ij

cs
e.

ir
 o

n 
20

25
-1

1-
05

 ]
 

                             1 / 12

https://dor.isc.ac/dor/20.1001.1.23222352.1398.8.3.3.8
http://ijcse.ir/article-1-718-en.html


              

 

30    8     3    1398  

 

              

  ]1-3[ .          

         .      

             

           

      .        

             

              

       ]4[ .    

 (YAG)             

    –         

     (YAM)      

 (YAP)  .YAG      

   ]3[.  

     )   (     

            

    ...      

 .             

       .     

              

       .     

               

             .   

            

              

             

  )       ( ]5[ .      

      nm 100       

               

100  nm200    ]76[.  

                

        .      

          ]8[ .  

           

             .   

                   

            

  ]109[ .       

 "             

           .   

             

                  

 ]11-13[ .         

)    (          

  ) VO (         

        F
+  F  F

-  .  

             

          ]1[ .

              

                .

           

               

  .            

              

 [
 D

O
R

: 2
0.

10
01

.1
.2

32
22

35
2.

13
98

.8
.3

.3
.8

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 ij

cs
e.

ir
 o

n 
20

25
-1

1-
05

 ]
 

                             2 / 12

https://dor.isc.ac/dor/20.1001.1.23222352.1398.8.3.3.8
http://ijcse.ir/article-1-718-en.html


     

 

  8     3    1398  31  

 

 .               

   .       

                   

       UV-Vis   

     ]1 14[ .     

)TEOS(           

                

   ]15[ .     TEOS   

05/0   3         

     .   YAG   05/0   

  TEOS            

       .          

       .  TEOS   

wt3 %            

             

      .       5/0 

  TEOS           

        

 ]15-17[.Ce
+3  Y

+2      

            . 

Ce
+3            

   nm465         

       .    Y
+2    nm490 

              

    .Y
+2          

               

        .  Ti
+3  Ce

+6 

    ppm1000      

  ] 18[ .      

               

                

                 

            

                

            

           

SEM �PLEDX UV-Vis   .   

2-    

         )Al2O3 (   

 Us- nano    )Y2O3 (    

Mrek milipore    .        

 )TEOS (  Merk milipore  

   CE64      

    Zschimme&Schward     .

         

                 

          .         75 

                       

    43  57         

       75                . 

  CE64 5/1         

)TEOS (5/0     .   

                 

 [
 D

O
R

: 2
0.

10
01

.1
.2

32
22

35
2.

13
98

.8
.3

.3
.8

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 ij

cs
e.

ir
 o

n 
20

25
-1

1-
05

 ]
 

                             3 / 12

https://dor.isc.ac/dor/20.1001.1.23222352.1398.8.3.3.8
http://ijcse.ir/article-1-718-en.html


              

 

32    8     3    1398  

 

          .    

        5    1    .         

  cm1     .             

      196    204           .   

20                    .

              15      20   

       .       

             .    

    3          24 

   °C110     .    

     YAG     12        

torr 
5-

 10    °C1720    .       

          °C1200    

4   °C1300    5    10  

         .   

              PL    

shimadzu RF 5301 PC FT-IR   Shimadzu 

3700S    UV-Vis   Jasco, V-670   

 .  SEM       JEOL6710  

EDX               .

               

 ICP       ICP-OES   730-OES   

       .  

3-     

3 -1-            

    

                 

  FESEM      . 1-  

         .      

         nm200      

  .               

    . 1-        

 . 1-             

   nm150        .   

    
 1-     (  (.  

 [
 D

O
R

: 2
0.

10
01

.1
.2

32
22

35
2.

13
98

.8
.3

.3
.8

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 ij

cs
e.

ir
 o

n 
20

25
-1

1-
05

 ]
 

                             4 / 12

https://dor.isc.ac/dor/20.1001.1.23222352.1398.8.3.3.8
http://ijcse.ir/article-1-718-en.html


     

 

  8     3    1398  33  

 

  

            ICP 

   . ICP        

       219  ppm121      

           ppm100 

 .         Ce    ppm124 

 .             

   .  

 1-      

 

 

Fe 

(ppm)

Cr 

(ppm)

Ce 

(ppm)

Co 

(ppm)

Sc 

(ppm)

Ca 

(ppm)

219 7 7 1< 5/0< 392 

 121 3 124 1< 1< 121 

3 -2 -            

     

        12      

1720         .      

               

    °C1200   4   °C1300   

 5              .  3 

               

 .            

      SEM        

    . SEM  2- 

          .  

SEM  2-          

     .        2-   

               

       .      

 2-             

            .

    3-             

      .    3-    

                

  .    

   

 2-  SEM       (    (      

 [
 D

O
R

: 2
0.

10
01

.1
.2

32
22

35
2.

13
98

.8
.3

.3
.8

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 ij

cs
e.

ir
 o

n 
20

25
-1

1-
05

 ]
 

                             5 / 12

https://dor.isc.ac/dor/20.1001.1.23222352.1398.8.3.3.8
http://ijcse.ir/article-1-718-en.html


              

 

34    8     3    1398  

 

  

 3-      (    (    

                

    UV-Vis   . 4-   

            4-    

      .     

                  

       ]18[ . 4     

                 

 .     4     YAG  

                  

  .             

       400   600    

  .   nm261          

   F
+)             

 (]19[ .     (TEOS) 

                

 FA)             

         (       

   443         ]20[ .

               

 nm490                

    Y
+2     .       

      )    (     

                 .

 Y
3+

              Y
2+ 

           ]18[ .  

   1              121  

ppm219     .        

        .    1    

        V..O   

       Fe
+3      

      .          

     Fe
+2  Fe

+3       .  

   nm 255              

  Fe
+3 ]21[ .        nm 340  

          F
-)     

      (]22[ . 

                   

      .   
  

  

  

  

  

  

 [
 D

O
R

: 2
0.

10
01

.1
.2

32
22

35
2.

13
98

.8
.3

.3
.8

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 ij

cs
e.

ir
 o

n 
20

25
-1

1-
05

 ]
 

                             6 / 12

https://dor.isc.ac/dor/20.1001.1.23222352.1398.8.3.3.8
http://ijcse.ir/article-1-718-en.html


     

 

  8     3    1398  35  

 

  

M
n

M + OO               M
n-1

M + 1/2 V
..
O+ 1/2 O2 (g)

 
1(

 

0

0.2

0.4

0.6

0.8

1

1.2

1.4

150 250 350 450 550 650 750 850 950

A
b

so
r
b

ti
o

n

Wavelength(nm)

219

261

255 340

443 490

  

 4-       (   (       

            

           .   

   nm235          

                  

   .    5    235  

nm470               

   .   nm410        

    F
+)           

 (]231924[ .          

  nm300               

      ]25[ .        

200    nm300                    

                   .    

                       

                   .    

             

                   

 .  

                

             

 .    6        

              

 .            

              .  

                   

 15/0     .          

              

                  

ductionRe

Oxidation

 [
 D

O
R

: 2
0.

10
01

.1
.2

32
22

35
2.

13
98

.8
.3

.3
.8

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 ij

cs
e.

ir
 o

n 
20

25
-1

1-
05

 ]
 

                             7 / 12

https://dor.isc.ac/dor/20.1001.1.23222352.1398.8.3.3.8
http://ijcse.ir/article-1-718-en.html


              

 

36    8     3    1398  

 

                 ]2[ .

             

              

        .        

                 

     Y-O       ] 26 .[  

              

       .         

                

]2728[  

0

200

400

600

800

1000

1200

200 300 400 500 600 700 800

In
te

n
si

ty
 (

C
o
u

n
t)

Wavelength(nm)

P3

Pa3

235

410

410

470

470

nm235 =exe

  
 5-          nm235  (   (    

25 30 35 40 45 50

In
te

n
si

ty
(a

.u
.)

2 (degree)

P3

Pa3

P3

Pa3

  
 6-        (  (     

  

  

  

  

  

  

  

  

  

  

  

 [
 D

O
R

: 2
0.

10
01

.1
.2

32
22

35
2.

13
98

.8
.3

.3
.8

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 ij

cs
e.

ir
 o

n 
20

25
-1

1-
05

 ]
 

                             8 / 12

https://dor.isc.ac/dor/20.1001.1.23222352.1398.8.3.3.8
http://ijcse.ir/article-1-718-en.html


     

 

  8     3    1398  37  

 

  

              

            

        7    .      

 7-                  

400  nm600      nm600       

     43 %   .  

      7-       70 %

        80%  .  

       

            

   .       nm452   

 67 %    .  1   

  ppm124    (Ce
+3

)   .    

  nm452             

     ]18[ .    3-  

            

    .              

              

            

 .  

0

10

20

30

40

50

60

70

80

90

400 600 800 1000 1200 1400

T
ra

n
sm

is
si

o
n
%

Wavelength(nm)

  
 7-              (    (  .  

4-    

    )Y3Al5O12(   

          TEOS     

     .     SEM   

              

               

              

     .           

                 

     .   UV-Vis     

              

   .             

 [
 D

O
R

: 2
0.

10
01

.1
.2

32
22

35
2.

13
98

.8
.3

.3
.8

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 ij

cs
e.

ir
 o

n 
20

25
-1

1-
05

 ]
 

                             9 / 12

https://dor.isc.ac/dor/20.1001.1.23222352.1398.8.3.3.8
http://ijcse.ir/article-1-718-en.html


              

 

38    8     3    1398  

 

 400   600        .  

  nm261             F
+ 

)           (   .

    (TEOS)       

                FA 

)             

        (     

  nm443            .

                   

nm490               

    Y
+2            

  .    nm 255       

       Fe
+3   .       

      nm452     

 (Ce
+3

)  .      

nm410         F
+)   

         (  .    

     nm300           

     .  200  

nm300                       

               .        

                   .

                      

                          

      .              

             

    .               

                       

      .  

  

[1] Krell, J. Klimke, T. Hutzler," Transparent 

compact ceramics: inherent physical 

issues", Optical Materials, Vol. 31 , 

p.p1144-1150,2009. 

[2] D. W. Richerson, "Modern ceramic 

engineering: properties, processing, and 

use in design", CRC press, 2005. 

[3] B. C. Smith, "Fundamentals of Fourier 

transform infrared spectroscopy", CRC 

press, 2011. 

[4] S. Wang, J. Zhang, D. Luo, F. Gu, D. 

Tang, Z. Dong, G.E. Tan, W. Que, T. 

Zhang, S. Li, "Transparent ceramics: 

processing, materials and applications", 

Progress in Solid State Chemistry,Vol. 

41,pp.20-54, 2013. 

[5] H. Ferkel, R. Hellmig, "Effect of 

nanopowder deagglomeration on the 

densities of nanocrystalline ceramic 

green bodies and their sintering 

behaviour", Nanostructured Materials, 

Vol. 11, pp.617-622, 1999. 

[6] A. Krell, J. Klimke, T. Hutzler, 

"Advanced spinel and sub- m Al2O3 for 

transparent armour applications", Journal 

of the European Ceramic Society, Vol. 

 [
 D

O
R

: 2
0.

10
01

.1
.2

32
22

35
2.

13
98

.8
.3

.3
.8

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 ij

cs
e.

ir
 o

n 
20

25
-1

1-
05

 ]
 

                            10 / 12

https://dor.isc.ac/dor/20.1001.1.23222352.1398.8.3.3.8
http://ijcse.ir/article-1-718-en.html


     

 

  8     3    1398  39  

 

29, pp. 275-281, 2009. 

[7] A. Krell, P. Blank, H. Ma, T. Hutzler, M. 

Nebelung," Processing of high density 

submicrometer Al2O3 for new applications", 

Journal of the American Ceramic Society, 

Vol. 86, pp. 546-553, 2003. 

[8] D. Hahn, "Light Scattering theory. 

Department of Mechanical and 

Aerospace Engineering", University of 

Florida, 2004. 

[9] A. Ikesue, Y. L. Aung, "Ceramic laser 

materials", Nature photonics, Vol. 2, pp. 

721-727, 2008. 

]10 [  . "              " 

   1390.  

[11] J. Peelen, R. Metselaar,"Light scattering 

by pores in polycrystalline materials: 

Transmission properties of alumina", 

Journal of Applied Physics,Vol. 45, pp. 

216-220, 1974. 

[12] M. K. Ashurov, A. Rakov, R. Erzin, 

"Luminescence of defect centers in 

yttrium–aluminum garnet crystals", Solid 

state communications, Vol. 120, pp. 491-

494, 2001. 

[13] K. S. Bagdasarov, L. Pasternak, B. 

Sevast'yanov," Radiation color centers in 

Y3Al5O12: Cr
3+

 tals", Soviet Journal of 

Quantum Electronics, Vol. 7, pp. 965, 

1977.  

[14] R. Apetz, M. P. Van Bruggen," 

Transparent alumina: a light scattering 

model", Journal of the American Ceramic 

Society, Vol. 86, pp. 480-486, 2003. 

[15] L. Wen, X. Sun, Z. Xiu, S. Chen, C.-T. 

Tsai, "Synthesis of nanocrystalline yttria 

powder and fabrication of transparent 

YAG ceramics", Journal of the European 

Ceramic Society, Vol. 24, pp. 2681-2688, 

2004. 

[16] Y. Li, S. Zhou, H. Lin, X. Hou, W. Li, H. 

Teng, T. Jia, "Fabrication of Nd: YAG 

transparent ceramics with TEOS, MgO 

and compound additives as sintering 

aids", Journal of Alloys and Compounds, 

Vol. 502, pp. 225-230, 2010. 

[17] Y. HUANG, D. JIANG, J. ZHANG, L. 

Qingling, Z. HUANG, "Sintering of 

transparent Nd: YAG ceramics in oxygen 

atmosphere", Journal of Rare Earths,Vol. 

31, pp.153-157, 2013. 

[18] A. Goldstein, A. I. Shames, A. J. 

Stevenson, Z. Cohen, M. Vulfson, 

"Parasitic Light Absorption Processes in 

Transparent Polycrystalline MgAl2O4 and 

YAG", Journal of the American Ceramic 

Society, Vol. 96, pp. 3523-3529, 2013. 

[19] M. Springis, A. Pujats, J. Valbis, 

"Polarization of luminescence of colour 

centres in YAG crystals", Journal of 

 [
 D

O
R

: 2
0.

10
01

.1
.2

32
22

35
2.

13
98

.8
.3

.3
.8

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 ij

cs
e.

ir
 o

n 
20

25
-1

1-
05

 ]
 

                            11 / 12

https://dor.isc.ac/dor/20.1001.1.23222352.1398.8.3.3.8
http://ijcse.ir/article-1-718-en.html


              

 

40    8     3    1398  

 

Physics: Condensed Matter, Vol. 3, pp. 

5457, 1991. 

[20] R. Gaume, Y. He, A. Markosyan, R. 

Byer, "Effect of Si-induced defects on 1 

µm absorption losses in laser-grade YAG 

ceramics", Journal of Applied Physics, 

Vol. 111, pp. 093104, 2012. 

[21] A. J. Stevenson, B. C. Bittel, C. G. Leh, 

X. Li, E. C. Dickey, P. M. Lenahan, G. L. 

Messing, "Color center formation in 

vacuum sintered Nd3 x Y3  3 x Al5 O12 

transparent ceramics", Applied Physics 

Letters, Vol. 98, pp. 051906, 2011. 

[22] C. R. Varney, F. A. Selim, "Color centers 

in YAG, AIMS Materials Science", Vol. 

2, pp. 560-572, 2015. 

[23] M. Springis, A. Pujats, J. Valbis, 

"Polarization of luminescence of colour 

centres in YAG crystals", Journal of 

Physics: Condensed Matter, Vol. 3, pp. 

5457, 1991. 

[24] Y. V. Zorenko, A. Voloshinovski , I. 

Konstankevych," Luminescence of F+ 

and F centers in YAlO3", Optics and 

spectroscopy, Vol. 96, pp.532-537, 2004. 

[25] Y. Zorenko, T. Zorenko, T. Voznyak, A. 

Mandowski, Q. Xia, M. Batentschuk, J. 

Friedrich, "Luminescence of F+ and F 

centers in AI2O3-Y2O3 oxide 

compounds", in: IOP Conference Series: 

Materials Science and Engineering, 2010 

IOP Publishing, pp. 012060, 2010. 

[26] M. M. Kuklja, "Defects in yttrium 

aluminium perovskite and garnet 

crystals: atomistic study", Journal of 

Physics: Condensed Matter,Vol. 12,pp. 

2953, 2000. 

[27] B. D. Cullity, S. R. Stock, "Elements of 

X-ray Diffraction", Pearson Education, 

2014.  

[28] A. K. Singh, "Advanced x-ray techniques 

in research and industry", IOS Press, 

2005. 
 

 [
 D

O
R

: 2
0.

10
01

.1
.2

32
22

35
2.

13
98

.8
.3

.3
.8

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 ij

cs
e.

ir
 o

n 
20

25
-1

1-
05

 ]
 

Powered by TCPDF (www.tcpdf.org)

                            12 / 12

https://dor.isc.ac/dor/20.1001.1.23222352.1398.8.3.3.8
http://ijcse.ir/article-1-718-en.html
http://www.tcpdf.org

