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ĭńĚėńĭȮĶľńĽȮ0.5ȮĔŅĶĽńĴĴĬŅŐĸŃĔŅĶĪŜŅĺŇĪĵŅĬŇıĬīƢ'Ȯ 
 3,2ȮĔŅĶĶńĭŏĕƟŅĻŉĔļŅȮ 

X ĬńĔĻŉĔļŅœĪĵȮ 
XȮȮĬńĔĻŉĔļŅĨƞŅĚĝŅĨŇȮ&ĪňŗĽŅĴŅĶĩĽŊŗŀĽŅĶŏĮƦĬĳŅļŅœĪĵŐĸŃĳŅļŅŀńĚĔķļœħƟ'ȮȮ 
ÄȮĬńĔĻŉĔļŅœĪĵŐĸŃĬńĔĻŉĔļŅĨƞŅĚĝŅĨŇȮȮ 

ȮȮȮȮȮȮ3,3ȮȮėĺŅĴĶƞĺĴĴŊŀĔńĭĽĩŅĭńĬŀŊŗĬȮ 
XȮŏĮƦĬľĸńĔĽŌĨĶŏĜıŅŃĕŀĚĽĩŅĭńĬłȮĪňŗěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬőħĵĨĶĚ 
ÄȮŏĮƦĬľĸńĔĽŌĨĶĶƞĺĴĔńĭĽĩŅĭńĬŀŊŗĬ 
 ĝŊŗŀĽĩŅĭńĬȮȮźźźźźźźźźźźźź,ȮȮȮĮĶŃŏĪĻȮźźźźźź 
 ĶŌĮŐĭĭĕŀĚĔŅĶĶƞĺĴ 
 ÄȮĶƞĺĴĴŊŀĔńĬȮőħĵĽĩŅĭńĬłȮŏĮƦĬįŌƟŒľƟĮĶŇĠĠŅ 
 ÄȮĶƞĺĴĴŊŀĔńĬȮőħĵįŌƟĻŉĔļŅœħƟĶńĭĮĶŇĠĠŅěŅĔ 2 ĽĩŅĭńĬȮ 

ȮȮȮȮȮȮȮ3,4ȮȮĔŅĶŒľƟĮĶŇĠĠŅŐĔƞįŌƟĽŜŅŏĶŖěĔŅĶĻŉĔļŅȮ 
ĔĶĦňľĸńĔĽŌĨĶŏĜıŅŃĕŀĚĽĩŅĭńĬ 
XȮŒľƟĮĶŇĠĠŅŏıňĵĚĽŅĕŅĺŇĝŅŏħňĵĺ 
ÄȮŒľƟĮĶŇĠĠŅĴŅĔĔĺƞŅľĬŉŗĚĽŅĕŅĺŇĝŅȮ 
 +ȮėĦŃĪňŗŏĮƦĬįŌƟĶńĭįŇħĝŀĭľĸńĔȮ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 
 +ȮėĦŃĪňŗĶƞĺĴĶńĭįŇħĝŀĭȮ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 
ĔĶĦňľĸńĔĽŌĨĶĶƞĺĴĔńĭĽĩŅĭńĬŀŊŗĬȮ 
ÄȮľĸńĔĽŌĨĶĮĶŇĠĠŅėŌƞȮ&Double Degree' 
ÄȮľĸńĔĽŌĨĶĮĶŇĠĠŅĶƞĺĴȮ&Joint Degree'ȮȮȮȮ   

6. ĽĩŅĬĳŅıĕŀĚľĸńĔĽŌĨĶŐĸŃĔŅĶıŇěŅĶĦŅŀĬŋĴńĨŇ-ŏľŖĬĝŀĭľĸńĔĽŌĨĶ 
- ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ2566ȮĮĶńĭĮĶŋĚĴŅěŅĔľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĴľŅĭńĦĤŇĨȮĽŅĕŅĺŇĝŅĲƕĽŇĔĽƢȮ
&ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ034/'ȮľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĴľŅĭńĦĤŇĨȮĽŅĕŅĺŇĝŅĲƕĽŇĔĽƢĮĶŃĵŋĔĨƢȮ&ľĸńĔĽŌĨĶ
ĮĶńĭĮĶŋĚȮı,Ļ,Ȯ034/'ȮŐĸŃľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĴľŅĭńĦĤŇĨȮĽŅĕŅĺŇĝŅĔŅĶĽŀĬĲƕĽŇĔĽƢȮ&ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮ
ı,Ļ,Ȯ034/' 
- ŏĶŇŗĴŒĝƟľĸńĔĽŌĨĶĨńŘĚŐĨƞȮĮƖȮı,Ļ,03/5Ȯ 
- ĴňįĸĭńĚėńĭŒĝƟĨńŘĚŐĨƞĳŅėĔŅĶĻŉĔļŅĪňŗȮ/ȮĮƖĔŅĶĻŉĔļŅȮ0344 

+ȮĽĳŅĺŇĝŅĔŅĶŒľƟėĺŅĴŏľŖĬĝŀĭľĸńĔĽŌĨĶȮŒĬĔŅĶĮĶŃĝŋĴėĶńŘĚĪňŗȮ10-2565ȮŏĴŊŗŀĺńĬĪňŗȮ0/ȮŏħŊŀĬĔńĬĵŅĵĬȮı,Ļ,0343 
+ȮĽĳŅĴľŅĺŇĪĵŅĸńĵŀĬŋĴńĨŇľĸńĔĽŌĨĶȮŒĬĔŅĶĮĶŃĝŋĴėĶńŘĚĪňŗȮ/.-0343ȮŏĴŊŗŀĺńĬĪňŗȮ07ȮŏħŊŀĬĨŋĸŅėĴȮı,Ļ,0343 
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7. ėĺŅĴıĶƟŀĴŒĬĔŅĶŏįĵŐıĶƞľĸńĔĽŌĨĶĪňŗĴňėŋĦĳŅıŐĸŃĴŅĨĶģŅĬ 
ľĸńĔĽŌĨĶěŃœħƟĶńĭĔŅĶŏįĵŐıĶƞĺƞŅŏĮƦĬľĸńĔĽŌĨĶĪňŗĴňėŋĦĳŅıŐĸŃĴŅĨĶģŅĬĨŅĴĔĶŀĭĴŅĨĶģŅĬėŋĦĺŋĥŇ

ĶŃħńĭŀŋħĴĻŉĔļŅŐľƞĚĝŅĨŇȮı,Ļ,Ȯ0330ȮŒĬĮƖĔŅĶĻŉĔļŅȮ2567 
8. ŀŅĝňıĪňŗĽŅĴŅĶĩĮĶŃĔŀĭœħƟľĸńĚĽŜŅŏĶŖěĔŅĶĻŉĔļŅȮ&ĽńĴıńĬīƢĔńĭĽŅĕŅĺŇĝŅ'Ȯ 

- ĬńĔĺŇěńĵŐĸŃıńĥĬŅȮŒĬĽĩŅĬĮĶŃĔŀĭĔŅĶȮŀĚėƢĔĶĺŇĝŅĔŅĶȮĽĩŅĭńĬĺŇěńĵħƟŅĬĲƕĽŇĔĽƢȮĲƕĽŇĔĽƢĮĶŃĵŋĔĨƢȮ
ĺŇĪĵŅĻŅĽĨĶƢȮŐĸŃĺŇĪĵŅĻŅĽĨĶƢĮĶŃĵŋĔĨƢ 

- ĬńĔĺŇĝŅĔŅĶ-ŀŅěŅĶĵƢȮĽŅĕŅĺŇĝŅĲƕĽŇĔĽƢȮĲƕĽŇĔĽƢĮĶŃĵŋĔĨƢȮĺŇĪĵŅĻŅĽĨĶƢȮŒĬĽĩŅĭńĬŀŋħĴĻŉĔļŅ 
- ĬńĔĺŇĝŅĝňıȮŒĬĽĩŅĬĮĶŃĔŀĭĔŅĶĪňŗĴňĔŅĶŒĝƟŏĪėőĬőĸĵňĪŅĚĲƕĽŇĔĽƢıŊŘĬģŅĬŐĸŃĔŅĶĮĶŃĵŋĔĨƢ 
- įŌƟĮĶŃĔŀĭĔŅĶħƟŅĬŏĪėőĬőĸĵňĪŅĚĲƕĽŇĔĽƢŐĸŃĲƕĽŇĔĽƢĮĶŃĵŋĔĨƢ 
- ĬńĔĺŇŏėĶŅŃľƢŏĪėőĬőĸĵňĲƕĽŇĔĽƢĕńŘĬĽŌĚȮŏĝƞĬȮXPS RBS PIXE RAMAN AFMȮŐĸŃŀŊŗĬŕ 
- ĬńĔĺŇĪĵŅĻŅĽĨĶƢĮĶŃěŜŅľĬƞĺĵĶńĚĽňŏĪėĬŇėȮĬŇĨŇĺŇĪĵŅĻŅĽĨĶƢȮȮŏĮƦĬĨƟĬ 
- ĬńĔėŇħĬĺńĨĔĶĶĴĪňŗŒĝƟėĺŅĴĶŌƟĪŅĚħƟŅĬĲƕĽŇĔĽƢ 
- ėĶŌ-ŀŅěŅĶĵƢȮȮĶŃħńĭĴńīĵĴĻŉĔļŅĨŀĬĨƟĬȮĶŃħńĭĴńīĵĴĻŉĔļŅĨŀĬĮĸŅĵŐĸŃĶŃħńĭŀŋħĴĻŉĔļŅ 
- ĬńĔĺŇĝŅĔŅĶĻŉĔļŅȮıŇıŇīĳńĦĤƢ-ĬŇĪĶĶĻĔŅĶĺŇĪĵŅĻŅĽĨĶƢ-ħŅĶŅĻŅĽĨĶƢ 

9. ĝŊŗŀȮĨŜŅŐľĬƞĚȮŐĸŃėŋĦĺŋĥŇĔŅĶĻŉĔļŅĕŀĚŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶ 
ĝŊŗŀ+ĽĔŋĸ 

 
ėŋĦĺŋĥŇĔŅĶĻŉĔļŅȮ&ĽŅĕŅ', 

ĽĩŅĭńĬ, ĮĶŃŏĪĻ,ȮĮƖĪňŗĽŜŅŏĶŖěĔŅĶĻŉĔļŅ 
1,ȮĶĻ,ħĶ,ħĺĚĴĦňȮȮĺƞŀĚĶńĨĬŃœıĻŅĸ Ph,D,Ȯ&Physics', Lehigh University, USA, 2003 

M,S,Ȯ&Physics', Lehigh University, USA, 2000 
ĺĪ,Ĵ,Ȯ&ĲƕĽŇĔĽƢ', ĴľŅĺŇĪĵŅĸńĵĻĶňĬėĶŇĬĪĶĺŇőĶĥ, 2540 
Ļļ,ĭ,Ȯ&ĲƕĽŇĔĽƢ+ėĦŇĨ', ĴľŅĺŇĪĵŅĸńĵĕŀĬŐĔƞĬ, 2534 

2,ȮįĻ,ħĶ,ȮĽŋěŇĨĶŅȮȮĶńĨĬƢěŇĶŅĬŋĔŌĸ Ph,D,Ȯ&Environmental Sciences', The University of East 
Anglia, UK, 0.// 
ĺĪ,Ĵ,Ȯ&ĲƕĽŇĔĽƢ', ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 0325 
ĺĪ,ĭ,Ȯ&ĲƕĽŇĔĽƢ',ȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 0322 

3,ȮĶĻ,ħĶ,ŀńěĜĶŅȮĮƤĠĠŅȮŏěĶŇĠěŇĨĨĝńĵ Ph,D,Ȯ&Physics', Case Western Reserve University, USA, 2014 
ĺĪ,ĭ,Ȯ&ĲƕĽŇĔĽƢ',ȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 0350 

 
10. ĽĩŅĬĪňŗěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬȮ 
ȮȮȮȮȮXȮŒĬĽĩŅĬĪňŗĨńŘĚȮ 
ÄȮĬŀĔĽĩŅĬĪňŗĨńŘĚȮœħƟŐĔƞȮ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 
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11. ŏľĨŋįĸĕŀĚĔŅĶĮĶńĭĮĶŋĚľĸńĔĽŌĨĶȮ 
11,1 ĔŅĶĨŀĭĽĬŀĚĬőĵĭŅĵŐĸŃĵŋĪīĻŅĽĨĶƢĝŅĨŇ 
 ĔŅĶħŜŅŏĬŇĬĔŅĶĕŀĚĽŅĕŅĺŇĝŅĲƕĽŇĔĽƢŐĸŃĔŅĶĮĶńĭĮĶŋĚľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĴľŅĭńĦĤŇĨȮĽŅĕŅĺŇĝŅ 

ĲƕĽŇĔĽƢȮŒĬĮƖȮı,Ļ,Ȯ2566ȮĽŀħėĸƟŀĚĔńĭȮĵŋĪīĻŅĽĨĶƢĝŅĨŇȮ&ı,Ļ,Ȯ2561ů2580'ȮőħĵŏĜıŅŃŒĬħƟŅĬĨƞŀœĮĬňŘȮ 
 ħƟŅĬĪňŗȮ2ȮĔŅĶĽĶƟŅĚėĺŅĴĽŅĴŅĶĩŒĬĔŅĶŐĕƞĚĕńĬȮ 
 ħƟŅĬĪňŗȮ3ȮĔŅĶıńĥĬŅŐĸŃŏĽĶŇĴĽĶƟŅĚĻńĔĵĳŅıėĬ 
 ħƟŅĬĪňŗȮ4ȮĔŅĶĽĶƟŅĚőŀĔŅĽėĺŅĴŏĽĴŀĳŅėŐĸŃŏĪƞŅŏĪňĵĴĔńĬĪŅĚĽńĚėĴȮ 

ŐĸŃĵńĚĽŀħėĸƟŀĚĔńĭȮŐįĬıńĥĬŅŏĻĶļģĔŇěŐĸŃĽńĚėĴŐľƞĚĝŅĨŇȮĜĭńĭĪňŗȮ13 &ı,Ļ,Ȯ2566ů2570'ȮőħĵŏĜıŅŃ
ŏĮƚŅľĴŅĵȮ2ȮĮĶŃĔŅĶŐĶĔĪňŗĺƞŅȮ 

 1,ȮĔŅĶĮĶńĭőėĶĚĽĶƟŅĚĔŅĶįĸŇĨĽŌƞŏĻĶļģĔŇěģŅĬĬĺńĨĔĶĶĴ 
Ȯ 2,ȮĔŅĶıńĥĬŅėĬĽŜŅľĶńĭőĸĔĵŋėŒľĴƞ 

 őħĵĽŅĕŅĺŇĝŅĲƕĽŇĔĽƢȮĽĬńĭĽĬŋĬŐĸŃįĸńĔħńĬĔŅĶĻŉĔļŅĺŇěńĵĺŇĪĵŅĻŅĽĨĶƢĭĶŇĽŋĪīŇśȮŐĸŃŏĪėőĬőĸĵňŏĝŇĚĸŉĔ 
ĪňŗŏĮƦĬĶŅĔģŅĬĕŀĚĔŅĶıńĥĬŅĬĺńĨĔĶĶĴĪŅĚŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻȮĪňŗĴňįĸĨƞŀĔŅĶıńĥĬŅĽńĚėĴĵŋėŒľĴƞŐĸŃĔŅĶ
ĮĢŇĺńĨŇŀŋĨĽŅľĔĶĶĴėĶńŘĚĪňŗȮ2ȮŏĝƞĬȮĺńĽħŋĜĸŅħȮ&smart materials'ȮŏĪėőĬőĸĵňėĺŀĬĨńĴȮŏĪėőĬőĸĵňĪŅĚĝňĺőĴŏĸĔŋĸȮ
ĮƤĠĠŅĮĶŃħŇļģƢȮĶĺĴĪńŘĚŏĪėőĬőĸĵňıĸńĚĚŅĬľĴŋĬŏĺňĵĬȮĵŅĬĵĬĨƢœĲĲƚŅȮłĸłȮőħĵĔŅĶŐĽĺĚľŅėĺŅĴĶƞĺĴĴŊŀȮ
&collaboration'ȮŐĸŃĽĬńĭĽĬŋĬŏėĶŊŀĕƞŅĵėĺŅĴĶƞĺĴĴŊŀŒĬĔŅĶĺŇěńĵĔńĭĳŅėŀŋĨĽŅľĔĶĶĴŐĸŃĳŅėĭĶŇĔŅĶȮĪńŘĚ
ŀĚėƢĔĶĺŇěńĵĶŃħńĭĝŅĨŇŐĸŃĬŅĬŅĝŅĨŇȮȮĽŅĕŅĺŇĝŅłȮħŜŅŏĬŇĬĔŅĶıńĥĬŅĬńĔĻŉĔļŅĶŃħńĭĭńĦĤŇĨĻŉĔļŅŒľƟĴňėĺŅĴĶŌƟŒĬ
ĽŅĕŅĲƕĽŇĔĽƢȮĴňĪńĔļŃĔŅĶĺŇěńĵȮĪńĔļŃĔŅĶĬŜŅŏĽĬŀįĸĚŅĬĺŇĝŅĔŅĶȮĴňěĶŇĵīĶĶĴȮŐĸŃėĺŅĴĶńĭįŇħĝŀĭŒĬĔŅĶĻŉĔļŅ
ĺŇěńĵȮœĴƞėńħĸŀĔįĸĚŅĬĪŅĚĺŇĝŅĔŅĶȮĴňėĺŅĴĽŅĴŅĶĩĪŜŅĚŅĬĶƞĺĴĔńĬŏĮƦĬľĴŌƞėĦŃȮĽŀħėĸƟŀĚĔńĭėĺŅĴĨƟŀĚĔŅĶĕŀĚ
ĨĸŅħŐĶĚĚŅĬĪńŘĚŒĬĽĩŅĭńĬĔŅĶĻŉĔļŅȮĽĩŅĭńĬĺŇěńĵȮĳŅėŀŋĨĽŅľĔĶĶĴȮŐĸŃĳŅėĭĶŇĔŅĶȮĶĺĴĪńŘĚĽĬńĭĽĬŋĬ
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞŒĬĔŅĶıńĥĬŅĔŅĶŏĶňĵĬĶŌƟĨĸŀħĝňĺŇĨȮ 
//,0ȮĔŅĶĨŀĭŏĮƚŅľĴŅĵĔŅĶıńĥĬŅĪňŗĵńŗĚĵŊĬĕŀĚȮSDGsȮ 

ȮȮȮȮȮȮȮȮȮȮȮȮŒĬĔŅĶĮĶŃĝŋĴĽĴńĝĝŅĽľĮĶŃĝŅĝŅĨŇȮĽĴńĵĽŅĴńĠȮėĶńŘĚĪňŗȮ5.ȮŏĴŊŗŀĺńĬĪňŗȮ03ȮĔńĬĵŅĵĬȮ0336ȮĽĴŅĝŇĔ
ĽľĮĶŃĝŅĝŅĨŇĶĺĴȮ/71ȮĮĶŃŏĪĻĶƞĺĴĸĚĬŅĴĶńĭĶŀĚĺŅĶŃĔŅĶıńĥĬŅĪňŗĵńŗĚĵŊĬȮė,Ļ,Ȯ0.1.Ȯ&0.1.ȮAgenda for 
Sustainable Development'ȮőħĵĔŜŅľĬħĔĶŀĭĔŅĶıńĥĬŅĪňŗŏĝŊŗŀĴőĵĚĔńĬŒĬȮ3ȮĴŇĨŇȮœħƟŐĔƞȮ&/'ȮĔŅĶıńĥĬŅėĬȮ
&People', &0'ȮĽŇŗĚŐĺħĸƟŀĴȮ&Planet'*Ȯ&1'ȮŏĻĶļģĔŇěŐĸŃėĺŅĴĴńŗĚėńŗĚȮ&Prosperity'*Ȯ&2'ȮĽńĬĨŇĳŅıŐĸŃėĺŅĴ
ĵŋĨŇīĶĶĴȮ&Peace'*ȮŐĸŃȮ&3'ȮėĺŅĴŏĮƦĬľŋƟĬĽƞĺĬĔŅĶıńĥĬŅȮ&Partnership'ȮőħĵĴňŏĮƚŅľĴŅĵĔŅĶıńĥĬŅĪňŗĵńŗĚĵŊĬȮ
&Sustainable Development Goals8ȮSDGs'Ȯ/5ȮŏĮƚŅľĴŅĵȮȮĽŅĕŅĺŇĝŅĲƕĽŇĔĽƢĽĬńĭĽĬŋĬĔŅĶħŜŅŏĬŇĬĔŅĶĕŀĚ
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮŏıŊŗŀĨŀĭĽĬŀĚĨƞŀŏĮƚŅľĴŅĵȮSDGsȮőħĵŏĜıŅŃĕƟŀĨƞŀœĮĬňŘȮ 

  ŏĮƚŅľĴŅĵĪňŗȮ4ȮĽĶƟŅĚľĸńĔĮĶŃĔńĬĺƞŅĪŋĔėĬĴňĔŅĶĻŉĔļŅĪňŗĴňėŋĦĳŅıŀĵƞŅĚėĶŀĭėĸŋĴŐĸŃŏĪƞŅŏĪňĵĴȮ 
ŐĸŃĽĬńĭĽĬŋĬőŀĔŅĽŒĬĔŅĶŏĶňĵĬĶŌƟĨĸŀħĝňĺŇĨȮ 

 ŏĮƚŅľĴŅĵĪňŗȮ9ȮĽĶƟŅĚőėĶĚĽĶƟŅĚıŊŘĬģŅĬĪňŗĴňėĺŅĴĪĬĪŅĬȮĽƞĚŏĽĶŇĴĔŅĶıńĥĬŅŀŋĨĽŅľĔĶĶĴĪňŗ 
ėĶŀĭėĸŋĴŐĸŃĵńŗĚĵŊĬȮŐĸŃĽƞĚŏĽĶŇĴĬĺńĨĔĶĶĴȮ 
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 őħĵĪňŗĽŅĕŅĺŇĝŅĲƕĽŇĔĽƢĽĬńĭĽĬŋĬȮŐįĬıńĥĬŅĔŅĶĻŉĔļŅĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮĶŃĵŃĪňŗȮ13 &ı,Ļ, 
2566 +Ȯ2570'ȮĪňŗĴňĺńĨĩŋĮĶŃĽĚėƢŏĝŇĚĔĸĵŋĪīƢȮ&Strategic Objectives 8ȮSO'ȮĪňŗĽŀħėĸƟŀĚĔńĭȮSDGs őħĵŏĜıŅŃĕƟŀ
ĨƞŀœĮĬňŘȮ 

 SO4ȮĽĶƟŅĚĔŅĶıńĥĬŅĪňŗĵńŗĚĵŊĬħƟŅĬĔŅĶěńħĔŅĶĻŉĔļŅȮ&Education Platform'ȮȮĽŅĕŅĺŇĝŅĲƕĽŇĔĽƢ 
ĽĬńĭĽĬŋĬĔŅĶĺŇěńĵŒĬĸńĔļĦŃĽľĺŇĪĵŅĔŅĶȮĶĺĴĪńŘĚĔŅĶĺŇěńĵĲƕĽŇĔĽƢĻŉĔļŅŒĬľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĴľŅĭńĦĤŇĨȮȮ
ĽŅĕŅĺŇĝŅĲƕĽŇĔĽƢȮŐĕĬĚĔŅĶĽŀĬĲƕĽŇĔĽƢȮŐĸŃĽĬńĭĽĬŋĬĴľŅĺŇĪĵŅĸńĵŒĬĔŅĶıńĥĬŅĔŅĶŏĶňĵĬĶŌƟĨĸŀħĝňĺŇĨȮĶĺĴĪńŘĚ
ĽĬńĭĽĬŋĬĔŅĶĬŜŅĔŅĶĺŇŏėĶŅŃľƢĕƟŀĴŌĸĴŅŒĝƟĔŅĶĺŇěńĵĲƕĽŇĔĽƢŐĸŃĔŅĶıńĥĬŅĽŅĕŅĺŇĝŅłȮ 

 SO5ȮĽĶƟŅĚĔŅĶıńĥĬŅĪňŗĵńŗĚĵŊĬħƟŅĬĔŅĶĺŇěńĵŐĸŃĬĺńĨĔĶĶĴȮ&Research and Innovation  
Platform'ȮȮĽŅĕŅĺŇĝŅĲƕĽŇĔĽƢĽĬńĭĽĬŋĬŏėĶŊŀĕƞŅĵėĺŅĴĶƞĺĴĴŊŀŒĬĔŅĶĺŇěńĵĶŃħńĭĬŅĬŅĝŅĨŇȮįĸńĔħńĬĔŅĶŒĝƟĮĶŃőĵĝĬƢ
ěŅĔĚŅĬĺŇěńĵŐĸŃĪĶńıĵƢĽŇĬĪŅĚĮƤĠĠŅȮĽŅĕŅĺŇĝŅłȮĵńĚĴňĔĸŋƞĴĺŇěńĵĲƕĽŇĔĽƢĭĶĶĵŅĔŅĻȮ&Atmospheric Physics'ȮĪňŗ
ĺŇěńĵŒĬľńĺĕƟŀŏĔňŗĵĺĔńĭŀŋĨŋĬŇĵĴĺŇĪĵŅȮĔŅĶŏĮĸňŗĵĬŐĮĸĚĽĳŅıĳŌĴŇŀŅĔŅĻȮŐĸŃĴĸĳŅĺŃĪŅĚŀŅĔŅĻ 

 SO6 ĭĶŇľŅĶěńħĔŅĶŀĚėƢĔĶŏıŊŗŀĴŋƞĚĽŌƞėĺŅĴŏĮƦĬŏĸŇĻȮ&CMU Excellence Management Platform'ȮȮ 
ĽŅĕŅĺŇĝŅĲƕĽŇĔĽƢĽĬńĭĽĬŋĬĔŅĶĭĶŇľŅĶĪňŗėĸƞŀĚĨńĺĕŀĚĴľŅĺŇĪĵŅĸńĵȮĽƞĚŏĽĶŇĴĭŋėĸŅĔĶŐĸŃĬńĔĻŉĔļŅŒľƟŒĝƟĔŅĶ
ĺŇŏėĶŅŃľƢĕƟŀĴŌĸŒĬĔŅĶĺŇěńĵŏıŊŗŀĽĶƟŅĚĬĺńĨĔĶĶĴȮŐĸŃĔŅĶŐĽĺĚėĺŅĴĶƞĺĴĴŊŀĔńĭĳŅėŀŋĨĽŅľĔĶĶĴŐĸŃĳŅėĭĶŇĔŅĶȮ 

11,3ȮĔŅĶĨŀĭĬőĵĭŅĵĔĸĵŋĪīƢĕŀĚĴľŅĺŇĪĵŅĸńĵȮ 
 ŒĬȮŐįĬıńĥĬŅĔŅĶĻŉĔļŅĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮĶŃĵŃĪňŗȮ/1Ȯ&ı,Ļ,0344Ȯ+Ȯ035.'ȮĴľŅĺŇĪĵŅĸńĵłȮ 

ĔŜŅľĬħĔĸĵŋĪīƢľĸńĔȮ4ȮĕƟŀŒĬĔŅĶĕńĭŏėĸŊŗŀĬŐįĬıńĥĬŅĔŅĶĻŉĔļŅłȮœħƟŐĔƞȮ 
 S/ȮıńĥĬŅĔĸœĔȮįĸńĔħńĬĔŅĶĺŇěńĵĝńŘĬŐĬĺľĬƟŅȮŐĸŃŏĪėőĬőĸĵňŏĝŇĚĸŉĔȮ 
 S0ȮĽĶƟŅĚĶŃĭĭĬŇŏĺĻĪňŗŏŀŊŘŀĨƞŀĔŅĶĭŌĶĦŅĔŅĶŀĚėƢėĺŅĴĶŌƟȮŒĬĔŅĶěńħĔŅĶĻŉĔļŅȮĺŇěńĵȮŐĸŃĬĺńĨĔĶĶĴȮ 

įƞŅĬĔŅĶĽĶƟŅĚĶŌĮŐĭĭĔŅĶĪŜŅĚŅĬĪňŗŏľĴŅŃĽĴȮ 
 S1ȮĽƞĚŏĽĶŇĴĔŅĶĬŜŅįĸĚŅĬĽĶƟŅĚĽĶĶėƢŐĸŃĬĺńĨĔĶĶĴĪňŗĴňįĸĔĶŃĪĭĽŌĚȮœĮŒĝƟĮĶŃőĵĝĬƢŏıŊŗŀıńĥĬŅ 

ŏĻĶļģĔŇěȮĽńĚėĴȮĽŇŗĚŐĺħĸƟŀĴȮŐĸŃĔŅĶıńĥĬŅĪňŗĵńŗĚĵŊĬȮ 
 S2ȮıńĥĬŅĔĸœĔȮŒĬĔŅĶįĸńĔħńĬĔŅĶĺŇěńĵŐĸŃıńĥĬŅĬĺńĨĔĶĶĴħƟŅĬĔŅĶĻŉĔļŅŏıŊŗŀĶŀĚĶńĭĪńĔļŃŐľƞĚ 

ŀĬŅėĨȮ 
 S3ȮıńĥĬŅĔĸœĔŒĬĔŅĶĽĶƟŅĚőŀĔŅĽŐĸŃėĺŅĴŏĪƞŅŏĪňĵĴĪŅĚĔŅĶĻŉĔļŅŒľƟėĬĪŋĔĔĸŋƞĴŐĸŃĪŋĔĝƞĺĚĺńĵ
ĽŅĴŅĶĩŏĕƟŅĩŉĚĔŅĶŏĶňĵĬĶŌƟĶŃħńĭĴľŅĺŇĪĵŅĸńĵœħƟȮ 
 S4ȮĽĶƟŅĚĶŌĮŐĭĭĔŅĶĭĶŇľŅĶěńħĔŅĶĪňŗŏĮƦĬŏĸŇĻȮŏıŊŗŀŏıŇŗĴĮĶŃĽŇĪīŇĳŅıŒĬĔŅĶħŜŅŏĬŇĬĚŅĬȮ 

 ĽŅĕŅĺŇĝŅĲƕĽŇĔĽƢĽĬńĭĽĬŋĬŐĸŃĨŀĭĽĬŀĚĨƞŀĔĸĵŋĪīƢľĸńĔĪńŘĚȮ4ȮĕƟŀĕŀĚĴľŅĺŇĪĵŅĸńĵȮőħĵĔŅĶįĸńĔħńĬ
ĔŅĶĺŇěńĵŐĸŃıńĥĬŅĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵňŏĝŇĚĸŉĔĪňŗŏĮƦĬĶŅĔģŅĬĕŀĚĶŃĭĭŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻȮĶĺĴĪńŘĚĔŅĶ
ĺŇěńĵĺŇĪĵŅĻŅĽĨĶƢĭĶŇĽŋĪīŇśȮőħĵŐĽĺĚľŅėĺŅĴĶƞĺĴĴŊŀȮ&collaboration'ȮĪńŘĚĔŅĶĽĶƟŅĚŏėĶŊŀĕƞŅĵĪŅĚĺŇĝŅĔŅĶĔńĭ
ŀĚėƢĔĶĳŅĵĬŀĔŐĸŃŀĚėƢĔĶĶŃħńĭĬŅĬŅĝŅĨŇȮĽŅĕŅĺŇĝŅłȮĽĬńĭĽĬŋĬėĦŃĺŇĪĵŅĻŅĽĨĶƢŒĬĔŅĶěńħĪŜŅģŅĬĕƟŀĴŌĸ
įĸĚŅĬĺŇěńĵȮĔŅĶěńħŀĭĶĴėĺŅĴĶŌƟĪňŗŏŀŊŘŀĨƞŀĔŅĶĪŜŅĚŅĬĺŇěńĵȮŏĝƞĬȮĪĶńıĵƢĽŇĬĪŅĚĮƤĠĠŅȮĔŅĶĕŀĨŜŅŐľĬƞĚĺŇĝŅĔŅĶȮĔŅĶ
ĕŀĪŋĬĺŇěńĵȮŏĮƦĬĨƟĬȮȮŒĬĔŅĶĮĶńĭĮĶŋĚľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĴľŅĭńĦĤŇĨȮĽŅĕŅĺŇĝŅĲƕĽŇĔĽƢȮŒĬĮƖȮı,Ļ,Ȯ0344ȮĴňĔŅĶ
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ĮĶńĭĮĶŋĚĔŅĶŏĶňĵĬĔŅĶĽŀĬȮĔŅĶĽńĴĴĬŅȮŐĸŃĔŅĶĻŉĔļŅĺŇěńĵȮĨŅĴŐĬĺĪŅĚĔŅĶŏĶňĵĬĔŅĶĽŀĬŒĬĻĨĺĶĶļĪňŗȮ0/Ȯőħĵ
ĽƞĚŏĽĶŇĴĔŅĶıńĥĬŅĪńĔļŃħŇěŇĪńĸȮĽƞĚŏĽĶŇĴĔŅĶĻŉĔļŅŏĶňĵĬĶŌƟħƟĺĵĨĬŏŀĚŏıŊŗŀĽĶƟŅĚĪńĔļŃĔŅĶŏĶňĵĬĶŌƟĨĸŀħĝňĺŇĨȮ
ĽƞĚŏĽĶŇĴĔŅĶŒĝƟĳŅļŅŀńĚĔķļĽŊŗŀĽŅĶŏıŊŗŀŒľƟĽŅĴŅĶĩĬŜŅŏĽĬŀįĸĚŅĬĪŅĚĺŇĝŅĔŅĶŒĬĶŃħńĭĬŅĬŅĝŅĨŇȮĽŅĕŅĺŇĝŅłȮ
ĽĬńĭĽĬŋĬĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞŒĬĔŅĶıńĥĬŅĔŅĶŏĶňĵĬĶŌƟĨĸŀħĝňĺŇĨȮȮĽŅĕŅĺŇĝŅłȮĽĬńĭĽĬŋĬĴľŅĺŇĪĵŅĸńĵŐĸŃėĦŃ
ĺŇĪĵŅĻŅĽĨĶƢŒĬĔŅĶĭĶŇľŅĶěńħĔŅĶŏıŊŗŀĮĶŃĽŇĪīŇĳŅıŒĬĔŅĶħŜŅŏĬŇĬĚŅĬőħĵŏĜıŅŃŒĬĝƞĺĚĔŅĶŐıĶƞĶŃĭŅħĕŀĚȮ
COVID+/7ȮĪňŗįƞŅĬĴŅĴňĔŅĶŀĭĶĴŐĸŃĔŅĶŒĝƟŐıĸĨĲŀĶƢĴŀŀĬœĸĬƢŒĬĔŅĶĪŜŅĚŅĬȮWFH ĔŅĶĮĶŃĝŋĴȮĔŅĶěńħĔŅĶ
ŏĶňĵĬĔŅĶĽŀĬȮŐĸŃĔŅĶĽŀĭŀŀĬœĸĬƢȮ 
//,2ȮĔŅĶĨŀĭėĺŅĴĨƟŀĚĔŅĶĕŀĚįŌƟĴňĽƞĺĬœħƟĽƞĺĬŏĽňĵ 
 ěŅĔĔŅĶĽŜŅĶĺěŐĸŃĶĺĭĶĺĴėĺŅĴĨƟŀĚĔŅĶĕŀĚįŌƟĴňĽƞĺĬœħƟĽƞĺĬŏĽňĵĔĸŋƞĴĨƞŅĚŕȮĪňŗľĸńĔĽŌĨĶłȮĽŅĴŅĶĩ 

ĨŀĭĽĬŀĚħńĚĬňŘȮ 
/,ȮĬńĔĻŉĔļŅĶŃħńĭĭńĦĤŇĨĻŉĔļŅȮ 
 /,/ȮĔŅĶŏĽĶŇĴėĺŅĴĶŌƟħƟŅĬėĦŇĨĻŅĽĨĶƢ-ĲƕĽŇĔĽƢıŊŘĬģŅĬȮľŅĔĬńĔĻŉĔļŅŐĶĔŏĕƟŅĵńĚĴňĪńĔļŃŐĸŃėĺŅĴœĴƞ 

ŏıňĵĚıŀȮȮŒĬŐĨƞĸŃŐĕĬĚĺŇĝŅĴňĔĶŃĭĺĬĺŇĝŅŏĽĶŇĴĪńĔļŃėĺŅĴĶŌƟŐĸŃĪńĔļŃĔŅĶĺŇěńĵŒľƟĬńĔĻŉĔļŅȮėĦŅěŅĶĵƢįŌƟĽŀĬŒĬ
ŐĨƞĸŃĔĶŃĭĺĬĺŇĝŅŐĸŃėĦŅěŅĶĵƢįŌƟėŋĴĔĶŃĭĺĬĺŇĝŅĺŇĪĵŅĬŇıĬīƢľĶŊŀĔŅĶėƟĬėĺƟŅŀŇĽĶŃĽŅĴŅĶĩŏĽĶŇĴĪńĔļŃĪňŗ
ěŜŅŏĮƦĬŒĬĔŅĶĪŜŅĺŇĪĵŅĬŇıĬīƢȮ 

 /,0ȮĔŅĶĴňĔĶŃĭĺĬĺŇĝŅŒľƟŏĸŊŀĔŏĶňĵĬŀĵƞŅĚľĸŅĔľĸŅĵĪńĬĔńĭĭĶŇĭĪĔŅĶĺŇěńĵŐĸŃıńĥĬŅŒĬĮƤěěŋĭńĬȮȮ 
ŒĬĔŅĶĮĶńĭĮĶŋĚľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĴľŅĭńĦĤŇĨȮĽŅĕŅĺŇĝŅĲƕĽŇĔĽƢȮı,Ļ,Ȯ0344ȮœħƟĶĺĴŐĕĬĚĺŇĝŅĨƞŅĚŕȮŏĕƟŅœĺƟŒĬ
ľĸńĔĽŌĨĶĴľŅĭńĦĤŇĨŏħňĵĺĔńĬȮĪŜŅŒľƟĬńĔĻŉĔļŅĽŅĴŅĶĩŏĸŊŀĔŏĶňĵĬĔĶŃĭĺĬĺŇĝŅĪňŗĨƞŅĚŐĕĬĚĺŇĝŅœħƟĨŅĴėĺŅĴĽĬŒě
ŐĸŃĭĶŇĭĪĪŅĚĺŇĝŅĔŅĶĪňŗľĸŅĔľĸŅĵĕŉŘĬȮĪńŘĚĵńĚĽƞĚŏĽĶŇĴĔŅĶĺŇěńĵŒĬĽľĽŅĕŅĺŇĝŅȮ 
0,ȮįŌƟŒĝƟĭńĦĤŇĨěŅĔĽĩŅĭńĬĔŅĶĻŉĔļŅŐĸŃĽĩŅĭńĬĔŅĶĺŇěńĵȮ 

 0,/ȮĭńĦĤŇĨĽŅĴŅĶĩĮĶŃĵŋĔĨƢŒĝƟėĺŅĴĶŌƟȮĴňėĺŅĴĽŅĴŅĶĩŒĬĔŅĶĺŇŏėĶŅŃľƢȮŐĸŃŐĔƟœĕĮƤĠľŅĪŅĚĺŇĝŅĔŅĶȮȮ
ľĸńĔĽŌĨĶłȮĴňĔŅĶıńĥĬŅĔŅĶŏĶňĵĬĔŅĶĽŀĬȮŐĸŃĪńĔļŃĔŅĶŒĝƟŏėĶŊŗŀĚĴŊŀĔŅĶĺŇěńĵŀĵƞŅĚĨƞŀŏĬŊŗŀĚȮĶĺĴĪńŘĚĔŅĶŐĽĺĚľŅ
ėĺŅĴĶƞĺĴĴŊŀĪŅĚĺŇĝŅĔŅĶŐĸŃĔŅĶĺŇěńĵěŅĔĽĩŅĭńĬĨƞŅĚŕȮĞŉŗĚěŃŏĽĶŇĴĪńĔļŃŐĸŃőŀĔŅĽĕŀĚĬńĔĻŉĔļŅŐĸŃėĦŅěŅĶĵƢ
ŒľƟĴňĻńĔĵĳŅıĴŅĔĕŉŘĬȮ 
 0,0ȮĪńĔļŃŒĬĔŅĶĬŜŅŏĽĬŀįĸĚŅĬĺŇĝŅĔŅĶȮŐĸŃėĺŅĴĽŅĴŅĶĩŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻȮȮľĸńĔĽŌĨĶłȮ
ĔŜŅľĬħĔŇěĔĶĶĴĪŅĚĺŇĝŅĔŅĶȮŏĝƞĬȮĔŅĶĨňıŇĴıƢŏįĵŐıĶƞĺŇĪĵŅĬŇıĬīƢŒĬĺŅĶĽŅĶĶŃħńĭĬŅĬŅĝŅĨŇĪňŗŀĵŌƞŒĬģŅĬĕƟŀĴŌĸȮ
SCOPUS, ĔŅĶĽńĴĴĬŅ,ȮĔŅĶĬŜŅŏĽĬŀľńĺĕƟŀĺŇĪĵŅĬŇıĬīƢ, ĔŅĶĬŜŅŏĽĬŀįĸĚŅĬĺŇĪĵŅĬŇıĬīƢŒĬĔŅĶĮĶŃĝŋĴĺŇĝŅĔŅĶ
ĶŃħńĭĬŅĬŅĝŅĨŇȮ 
1,ȮįŌƟŒĝƟĭńĦĤŇĨěŅĔľĬƞĺĵĚŅĬŏŀĔĝĬȮ 

 1,/ȮĴňėĺŅĴĶŌƟėĺŅĴŏĝňŗĵĺĝŅĠŒĬĽŅĕŅĺŇĝŅĪńŘĚĳŅėĪķļġňȮŐĸŃĮĢŇĭńĨŇȮĽŀħėĸƟŀĚĔńĭĔŅĶıńĥĬŅĪŅĚħƟŅĬ
ŀŋĨĽŅľĔĶĶĴȮȮĽŅĕŅĺŇĝŅĲƕĽŇĔĽƢŐĽĺĚľŅėĺŅĴĶƞĺĴĴŊŀŐĸŃĔŅĶĽĶƟŅĚŏėĶŊŀĕƞŅĵĪŅĚĺŇĝŅĔŅĶĔńĭěŅĔĽĩŅĭńĬĨƞŅĚŕȮĞŉŗĚ
ěŃŏĽĶŇĴĪńĔļŃŐĸŃőŀĔŅĽĕŀĚĬńĔĻŉĔļŅŐĸŃėĦŅěŅĶĵƢȮ 

 1,0ȮĭńĦĤŇĨĴňėĺŅĴĽŅĴŅĶĩŒĬĔŅĶĽŊŗŀĽŅĶŐĸŃĔŅĶŒĝƟĳŅļŅȮĴňĳŅĺŃėĺŅĴŏĮƦĬįŌƟĬŜŅŐĸŃįŌƟĨŅĴȮ 
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ĽŅĴŅĶĩĪŜŅĚŅĬŏĮƦĬĪňĴȮȮĔŅĶĪŜŅĺŇěńĵŐĸŃĺŇĪĵŅĬŇıĬīƢŒĬĮƤěěŋĭńĬĴńĔĴňėĺŅĴĶƞĺĴĴŊŀĔńĭŏėĶŊŀĕƞŅĵĺŇĝŅĔŅĶŐĸŃĴň
ĬńĔĺŇěńĵĪŜŅĚŅĬĶƞĺĴĔńĬľĸŅĵėĬȮĽŅĕŅĺŇĝŅĲƕĽŇĔĽƢĵńĚŐĽĺĚľŅėĺŅĴĶƞĺĴĴŊŀŐĸŃĔŅĶĽĶƟŅĚŏėĶŊŀĕƞŅĵĪŅĚĺŇĝŅĔŅĶĔńĭ
ěŅĔĽĩŅĭńĬĨƞŅĚŕȮĞŉŗĚŏĽĶŇĴĪńĔļŃŐĸŃőŀĔŅĽĕŀĚĬńĔĻŉĔļŅŐĸŃėĦŅěŅĶĵƢȮ 
 
/0,ȮėĺŅĴĽńĴıńĬīƢĔńĭľĸńĔĽŌĨĶŀŊŗĬĪňŗŏĮƕħĽŀĬŒĬėĦŃ-ĳŅėĺŇĝŅŀŊŗĬ-ľĸńĔĽŌĨĶŀŊŗĬȮĕŀĚĽĩŅĭńĬȮȮ 
/0,/ ėĺŅĴĽńĴıńĬīƢĕŀĚĔĶŃĭĺĬĺŇĝŅŒĬľĸńĔĽŌĨĶĪňŗŏĮƕħĽŀĬŒĬėĦŃ-ĳŅėĺŇĝŅ-ľĸńĔĽŌĨĶŀŊŗĬȮȮȮ Ȯ 
ľĴĺħĺŇĝŅ ĔĶŃĭĺĬĺŇĝŅ 

 
ŏĮƦĬĔĶŃĭĺĬĺŇĝŅĕŀĚ
ľĸńĔĽŌĨĶőħĵĨĶĚȮ 

ĳŅėĺŇĝŅŐĸŃėĦŃ 
ĪňŗŏĮƕħĽŀĬĔĶŃĭĺĬĺŇĝŅĬňŘ 

 

ȮľĴŅĵŏľĨŋ 

ĔĶŃĭĺĬĺŇĝŅŏĸŊŀĔŒĬ
ĽŅĕŅĺŇĝŅŏĜıŅŃ 

/,ȮȮ0045XX 
ȮȮȮȮ0046XX 

œĴƞŒĝƞ ĳŅėĺŇĝŅĲƕĽŇĔĽƢŐĸŃĺńĽħŋ
ĻŅĽĨĶƢȮėĦŃĺŇĪĵŅĻŅĽĨĶƢ 
&ĽŅĕŅħŅĶŅĻŅĽĨĶƢ' 

ĬńĔĻŉĔļŅĽŅĴŅĶĩ
ŏĸŊŀĔĔĶŃĭĺĬĺŇĝŅŒĬ
ĽŅĕŅħŅĶŅĻŅĽĨĶƢ
ŐĸƟĺŏĪňĵĭŏėňĵĚŏĮƦĬ
ĺŇĝŅŏĸŊŀĔŒĬĽŅĕŅȮ
ľŅĔĴňĔŅĶĪŜŅĺŇěńĵŒĬ
ħƟŅĬĲƕĽŇĔĽƢħŅĶŅ
ĻŅĽĨĶƢ 

ĔĶŃĭĺĬĺŇĝŅŏĸŊŀĔ
ĬŀĔĽŅĕŅĺŇĝŅŏĜıŅŃ 
&ŐĕĬĚĺŇĝŅĔŅĶĽŀĬ
ĲƕĽŇĔĽƢ' 

/,  206766 œĴƞŒĝƞ ĳŅėĺŇĝŅėĦŇĨĻŅĽĨĶƢ 
ėĦŃĺŇĪĵŅĻŅĽĨĶƢ 

 

/0,0Ȯ ėĺŅĴĽńĴıńĬīƢĕŀĚĔĶŃĭĺĬĺŇĝŅŒĬľĸńĔĽŌĨĶȮĪňŗŒľƟľĸńĔĽŌĨĶŀŊŗĬĴŅŏĶňĵĬħƟĺĵ 
œĴƞĴň 

/0,1Ȯ ĔŅĶĭĶŇľŅĶěńħĔŅĶȮȮ 

 ȮȮĔŅĶĭĶŇľŅĶěńħĔŅĶľĸńĔĽŌĨĶŏĮƦĬŐĭĭĽŅĕŅĺŇĝŅĶƞĺĴĳŅĵŒĬėĦŃȮ&Interdisciplinary'ȮįƞŅĬĪŅĚėĦŃ
ĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶĭńĦĤŇĨĻŉĔļŅȮĽŅĕŅĺŇĝŅĲƕĽŇĔĽƢȮŐĸŃėĦŃŀĬŋĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶȮŐĵĔĨŅĴ
ŐĕĬĚĺŇĝŅȮĞŉŗĚĔŜŅľĬħŒľƟĬńĔĻŉĔļŅĸĚĪŃŏĭňĵĬŏĶňĵĴĨŅĴőėĶĚĽĶƟŅĚľĸńĔĽŌĨĶȮĞŉŗĚœħƟĶŃĭŋĔĶŃĭĺĬĺŇĝŅŐĨƞĸŃ
ľĴĺħĺŇĝŅœĺƟĝńħŏěĬȮŐĸŃĔŜŅĔńĭħŌŐĸőħĵŀŅěŅĶĵƢĪňŗĮĶŉĔļŅĪńŗĺœĮĕŀĚĬńĔĻŉĔļŅȮȮ 
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ľĴĺħĪňŗȮ2,ȮĕƟŀĴŌĸŏĜıŅŃĕŀĚľĸńĔĽŌĨĶ 
 

1. ĮĶńĝĠŅȮĺńĨĩŋĮĶŃĽĚėƢĕŀĚľĸńĔĽŌĨĶȮŐĸŃįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĕŀĚľĸńĔĽŌĨĶȮ 
/,/ȮĮĶńĝĠŅ 

ȮȮȮȮȮȮȮȮȮěŅĔĔŅĶėƟĬėĺƟŅŏıŊŗŀŏĕƟŅŒěīĶĶĴĝŅĨŇȮȮĲƕĽŇĔĽƢŏĮƦĬĻŅĽĨĶƢŀńĬŏĮƦĬĽŅĔĸȮĪňŗŏĮƦĬĶŅĔģŅĬĽŜŅėńĠĕŀĚĔŅĶĻŉĔļŅ
ĺŇĪĵŅĻŅĽĨĶƢľĸŅĵŐĕĬĚŐĸŃĔŅĶıńĥĬŅŏĪėőĬőĸĵňĕŀĚőĸĔȮħńĚŏĝƞĬĪňŗœħƟŏĮƦĬĮƤěěńĵĽŜŅėńĠĪňŗĪŜŅŒľƟŏĪėőĬőĸĵň
ĔƟŅĺľĬƟŅĴŅěĬĩŉĚĵŋėĬŅőĬŏĪėőĬőĸĵňŐĸŃĵŋėőĸĔœĶƟıĶĴŐħĬȮĞŉŗĚœħƟĽƞĚįĸŒľƟŏĔŇħĔŅĶŐĕƞĚĕńĬħƟŅĬĺŇĪĵŅĻŅĽĨĶƢŐĸŃ
ŏĪėőĬőĸĵňĪňŗŏĕƟĴĕƟĬȮĺŇĪĵŅĔŅĶŐĸŃŏĪėőĬőĸĵňĩŌĔıńĥĬŅœĮŀĵƞŅĚĶĺħŏĶŖĺĴŅĔȮħńĚĬńŘĬŏĴŊŗŀœħƟĨĶŃľĬńĔĔńĬĺƞŅĺŇĝŅ
ĲƕĽŇĔĽƢŏĮƦĬĶŅĔģŅĬĪňŗĽŜŅėńĠěŉĚœħƟĶńĭĔŅĶıńĥĬŅŀĵƞŅĚœĴƞľĵŋħĵńŘĚěĬĴňĪńŘĚėĺŅĴĸŉĔŐĸŃėĺŅĴĔĺƟŅĚŏıŇŗĴĕŉŘĬŏĶŊŗŀĵŕȮȮ
ĔŅĶĻŉĔļŅĺŇĝŅĲƕĽŇĔĽƢěŉĚĨƟŀĚĴňıŊŘĬģŅĬĪňŗŐĬƞĬŒĬŀĚėƢėĺŅĴĶŌƟľĸńĔȮŏıŊŗŀŏĔŇħŏĮƦĬĻńĔĵĳŅıĪňŗĽŅĴŅĶĩĨŇħĨŅĴıńĥĬŅĔŅĶ
ĕŀĚőĸĔŀĵƞŅĚĶŌƟŏĪƞŅĪńĬŐĸŃ-ľĶŊŀĻńĔĵĳŅıĪňŗěŃıńĥĬŅĨƞŀĵŀħȮŏĔŇħŀĚėƢėĺŅĴĶŌƟŒľĴƞľĶŊŀĬĺńĨĔĶĶĴĪňŗŏĮƦĬĮĶŃőĵĝĬƢ
ĨƞŀĽńĚėĴȮ 
/,0ȮĺńĨĩŋĮĶŃĽĚėƢȮȮŏıŊŗŀįĸŇĨĴľŅĭńĦĤŇĨĪňŗĴň8Ȯ 

 /,ȮėĺŅĴĶŌƟěĶŇĚȮĪńŘĚŏĝŇĚĔĺƟŅĚŐĸŃĸŉĔĪŅĚĲƕĽŇĔĽƢȮĪňŗěŜŅŏĮƦĬĨƞŀĚŅĬĺŇěńĵĕńŘĬĽŌĚȮŒĬőĸĔĮƤěěŋĭńĬŐĸŃŀĬŅėĨȮȮ 
ĪňŗĴňĔŅĶĭŌĶĦŅĔŅĶĶŃľĺƞŅĚĽŅĕŅĴŅĔĵŇŗĚĕŉŘĬ 
 0,ȮĮĶŃĽĭĔŅĶĦƢŐĸŃėĺŅĴĽŅĴŅĶĩŒĬĔŅĶŏĶňĵĬĶŌƟȮĔŅĶŒĝƟŀŋĮĔĶĦƢȮŏėĶŊŗŀĚĴŊŀȮľĸńĔĔŅĶıŊŘĬģŅĬŐĸŃėĺŅĴĶŌƟ
ŒľĴƞȮŏıŊŗŀŐĔƟĮƤĠľŅĪňŗŏĔňŗĵĺĕƟŀĚ 
 1,ȮėĺŅĴėŇħĽĶƟŅĚĽĶĶėƢŐĸŃĔŅĶĽŊŗŀĽŅĶȮĪńĔļŃŐľƞĚĔŅĶŏĶňĵĬĶŌƟŒĬĻĨĺĶĶļĪňŗȮ0/ 
 2,ȮėŋĦīĶĶĴȮėĺŅĴĞŊŗŀĽńĨĵƢȮŐĸŃėĺŅĴĶńĭįŇħĝŀĭĨƞŀĔŅĶĻŉĔļŅĺŇěńĵ 
 

/,1ȮįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĕŀĚľĸńĔĽŌĨĶȮ&Program Learning Outcomes8ȮPLOs' 
PLO 1ȮĴňėĺŅĴĶŌƟıŊŘĬģŅĬĪŅĚĺŇĪĵŅĻŅĽĨĶƢŐĸŃėĦŇĨĻŅĽĨĶƢĪňŗŏıňĵĚıŀȮŐĸŃĴňėĺŅĴĶŌƟŒĬĽŅĕŅĺŇĝŅĲƕĽŇĔĽƢĪńŘĚ
ħƟŅĬľĸńĔĔŅĶȮĪķļġňȮĮĢŇĭńĨŇĔŅĶȮŐĸŃĔŅĶĮĶŃĵŋĔĨƢıŊŘĬģŅĬȮŒĬĔŅĶĻŉĔļŅŐĸŃĔŅĶĺŇěńĵŒĬŐĕĬĚ
ĺŇĝŅĪňŗŏĸŊŀĔŐĸŃŒĬŐįĬĔŅĶĻŉĔļŅĪňŗĬńĔĻŉĔļŅŏĸŊŀĔŏĶňĵĬȮ 

PLO 2ȮĽŅĴŅĶĩĨŇħĨŅĴėĺŅĴĔƟŅĺľĬƟŅŐĸŃĽŊĭėƟĬėĺŅĴĶŌƟĶŃħńĭĽŅĔĸȮĨĸŀħěĬĽŅĴŅĶĩĬŜŅŏĽĬŀĶŅĵĚŅĬ
ĪŅĚĺŇĪĵŅĻŅĽĨĶƢŒĬĪňŗĮĶŃĝŋĴĺŇĝŅĔŅĶȮĽŅĴŅĶĩŏĕňĵĬĭĪėĺŅĴĪŅĚĺŇĝŅĔŅĶŏıŊŗŀĨňıŇĴıƢŏįĵŐıĶƞŒĬ
ĺŅĶĽŅĶĪŅĚĺŇĝŅĔŅĶȮŐĸŃŏĮƦĬįŌƟĴňĪńĔļŃĔŅĶŏĶňĵĬĶŌƟĨĸŀħĝňı 

PLO 3ȮĴňĪńĔļŃĔŅĶŏĶňĵĬĶŌƟŒĬĻĨĺĶĶļĪňŗȮ21ȮœħƟŐĔƞȮĔŅĶŒĝƟĚŅĬŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻȮŐĸŃĴňĪńĔļŃĪŅĚ 
ȮȮȮȮȮȮȮȮȮĳŅļŅŀńĚĔķļŏıňĵĚıŀĨƞŀĔŅĶĻŉĔļŅħƟŅĬĲƕĽŇĔĽƢȮ 
PLO 4 ĴňěĶŇĵīĶĶĴȮėĺŅĴĞŊŗŀĽńĨĵƢȮŐĸŃėĺŅĴĶńĭįŇħĝŀĭĨƞŀĔŅĶĻŉĔļŅĺŇěńĵȮĶĺĴĪńŘĚĽńĚėĴȮŐĸŃĴň 
ȮȮȮȮȮȮȮȮȮėĺŅĴĽŅĴŅĶĩŒĬĔŅĶĪŜŅĚŅĬĶƞĺĴĔńĬŏĮƦĬľĴŌƞėĦŃ 
 
 
 
 



9 

 

0, ėĺŅĴėŅħľĺńĚĕŀĚįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟŏĴŊŗŀĽŇŘĬĮƖĔŅĶĻŉĔļŅȮ 

 ľĸńĔĽŌĨĶȮŐĭĭ 1 &ŐįĬȮĔȮŐĭĭȮĔ1' 
ĮƖĪňŗ ėĺŅĴėŅħľĺńĚĕŀĚįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟŏĴŊŗŀĽŇŘĬĮƖĔŅĶĻŉĔļŅȮ&YLOs' 
1 ĬńĔĻŉĔļŅĽŅĴŅĶĩľŅľńĺĕƟŀĺŇěńĵĪňŗĽĬŒěŐĸŃŏĶŇŗĴĪŜŅĚŅĬĶƞĺĴĔńĭįŌƟŀŊŗĬȮĴňėĺŅĴĶńĭįŇħĝŀĭŐĸŃ
ĺŇĬńĵŒĬĔŅĶĪŜŅĺŇěńĵȮŐĸŃĴňĔŅĶıńĥĬŅĪńĔļŃħƟŅĬĔŅĶĽŊŗŀĽŅĶĔńĭįŌƟĶƞĺĴĚŅĬœħƟŀĵƞŅĚŏľĴŅŃĽĴȮœħƟ
ŏĕƟŅĶƞĺĴĽńĴĴĬŅĭńĦĤŇĨĻŉĔļŅĪňŗĴňĔŅĶĭŌĶĦŅĔŅĶĶŃľĺƞŅĚŐĕĬĚĺŇĝŅŐĸŃŏĽĬŀįĸĚŅĬŒĬĔŅĶ
ĽńĴĴĬŅĭńĦĤŇĨĻŉĔļŅŒĬľńĺĕƟŀĚŅĬĺŇěńĵĪŅĚĲƕĽŇĔĽƢĪňŗŀĵŌƞŒĬĽĴńĵĮƤěěŋĭńĬŐĸŃľńĺĕƟŀĚŅĬĺŇěńĵĪňŗ
ŏĔňŗĵĺĕƟŀĚĔńĭĺŇĪĵŅĬŇıĬīƢŏĮƦĬĳŅļŅŀńĚĔķļ 

2 ĬńĔĻŉĔļŅĽŅĴŅĶĩĺŅĚŐįĬĚŅĬĺŇěńĵŀĵƞŅĚŏĮƦĬĶŃĭĭŏıŊŗŀŒľƟĚŅĬĺŇěńĵŏĽĶŖěĸŋĸƞĺĚĨŅĴŏĺĸŅĪňŗ
ĔŜŅľĬħȮĽŅĴŅĶĩĽĶƟŅĚŀĚėƢėĺŅĴĶŌƟŒľĴƞȮȮĽŅĴŅĶĩĬŜŅŏĽĬŀįĸĚŅĬŒĬĪňŗĮĶŃĝŋĴĺŇĝŅĔŅĶȮĨƞŀ
ĽŅīŅĶĦŃŐĸŃĔŅĶĨňıŇĴıƢįĸĚŅĬĺŇěńĵŒĬĺŅĶĽŅĶĺŇĝŅĔŅĶĶŃħńĭĬŅĬŅĝŅĨŇĪňŗŀĵŌƞŒĬģŅĬĕƟŀĴŌĸ
ĽŅĔĸŐĸŃŏĮƦĬĪňŗĵŀĴĶńĭȮœħƟŏĕƟŅĶƞĺĴĽńĴĴĬŅĭńĦĤŇĨĻŉĔļŅĪňŗĴňĔŅĶĭŌĶĦŅĔŅĶĶŃľĺƞŅĚŐĕĬĚĺŇĝŅ
ŐĸŃŏĽĬŀįĸĚŅĬŒĬĔŅĶĽńĴĴĬŅĭńĦĤŇĨĻŉĔļŅŒĬľńĺĕƟŀĚŅĬĺŇěńĵĪŅĚĲƕĽŇĔĽƢĪňŗŀĵŌƞŒĬĽĴńĵĮƤěěŋĭńĬ
ŐĸŃľńĺĕƟŀĚŅĬĺŇěńĵĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĺŇĪĵŅĬŇıĬīƢŏĮƦĬĳŅļŅŀńĚĔķļ 

 ľĸńĔĽŌĨĶȮŐĭĭ 2 &ŐįĬȮĔȮŐĭĭȮĔ2' 

ĮƖĪňŗ ėĺŅĴėŅħľĺńĚĕŀĚįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟŏĴŊŗŀĽŇŘĬĮƖĔŅĶĻŉĔļŅȮ&YLOs' 
1 ĬńĔĻŉĔļŅĽŅĴŅĶĩŒĝƟĳŅļŅŀńĚĔķļŐĸŃėĺŅĴĶŌƟĪŅĚĲƕĽŇĔĽƢŏıňĵĚıŀ ĪňŗĽŜŅľĶńĭĔŅĶĺŇěńĵŒĬĽŅĕŅ
ŏĸŊŀĔȮĶĺĴĪńŘĚĴňĽĴĶĶĩĬŃħƟŅĬėŋĦīĶĶĴȮěĶŇĵīĶĶĴȮĴňĺŇĬńĵŐĸŃėĺŅĴĶńĭįŇħĝŀĭĨƞŀĔŅĶĪŜŅĺŇěńĵ
ŐĸŃĪŜŅĚŅĬĶƞĺĴĔńĭįŌƟŀŊŗĬ 

2 ĬńĔĻŉĔļŅĽŅĴŅĶĩŒĝƟėĺŅĴĶŌƟŏĜıŅŃĪŅĚěŅĔĺŇĝŅŏĸŊŀĔŒĬĔŅĶĪŜŅĺŇěńĵȮŐĸŃĪŜŅėĺŅĴŏĕƟŅŒěĔńĭ
ĭĪėĺŅĴĪŅĚĺŇĝŅĔŅĶĶŃħńĭĬŅĬŅĝŅĨŇȮĽŅĴŅĶĩŏĽĬŀįĸĚŅĬľĶŊŀĽĶŋĮĔŅĶĪĭĪĺĬĺĶĶĦĔĶĶĴ
ĪňŗŏĔňŗĵĺĕƟŀĚŒĬĔŅĶĽńĴĴĬŅĭńĦĤŇĨĻŉĔļŅȮĴňĭŋėĸŇĔĳŅıĪňŗħňȮĴňĔŅĶıŌħȮĨńŘĚėŜŅĩŅĴȮĨŀĭėŜŅĩŅĴȮ
ŐĽħĚėĺŅĴėŇħŏľŖĬȮŐĸŃĶńĭĲƤĚėĺŅĴėŇħŏľŖĬĕŀĚįŌƟŀŊŗĬȮĽŅĴŅĶĩŒĝƟŏĪėőĬőĸĵňŏıŊŗŀĔŅĶėƟĬėĺƟŅ
ĕƟŀĴŌĸȮŀƞŅĬĪŜŅėĺŅĴŏĕƟŅŒěȮŐĸŃĺŇŏėĶŅŃľƢȮĶĺĴĩŉĚĮĶŃĵŋĔĨƢŒĝƟėĺŅĴĶŌƟĪňŗœħƟěŅĔĭĪėĺŅĴĪŅĚ
ĺŇĝŅĔŅĶŏıŊŗŀŏĽĬŀőėĶĚĶƞŅĚĺŇĪĵŅĬŇıĬīƢŐĸŃĔŅĶĽŀĭĮƚŀĚĔńĬĺŇĪĵŅĬŇıĬīƢȮĴňĪńĔļŃĔŅĶŏĕňĵĬ
ĭĪėĺŅĴĪŅĚĺŇĝŅĔŅĶȮĶĺĴĩŉĚĔĶŃĭĺĬĔŅĶĽƞĚĚŅĬĺŇĝŅĔŅĶŏıŊŗŀĔŅĶĨňıŇĴıƢȮĽŅĴŅĶĩĪŜŅĚŅĬŒĬ
ŀŅĝňıĪňŗĽńĴıńĬīƢĔńĭĽŅĕŅĺŇĝŅľĸńĚĽŜŅŏĶŖěĔŅĶĻŉĔļŅ 
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1,ȮȮȮŐįĬıńĥĬŅĮĶńĭĮĶŋĚ 
ŐįĬĔŅĶıńĥĬŅ-ŏĮĸňŗĵĬŐĮĸĚ ĔĸĵŋĪīƢ ľĸńĔģŅĬ-ĨńĺĭƞĚĝňŘ 
ĴňĔŅĶĮĶńĭĮĶŋĚľĸńĔĽŌĨĶĪŋĔȮ5 ĮƖ ĶĺĭĶĺĴĨŇħĨŅĴįĸĔŅĶĮĶŃŏĴŇĬȮ

QA ĕŀĚľĸńĔĽŌĨĶĶĺĴĳŅĵŒĬȮ5 ĮƖȮ
ŒĬħƟŅĬėĺŅĴıŉĚıŀŒěȮŐĸŃěŜŅĬĺĬ
įĸĚŅĬĕŀĚĬńĔĻŉĔļŅŐĸŃįŌƟĽŜŅŏĶŖě
ĔŅĶĻŉĔļŅĪňŗœħƟĶńĭĔŅĶĨňıŇĴıƢľĶŊŀ
ŏįĵŐıĶƞ 

- ĶŃħńĭėĺŅĴıŉĚıŀŒěĕŀĚĬŅĵěƟŅĚȮ
įŌƟĮĶŃĔŀĭĔŅĶȮŐĸŃįŌƟŒĝƟĭńĦĤŇĨ 

- įĸĚŅĬĕŀĚĬńĔĻŉĔļŅŐĸŃįŌƟĽŜŅŏĶŖě
ĔŅĶĻŉĔļŅĪňŗœħƟĶńĭĔŅĶĨňıŇĴıƢľĶŊŀ
ŏįĵŐıĶƞ 
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ľĴĺħĪňŗȮ3,ȮĶŃĭĭĔŅĶěńħĔŅĶĻŉĔļŅȮĔŅĶħŜŅŏĬŇĬĔŅĶȮŐĸŃőėĶĚĽĶƟŅĚĕŀĚľĸńĔĽŌĨĶ 
 

/,ȮĶŃĭĭĔŅĶěńħĔŅĶĻŉĔļŅȮ 
/,/ȮĶŃĭĭȮ 

 ÄĶŃĭĭĔŅĶĻŉĔļŅĨĸŀħĮƖ 
XȮĶŃĭĭĪĺŇĳŅėȮőħĵȮ/ȮĮƖĔŅĶĻŉĔļŅŐĭƞĚŀŀĔŏĮƦĬȮ0ȮĳŅėĔŅĶĻŉĔļŅĮĔĨŇȮȮ 
Ȯ/ȮĳŅėĔŅĶĻŉĔļŅĮĔĨŇȮĴňĶŃĵŃŏĺĸŅĔŅĶĻŉĔļŅ œĴƞĬƟŀĵĔĺƞŅȮȮ/3ȮȮĽńĮħŅľƢ  

ÄȮĶŃĭĭľĬƞĺĵĔŅĶĻŉĔļŅȮ&Module'Ȯ 
 
/,0ȮĔŅĶěńħĔŅĶĻŉĔļŅĳŅėĔŅĶĻŉĔļŅıŇŏĻļȮ&ĳŅėķħŌĶƟŀĬ' 
ȮÄȮŐįĬĔŅĶĻŉĔļŅĔŜŅľĬħŒľƟĴňĳŅėĔŅĶĻŉĔļŅıŇŏĻļ 
  XȮŐįĬĔŅĶĻŉĔļŅœĴƞĴňĳŅėĔŅĶĻŉĔļŅıŇŏĻļ 

 
/,1ȮĔŅĶŏĪňĵĭŏėňĵĚľĬƞĺĵĔŇĨŒĬĶŃĭĭĪĺŇĳŅėȮȮ 
ȮȮȮȮȮȮœĴƞĴň 

0,ȮĔŅĶħŜŅŏĬŇĬĔŅĶľĸńĔĽŌĨĶȮȮ 
2,1 ĺńĬȮůȮŏĺĸŅŒĬĔŅĶħŜŅŏĬŇĬĔŅĶŏĶňĵĬĔŅĶĽŀĬ 
 ÃȮȮȮĶŃĭĭĔŅĶĻŉĔļŅĨĸŀħĮƖȮ&ŏħŊŀĬ,,,,,,,,,,,,,,,,,ĩŉĚ,,,,,,,,,,,,,,,,,,,,,,,' 

ÄȮȮȮŒĬŏĺĸŅĶŅĝĔŅĶ 
ÄȮȮȮĬŀĔŏĺĸŅĶŅĝĔŅĶȮ&ĶŃĭŋ',,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 
 

XȮȮȮĶŃĭĭĪĺŇĳŅė 
ȮȮȮȮȮȮȮĳŅėĔŅĶĻŉĔļŅĪňŗȮ/ȮĨńŘĚŐĨƞŏħŊŀĬȮĴŇĩŋĬŅĵĬȮĩŉĚŏħŊŀĬȮĨŋĸŅėĴ 
ȮȮȮȮȮȮȮĳŅėĔŅĶĻŉĔļŅĪňŗȮ0ȮĨńŘĚŐĨƞŏħŊŀĬȮıķĻěŇĔŅĵĬȮĩŉĚŏħŊŀĬȮĴňĬŅėĴ 
ȮXȮȮŒĬŏĺĸŅĶŅĝĔŅĶ 
ȮȮÄȮȮȮĬŀĔŏĺĸŅĶŅĝĔŅĶȮ&ĶŃĭŋ',,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 
 

ÄȮȮȮĶŃĭĭľĬƞĺĵĔŅĶĻŉĔļŅȮ&Module'ȮȮ&ŏħŊŀĬ,,,,,,,,,,,,,,,,,ĩŉĚ,,,,,,,,,,,,,,,,,,,,,,,' 
ÄȮȮȮȮŒĬŏĺĸŅĶŅĝĔŅĶ 

ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮÄȮȮȮȮĬŀĔŏĺĸŅĶŅĝĔŅĶȮ&ĶŃĭŋ',,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 
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0,0ȮėŋĦĽĴĭńĨŇĕŀĚįŌƟŏĕƟŅĻŉĔļŅȮ 
  ľĸńĔĽŌĨĶȮŐĭĭȮ/Ȯ&ŐįĬȮĔȮŐĭĭȮĔ/' 

1. ŏĮƦĬœĮĨŅĴĮĶŃĔŅĻĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮŏĶŊŗŀĚȮĔŅĶĶńĭĬńĔĻŉĔļŅŒĬŐĨƞĸŃĮƖĔŅĶĻŉĔļŅ 
2. ĽŜŅŏĶŖěĔŅĶĻŉĔļŅĶŃħńĭĮĶŇĠĠŅĨĶňěŅĔĽĩŅĭńĬŀŋħĴĻŉĔļŅĪňŗĽŜŅĬńĔĚŅĬĮĸńħĔĶŃĪĶĺĚĔŅĶ
ŀŋħĴĻŉĔļŅȮĺŇĪĵŅĻŅĽĨĶƢȮĺŇěńĵȮŐĸŃĬĺńĨĔĶĶĴȮĶńĭĶŀĚŒĬĽŅĕŅĺŇĝŅĲƕĽŇĔĽƢȮĲƕĽŇĔĽƢĮĶŃĵŋĔĨƢȮĶŧŘ
şŢŎŔƘşũĶşƥ ŠŘŬŢŜũŝŜĶŘŘŖŝŧşŊŘƥ ŠŘŬŢşŧķŧŜũĿŧŢŬŹŎŌŪŹűŌŪŗŏűŌơŧ ŌŦźļŎŪźŢŗŮơŒĬħŋĸĵıŇĬŇěĕŀĚėĦŃ
ĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶĭńĦĤŇĨĻŉĔļŅĽŅĕŅĺŇĝŅĲƕĽŇĔĽƢ 

3. ĨƟŀĚĴňĮĶŃĽĭĔŅĶĦƢĺŇěńĵȮ 
4. ėŋĦĽĴĭńĨŇĬŀĔŏľĬŊŀěŅĔĬňŘȮŒľƟŀĵŌƞŒĬħŋĸĵıŇĬŇěĕŀĚėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶĭńĦĤŇĨĻŉĔļŅ
ĽŅĕŅĺŇĝŅĲƕĽŇĔĽƢ 
 

  ľĸńĔĽŌĨĶȮŐĭĭȮ0Ȯ&ŐįĬȮĔȮŐĭĭȮĔ0' 
1. ŏĮƦĬœĮĨŅĴĮĶŃĔŅĻĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮŏĶŊŗŀĚȮĔŅĶĶńĭĬńĔĻŉĔļŅŒĬŐĨƞĸŃĮƖĔŅĶĻŉĔļŅ 
2. ĽŜŅŏĶŖěĔŅĶĻŉĔļŅĶŃħńĭĮĶŇĠĠŅĨĶňěŅĔĽĩŅĭńĬŀŋħĴĻŉĔļŅĪňŗĽŜŅĬńĔĚŅĬĮĸńħĔĶŃĪĶĺĚĔŅĶ
ŀŋħĴĻŉĔļŅȮĺŇĪĵŅĻŅĽĨĶƢȮĺŇěńĵȮŐĸŃĬĺńĨĔĶĶĴȮĶńĭĶŀĚŒĬĽŅĕŅĺŇĝŅĲƕĽŇĔĽƢȮĲƕĽŇĔĽƢĮĶŃĵŋĔĨƢȮĶŧŘ
şŢŎŔƘşũĶşƥ ŠŘŬŢŜũŝŜĶŘŘŖŝŧşŊŘƥ ŠŘŬŢşŧķŧŜũĿŧŢŬŹŎŌŪŹűŌŪŗŏűŌơŧ ŌŦźļŎŪźŢŗŮơŒĬħŋĸĵıŇĬŇěĕŀĚėĦŃ
ĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶĭńĦĤŇĨĻŉĔļŅĽŅĕŅĺŇĝŅĲƕĽŇĔĽƢ 

3. ėŋĦĽĴĭńĨŇĬŀĔŏľĬŊŀěŅĔĬňŘȮŒľƟŀĵŌƞŒĬħŋĸĵıŇĬŇěĕŀĚėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶĭńĦĤŇĨĻŉĔļŅ
ĽŅĕŅĺŇĝŅĲƕĽŇĔĽƢ 

 

0,1ȮĮƤĠľŅĕŀĚĬńĔĻŉĔļŅŐĶĔŏĕƟŅȮ 
               X ėĺŅĴĶŌƟħƟŅĬĳŅļŅĨƞŅĚĮĶŃŏĪĻœĴƞŏıňĵĚıŀ 
               X ėĺŅĴĶŌƟħƟŅĬėĦŇĨĻŅĽĨĶƢ-ĺŇĪĵŅĻŅĽĨĶƢœĴƞŏıňĵĚıŀ 
               X ĔŅĶĮĶńĭĨńĺŒĬĔŅĶŏĶňĵĬĶŃħńĭĪňŗĽŌĚĕŉŘĬ 
               Ä ŀŊŗĬŕȮ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 

 

2,4ȮĔĸĵŋĪīƢŒĬĔŅĶħŜŅŏĬŇĬĔŅĶŏıŊŗŀŐĔƟœĕĮƤĠľŅȮ-ȮĕƟŀěŜŅĔńħĕŀĚĬńĔĻŉĔļŅŒĬĕƟŀȮ0,1 
ȮȮXȮȮěńħĽŀĬŏĽĶŇĴŏĨĶňĵĴėĺŅĴĶŌƟıŊŘĬģŅĬĔƞŀĬĔŅĶŏĶňĵĬ 
ȮȮXȮȮěńħĔŅĶĮģĴĬŇŏĪĻĬńĔĻŉĔļŅŒľĴƞȮŐĬŃĬŜŅĔŅĶĺŅĚŏĮƚŅľĴŅĵȮŏĪėĬŇėĔŅĶŏĶňĵĬŒĬĴľŅĺŇĪĵŅĸńĵ 
ȮȮȮȮȮȮȮȮŐĸŃĔŅĶĭĶŇľŅĶěńħĔŅĶĨĬŏŀĚŒĬĔŅĶĻŉĔļŅȮ 
ȮȮXȮȮĴŀĭľĴŅĵľĬƟŅĪňŗŀŅěŅĶĵƢĪňŗĮĶŉĔļŅŒľƟŐĔƞŀŅěŅĶĵƢĪŋĔėĬĪŜŅľĬƟŅĪňŗĽŀħĽƞŀĚħŌŐĸȮŒľƟėŜŅŐĬŃĬŜŅŐĔƞ 
ȮȮȮȮȮȮȮĬńĔĻŉĔļŅĪńŘĚħƟŅĬĔŅĶŏĶňĵĬŐĸŃĔŅĶĺŇěńĵ 
ȮȮXȮȮěńħĔŇěĔĶĶĴŏĽĶŇĴėĺŅĴĶŌƟħƟŅĬĳŅļŅŀńĚĔķļȮŐĸŃĮĶńĭģŅĬėĺŅĴĶŌƟħƟŅĬėĦŇĨĻŅĽĨĶƢŐĸŃĲƕĽŇĔĽƢ 
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0,3ȮŐįĬĔŅĶĶńĭĬńĔĻŉĔļŅŐĸŃįŌƟĽŜŅŏĶŖěĔŅĶĻŉĔļŅŒĬĶŃĵŃȮ3ȮĮƖȮ 
 

ĮƖĔŅĶĻŉĔļŅ 2566 2567 2568 2569 2570 
ĳŅėĔŅĶĻŉĔļŅĪňŗ 1 2 1 2 1 2 1 2 1 2 
ŐĭĭȮ/Ȯ&ŐįĬȮĔȮŐĭĭȮĔ/'Ȯ&ĳŅėĮĔĨŇ'           
ěŜŅĬĺĬĬńĔĻŉĔļŅĪňŗėŅħĺƞŅěŃĶńĭ 2  2  2  2  2  
ěŜŅĬĺĬĬńĔĻŉĔļŅĪňŗĽŃĽĴŒĬľĸńĔĽŌĨĶ           
ĝńŘĬĮƖĪňŗȮ/ 2  2  2  2  2  
ĝńŘĬĮƖĪňŗȮ0   2  2  2  2  
 ĶĺĴ 2  4  4  4  4  
ěŜŅĬĺĬĬńĔĻŉĔļŅĪňŗėŅħĺƞŅěŃĽŜŅŏĶŖěĔŅĶĻŉĔļŅ    2  2  2  2 
ŐĭĭȮ0Ȯ&ŐįĬȮĔȮŐĭĭȮĔ0'Ȯ&ĳŅėĮĔĨŇ'           
ěŜŅĬĺĬĬńĔĻŉĔļŅĪňŗėŅħĺƞŅěŃĶńĭ 10  10  10  10  10  
ěŜŅĬĺĬĬńĔĻŉĔļŅĪňŗĽŃĽĴŒĬľĸńĔĽŌĨĶ           
ĝńŘĬĮƖĪňŗȮ/ 10  10  10  10  10  
ĝńŘĬĮƖĪňŗȮ0   10  10  10  10  
 ĶĺĴ 10  2.  2.  2.  2.  
ěŜŅĬĺĬĬńĔĻŉĔļŅĪňŗėŅħĺƞŅěŃĽŜŅŏĶŖěĔŅĶĻŉĔļŅ    10  10  10  10 

 

0,4ȮĚĭĮĶŃĴŅĦĨŅĴŐįĬȮ 
 1,ȮĶŅĵĚŅĬĕƟŀĴŌĸĚĭĮĶŃĴŅĦȮ3ȮĮƖȮőħĵěŜŅŐĬĔĶŅĵĸŃŏŀňĵħĨŅĴľńĺĕƟŀĔŅĶŏĽĬŀĨńŘĚĚĭĮĶŃĴŅĦȮȮ 

 

 
ŐįĬĚŅĬ 

ĮƖĚĭĮĶŃĴŅĦ 

ĮƖ 2566 &ĮĶŃĴŅĦĔŅĶ' ĮƖ 2567 &ĮĶŃĴŅĦĔŅĶ' ĮƖ 2568 &ĮĶŃĴŅĦĔŅĶ' 

ĚĭĮĶŃĴŅĦ
ŐįƞĬħŇĬ 

ĚĭĮĶŃĴŅĦ
ŏĚŇĬĶŅĵœħƟ 

ĚĭĮĶŃĴŅĦ
ŐįƞĬħŇĬ 

ĚĭĮĶŃĴŅĦ
ŏĚŇĬĶŅĵœħƟ 

ĚĭĮĶŃĴŅĦ
ŐįƞĬħŇĬ 

ĚĭĮĶŃĴŅĦ
ŏĚŇĬĶŅĵœħƟ 

ĔŅĶŏĶňĵĬĔŅĶĽŀĬ 
474,017,400 70,804,600 436,036,100 

            
70,804,600  440,396,400 

            
70,804,600  

ĺŇěńĵ 2,180,500   0   0 0 

ĭĶŇĔŅĶĺŇĝŅĔŅĶŐĔƞĽńĚėĴ 
0 1,714,500 0 

              
1,628,800  0 

              
1,628,800  

ĔŅĶĪŜŅĬŋĭŜŅĶŋĚĻŅĽĬŅȮĻŇĸĮŃȮ
ĺńĥĬīĶĶĴŐĸŃĽŇŗĚŐĺħĸƟŀĴ 0 400,000 0 

                
360,000  0 

                
360,000  

ĽĬńĭĽĬŋĬĺŇĝŅĔŅĶ 
343,300 1,802,200 350,200 

              
1,712,100  357,200 

              
1,712,100  

ĭĶŇľŅĶĴľŅĺŇĪĵŅĸńĵ 
33,653,000 28,011,500 33,989,500 

            
24,650,100  34,329,400 

            
24,650,100  

ĶĺĴ 510,194,200 113,700,000 470,375,800 110,122,800 475,083,000 110,122,800 

ĶĺĴĪńŘĚĽŇŘĬ 623,894,200 580,498,600 585,205,800 
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2. ėƞŅŒĝƟěƞŅĵĨƞŀľńĺĨƞŀĮƖ 
Őĭĭ 1 &ŐįĬȮĔȮŐĭĭȮĔ1' ȮĨĸŀħľĸńĔĽŌĨĶ /..*...ȮĭŅĪȮ&ĮƖĔŅĶĻŉĔļŅĸŃȮ3.*...ȮĭŅĪ' 
Őĭĭ 2 &ŐįĬȮĔȮŐĭĭȮĔ2' ȮĨĸŀħľĸńĔĽŌĨĶ /..*...ȮĭŅĪȮ&ĮƖĔŅĶĻŉĔļŅĸŃȮ3.*...ȮĭŅĪ' 

 

0,5ȮĶŃĭĭĔŅĶĻŉĔļŅ 
X ŐĭĭĝńŘĬŏĶňĵĬ 
Ä ŐĭĭĪŅĚœĔĸįƞŅĬĽŊŗŀĽŇŗĚıŇĴıƢŏĮƦĬľĸńĔ 
Ä ŐĭĭĪŅĚœĔĸįƞŅĬĽŊŗŀŐıĶƞĳŅıŐĸŃŏĽňĵĚŏĮƦĬĽŊŗŀľĸńĔ 
Ä ŐĭĭĪŅĚœĔĸĪŅĚŀŇŏĸŖĔĪĶŀĬŇĔĽƢŏĮƦĬĽŊŗŀľĸńĔȮ&E+learning' 
Ä ŐĭĭĪŅĚœĔĸĪŅĚŀŇĬŏĨŀĶƢŏĬŖĨ 
Ä ŀŊŗĬŕȮ&ĶŃĭŋ'Ȯ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 
 

2,8 ĔŅĶŏĪňĵĭőŀĬľĬƞĺĵĔŇĨȮĶŅĵĺŇĝŅŐĸŃĔŅĶĸĚĪŃŏĭňĵĬŏĶňĵĬĕƟŅĴĴľŅĺŇĪĵŅĸńĵȮ 
1. ŏĮƦĬœĮĨŅĴĕƟŀĭńĚėńĭĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮĺƞŅħƟĺĵĔŅĶĻŉĔļŅĶŃħńĭĭńĦĤŇĨĻŉĔļŅȮı,Ļ,0337ȮȮȮ 
2. ŏĮƦĬœĮĨŅĴĮĶŃĔŅĻĭńĦĤŇĨĺŇĪĵŅĸńĵȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮŏĶŊŗŀĚȮŐĬĺĮĢŇĭńĨŇĔŅĶŏĮĸňŗĵĬŐįĬĔŅĶ
ĻŉĔļŅȮĔŅĶĵƟŅĵĽŅĕŅĺŇĝŅȮĔŅĶĶńĭőŀĬĬńĔĻŉĔļŅŐĸŃĔŅĶŏĪňĵĭőŀĬľĬƞĺĵĔŇĨĕŀĚĬńĔĻŉĔļŅ
ĭńĦĤŇĨĻŉĔļŅȮȮ 
 

1,ȮľĸńĔĽŌĨĶŐĸŃŀŅěŅĶĵƢįŌƟĽŀĬȮ 
3,1 ľĸńĔĽŌĨĶȮ 
 3,1,1 ěŜŅĬĺĬľĬƞĺĵĔŇĨȮȮ 

ȮȮȮȮȮȮȮȮ ľĸńĔĽŌĨĶȮŐĭĭȮ/Ȯ&ŐįĬȮĔȮŐĭĭȮĔ/'ȮěŜŅĬĺĬľĬƞĺĵĔŇĨĶĺĴĨĸŀħľĸńĔĽŌĨĶȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ36ȮľĬƞĺĵĔŇĨ 
  ľĸńĔĽŌĨĶȮŐĭĭȮ0Ȯ&ŐįĬȮĔȮŐĭĭȮĔ0'ȮěŜŅĬĺĬľĬƞĺĵĔŇĨĶĺĴĨĸŀħľĸńĔĽŌĨĶȮœĴƞĬƟŀĵĔĺƞŅȮ 16ȮľĬƞĺĵĔŇĨ 
 

1,/,0ȮőėĶĚĽĶƟŅĚľĸńĔĽŌĨĶȮȮ 

3,1,2,/ȮőėĶĚĽĶƟŅĚľĸńĔĽŌĨĶȮŐĭĭȮ/Ȯ&ŐįĬȮĔȮŐĭĭȮĔ/'Ȯ 
 ŐĕĬĚĲƕĽŇĔĽƢĮĶŃĵŋĔĨƢ 
 ȮȮȮȮěŜŅĬĺĬľĬƞĺĵĔŇĨȮĶĺĴĨĸŀħľĸńĔĽŌĨĶ  ȮȮȮȮ ȮȮȮȮȮȮȮȮȮȮȮȮ 36 ȮȮȮľĬƞĺĵĔŇĨ 
ȮȮȮȮȮȮȮȮĔ,ȮĮĶŇĠĠŅĬŇıĬīƢ 
    217797 ĺŇĪĵŅĬŇıĬīƢĮĶŇĠĠŅőĪ  36  ȮȮȮȮȮȮľĬƞĺĵĔŇĨȮ 
 ĕ,ȮĔŇěĔĶĶĴĪŅĚĺŇĝŅĔŅĶȮĮĶŃĔŀĭħƟĺĵ 

1.  įĸĚŅĬĺŇĪĵŅĬŇıĬīƢľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚĺŇĪĵŅĬŇıĬīƢĨƟŀĚœħƟĶńĭĔŅĶŏįĵŐıĶƞȮľĶŊŀŀĵƞŅĚĬƟŀĵœħƟĶńĭĔŅĶ
ĨŀĭĶńĭŒľƟŏįĵŐıĶƞŒĬĺŅĶĽŅĶĶŃħńĭĬŅĬŅĝŅĨŇĪňŗŀĵŌƞŒĬģŅĬĕƟŀĴŌĸȮSCOPUSȮŐĸŃŀĵƞŅĚĬƟŀĵŀĵŌƞ
ŒĬėĺŀœĪĸƢȮ3Ȯ&Q3'ȮőħĵĴňĬńĔĻŉĔļŅŏĮƦĬĝŊŗŀŐĶĔŀĵƞŅĚĬƟŀĵȮ/ȮŏĶŊŗŀĚ 

2. ĬńĔĻŉĔļŅĨƟŀĚĬŜŅŏĽĬŀįĸĚŅĬĺŇĪĵŅĬŇıĬīƢľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚįĸĚŅĬĺŇĪĵŅĬŇıĬīƢŒĬĔŅĶĮĶŃĝŋĴ
ĺŇĝŅĔŅĶĶŃħńĭĬŅĬŅĝŅĨŇĪňŗŏĮƦĬĪňŗĵŀĴĶńĭŒĬĽŅĕŅĺŇĝŅȮŀĵƞŅĚĬƟŀĵȮ/ȮŏĶŊŗŀĚ 
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3. ĬńĔĻŉĔļŅĨƟŀĚĶŅĵĚŅĬįĸĔŅĶĻŉĔļŅĨŅĴŐĭĭĶŅĵĚŅĬįĸĕŀĚĭńĦĤŇĨĺŇĪĵŅĸńĵȮĪŋĔĳŅėĔŅĶĻŉĔļŅȮ
őħĵįƞŅĬėĺŅĴŏľŖĬĝŀĭĕŀĚĮĶŃīŅĬĔĶĶĴĔŅĶĭńĦĤŇĨĻŉĔļŅĮĶŃěŜŅėĦŃ 

  ė,Ȯ ĪňŗœĴƞĬńĭľĬƞĺĵĔŇĨĽŃĽĴĔĶŃĭĺĬĺŇĝŅ 
 Ȯ1,ȮĨŅĴŏĚŊŗŀĬœĕĕŀĚĭńĦĤŇĨĺŇĪĵŅĸńĵȮȮȮȮȮĳŅļŅĨƞŅĚĮĶŃŏĪĻ 
Ȯ   Ȯ2,ȮĨŅĴŏĚŊŗŀĬœĕĕŀĚŐĕĬĚĺŇĝŅȮȮ 
  ȮȮȮȮ0,/,/ȮĬńĔĻŉĔļŅĨƟŀĚĸĚĪŃŏĭňĵĬĔĶŃĭĺĬĺŇĝŅħńĚĬňŘŐĸŃœħƟĸŜŅħńĭĕńŘĬŏĮƦĬĪňŗıŀŒěȮ&S'Ȯ 
    217791 ĽńĴĴĬŅĮĶŇĠĠŅőĪĪŅĚĲƕĽŇĔĽƢĮĶŃĵŋĔĨƢȮ/    
  ȮȮȮ ȮȮ0/5570 ȮĴĴĬŅĮĶŇĠĠŅőĪĪŅĚĲƕĽŇĔĽƢĮĶŃĵŋĔĨƢĽń 2   
  0,/,0  ĔĶŃĭĺĬĺŇĝŅŏĸŊŀĔ œĴƞĬƟŀĵĔĺƞŅ ȮȮȮȮȮ1  ȮľĬƞĺĵĔŇĨ 
  őħĵŏĸŊŀĔěŅĔĔĶŃĭĺĬĺŇĝŅĪňŗĽńĴıńĬīƢĔńĭĺŇĪĵŅĬŇıĬīƢȮěŅĔĔĶŃĭĺĬĺŇĝŅĨƞŀœĮĬňŘ 
  0/5504 ŏĪėőĬőĸĵňŏĞĸĸƢŐĽĚŀŅĪŇĨĵƢ  1 ľĬƞĺĵĔŇĨ 
  0/5511 ŏĪŀĶƢőĴœħĬŅĴŇĔĽƢĕŀĚĺńĽħŋ  1 ľĬƞĺĵĔŇĨ 
  0/5512 ŏĪŀĶƢőĴœħĬŅĴŇĔĽƢŐĸŃěĸĬıĸĻŅĽĨĶƢ  1 ľĬƞĺĵĔŇĨ 
  0/5524 ĲƕĽŇĔĽƢĕŀĚŀŃĨŀĴŐĸŃőĴŏĸĔŋĸ  1 ľĬƞĺĵĔŇĨ 
  0/5525 ŏĪėőĬőĸĵňŐĔƠĽŏĞĬŏĞŀĶƢ  1 ľĬƞĺĵĔŇĨ 
  217751 ĺŇĪĵŅĻŅĽĨĶƢĬŅőĬ  1 ľĬƞĺĵĔŇĨ 
  217752 ĬŅőĬŏĪėőĬőĸĵň  1 ľĬƞĺĵĔŇĨ 
  217761 ĲƕĽŇĔĽƢĕŀĚĭĶĶĵŅĔŅĻ  1 ľĬƞĺĵĔŇĨ 
  217762 ĔŅĶěŜŅĸŀĚŐĭĭĭĶĶĵŅĔŅĻȮȮȮȮ  1 ľĬƞĺĵĔŇĨ 
  0/5541 ĔŅĶĮĶŃŏĴŇĬĔŅĶŏĮĸňŗĵĬŐĮĸĚĳŌĴŇŀŅĔŅĻ  1 ľĬƞĺĵĔŇĨ 
  0/5551 ŏĸŏĞŀĶƢŐĸŃĪńĻĬĻŅĽĨĶƢĮĶŃĵŋĔĨƢ  1 ľĬƞĺĵĔŇĨ 
  217775 ĴŅĨĶĺŇĪĵŅĪŅĚĪńĻĬĻŅĽĨĶƢ  1 ľĬƞĺĵĔŇĨ 
  217781 ŏėĶŊŗŀĚŏĶƞĚŏĝŇĚŏĽƟĬŐĭĭėĺŅĴĩňŗĺŇĪĵŋ  1 ľĬƞĺĵĔŇĨ 
  0/5560 ĔĶŃĭĺĬĔŅĶĸŜŅœŀŀŀĬŐĸŃıĸŅĽĴŅĽŜŅľĶńĭħńħŐĮĶĺńĽħŋ 1 ľĬƞĺĵĔŇĨ 
  217783 ŏĸŏĞŀĶƢŀŇŏĸŖĔĨĶŀĬŀŇĽĶŃŐĸŃĔŅĶĮĶŃĵŋĔĨƢ  1 ľĬƞĺĵĔŇĨ 
  ȮȮȮȮȮȮȮȮ217784 ȮĽŏĮĔőĪĶĽőĔĮƖŐĭĭőħŏĴĬŏĺĸŅŐĸŃĔŅĶĪħĸŀĚŐĭĭĔŅĶ Ȯ3      ľĬƞĺĵĔŇĨ 
    ȮĔĶŃĨŋƟĬŐĸŃĔŅĶĨĶĺěĺńħ 
  217785 ĲƕĽŇĔĽƢıĸŅĽĴŅ  1 ľĬƞĺĵĔŇĨ 
  217789 ľńĺĕƟŀŏĜıŅŃĪŅĚĲƕĽŇĔĽƢĮĶŃĵŋĔĨƢ  1 ľĬƞĺĵĔŇĨ 
  217795 ĮƤĠľŅıŇŏĻļĪŅĚĲƕĽŇĔĽƢĮĶŃĵŋĔĨƢ  1 ľĬƞĺĵĔŇĨ 
ȮȮȮȮȮȮȮȮȮȮȮȮľĶŊŀȮŏĸŊŀĔŏĶňĵĬĔĶŃĭĺĬĺŇĝŅĪňŗĽńĴıńĬīƢĔńĭĺŇĪĵŅĬŇıĬīƢȮĨŅĴėĺŅĴŏľŖĬĝŀĭĕŀĚŀŅěŅĶĵƢĪňŗĮĶŉĔļŅŐĸŃ

ėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶĭńĦĤŇĨĻŉĔļŅĮĶŃěŜŅĽŅĕŅĺŇĝŅȮœħƟŐĔƞȮĔĶŃĭĺĬĺŇĝŅŒĬĶŃħńĭ
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ĭńĦĤŇĨĻŉĔļŅȮŐĕĬĚĺŇĝŅĲƕĽŇĔĽƢȮ&0.5,,,'ȮŐĕĬĚĺŇĝŅĲƕĽŇĔĽƢĮĶŃĵŋĔĨƢȮ&0/5,,,'ȮŐĕĬĚĺŇĝŅĔŅĶĽŀĬĲƕĽŇĔĽƢȮ
&003,,,'ȮȮŐĸŃĽŅĕŅĺŇĝŅħŅĶŅĻŅĽĨĶƢȮ&226ź' 

  
 3,1,2,0ȮőėĶĚĽĶƟŅĚľĸńĔĽŌĨĶȮŐĭĭȮ0Ȯ&ŐįĬȮĔȮŐĭĭȮĔ0' 
 ŐĕĬĚĺŇĝŅĲƕĽŇĔĽƢ  
  ěŜŅĬĺĬľĬƞĺĵĔŇĨĶĺĴĨĸŀħľĸńĔĽŌĨĶȮȮȮȮȮȮȮ œĴƞĬƟŀĵĔĺƞŅ Ȯ38 ľĬƞĺĵĔŇĨ 
 Ĕ,ȮĔĶŃĭĺĬĺŇĝŅŏĶňĵĬ œĴƞĬƟŀĵĔĺƞŅȮ 26   ľĬƞĺĵĔŇĨ 
ȮȮȮȮȮȮȮ 1,ȮĔĶŃĭĺĬĺŇĝŅŒĬĶŃħńĭĭńĦĤŇĨĻŉĔļŅ œĴƞĬƟŀĵĔĺƞŅȮ 26Ȯ   ľĬƞĺĵĔŇĨ 
 1,1 ĔĶŃĭĺĬĺŇĝŅŒĬĽŅĕŅĺŇĝŅŏĜıŅŃȮȮȮ œĴƞĬƟŀĵĔĺƞŅȮ 26Ȯ   ľĬƞĺĵĔŇĨ 
 1,1,1 ĔĶŃĭĺĬĺŇĝŅĭńĚėńĭȮ  23Ȯ  ľĬƞĺĵĔŇĨȮ 
 207701Ȯ ĔĸĻŅĽĨĶƢŏĝŇĚĪķļġň ȮȮȮ 3 ľĬƞĺĵĔŇĨ 
 207703 ĔĸĻŅĽĨĶƢėĺŀĬĨńĴȮ/  3 ľĬƞĺĵĔŇĨ 
 207704 ĔĸĻŅĽĨĶƢėĺŀĬĨńĴȮ0  1Ȯ ľĬƞĺĵĔŇĨ 
 207705 ıĸĻŅĽĨĶƢœĲĲƚŅŐĭĭĜĭńĭȮ/  3 ľĬƞĺĵĔŇĨ 
 207706 ıĸĻŅĽĨĶƢœĲĲƚŅŐĭĭĜĭńĭȮ0  3 ľĬƞĺĵĔŇĨ 
 207708 ŀŋĦľıĸĻŅĽĨĶƢŐĸŃĔĸĻŅĽĨĶƢŏĝŇĚĽĩŇĨŇ  3 ľĬƞĺĵĔŇĨ 
 207711 ĺŇīňĔŅĶĪŅĚĪķļġňŒĬĲƕĽŇĔĽƢ  3 ľĬƞĺĵĔŇĨ 
 207791 ĽńĴĴĬŅĮĶŇĠĠŅőĪĪŅĚĲƕĽŇĔĽƢȮ1  1 ľĬƞĺĵĔŇĨ 
 207792 ĽńĴĴĬŅĮĶŇĠĠŅőĪĪŅĚĲƕĽŇĔĽƢȮ2  1  ľĬƞĺĵĔŇĨ 
 1,1,2 ĔĶŃĭĺĬĺŇĝŅŏĸŊŀĔ œĴƞĬƟŀĵĔĺƞŅȮ 3Ȯ ľĬƞĺĵĔŇĨ 
  őħĵŏĸŊŀĔěŅĔĔĶŃĭĺĬĺŇĝŅŒĬŐĕĬĚĺŇĝŅĪňŗĪŜŅĺŇĪĵŅĬŇıĬīƢŐĸŃŐĕĬĚĺŇĝŅĪňŗĽńĴıńĬīƢĔńĬěŅĔ 
ĔĶŃĭĺĬĺŇĝŅħńĚĨƞŀœĮĬňŘ 
  207712 ĔŅĶħŜŅŏĬŇĬĔŅĶŐĸŃĔŅĶĬŜŅŏĽĬŀĚŅĬĺŇěńĵĪŅĚħƟŅĬĲƕĽŇĔĽƢ 3 ľĬƞĺĵĔŇĨ 
  0.5501 ĲƕĽŇĔĽƢŏĝŇĚėĦĬŅ  3 ľĬƞĺĵĔŇĨ 
  207724 ŏĻĶļģĲƕĽŇĔĽƢ  3 ľĬƞĺĵĔŇĨ 
  0.5505 ŀńĬĨĶĔŇĶŇĵŅĶŃľĺƞŅĚœŀŀŀĬĔńĭĽĽŅĶ  1 ľĬƞĺĵĔŇĨ 
  207729 œĴőėĶĲĸŌŀŇħŇĔĽƢ  3 ľĬƞĺĵĔŇĨ 
  0.552/ ĪķļġňĕŀĚŐĕŖĚȮ/  1 ľĬƞĺĵĔŇĨ 
  0.5520 ĪķļġňĕŀĚŐĕŖĚȮ0  1 ľĬƞĺĵĔŇĨ 
  0.5521 ĶńĚĽňŏŀĔĞƢŐĸŃįĸŉĔĻŅĽĨĶƢȮ/  1 ľĬƞĺĵĔŇĨ 
  0.5522 ĶńĚĽňŏŀĔĞƢŐĸŃįĸŉĔĻŅĽĨĶƢȮ0  1 ľĬƞĺĵĔŇĨ 
  207745 ĪķļġňŐĸŃĔŅĶėŜŅĬĺĦőėĶĚĽĶƟŅĚŀŇŏĸŖĔĨĶŀĬ 1 ľĬƞĺĵĔŇĨ 
  0.554/ ĲƕĽŇĔĽƢĬŇĺŏėĸňĵĶƢȮ/  1 ľĬƞĺĵĔŇĨ 
  0.5540 ĲƕĽŇĔĽƢĬŇĺŏėĸňĵĶƢȮ0  1 ľĬƞĺĵĔŇĨ 
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  10.554 ĔŅĶěŜŅĸŀĚĪŅĚėŀĴıŇĺŏĨŀĶƢŒĬĲƕĽŇĔĽƢĕŀĚŏėĶŊŗŀĚŏĶƞĚŀĬŋĳŅė 1 ľĬƞĺĵĔŇĨ 
  0.5543 ŏĪėőĬőĸĵňĬŇĺŏėĸňĵĶƢŐĸŃĔŅĶĮĶŃĵŋĔĨƢ  3 ľĬƞĺĵĔŇĨ 
  0.5544 ŏėĶŊŗŀĚĴŊŀŐĸŃĶŃŏĭňĵĭĺŇīňĪŅĚĬŇĺŏėĸňĵĶƢ  1 ľĬƞĺĵĔŇĨ 
  207767 ŏĪėĬŇėĔŅĶľŅĸńĔļĦŃŏĜıŅŃħƟĺĵőıĶĭĸŜŅŀĬŋĳŅė 1 ľĬƞĺĵĔŇĨ 
  0.5546 ĲƕĽŇĔĽƢĕŀĚĸŜŅŀĬŋĳŅė  1 ľĬƞĺĵĔŇĨ 
  0.5547 ĲƕĽŇĔĽƢŐĸŃŏĪėőĬőĸĵňĕŀĚŏėĶŊŗŀĚŏĶƞĚŀĬŋĳŅė 1 ľĬƞĺĵĔŇĨ 
  207775 ĪńĻĬĻŅĽĨĶƢėĺŀĬĨńĴȮ/  1 ľĬƞĺĵĔŇĨ 
  0.5554 ĪńĻĬĻŅĽĨĶƢėĺŀĬĨńĴȮ0  1 ľĬƞĺĵĔŇĨ 
  207777 ĔŅĶĔńĔĕńĚŐĸŃĪŜŅėĺŅĴŏĵŖĬĶŃĭĭŀŃĨŀĴ  1 ľĬƞĺĵĔŇĨ 
  207779 ĪķļġňĽĬŅĴėĺŀĬĨńĴ  1 ľĬƞĺĵĔŇĨ 
  0.556/ ĲƕĽŇĔĽƢħŅĶŅĻŅĽĨĶƢȮ/  1 ľĬƞĺĵĔŇĨ 
  0.5560 ĲƕĽŇĔĽƢħŅĶŅĻŅĽĨĶƢ0ȮȮ  1 ľĬƞĺĵĔŇĨ 
  0.5572 ľńĺĕƟŀŏĸŊŀĔĽĶĶĪŅĚĽŅĕŅĲƕĽŇĔĽƢ  1 ľĬƞĺĵĔŇĨ 
 ľĶŊŀŏĸŊŀĔŏĶňĵĬĔĶŃĭĺĬĺŇĝŅŀŊŗĬĪňŗĽńĴıńĬīƢĔńĭĺŇĪĵŅĬŇıĬīƢȮĨŅĴėĺŅĴŏľŖĬĝŀĭĕŀĚŀŅěŅĶĵƢĪňŗĮĶŉĔļŅŐĸŃ
ėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶĭńĦĤŇĨĻŉĔļŅĮĶŃěŜŅĽŅĕŅĺŇĝŅȮœħƟŐĔƞȮĔĶŃĭĺĬĺŇĝŅŒĬĶŃħńĭĭńĦĤŇĨĻŉĔļŅȮŐĕĬĚĺŇĝŅ
ĲƕĽŇĔĽƢȮ&0.5,,,'ȮŐĕĬĚĺŇĝŅĲƕĽŇĔĽƢĮĶŃĵŋĔĨƢȮ&0/5,,,'ȮȮŐĕĬĚĺŇĝŅĔŅĶĽŀĬĲƕĽŇĔĽƢȮ&003,,,'ȮŐĸŃĽŅĕŅĺŇĝŅħŅĶŅĻŅĽĨĶƢȮ
&004ź' 
 1,2 ĔĶŃĭĺĬĺŇĝŅĬŀĔĽŅĕŅĺŇĝŅŏĜıŅŃȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ+œĴƞĴň+ 
  1,2,1 ĔĶŃĭĺĬĺŇĝŅĭńĚėńĭ  ȮȮȮȮȮȮȮȮȮȮȮȮ+œĴƞĴň+ 
  /,0,0ȮĔĶŃĭĺĬĺŇĝŅŏĸŊŀĔ  ȮȮȮȮȮȮȮȮȮȮȮȮ+œĴƞĴň+ 
 0,ȮĔĶŃĭĺĬĺŇĝŅŒĬĶŃħńĭĮĶŇĠĠŅĨĶňĕńŘĬĽŌĚȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ+œĴƞĴň+ 
ȮȮȮȮȮȮȮȮĕ,ȮĮĶŇĠĠŅĬŇıĬīƢ          ȮȮȮȮȮȮ
   207577ȮȮĺŇĪĵŅĬŇıĬīƢĮĶŇĠĠŅőĪ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ12   ľĬƞĺĵĔŇĨ 
 ė,ȮĔĶŃĭĺĬĺŇĝŅĪňŗœĴƞĬńĭľĬƞĺĵĔŇĨĽŃĽĴ 
 Ȯ1,ȮĨŅĴŏĚŊŗŀĬœĕĕŀĚĭńĦĤŇĨĺŇĪĵŅĸńĵ ĳŅļŅĨƞŅĚĮĶŃŏĪĻ 
Ȯ Ȯ2,ȮĨŅĴŏĚŊŗŀĬœĕĕŀĚĽŅĕŅĺŇĝŅȮȮ œĴƞĴň   Ȯ 
 Ě,ȮȮĔŇěĔĶĶĴĪŅĚĺŇĝŅĔŅĶȮĮĶŃĔŀĭħƟĺĵ 
 įĸĚŅĬĺŇĪĵŅĬŇıĬīƢȮľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚįĸĚŅĬĺŇĪĵŅĬŇıĬīƢœħƟĶńĭĔŅĶŏįĵŐıĶƞȮľĶŊŀŀĵƞŅĚĬƟŀĵœħƟĶńĭĔŅĶ
ĨŀĭĶńĭŒľƟŏįĵŐıĶƞŒĬĺŅĶĽŅĶĶŃħńĭĬŅĬŅĝŅĨŇȮľĶŊŀĶŃħńĭĝŅĨŇĪňŗŀĵŌƞŒĬģŅĬĕƟŀĴŌĸȮTCI Tier/ȮľĶŊŀŏįĵŐıĶƞŏĮƦĬ
ĭĪėĺŅĴĜĭńĭŏĨŖĴȮ&full  paper'ȮŒĬŏŀĔĽŅĶŏįĵŐıĶƞĔŅĶĮĶŃĝŋĴĺŇĝŅĔŅĶȮ&Proceedings'ȮĶŃħńĭĬŅĬŅĝŅĨŇĪňŗŏĮƦĬ
ĪňŗĵŀĴĶńĭŒĬĽŅĕŅĺŇĝŅȮőħĵĴňĬńĔĻŉĔļŅŏĮƦĬĝŊŗŀŐĶĔŀĵƞŅĚĬƟŀĵȮ/ȮŏĶŊŗŀĚ 
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 ŐĕĬĚĺŇĝŅĲƕĽŇĔĽƢĮĶŃĵŋĔĨƢ 
 ěŜŅĬĺĬľĬƞĺĵĔŇĨĶĺĴĨĸŀħľĸńĔĽŌĨĶȮȮȮȮȮȮȮ œĴƞĬƟŀĵĔĺƞŅ Ȯ38 ľĬƞĺĵĔŇĨ 
 Ĕ,ȮĔĶŃĭĺĬĺŇĝŅŏĶňĵĬ œĴƞĬƟŀĵĔĺƞŅȮ 26Ȯ ľĬƞĺĵĔŇĨ 
ȮȮȮȮȮȮȮȮ1,ȮĔĶŃĭĺĬĺŇĝŅŒĬĶŃħńĭĭńĦĤŇĨĻŉĔļŅ œĴƞĬƟŀĵĔĺƞŅȮ 26Ȯ   ľĬƞĺĵĔŇĨ 
 1,1 ĔĶŃĭĺĬĺŇĝŅŒĬĽŅĕŅĺŇĝŅŏĜıŅŃȮȮȮ œĴƞĬƟŀĵĔĺƞŅȮ ȮȮ26 ľĬƞĺĵĔŇĨ 
 1,1,1 ĔĶŃĭĺĬĺŇĝŅĭńĚėńĭȮ  17Ȯ   ľĬƞĺĵĔŇĨ 
 217701 ĔĸĻŅĽĨĶƢĽŜŅľĶńĭĲƕĽŇĔĽƢĮĶŃĵŋĔĨƢ 3 ľĬƞĺĵĔŇĨ 
 0/55.1 ĔĸĻŅĽĨĶƢėĺŀĬĨńĴĽŜŅľĶńĭĲƕĽŇĔĽƢĮĶŃĵŋĔĨƢ 1 ľĬƞĺĵĔŇĨ 
 0/55.3 ŐĴƞŏľĸŖĔœĲĲƚŅĽŜŅľĶńĭĲƕĽŇĔĽƢĮĶŃĵŋĔĨƢ 1 ľĬƞĺĵĔŇĨ 
 0/55.5 ĺŇīňŏĝŇĚėŜŅĬĺĦŐĸŃœĴőėĶėŀĬőĪĶĸŏĸŀĶƢĽŜŅľĶńĭĮƤĠľŅĪŅĚ 2 ľĬƞĺĵĔŇĨ 
  ĲƕĽŇĔĽƢ 
 0/55.6 ŏėĶŊŗŀĚĴŊŀĺŇěńĵĶŃħńĭĽŌĚŐĸŃĔŅĶĺŇŏėĶŅŃľƢĕƟŀĴŌĸ 0 ľĬƞĺĵĔŇĨ 
 0/55/5 ĮĢŇĭńĨŇĔŅĶĺŇīňŏĝŇĚėŜŅĬĺĦŐĸŃœĴőėĶėŀĬőĪĶĸŏĸŀĶƢĽŜŅľĶńĭ 1 ľĬƞĺĵĔŇĨ 
  ĮƤĠľŅĪŅĚĲƕĽŇĔĽƢ  
 0/55/6 ĮĢŇĭńĨŇĔŅĶŏėĶŊŗŀĚĴŊŀĺŇěńĵĶŃħńĭĽŌĚŐĸŃĔŅĶĺŇŏėĶŅŃľƢĕƟŀĴŌĸ / ľĬƞĺĵĔŇĨ 
 217791 ĽńĴĴĬŅĮĶŇĠĠŅőĪĪŅĚĲƕĽŇĔĽƢĮĶŃĵŋĔĨƢȮ1 1 ľĬƞĺĵĔŇĨ 
 217790 ĽńĴĴĬŅĮĶŇĠĠŅőĪĪŅĚĲƕĽŇĔĽƢĮĶŃĵŋĔĨƢȮ0 / ľĬƞĺĵĔŇĨ 
 /,/,0ȮĔĶŃĭĺĬĺŇĝŅŏĸŊŀĔ œĴƞĬƟŀĵĔĺƞŅȮȮ 7 ľĬƞĺĵĔŇĨ 
  őħĵŏĸŊŀĔěŅĔĔĶŃĭĺĬĺŇĝŅĪňŗĽńĴıńĬīƢĔńĭĺŇĪĵŅĬŇıĬīƢȮěŅĔĔĶŃĭĺĬĺŇĝŅĨƞŀœĮĬňŘ 
  0/5504 ŏĪėőĬőĸĵňŏĞĸĸƢŐĽĚŀŅĪŇĨĵƢ  1 ľĬƞĺĵĔŇĨ 
  0/5511 ŏĪŀĶƢőĴœħĬŅĴŇĔĽƢĕŀĚĺńĽħŋ  1 ľĬƞĺĵĔŇĨ 
  0/5512 ŏĪŀĶƢőĴœħĬŅĴŇĔĽƢŐĸŃěĸĬıĸĻŅĽĨĶƢ  1 ľĬƞĺĵĔŇĨ 
  0/5524 ĲƕĽŇĔĽƢĕŀĚŀŃĨŀĴŐĸŃőĴŏĸĔŋĸ  1 ľĬƞĺĵĔŇĨ 
  0/5525 ŏĪėőĬőĸĵňŐĔƠĽŏĞĬŏĞŀĶƢ  1 ľĬƞĺĵĔŇĨ 
  217751 ĺŇĪĵŅĻŅĽĨĶƢĬŅőĬ  1 ľĬƞĺĵĔŇĨ 
  217752 ĬŅőĬŏĪėőĬőĸĵň  1 ľĬƞĺĵĔŇĨ 
  217761 ĲƕĽŇĔĽƢĕŀĚĭĶĶĵŅĔŅĻ  1 ľĬƞĺĵĔŇĨ 
  217762 ĔŅĶěŜŅĸŀĚŐĭĭĭĶĶĵŅĔŅĻȮȮȮȮ  1 ľĬƞĺĵĔŇĨ 
  0/5541 ĔŅĶĮĶŃŏĴŇĬĔŅĶŏĮĸňŗĵĬŐĮĸĚĳŌĴŇŀŅĔŅĻ  1 ľĬƞĺĵĔŇĨ 
  0/5551 ŏĸŏĞŀĶƢŐĸŃĪńĻĬĻŅĽĨĶƢĮĶŃĵŋĔĨƢ  1 ľĬƞĺĵĔŇĨ 
  217775 ĴŅĨĶĺŇĪĵŅĪŅĚĪńĻĬĻŅĽĨĶƢ  1 ľĬƞĺĵĔŇĨ 
  217781 ŏėĶŊŗŀĚŏĶƞĚŏĝŇĚŏĽƟĬŐĭĭėĺŅĴĩňŗĺŇĪĵŋ  1 ľĬƞĺĵĔŇĨ 
  0/5560 ĔĶŃĭĺĬĔŅĶĸŜŅœŀŀŀĬŐĸŃıĸŅĽĴŅĽŜŅľĶńĭħńħŐĮĶĺńĽħŋ 1 ľĬƞĺĵĔŇĨ 
  217783 ĔŅĶŐįƞĶńĚĽňŐĴƞŏľĸŖĔœĲĲƚŅěŅĔŀŇŏĸŖĔĨĶŀĬĽńĴıńĪīĳŅı 1 ľĬƞĺĵĔŇĨ 
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  217784 ĽŏĮĔőĪĶĽőĔĮƖŐĭĭőħŏĴĬŏĺĸŅŐĸŃĔŅĶĪħĸŀĚŐĭĭĔŅĶȮȮȮȮȮȮȮ3      ľĬƞĺĵĔŇĨ 
    ȮĔĶŃĨŋƟĬŐĸŃĔŅĶĨĶĺěĺńħ 
  217785 ŔƘşũĶşƥœŚŧşŖŧ  1 ľĬƞĺĵĔŇĨ 
  217789 ľńĺĕƟŀŏĜıŅŃĪŅĚĲƕĽŇĔĽƢĮĶŃĵŋĔĨƢ  1 ľĬƞĺĵĔŇĨ 
  217795 ĮƤĠľŅıŇŏĻļĪŅĚĲƕĽŇĔĽƢĮĶŃĵŋĔĨƢ  1 ľĬƞĺĵĔŇĨ 
   ľĶŊŀȮŏĸŊŀĔŏĶňĵĬĔĶŃĭĺĬĺŇĝŅĪňŗĽńĴıńĬīƢĔńĭĺŇĪĵŅĬŇıĬīƢȮĨŅĴėĺŅĴŏľŖĬĝŀĭĕŀĚŀŅěŅĶĵƢĪňŗĮĶŉĔļŅ
ŐĸŃėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶĭńĦĤŇĨĻŉĔļŅĮĶŃěŜŅĽŅĕŅĺŇĝŅȮœħƟŐĔƞȮĔĶŃĭĺĬĺŇĝŅŒĬĶŃħńĭĭńĦĤŇĨĻŉĔļŅȮŐĕĬĚ
ĺŇĝŅĲƕĽŇĔĽƢȮ&0.5,,,'ȮŐĕĬĚĺŇĝŅĲƕĽŇĔĽƢĮĶŃĵŋĔĨƢȮ&0/5,,,'ȮȮŐĕĬĚĺŇĝŅĔŅĶĽŀĬĲƕĽŇĔĽƢȮ&003,,,'ȮŐĸŃĽŅĕŅĺŇĝŅħŅĶŅ
ĻŅĽĨĶƢȮ&004ź' 
 1,2 ĔĶŃĭĺĬĺŇĝŅĬŀĔĽŅĕŅĺŇĝŅŏĜıŅŃȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ+œĴƞĴň+ 
  1,2,1 ĔĶŃĭĺĬĺŇĝŅĭńĚėńĭ  ȮȮȮȮȮȮȮȮȮȮȮȮ+œĴƞĴň+ 
  /,0,0ȮĔĶŃĭĺĬĺŇĝŅŏĸŊŀĔ  ȮȮȮȮȮȮȮȮȮȮȮȮ+œĴƞĴň+ 
 0,ȮĔĶŃĭĺĬĺŇĝŅŒĬĶŃħńĭĮĶŇĠĠŅĨĶňĕńŘĬĽŌĚȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ+œĴƞĴň+ 
ȮȮȮȮȮȮȮȮĕ,ȮĮĶŇĠĠŅĬŇıĬīƢ          ȮȮȮȮȮȮ
   0/5577ȮȮȮȮĺŇĪĵŅĬŇıĬīƢĮĶŇĠĠŅőĪ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ12   ľĬƞĺĵĔŇĨ 
 ė,ȮĔĶŃĭĺĬĺŇĝŅĪňŗœĴƞĬńĭľĬƞĺĵĔŇĨĽŃĽĴ 
 Ȯ1,ȮĨŅĴŏĚŊŗŀĬœĕĕŀĚĭńĦĤŇĨĺŇĪĵŅĸńĵ ĳŅļŅĨƞŅĚĮĶŃŏĪĻ 
Ȯ Ȯ2,ȮĨŅĴŏĚŊŗŀĬœĕĕŀĚĽŅĕŅĺŇĝŅȮȮȮ œĴƞĴň   Ȯ 
 Ě,ȮȮĔŇěĔĶĶĴĪŅĚĺŇĝŅĔŅĶȮĮĶŃĔŀĭħƟĺĵ 

 ȮȮįĸĚŅĬĺŇĪĵŅĬŇıĬīƢȮľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚįĸĚŅĬĺŇĪĵŅĬŇıĬīƢœħƟĶńĭĔŅĶŏįĵŐıĶƞȮľĶŊŀŀĵƞŅĚĬƟŀĵœħƟĶńĭĔŅĶ
ĨŀĭĶńĭŒľƟŏįĵŐıĶƞŒĬĺŅĶĽŅĶĶŃħńĭĬŅĬŅĝŅĨŇȮľĶŊŀĶŃħńĭĝŅĨŇĪňŗŀĵŌƞŒĬģŅĬĕƟŀĴŌĸȮTCI Tier/ȮľĶŊŀŏįĵŐıĶƞŏĮƦĬ
ĭĪėĺŅĴĜĭńĭŏĨŖĴȮ&full  paper'ȮŒĬŏŀĔĽŅĶŏįĵŐıĶƞĔŅĶĮĶŃĝŋĴĺŇĝŅĔŅĶȮ&Proceedings'ȮĶŃħńĭĬŅĬŅĝŅĨŇĪňŗŏĮƦĬ
ĪňŗĵŀĴĶńĭŒĬĽŅĕŅĺŇĝŅȮőħĵĴňĬńĔĻŉĔļŅŏĮƦĬĝŊŗŀŐĶĔŀĵƞŅĚĬƟŀĵȮ/ȮŏĶŊŗŀĚ 
 
 ŐĕĬĚĺŇĝŅĔŅĶĽŀĬĲƕĽŇĔĽƢ 
  ěŜŅĬĺĬľĬƞĺĵĔŇĨĶĺĴĨĸŀħľĸńĔĽŌĨĶȮȮȮȮȮȮȮ œĴƞĬƟŀĵĔĺƞŅ 38 ľĬƞĺĵĔŇĨ 
 Ĕ,ȮĔĶŃĭĺĬĺŇĝŅŏĶňĵĬ œĴƞĬƟŀĵĔĺƞŅȮ 26 ľĬƞĺĵĔŇĨ 
ȮȮȮȮȮȮȮ 1,ȮĔĶŃĭĺĬĺŇĝŅŒĬĶŃħńĭĭńĦĤŇĨĻŉĔļŅ œĴƞĬƟŀĵĔĺƞŅȮ 26Ȯ ľĬƞĺĵĔŇĨ 
 1,1 ĔĶŃĭĺĬĺŇĝŅŒĬĽŅĕŅĺŇĝŅŏĜıŅŃȮȮȮ œĴƞĬƟŀĵĔĺƞŅȮ 23 ľĬƞĺĵĔŇĨ 
 1,1,1 ĔĶŃĭĺĬĺŇĝŅĭńĚėńĭ  20 ľĬƞĺĵĔŇĨ 
 225701Ȯ ĔĸĻŅĽĨĶƢȮ/  2 ľĬƞĺĵĔŇĨ 
 225702 ĔĸĻŅĽĨĶƢȮ0  0 ľĬƞĺĵĔŇĨ 
 225703 ĲƕĽŇĔĽƢėĺŅĴĶƟŀĬŐĸŃĲƕĽŇĔĽƢĵŋėŒľĴƞ  2 ľĬƞĺĵĔŇĨ 
 225704 ĔĸĻŅĽĨĶƢėĺŀĬĨńĴ  0 ľĬƞĺĵĔŇĨ 
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 225705 ŐĴƞŏľĸŖĔœĲĲƚŅȮ/  0 ľĬƞĺĵĔŇĨ 
 225706 ŐĴƞŏľĸŖĔœĲĲƚŅȮ0  0 ľĬƞĺĵĔŇĨ 
 225707 ĔŅĶĪħĸŀĚŐĸŃĔŅĶŀŀĔŐĭĭĔŅĶĪħĸŀĚĪŅĚĲƕĽŇĔĽƢ / ľĬƞĺĵĔŇĨ 
 225708 ĔŅĶĪħĸŀĚĲƕĽŇĔĽƢĽŜŅľĶńĭĔŅĶĽŀĬĨŅĴŐĬĺĪŅĚĽŃŏĨŖĴĻŉĔļŅȮ/ȮȮ ľĬƞĺĵĔŇĨ 
 0035// ĔŅĶĽŀĬĲƕĽŇĔĽƢĨŅĴŐĬĺĪŅĚĔŅĶŏĶňĵĬĶŌƟŏĝŇĚĶŋĔ 0 ľĬƞĺĵĔŇĨ 
 00350. ĚŅĬĺŇěńĵĪŅĚħƟŅĬĲƕĽŇĔĽƢĻŉĔļŅ  0 ľĬƞĺĵĔŇĨ 
 00357/ ĽńĴĴĬŅĔŅĶĽŀĬĲƕĽŇĔĽƢȮ/  / ľĬƞĺĵĔŇĨ 
 003570 ĽńĴĴĬŅĔŅĶĽŀĬĲƕĽŇĔĽƢȮ0  / ľĬƞĺĵĔŇĨ 
 1,1,2 ȮĔĶŃĭĺĬĺŇĝŅŏĸŊŀĔ œĴƞĬƟŀĵĔĺƞŅȮ 1 ľĬƞĺĵĔŇĨ 
  ŏĸŊŀĔěŅĔĔĶŃĭĺĬĺŇĝŅŒĬŐĕĬĚĺŇĝŅĪňŗĪŜŅĺŇĪĵŅĬŇıĬīƢŐĸŃŐĕĬĚĪňŗĽńĴıńĬīƢĔńĬĨƞŀœĮĬňŘ 
  225731 œĲĲƚŅŐĸŃŀŇŏĸŖĔĪĶŀĬŇĔĽƢĽŜŅľĶńĭėĶŌ  1 ľĬƞĺĵĔŇĨ 
  003523 ĲƕĽŇĔĽƢĕŀĚĕŀĚŐĕŖĚ  1 ľĬƞĺĵĔŇĨ 
  225748 őĸĔŐĸŃŏŀĔĳı  1 ľĬƞĺĵĔŇĨ 
  ľĶŊŀȮŏĸŊŀĔŏĶňĵĬĔĶŃĭĺĬĺŇĝŅĪňŗĽńĴıńĬīƢĔńĭĺŇĪĵŅĬŇıĬīƢȮĨŅĴėĺŅĴŏľŖĬĝŀĭĕŀĚŀŅěŅĶĵƢĪňŗĮĶŉĔļŅ
ŐĸŃėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶĭńĦĤŇĨĻŉĔļŅĮĶŃěŜŅĽŅĕŅĺŇĝŅȮœħƟŐĔƞȮĔĶŃĭĺĬĺŇĝŅŒĬĶŃħńĭĭńĦĤŇĨĻŉĔļŅȮŐĕĬĚ
ĺŇĝŅĲƕĽŇĔĽƢȮ&0.5,,,'ȮŐĕĬĚĺŇĝŅĲƕĽŇĔĽƢĮĶŃĵŋĔĨƢȮ&0/5,,,'ȮŐĕĬĚĺŇĝŅĔŅĶĽŀĬĲƕĽŇĔĽƢȮ&003,,,'ȮŐĸŃĽŅĕŅĺŇĝŅħŅĶŅĻŅĽĨĶƢȮ
&004ź'ȮȮ 
 1,2 ȮĔĶŃĭĺĬĺŇĝŅĬŀĔĽŅĕŅĺŇĝŅŏĜıŅŃȮȮȮ  1 ľĬƞĺĵĔŇĨ 
  1,2,1 ĔĶŃĭĺĬĺŇĝŅĭńĚėńĭ  3 ľĬƞĺĵĔŇĨ 
  0.4544 ĺŇīňĪŅĚėĦŇĨĻŅĽĨĶƢĽŜŅľĶńĭĲƕĽŇĔĽƢ  1 ľĬƞĺĵĔŇĨ 
 ȮȮȮȮ  1,2,2 ĔĶŃĭĺĬĺŇĝŅŏĸŊŀĔȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ+œĴƞĴň+ 
 0,ȮĔĶŃĭĺĬĺŇĝŅŒĬĶŃħńĭĮĶŇĠĠŅĨĶňĕńŘĬĽŌĚȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ+œĴƞĴň+ 
 ĕ,ȮĮĶŇĠĠŅĬŇıĬīƢ          ȮȮȮȮȮȮ
   225799ȮȮȮĺŇĪĵŅĬŇıĬīƢĮĶŇĠĠŅőĪ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ12   ľĬƞĺĵĔŇĨ 
 ė,ȮĔĶŃĭĺĬĺŇĝŅĪňŗœĴƞĬńĭľĬƞĺĵĔŇĨĽŃĽĴ 
 Ȯ1,ȮĨŅĴŏĚŊŗŀĬœĕĕŀĚĭńĦĤŇĨĺŇĪĵŅĸńĵ ĳŅļŅĨƞŅĚĮĶŃŏĪĻ 
Ȯ Ȯ2,ȮĨŅĴŏĚŊŗŀĬœĕĕŀĚĽŅĕŅĺŇĝŅȮȮ œĴƞĴň   Ȯ 
 Ě,ȮȮĔŇěĔĶĶĴĪŅĚĺŇĝŅĔŅĶȮĮĶŃĔŀĭħƟĺĵ 
  įĸĚŅĬĺŇĪĵŅĬŇıĬīƢȮľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚįĸĚŅĬĺŇĪĵŅĬŇıĬīƢœħƟĶńĭĔŅĶŏįĵŐıĶƞȮľĶŊŀŀĵƞŅĚĬƟŀĵœħƟĶńĭĔŅĶ
ĨŀĭĶńĭŒľƟŏįĵŐıĶƞŒĬĺŅĶĽŅĶĶŃħńĭĬŅĬŅĝŅĨŇȮľĶŊŀĶŃħńĭĝŅĨŇĪňŗŀĵŌƞŒĬģŅĬĕƟŀĴŌĸȮTCI Tier/ȮľĶŊŀŏįĵŐıĶƞŏĮƦĬ
ĭĪėĺŅĴĜĭńĭŏĨŖĴȮ&full  paper'ȮŒĬŏŀĔĽŅĶŏįĵŐıĶƞĔŅĶĮĶŃĝŋĴĺŇĝŅĔŅĶȮ&Proceedings'ȮĶŃħńĭĬŅĬŅĝŅĨŇĪňŗŏĮƦĬ
ĪňŗĵŀĴĶńĭŒĬĽŅĕŅĺŇĝŅȮőħĵĴňĬńĔĻŉĔļŅŏĮƦĬĝŊŗŀŐĶĔŀĵƞŅĚĬƟŀĵȮ/ȮŏĶŊŗŀĚ 
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   3,1,2,/ȮType 1Ȯ&Plan A Type A1'ȮȮȮȮ 
 Track of Applied PhysicsȮȮ 
ȮȮȮȮDegree RequirementsȮȮȮȮȮȮȮȮȮȮȮȮȮȮ a minimum of 36ȮȮ ȮȮcredits 
A,ȮThesis    
     217797  MasterŲs Thesis  36Ȯ credits  
B,Ȯ Academic Activities 
   1,ȮAt least 1 masterŲs thesis work or a part of masterŲs thesis work must be 
published or at least accepted to publish in an international journal indexed in Scopus 
database and in qualtile 3Ȯ&Q3'Ȯwith the student as the first author, 
   2, A student has to present his-her masterŲs thesis work or part of masterŲs thesis 
work at least once in international conference that is accepted by the field of study, 
   3,Ȯ A student has to report thesis progress, with approval of the Chairman of the 
Faculty Graduate Study Committee, to the Graduate School every semesters, 
C,Ȯ Non+credit Courses 
 1,Ȯ Graduate School requirement8 +Ȯa foreign languageȮ+ 
 2,Ȯ Program requirementȮ 
      2,1,1 The following courses must be enrolled and granted the Satisfory &S'Ȯgrade,ȮȮȮ 
     217791ȮM,SȮ,Seminar in Applied Physics 1  
     217792ȮM,SȮ,Seminar in Applied Physics 2  
    2,1,2 Elective courses a minimum of  3 ȮȮȮcredits 
     A student may select any courses related to his-her thesis from the  
     following courses   ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 
  0/5504 Solar Cell Technology 1 credits 
  0/5511 Thermodynamics of Materials 3 credits 
  0/5512 Thermodynamics and Kinetics 3 credits 
  0/5524 Atomic and Molecular Physics 3 credits 
  0/5525 Gas Sensor Technology 3 credits 
  217751 Nanoscience  3 credits 
  217752 Nanotechnology  3 credits 
  217761 Atmospheric Physics 3 credits 
  217762 Atmospheric Modelling 3 credits 
  0/5541 Climate Change Assessment 3 credits 
  0/5551 Laser and Applied Optics 3 credits 
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  217775 Optical Metrology 3 credits 
  217781 Radio Frequency Linear Accelerator 3 credits 
  0/5560 Ion Beam and Plasma Processing for 3 credits 
   Material Modification 
  217783 Free+electron Lasers and ApplicationsȮ 3 credits 
  217784 Time+Domain Spectroscopy andȮ 3 credits 
   Pump+probe Experiments 
  217785 Plasma Physics  3 credits 
  217789 Selected Topics in Applied Physics 3 credits 
  217795 Special Problems in Applied Physics 3 credits 

or  select other graduate courses related to his-her thesisȮwith an approval of 
his-her advisor and the Graduate Program Administrative committeeȮfrom 
courses in graduate level in Physics &207ź', Applied Physics &217,,,', Teaching 
Physics &225ź,'Ȯand Astronomy &226ź' 

 

    3,1,2,2  Type 2Ȯ&Plan A Type A2' 
 Track of Physics 
ȮȮȮȮDegree RequirementsȮȮȮȮȮȮȮȮȮȮȮȮȮȮ a minimum of 38ȮȮ ȮȮcredits 
 A,Ȯ Coursework a minimum of 26 credits 
  1, Graduate Courses a minimum of 26 credits 
  ȮȮȮȮ 1,1ȮField of Specialization a minimum of 26 credits 
    1,1,1 Required courses  23 credits 
 ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ  207701Ȯ Theoretical Mechanics 3 credits 
     207703 Quantum Mechanics 1 3 credits 
     207704 Quantum Mechanics 2 3 credits 
     207705 Classical Electrodynamics 1 3 credits 
     207706 Classical Electrodynamics 2 3 credits 
     207708  Thermodynamics and Statistical  3 credits 
       Mechanics 
     207711  Theoretical Methods in Physics 3 credits 
     207791 M,S,ȮSeminar in Physics 1 1   credit 
     207792 M,S,ȮSeminar in Physics 2 1 credit 
    1,1,2 Elective courses a minimum of  3 ȮȮȮcredits 
     A student may select any courses related to his-her thesis from the  



23 
 

     following courses   ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 
 207712 Research Conduction and Presentation 3  credits 
  in Physics 
 0.5501 Computational Physics  1  credits 
 207724 Econophysics   3  credits 
 0.5505 Interactions of Ions with Matters  3  credits 
 207729 Microfluidics   3  credits 
 0.552/ Theory of Solid /   1  credits 
 0.5520 Theory of Solid 0   3  credits 
 0.5521 X+Ray Crystallography /  1  credits 
 0.5522 X+Ray Crystallography 0  1  credits 
 207745 Electronic Structure Theory and   3  credits 
  Calculations 
 0.554/ Nuclear Physics /   1  credits 
 0.5540 Nuclear Physics 0  Ȯ 3  credits 
 10.554 Computer Simulations in Particle   3  credits 
  Accelerator PhysicsȮ 
 0.5543 Nuclear Technology and Applications  3  credits 
 0.5544 Nuclear Instruments and Methods  3  credits 
 207767 Beam Probe Characterization   3  credits 
  Techniques 
 0.5546 Beam Physics   3  credits 
 0.5547 Accelerator Physics and Technology  3  credits 
 207775 Quantum Optics /  3  credits 
 0.5554 Quantum Optics 0  1  credits 
 207777 Trapping and Cooling of Neutral Atoms 3  ȮȮcredits 
 207779 Quantum Field Theory  3  credits 
 0.556/ Astrophysics /   1  credits 
 0.5560 Astrophysics 2   3  credits 
 0.5572 Selected Topics in Physics  3  credits 
ȮȮȮȮȮȮȮȮor  select other graduate courses related to his-her thesisȮwith an 
approval of his-her advisor and the Graduate Program Administrative 
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committeeȮfrom courses in graduate level in Physics &207ź', Applied 
Physics &217,,,', Teaching Physics &225ź,'Ȯand Astronomy &226ź'  

  ȮȮȮȮȮ1,2 Other courses  +none+Ȯ 
  ȮȮȮȮȮȮ 1,2,1   Required courses  +none+ ȮȮȮ 
   1,2,2   Elective courses  +none+ ȮȮȮ 

2,Ȯ Advanced Undergraduate Courses ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ+none+ 
 B, Thesis    
     207799ȮȮMasterŲs Thesis  12Ȯ credits  
 C,Ȯ Non+credit Courses 
 1,Ȯ Graduate School requirement8 +Ȯa foreign languageȮ+ 
 2,Ȯ Program requirementȮ  + none+ 
 D,Ȯ Academic Activities 
   At least 1 masterŲs thesis work or a part of masterŲs thesis work must be published 
or at least accepted to publish in an international journal or in a national journal listed in TCI 
Tier 1 database or as a full paper in an international conferenceŲs proceedings accepted by the 
field of study with the student as the first author, 
 

ȮȮȮȮTrack of Applied Physics 
ȮȮȮȮDegree RequirementsȮȮȮȮȮȮȮȮȮȮȮȮȮȮ a minimum of 38ȮȮ ȮȮcredits 
 A,Ȯ Coursework a minimum of 26 credits 
  1, Graduate Courses a minimum of 26 credits 
  ȮȮȮȮ 1,1ȮField of Specialization a minimum of 26 credits 
    1,1,1 Required courses  17 credits 
 ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 217701  Mechanics for Applied Physics 3 credits 
  0/55.1 Quantum Mechanics for Applied Physics3 credits 
  0/55.3 Electromagnetism  for Applied Physics 3 credits 
  0/55.5 Computational Methods and  0 credits 
   MicrocontrollerȮfor Physics Problems 
  0/55.6 Advanced Research Instruments and  2 credits 
   Data Analysis 
  0/55/5 Computational Methods and  1 credit 
   MicrocontrollerȮfor Physics Problems  
   Laboratory 
  0/55/6 Advanced Research Instruments and  1 credit 
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   Data Analysis Laboratory 
  217791 M,S,ȮSeminar in Applied Physics 1 1 credit 
  217790 M,S,ȮSeminar in Applied Physics 2 1 credit 
  1,1,2 Elective courses  a minimum of 9 credits 
  A student may select any courses related to his-her thesis research  
  from the following courses 
  0/5504 Solar Cell Technology 1 credits 
  0/5511 Thermodynamics of Materials 3 credits 
  0/5512 Thermodynamics and Kinetics 3 credits 
  0/5524 Atomic and Molecular Physics 3 credits 
  0/5525 Gas Sensor Technology 3 credits 
  217751 Nanoscience  3 credits 
  217752 Nanotechnology  3 credits 
  217761 Atmospheric Physics 3 credits 
  217762 Atmospheric Modelling 3 credits 
  0/5541 Climate Change Assessment 3 credits 
  0/5551 Laser and Applied Optics 3 credits 
  217775 Optical Metrology 3  credits 
  217781 Radio Frequency Linear Accelerator 3 credits 
  0/5560 Ion Beam and Plasma Processing for 3 credits 
   Material Modification 
  217783 Free+electron Lasers and Applications 3 credits  
  217784 Time+Domain Spectroscopy andȮ 3 credits 
   Pump+probe Experiments 
  217785 Plasma Physics  3 credits 
  217789 Selected Topics in Applied Physics 3 credits 
  217795 Special Problems in Applied Physics 3 credits 

or  select other graduate courses related to his-her thesisȮwith an 
approval of his-her advisor and the Graduate Program Administrative 
committeeȮfrom courses in graduate level in Physics &207ź', Applied 
Physics &217,,,', Teaching Physics &225ź,'Ȯand Astronomy &226ź' 

 1,2 Other courses  +none+Ȯ 
  ȮȮȮȮȮȮ1,2,1   Required courses  +none+ ȮȮȮ 
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   1,2,2   Elective courses  +none+ ȮȮȮ 
2,Ȯ Advanced Undergraduate Courses ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ+none+ 

B, Thesis    
     217799  MasterŲs Thesis  12Ȯ credits  
 C,Ȯ Non+credit Courses 
 1,Ȯ Graduate School requirement8 +Ȯa foreign languageȮ+ 
 2,Ȯ Program requirementȮ  + none+ 
 D,Ȯ Academic Activities 
   At least 1 masterŲs thesis work or a part of masterŲs thesis work must be published 
or at least accepted to publish in an international journal or in a national journal listed in TCI 
Tier 1 database or as a full paper in an international conferenceŲs proceedings accepted by the 
field of study with the student as the first author, 
 

ȮȮȮTrack of Teaching Physics 
ȮȮȮȮDegree RequirementsȮȮȮȮȮȮȮȮȮȮȮȮȮȮ a minimum of 38ȮȮ ȮȮcredits 
 A,Ȯ Coursework a minimum of 26 credits 
  1, Graduate Courses a minimum of 26 credits 
  ȮȮȮȮ 1,1ȮField of Specialization a minimum of 23 credits 
    1,1,1 Required courses  20 credits 
 ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ  225701Ȯ Mechanics 1  2 credits 
     225702 Mechanics 2  2 credits 
     225703 Thermal Physics and Modern Physics 2 credits 
     225704 Quantum Mechanics 2 credits 
     225705 Electromagnetism 1 2 credits 
     225706ȮȮ Electromagnetism 2 2 credits 
     225707 Experimentation and Experimental  1 credit 
       Designs in Physics 
     225708 Experimentation in Physics for  1 credit 
       Teaching STEM EducationȮApproach 
     225711Ȯ Active+Learning Approach in Physics Teaching 2 credits 
     225720 Physics Education Research 2 credits 
     225791 Seminar in Physics Teaching 1 / credit 
     225792 Seminar in Physics Teaching 2 1 credit 
    1,1,2 Elective courses a minimum of 3 credits 
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     A student may select any courses related to his-her thesis research  
     from the following courses 
     225731 Electricity and Electronics for Teacher 3 credits 
     003523 Physics of Solids  3 credits 
     225748 The Earth and the Universe 3 credits 
     or  select other graduate courses related to his-her thesis with an  

approval of his-her advisor and the Graduate Program Administrative 
committeeȮfrom courses in graduate level in Physics &207ź', Applied 
Physics &217,,,', Teaching Physics &225ź,'Ȯand Astronomy &226ź' 

 1,2 Other courses     3 credits 
  1,2,1   Required courses    3 credits 
   206766 Mathematical Methods in Physics 3 credits 
  1,2,2   Elective courses   +none+  ȮȮȮ 
  2,ȮAdvanced Undergraduate Courses ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ+none+ 
 B, Thesis     12  credits 
     225799   MasterŲs Thesis  12Ȯ credits  
 C,Ȯ Non+credit Courses 

 1,Ȯ Graduate School requirement8 +Ȯa foreign languageȮ+ 
 2,Ȯ Program requirementȮ  + none+ 
 D,Ȯ Academic Activities 
   At least 1 masterŲs thesis work or a part of masterŲs thesis work must be published 
or at least accepted to publish in an international journal or in a national journal listed in TCI 
Tier 1 database or as a full paper in an international conferenceŲs proceedings accepted by the 
field of study with the student as the first author, 
 
 
Ȯ 
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 3,1,1ȮĔĶŃĭĺĬĺŇĝŅȮ 
 /'ȮŐĕĬĚĺŇĝŅĲƕĽŇĔĽƢ 
 &/'ȮľĴĺħĺŇĝŅĭńĚėńĭȮ ľĬƞĺĵĔŇĨ 
 207701 ĔĸĻŅĽĨĶƢŏĝŇĚĪķļġň 1&1+.+4' 
  &Theoretical Mechanics' 
 207703 ĔĸĻŅĽĨĶƢėĺŀĬĨńĴȮ/ 3&3ů0+6' 
  &Quantum Mechanics 1' 
 207704  ĔĸĻŅĽĨĶƢėĺŀĬĨńĴȮ0 3&3+0+6' 
  &Quantum Mechanics 2' 
 207705 ıĸĻŅĽĨĶƢœĲĲƚŅŐĭĭĜĭńĭȮ/ 3&3ů0+6' 
  &Classical Electrodynamics 1' 
 207706  ıĸĻŅĽĨĶƢœĲĲƚŅŐĭĭĜĭńĭȮ0 3&3ů0+6' 
  &Classical Electrodynamics 2' 
 207708  ŀŋĦľıĸĻŅĽĨĶƢŐĸŃĔĸĻŅĽĨĶƢŏĝŇĚĽĩŇĨŇ 3&3ů0+6' 
  &Thermodynamics and Statistical Mechanics'Ȯ   
 207711  ĺŇīňĔŅĶĪŅĚĪķļġňŒĬĲƕĽŇĔĽƢ 3&3ů0+6' 
  &Theoretical Methods in Physics'Ȯ 
 207791 ĽńĴĴĬŅĮĶŇĠĠŅőĪĪŅĚĲƕĽŇĔĽƢȮ1 1&1ů0ů2' 
  &M,S,ȮSeminar in Physics 1'Ȯ 
 207792 ĽńĴĴĬŅĮĶŇĠĠŅőĪĪŅĚĲƕĽŇĔĽƢȮ2 1&1ů0ů2'ȮȮ 
  &M,S,ȮSeminar in Physics 2' 
 &0' ȮľĴĺħĺŇĝŅŏĸŊŀĔŒĬĽŅĕŅĺŇĝŅŏĜıŅŃ 
  207712  ĔŅĶħŜŅŏĬŇĬĔŅĶŐĸŃĔŅĶĬŜŅŏĽĬŀĚŅĬĺŇěńĵĪŅĚħƟŅĬĲƕĽŇĔĽƢȮ3&3ů0+6' 
   &Research Conduction and Presentation in Physics'Ȯ 
  0.5501 ĲƕĽŇĔĽƢŏĝŇĚėĦĬŅ 3&3ů0+6' 
   &Computational Physics' 
  0.5504 ŏĻĶļģĲƕĽŇĔĽƢ 3&3ů0+6' 
   &Econophysics' 
  0.5505 ŀńĬĨĶĔŇĶŇĵŅĶŃľĺƞŅĚœŀŀŀĬĔńĭĽĽŅĶ 3&3ů0+6' 
   &Interactions of Ions with Matters'Ȯ  
  207729 œĴőėĶĲĸŌŀŇħŇĔĽƢ 3&3ů0+6' 
   &Microfluidics' 
  0.552/ ĪķļġňĕŀĚŐĕŖĚȮ/ 3&3ů0+6' 
   &Theory of Solids 1' 
  0.5520 ĪķļġňĕŀĚŐĕŖĚȮ0 3&3ů0+6' 
   &Theory of Solids 2'Ȯ ȮȮ 
  0.5521 ĶńĚĽňŏŀĔĞƢŐĸŃįĸŉĔĻŅĽĨĶƢȮ/ 3&3ů0+6' 
   &X+Ray Crystallography 1' 
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  0.5522 ĶńĚĽňŏŀĔĞƢŐĸŃįĸŉĔĻŅĽĨĶƢȮ0 3&3ů0+6' 
   &X+Ray Crystallography 2' 
  207745 ĪķļġňŐĸŃĔŅĶėŜŅĬĺĦőėĶĚĽĶƟŅĚŀŇŏĸŖĔĨĶŀĬ 3&3ů0+6' 
   &Electronic Structure Theory and Calculations' 
  0.554/ ĲƕĽŇĔĽƢĬŇĺŏėĸňĵĶƢȮ/ 3&3ů0+6' 
   &Nuclear Physics 1'  
  0.5540 ĲƕĽŇĔĽƢĬŇĺŏėĸňĵĶƢȮ0 3&3ů0+6' 
   &Nuclear Physics 2' 
  10.554 ĔŅĶěŜŅĸŀĚĪŅĚėŀĴıŇĺŏĨŀĶƢŒĬĲƕĽŇĔĽƢĕŀĚŏėĶŊŗŀĚŏĶƞĚ 3&3ů0+6' 
   ŀĬŋĳŅė 
   &Computer Simulations in Particle Accelerator Physics'  
  0.5543 ŏĪėőĬőĸĵňĬŇĺŏėĸňĵĶƢŐĸŃĔŅĶĮĶŃĵŋĔĨƢ 3&3ů0+6' 
   &Nuclear Technology and Applications' 
  207766 ŏėĶŊŗŀĚĴŊŀŐĸŃĶŃŏĭňĵĭĺŇīňĪŅĚĬŇĺŏėĸňĵĶƢ 3&2ů3+4' 
   &Nuclear Instruments and Methods' 
  0.5545 ŏĪėĬŇėĔŅĶľŅĸńĔļĦŃŏĜıŅŃħƟĺĵőıĶĭĸŜŅŀĬŋĳŅė 3&3ů0+6' 
   &Beam Probe Characterization Techniques' 
  0.5546 ĲƕĽŇĔĽƢĕŀĚĸŜŅŀĬŋĳŅė 3&3ů0+6' 
   &Beam Physics' 
  470.55 ĲƕĽŇĔĽƢŐĸŃŏĪėőĬőĸĵňĕŀĚŏėĶŊŗŀĚŏĶƞĚŀĬŋĳŅė 3&3ů0+6' 
   &Accelerator Physics and Technology' 
  207775 ĪńĻĬĻŅĽĨĶƢėĺŀĬĨńĴȮ/ 3&3ů0+6' 
   &Quantum Optics 1' 
  207776 ĪńĻĬĻŅĽĨĶƢėĺŀĬĨńĴȮ0 3&3ů0+6' 
   &Quantum Optics 2' 
  207777 ĔŅĶĔńĔĕńĚŐĸŃĪŜŅėĺŅĴŏĵŖĬĶŃĭĭŀŃĨŀĴ 1&3+0+6' 
   &Trapping and Cooling of Neutral Atoms' 
  207779 ĪķļġňĽĬŅĴėĺŀĬĨńĴ 3&3ů0+6' 
   &Quantum Field Theory' 
  0.556/ ĲƕĽŇĔĽƢħŅĶŅĻŅĽĨĶƢȮ/ 3&3ů0+6' 
   &Astrophysics 1' 
  207782 ĲƕĽŇĔĽƢħŅĶŅĻŅĽĨĶƢȮ2   3&3ů0+6' 
   &Astrophysics 2' 
  720.55 ľńĺĕƟŀŏĸŊŀĔĽĶĶĪŅĚĽŅĕŅĲƕĽŇĔĽƢ 3&3ů0+6' 
   &Scjected Topics in Physics' 
ȮȮȮȮȮȮȮȮȮȮȮ&3'ȮľĴĺħĺŇĝŅŏĸŊŀĔĬŀĔĽŅĕŅĺŇĝŅŏĜıŅŃ 
   +œĴƞĴň+ 
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  &4'ȮľĴĺħĮĶŇĠĠŅĬŇıĬīƢȮ 
  207799 ĺŇĪĵŅĬŇıĬīƢĮĶŇĠĠŅőĪ 12 ľĬƞĺĵĔŇĨ 
   &MasterŲs Thesis' 
ȮȮȮȮȮȮȮȮȮȮȮȮ&5'ȮľĴĺħĺŇĝŅĪňŗœĴƞĬńĭľĬƞĺĵĔŇĨĽŃĽĴ 
   +œĴƞĴň+ 
 

 0'ȮŐĕĬĚĺŇĝŅĲƕĽŇĔĽƢĮĶŃĵŋĔĨƢ 
  &/'ȮľĴĺħĺŇĝŅĭńĚėńĭ ľĬƞĺĵĔŇĨ 
   0/55./ ĔĸĻŅĽĨĶƢĽŜŅľĶńĭĲƕĽŇĔĽƢĮĶŃĵŋĔĨƢ 3&3+0+6' 
    &Mechanics for Applied Physics' 
   0/55.1 ĔĸĻŅĽĨĶƢėĺŀĬĨńĴĽŜŅľĶńĭĲƕĽŇĔĽƢĮĶŃĵŋĔĨƢ 3&3+0+6' 
    &Quantum Mechanics for Applied Physics' 
   0/55.3 ŐĴƞŏľĸŖĔœĲĲƚŅĽŜŅľĶńĭĲƕĽŇĔĽƢĮĶŃĵŋĔĨƢ 3&3+0+6' 
    &Electromagnetism  for Applied Physics' 
   0/55.5 ĺŇīňŏĝŇĚėŜŅĬĺĦŐĸŃœĴőėĶėŀĬőĪĶĸŏĸŀĶƢĽŜŅľĶńĭ 0&0+0+2' 
    ĮƤĠľŅĪŅĚĲƕĽŇĔĽƢȮ 
    &Computational Methods and Microcontroller for  
    Physics Problems' 
   0/55.6 ŏėĶŊŗŀĚĴŊŀĺŇěńĵĶŃħńĭĽŌĚŐĸŃĔŅĶĺŇŏėĶŅŃľƢĕƟŀĴŌĸ 0&0+0+2' 
    &Advanced Research Instruments and Data Analysis' 
   0/55/5 ĮĢŇĭńĨŇĔŅĶĺŇīňŏĝŇĚėŜŅĬĺĦŐĸŃœĴőėĶėŀĬőĪĶĸŏĸŀĶƢ /&.+1+0' 
    ĽŜŅľĶńĭĮƤĠľŅĪŅĚĲƕĽŇĔĽƢȮ 
    &Computational Methods and Microcontroller for  
    Physics Problems Laboratory' 
   0/55/6 ĮĢŇĭńĨŇĔŅĶŏėĶŊŗŀĚĴŊŀĺŇěńĵĶŃħńĭĽŌĚŐĸŃĔŅĶĺŇŏėĶŅŃľƢ /&.+1+0' 
    ĕƟŀĴŌĸ 
    &Advanced Research Instruments and Data  
    Analysis Laboratory' 
   217791 ĽńĴĴĬŅĮĶŇĠĠŅőĪĪŅĚĲƕĽŇĔĽƢĮĶŃĵŋĔĨƢȮ1 1&1+0+2' 
    &M,S,ȮSeminar in Applied Physics 1' 
   217790 ĽńĴĴĬŅĮĶŇĠĠŅőĪĪŅĚĲƕĽŇĔĽƢĮĶŃĵŋĔĨƢȮ0 1&1+0+2' 
    &M,S,ȮSeminar in Applied Physics 2' 
 &0'ȮľĴĺħĺŇĝŅŏĸŊŀĔŒĬĽŅĕŅĺŇĝŅŏĜıŅŃ 
  0/5504 ŏĪėőĬőĸĵňŏĞĸĸƢŐĽĚŀŅĪŇĨĵƢ 3&3+0+6' 
   &Solar Cell Technology' 
  0/5511 ŏĪŀĶƢőĴœħĬŅĴŇĔĽƢĕŀĚĺńĽħŋ 3&3+0+6' 
   &Thermodynamics of Materials' 
  0/5512 ŏĪŀĶƢőĴœħĬŅĴŇĔĽƢŐĸŃěĸĬıĸĻŅĽĨĶƢ 3&3+0+6' 
   &Thermodynamics and Kinetics' 
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  0/5524 ĲƕĽŇĔĽƢĕŀĚŀŃĨŀĴŐĸŃőĴŏĸĔŋĸ 3&3+0+6' 
   &Atomic and Moleclular Physics' 
  0/5525 ŏĪėőĬőĸĵňŐĔƠĽŏĞĬŏĞŀĶƢ 3&3+0+6' 
   &Gas Sensor Technology' 
  217751 ĺŇĪĵŅĻŅĽĨĶƢĬŅőĬ 3&3+0+6' 
   &Nanoscience' 
  217752 ĬŅőĬŏĪėőĬőĸĵň 3&3+0+6' 
   &Nanotechnology' 
  217761 ĲƕĽŇĔĽƢĕŀĚĭĶĶĵŅĔŅĻȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 3&3+0+6' 
   &Atmospheric Physics' 
  217762 ĔŅĶěŜŅĸŀĚŐĭĭĭĶĶĵŅĔŅĻȮȮȮȮ 3&3+0+6' 
   &Atmospheric Modelling' 
  0/5541 ĔŅĶĮĶŃŏĴŇĬĔŅĶŏĮĸňŗĵĬŐĮĸĚĳŌĴŇŀŅĔŅĻ 3&3+0+6' 
   &Climate Change Assessment' 
  0/5551 ŏĸŏĞŀĶƢŐĸŃĪńĻĬĻŅĽĨĶƢĮĶŃĵŋĔĨƢ 3&3+0+6' 
   &Laser and Applied Optics' 
  217775 ĴŅĨĶĺŇĪĵŅĪŅĚĪńĻĬĻŅĽĨĶƢ 3&3+0+6' 
   &Optical Metrology' 
  217781Ȯ ŏėĶŊŗŀĚŏĶƞĚŏĝŇĚŏĽƟĬŐĭĭėĺŅĴĩňŗĺŇĪĵŋ 3&3+0+6' 
   &Radio Frequency Linear Accelerator' 
  0/5560 ĔĶŃĭĺĬĔŅĶĸŜŅœŀŀŀĬŐĸŃıĸŅĽĴŅĽŜŅľĶńĭħńħŐĮĶĺńĽħŋȮ3&3+0+6' 
   &Ion Beam and Plasma Processing for Material 
   Modification' 
  217783 ŏĸŏĞŀĶƢŀŇŏĸŖĔĨĶŀĬŀŇĽĶŃŐĸŃĔŅĶĮĶŃĵŋĔĨƢ 3&3+0+6' 
   &Free+electron Lasers and Applications' 
  217784 ĽŏĮĔőĪĶĽőĔĮƖŐĭĭőħŏĴĬŏĺĸŅŐĸŃĔŅĶĪħĸŀĚ 3&3+0+6' 
   ŐĭĭĔŅĶĔĶŃĨŋƟĬŐĸŃĔŅĶĨĶĺěĺńħ  
   &Time+Domain Spectroscopy and Pump+probe  
   Experiments' 
  217785 ĲƕĽŇĔĽƢıĸŅĽĴŅ 3&3+0+6' 
   &Plasma Physics' 
  217789 ľńĺĕƟŀŏĜıŅŃĪŅĚĲƕĽŇĔĽƢĮĶŃĵŋĔĨƢ  3&3+0+6' 
   &Selected Topics in Applied Physics' 
  217795 ĮƤĠľŅıŇŏĻļĪŅĚĲƕĽŇĔĽƢĮĶŃĵŋĔĨƢ 3&3+0+6' 
   &Special Problems in Applied Physics' 
 &3'ȮľĴĺħĺŇĝŅŏĸŊŀĔĬŀĔĽŅĕŅĺŇĝŅŏĜıŅŃ 
   +œĴƞĴň+ 
 
ȮȮȮȮȮȮȮȮȮ&4'ȮľĴĺħĮĶŇĠĠŅĬŇıĬīƢ 
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  217797  ĺŇĪĵŅĬŇıĬīƢĮĶŇĠĠŅőĪ 36 ľĬƞĺĵĔŇĨ 
   &MasterŲs Thesis' 
  217577 ĺŇĪĵŅĬŇıĬīƢĮĶŇĠĠŅőĪ 12 ľĬƞĺĵĔŇĨ 
   &MasterŲs Thesis'  
 

 &5'ȮľĴĺħĺŇĝŅĪňŗœĴƞĬńĭľĬƞĺĵĔŇĨĽŃĽĴ 
   +œĴƞĴň+ 
 

 1'ȮŐĕĬĚĺŇĝŅĔŅĶĽŀĬĲƕĽŇĔĽƢ 
  &/'ȮľĴĺħĺŇĝŅĭńĚėńĭ ľĬƞĺĵĔŇĨ 
   &1,1'ȮĔĶŃĭĺĬĺŇĝŅĭńĚėńĭŒĬĽŅĕŅĺŇĝŅŏĜıŅŃȮ 
  225701 ĔĸĻŅĽĨĶƢȮ/ 0&2+0+4' 
   &Mechanics 1' 
  225702ȮȮ ĔĸĻŅĽĨĶƢȮ0 0&2+0+4' 
   &Mechanics 2' 
  225703 ĲƕĽŇĔĽƢėĺŅĴĶƟŀĬŐĸŃĲƕĽŇĔĽƢĵŋėŒľĴƞ 0&2+0+4' 
   &Thermal Physics and Modern Physics'Ȯ 
  225704ȮȮ ĔĸĻŅĽĨĶƢėĺŀĬĨńĴ 0&2+0+4' 
   &Quantum Mechanics' 
  225705ȮȮ ŐĴƞŏľĸŖĔœĲĲƚŅȮ/ 0&2+0+4' 
   &Electromagnetism 1'  
  225706ȮȮ ŐĴƞŏľĸŖĔœĲĲƚŅȮ0Ȯ 0&2+0+4' 
   &Electromagnetism 2'  
  225707 ĔŅĶĪħĸŀĚŐĸŃĔŅĶŀŀĔŐĭĭĔŅĶĪħĸŀĚĪŅĚĲƕĽŇĔĽƢ 1&0+3+3' 
   &Experimentation and Experimental Designs in Physics'   
  225708 ĔŅĶĪħĸŀĚĲƕĽŇĔĽƢĽŜŅľĶńĭĔŅĶĽŀĬĨŅĴŐĬĺĪŅĚ /&0+3+0' 
   ĽŃŏĨŖĴĻŉĔļŅ  
   &Experimentation in Physics for Teaching STEM  
   Education Approach' 
  225711ȮȮ ĔŅĶĽŀĬĲƕĽŇĔĽƢĨŅĴŐĬĺĪŅĚĔŅĶŏĶňĵĬĶŌƟŏĝŇĚĶŋĔ 2&2+0+4'  
   &Active+Learning Approach in Physics Teaching'  
  225720   ĚŅĬĺŇěńĵĪŅĚħƟŅĬĲƕĽŇĔĽƢĻŉĔļŅ 2&2+0+4' 
   &Physics Education Research' 
  225791ȮȮ ĽńĴĴĬŅĔŅĶĽŀĬĲƕĽŇĔĽƢȮ/ /&1+0+2' 
   &Seminar in Physics Teaching 1' 
  225792ȮȮ ĽńĴĴĬŅĔŅĶĽŀĬĲƕĽŇĔĽƢȮ0 /&1+0+2' 
   &Seminar in Physics Teaching 2' 
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&1,2'ȮĔĶŃĭĺĬĺŇĝŅĭńĚėńĭĬŀĔĽŅĕŅĺŇĝŅŏĜıŅŃ 
  206766 ĺŇīňĪŅĚėĦŇĨĻŅĽĨĶƢĽŜŅľĶńĭĲƕĽŇĔĽƢ 3&3+0+6'  
   &Mathematical Methods in Physics' 
  &0'ȮľĴĺħĺŇĝŅŏĸŊŀĔŒĬĽŅĕŅĺŇĝŅŏĜıŅŃ 
   225731 œĲĲƚŅŐĸŃŀŇŏĸŖĔĪĶŀĬŇĔĽƢĽŜŅľĶńĭėĶŌ 3&2+3+4' 
    &Electricity and Electronics for Teacher' 
   003523 ĲƕĽŇĔĽƢĕŀĚĕŀĚŐĕŖĚ 3&3+0+6' 
    &Physics of Solids' 
   225748 őĸĔŐĸŃŏŀĔĳı 3&3+0+6' 
    &The Earth and the Universe' 
 ȮȮȮȮ&3'ȮľĴĺħĺŇĝŅŏĸŊŀĔĬŀĔĽŅĕŅĺŇĝŅŏĜıŅŃ 
   +œĴƞĴň+ 
 ȮȮȮȮ&4'ȮľĴĺħĮĶŇĠĠŅĬŇıĬīƢȮ 
  003577 ĺŇĪĵŅĬŇıĬīƢĮĶŇĠĠŅőĪ 12 ľĬƞĺĵĔŇĨ 
   &MasterŲs Thesis' 
ȮȮȮȮȮȮȮȮȮȮȮȮ&5'ȮľĴĺħĺŇĝŅĪňŗœĴƞĬńĭľĬƞĺĵĔŇĨĽŃĽĴ 
   +œĴƞĴň+ 
 
ľĴŅĵŏľĨŋȮėĺŅĴľĴŅĵĕŀĚŏĸĕĶľńĽĔĶŃĭĺĬĺŇĝŅȮ 
  ĶľńĽĔĶŃĭĺĬĺŇĝŅĪňŗŒĝƟĔŜŅľĬħŏĮƦĬĨńĺŏĸĕȮ4ȮȮľĸńĔȮȮħńĚĨƞŀœĮĬňŘ 
 /, ŏĸĕȮ1ȮĨńĺŐĶĔȮȮ ŐĽħĚĩŉĚȮȮȮėĦŃŐĸŃĳŅėĺŇĝŅ-ĽŅĕŅĺŇĝŅĪňŗĔĶŃĭĺĬĺŇĝŅĬńŘĬĽńĚĔńħ 
  207 ľĴŅĵĩŉĚ ŐĕĬĚĺŇĝŅĲƕĽŇĔĽƢ 
  0/5 ľĴŅĵĩŉĚ ŐĕĬĚĺŇĝŅĲƕĽŇĔĽƢĮĶŃĵŋĔĨƢ 
  003 ľĴŅĵĩŉĚ ŐĕĬĚĺŇĝŅĔŅĶĽŀĬĲƕĽŇĔĽƢ 
 0, ŏĸĕľĸńĔĶƟŀĵ ŐĽħĚĩŉĚȮȮĔĶŃĭĺĬĺŇĝŅĶŃħńĭĭńĦĤŇĨĻŉĔļŅ 
 1, ŏĸĕľĸńĔĽŇĭȮȮȮȮȮ ŐĽħĚĩŉĚȮȮľĴĺħľĴŌƞŒĬŐĕĬĚĺŇĝŅȮ   
 2, ŏĸĕľĸńĔľĬƞĺĵȮȮŐĽħĚĩŉĚȮȮŀĬŋĔĶĴĕŀĚľĴĺħľĴŌƞĕŀĚĺŇĝŅ   
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ȮȮȮȮȮȮȮ1,/,2ȮŐĽħĚŐįĬĔŅĶĻŉĔļŅȮ 
  1,/,2,/ȮŐĭĭȮ/Ȯ&ŐįĬȮĔȮŐĭĭȮĔ/' 

ĮƖĪňŗ 1 

ĳŅėĔŅĶĻŉĔļŅĪňŗ 1 ľĬƞĺĵĔŇĨ ĳŅėĔŅĶĻŉĔļŅĪňŗ 2 ľĬƞĺĵĔŇĨ 
 ĔĶŃĭĺĬĺŇĝŅĨŅĴŏĚŊŗŀĬœĕĕŀĚŐĕĬĚĺŇĝŅ 

Program requirement course 
+ 217797 ĺŇĪĵŅĬŇıĬīƢĮĶŇĠĠŅőĪ 

MasterŲs Thesis 
12 

 ĽŀĭįƞŅĬŏĚŊŗŀĬœĕĳŅļŅĨƞŅĚĮĶŃŏĪĻ 
Pass foreign language examination 
requirement 

+ 217791 ĽńĴĴĬŅĮĶŇĠĠŅőĪĪŅĚĲƕĽŇĔĽƢĮĶŃĵŋĔĨƢȮ/ 

M,S,ȮSeminar in Applied 
Physics1 

+ 

    ŏĽĬŀľńĺĕƟŀőėĶĚĶƞŅĚĮĶŇĠĠŅĬŇıĬīƢ 
Present thesis proposal 

+ 

 ĶĺĴ +  ĶĺĴ 12 

ĮƖĪňŗ 2 

ĳŅėĔŅĶĻŉĔļŅĪňŗ 1 ľĬƞĺĵĔŇĨ ĳŅėĔŅĶĻŉĔļŅĪňŗ 2 ľĬƞĺĵĔŇĨ 
217575 ĺŇĪĵŅĬŇıĬīƢĮĶŇĠĠŅőĪ 

MasterŲs Thesis 
12 217797 ĺŇĪĵŅĬŇıĬīƢĮĶŇĠĠŅőĪ 

MasterŲs Thesis 
12 

217792 ĽńĴĴĬŅĮĶŇĠĠŅőĪĪŅĚĲƕĽŇĔĽƢĮĶŃĵŋĔĨƢȮ2 

M,S,ȮSeminar in Applied Physics 2 

+  ĽŀĭĮĶŇĠĠŅĬŇıĬīƢ 
Thesis defense 

+ 

 ĶĺĴ 12  ĶĺĴ 12 

ĶĺĴľĬƞĺĵĔŇĨĨĸŀħľĸńĔĽŌĨĶȮ36ȮľĬƞĺĵĔŇĨ 

 
 1,/,2,0ȮȮŐĭĭȮ0ȮȮ&ŐįĬȮĔȮŐĭĭȮĔ2' 
 /'ȮŐĕĬĚĺŇĝŅĲƕĽŇĔĽƢ 

ĮƖĪňŗ 1 

ĳŅėĔŅĶĻŉĔļŅĪňŗ 1 ľĬƞĺĵĔŇĨ ĳŅėĔŅĶĻŉĔļŅĪňŗ 2 ľĬƞĺĵĔŇĨ 
207701 ĔĸĻŅĽĨĶƢŏĝŇĚĪķļġň 

Theoretical Mechanics 

3 207704 ĔĸĻŅĽĨĶƢėĺŀĬĨńĴȮ0 

Quantum Mechanics 2 

3 

207703 ĔĸĻŅĽĨĶƢėĺŀĬĨńĴȮ/ 

Quantum Mechanics 1 
3 207706 ıĸĻŅĽĨĶƢœĲĲƚŅŐĭĭĜĭńĭȮ0 

Classical Electrodynamics 0 
3 

207705 ıĸĻŅĽĨĶƢœĲĲƚŅŐĭĭĜĭńĭȮ/ 
Classical Electrodynamics 1 

3 207708 ŀŋĦľıĸĻŅĽĨĶƢŐĸŃĔĸĻŅĽĨĶƢŏĝŇĚĽĩŇĨŇ 

Thermodynamics and 
Statistical Mechanics 

3 

207711 ĺŇīňĔŅĶĪŅĚĪķļġňŒĬĲƕĽŇĔĽƢ 
Theoretical Methods in Physics 

3  ĽŀĭįƞŅĬŏĚŊŗŀĬœĕĳŅļŅĨƞŅĚĮĶŃŏĪĻ 
Pass foreign language 
examination requirement 

 

 ĶĺĴ 12  ĶĺĴ 7 
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ĮƖĪňŗ 2 

ĳŅėĔŅĶĻŉĔļŅĪňŗ 1 ľĬƞĺĵĔŇĨ ĳŅėĔŅĶĻŉĔļŅĪňŗ 2 ľĬƞĺĵĔŇĨ 

207791 ĽńĴĴĬŅĮĶŇĠĠŅőĪĪŅĚĲƕĽŇĔĽƢȮ/ 
M,S,ȮSeminar in Physics 1 

1 207792 ĽńĴĴĬŅĮĶŇĠĠŅőĪĪŅĚĲƕĽŇĔĽƢȮ2 
M,S,ȮSeminar in Physics 2 

1 

 ĔĶŃĭĺĬĺŇĝŅŏĸŊŀĔ 
Elective coursesȮ 

3 207799 ĺŇĪĵŅĬŇıĬīƢĮĶŇĠĠŅőĪ 
MasterŲs Thesis 

9 

207799 ĺŇĪĵŅĬŇıĬīƢĮĶŇĠĠŅőĪ 
MasterŲs Thesis 

3  ĽŀĭĺŇĪĵŅĬŇıĬīƢ 
Thesis defense 

 

 ŏĽĬŀľńĺĕƟŀŐĸŃőėĶĚĶƞŅĚĺŇĪĵŅĬŇıĬīƢ 
Present thesis proposal 

    

 ĶĺĴ 7  ĶĺĴ 10 
ĶĺĴľĬƞĺĵĔŇĨĨĸŀħľĸńĔĽŌĨĶœĴƞĬƟŀĵĔĺƞŅ 38 ľĬƞĺĵĔŇĨ 
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 0'ȮŐĕĬĚĺŇĝŅĲƕĽŇĔĽƢĮĶŃĵŋĔĨƢ 
ĮƖĪňŗ 1 

ĳŅėĔŅĶĻŉĔļŅĪňŗ 1 ľĬƞĺĵĔŇĨ ĳŅėĔŅĶĻŉĔļŅĪňŗ 2 ľĬƞĺĵĔŇĨ 
0/55./ ĔĸĻŅĽĨĶƢĽŜŅľĶńĭĲƕĽŇĔĽƢĮĶŃĵŋĔĨƢ 

Mechanics for Applied Physics 

1 0/55.3 ŐĴƞŏľĸŖĔœĲĲƚŅĽŜŅľĶńĭĲƕĽŇĔĽƢĮĶŃĵŋĔĨƢ 

Electromagnetism for Applied 
Physics 

1 

0/55.1 ĔĸĻŅĽĨĶƢėĺŀĬĨńĴĽŜŅľĶńĭĲƕĽŇĔĽƢ
ĮĶŃĵŋĔĨƢ 

Quantum Mechanics for Applied 
Physics 

1 217708 ŏėĶŊŗŀĚĴŊŀĺŇěńĵĶŃħńĭĽŌĚŐĸŃĔŅĶĺŇŏėĶŅŃľƢ
ĕƟŀĴŌĸ 

Advanced Research Instruments 
and Data Analysis 

2 

217707 ĺŇīňŏĝŇĚėŜŅĬĺĦŐĸŃœĴőėĶėŀĬőĪĶĸŏĸŀĶƢ
ĽŜŅľĶńĭĮƤĠľŅĪŅĚĲƕĽŇĔĽƢ 

Computational Methods and 
Microcontroller for Physics 
Problems 

2 2177/8 ĮĢŇĭńĨŇĔŅĶŏėĶŊŗŀĚĴŊŀĺŇěńĵĶŃħńĭĽŌĚŐĸŃĔŅĶ
ĺŇŏėĶŅŃľƢĕƟŀĴŌĸ 

Advanced Research Instruments 
and Data Analysis Laboratory 

/ 

217717 ĮĢŇĭńĨŇĔŅĶĺŇīňŏĝŇĚėŜŅĬĺĦŐĸŃ
œĴőėĶėŀĬőĪĶĸŏĸŀĶƢĽŜŅľĶńĭĮƤĠľŅĪŅĚ
ĲƕĽŇĔĽƢȮ 
Computational Methods and 
Microcontroller for Physics 
Problems Laboratory 

/ 0/557/ ĽńĴĴĬŅĮĶŇĠĠŅőĪĪŅĚĲƕĽŇĔĽƢĮĶŃĵŋĔĨƢȮ/ 

M,S,Seminar in Applied Physics1 
/ 

    ĔĶŃĭĺĬĺŇĝŅŏĸŊŀĔ 
Elective courses 

1 

    ĽŀĭįƞŅĬŏĚŊŗŀĬœĕĳŅļŅĨƞŅĚĮĶŃŏĪĻ 
Pass foreign language examination 
requirement 

 

    ŏĽĬŀľńĺĕƟŀŐĸŃőėĶĚĶƞŅĚĺŇĪĵŅĬŇıĬīƢ 
Present thesis proposal 

 

 ĶĺĴ 7  ĶĺĴ /. 
 

ĮƖĪňŗ 2 

ĳŅėĔŅĶĻŉĔļŅĪňŗ 1 ľĬƞĺĵĔŇĨ ĳŅėĔŅĶĻŉĔļŅĪňŗ 2 ľĬƞĺĵĔŇĨ 
0/5570 ĽńĴĴĬŅĮĶŇĠĠŅőĪĪŅĚĲƕĽŇĔĽƢĮĶŃĵŋĔĨƢȮ0 

M,S,Seminar in Applied Physics 2 
/ 0/5577 ĺŇĪĵŅĬŇıĬīƢĮĶŇĠĠŅőĪ 

MasterŲs Thesis 
7 

 ĔĶŃĭĺĬĺŇĝŅŏĸŊŀĔ 
Elective courses 

4  ĽŀĭĺŇĪĵŅĬŇıĬīƢ 
Thesis defense 

 

0/5577 ĺŇĪĵŅĬŇıĬīƢĮĶŇĠĠŅőĪ 
MasterŲs Thesis 

1    

 ĶĺĴ /.  ĶĺĴ 7 
ĶĺĴľĬƞĺĵĔŇĨĨĸŀħľĸńĔĽŌĨĶœĴƞĬƟŀĵĔĺƞŅ 38  ľĬƞĺĵĔŇĨ 
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 1'ȮŐĕĬĚĺŇĝŅĔŅĶĽŀĬĲƕĽŇĔĽƢ 

ĮƖĪňŗ 1 

ĳŅėĔŅĶĻŉĔļŅĪňŗ 1 ľĬƞĺĵĔŇĨ ĳŅėĔŅĶĻŉĔļŅĪňŗ 2 ľĬƞĺĵĔŇĨ 
206766 ĺŇīňĪŅĚėĦŇĨĻŅĽĨĶƢĽŜŅľĶńĭĲƕĽŇĔĽƢ 

Mathematical Methods in Physics 
3 225702 ĔĸĻŅĽĨĶƢȮ0 

Mechanics 2  
2 

225701 ĔĸĻŅĽĨĶƢȮ/ 
Mechanics 1 

2 225704 ĔĸĻŅĽĨĶƢėĺŀĬĨńĴȮ 
Quantum Mechanics 

2 

225703 ĲƕĽŇĔĽƢėĺŅĴĶƟŀĬŐĸŃĲƕĽŇĔĽƢĵŋėŒľĴƞ 
Thermal Physics and Modern Physics 

2 225706 ŐĴƞŏľĸŖĔœĲĲƚŅȮ0 
Electromagnetism 2 

2 

225705 ŐĴƞŏľĸŖĔœĲĲƚŅȮ/ 
Electromagnetism 1 

0 225707 ĔŅĶĪħĸŀĚŐĸŃĔŅĶŀŀĔŐĭĭĔŅĶ
ĪħĸŀĚĪŅĚĲƕĽŇĔĽƢȮ 
Experimentation and 
Experimental Designs in Physics 

1 

225720 ĚŅĬĺŇěńĵĪŅĚħƟŅĬĲƕĽŇĔĽƢĻŉĔļŅ 
Physics Education Research 

2 225711 ĔŅĶĽŀĬĲƕĽŇĔĽƢĨŅĴŐĬĺĪŅĚĔŅĶ
ŏĶňĵĬĶŌƟŏĝŇĚĶŋĔ 
Active+Learning Approach in 
Physics Teaching 

2 

    ŏĽĬŀľńĺĕƟŀŐĸŃőėĶĚĶƞŅĚ 
ĺŇĪĵŅĬŇıĬīƢ 
Present thesis proposal 

 

 ĽŀĭįƞŅĬŏĚŊŗŀĬœĕĳŅļŅĨƞŅĚĮĶŃŏĪĻ 
Pass foreign language examination 
requirement 

    

 ĶĺĴ 11  ĶĺĴ 9 

ĮƖĪňŗ 2 

ĳŅėĔŅĶĻŉĔļŅĪňŗ 1 ľĬƞĺĵĔŇĨ ĳŅėĔŅĶĻŉĔļŅĪňŗ 2 ľĬƞĺĵĔŇĨ 

225706 ĔŅĶĪħĸŀĚĲƕĽŇĔĽƢĽŜŅľĶńĭĔŅĶĽŀĬĨŅĴ
ŐĬĺĪŅĚĽŃŏĨŖĴĻŉĔļŅ 
Experimentation in Physics for 
Teaching STEM Education 
Approach 

1 225792 ĽńĴĴĬŅĔŅĶĽŀĬĲƕĽŇĔĽƢȮ2 

Seminar in Physics Teaching 2 
1 

225791 ĽńĴĴĬŅĔŅĶĽŀĬĲƕĽŇĔĽƢȮ/ 

Seminar in Physics Teaching 1 

1 225799 ĺŇĪĵŅĬŇıĬīƢĮĶŇĠĠŅőĪ 
MasterŲs Thesis 

6 

 ĔĶŃĭĺĬĺŇĝŅŏĸŊŀĔ 
Elective courses 

3  
ĽŀĭĺŇĪĵŅĬŇıĬīƢ 
Thesis defense 

 

225799 ĺŇĪĵŅĬŇıĬīƢĮĶŇĠĠŅőĪ 
MasterŲs Thesis 

6   

 ĶĺĴ 11  ĶĺĴ 7 
ĶĺĴľĬƞĺĵĔŇĨĨĸŀħľĸńĔĽŌĨĶȮœĴƞĬƟŀĵĔĺƞŅ  38 ľĬƞĺĵĔŇĨ 
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 1,/,3ȮėŜŅŀīŇĭŅĵĸńĔļĦŃĔĶŃĭĺĬĺŇĝŅȮ&ĪńŘĚĳŅļŅœĪĵŐĸŃĳŅļŅŀńĚĔķļ' 

  ĶŃĭŋœĺƟŒĬĳŅėįĬĺĔȮ 
 
3,0ȮĝŊŗŀȮĨŜŅŐľĬƞĚŐĸŃėŋĦĺŋĥŇĕŀĚŀŅěŅĶĵƢȮ 

3,0,1 ŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶ-ȮŀŅěŅĶĵƢĮĶŃěŜŅľĸńĔĽŌĨĶȮ-ȮŀŅěŅĶĵƢįŌƟĽŀĬ 

Īňŗ ĝŊŗŀ+ĬŅĴĽĔŋĸ 
ėŋĦĺŋĥŇĔŅĶĻŉĔļŅȮ&ĽŅĕŅ', 
ĽĩŅĭńĬ, ĮƖĪňŗĽŜŅŏĶŖěĔŅĶĻŉĔļŅ 

ĳŅĶŃĚŅĬĽŀĬ 
ĝńŗĺőĴĚ-ĽńĮħŅľƢ 

 
ěŜŅĬĺĬįĸĚŅĬ 
ĪŅĚĺŇĝŅĔŅĶĶĺĴȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ
&įĸĚŅĬŒĬĶŃĵŃȮ
3ȮĮƖĸƞŅĽŋħ' 

ĮƤěěŋĭńĬ ŏĴŊŗŀĮĶńĭĮĶŋĚ
ľĸńĔĽŌĨĶ 

ĨĶň ĭĻ, ĨĶň ĭĻ, 
/ ĶĻ,ħĶ,ħĺĚĴĦňȮĺƞŀĚĶńĨĬŃ 
œıĻŅĸ( 
 

+ȮPh,D,&Physics', Lehigh University,  
ȮȮUSA, 2003 
+ȮM,S,&Physics', Lehigh University,  
ȮȮUSA, 2000 
+ȮĺĪ,Ĵ,&ĲƕĽŇĔĽƢ',ȮĴľŅĺŇĪĵŅĸńĵĻĶňĬėĶŇĬ 
ȮȮĪĶĺŇőĶĥ,Ȯ032. 
+ȮĻļ,ĭ,&ĲƕĽŇĔĽƢ+ėĦŇĨ',ȮĴľŅĺŇĪĵŅĸńĵĕŀĬŐĔƞĬ,  
ȮȮ2534 

5 22 5 22 56&01' 
 
 
 
 

0 įĻ,ħĶ,ĽŋěŇĨĶŅ ĶńĨĬƢěŇĶŅĬŋĔŌĸ( 
 

+ȮPh,D,&Environmental Sciences',  
ȮȮThe University of East Anglia, UK, 2011 
+ȮĺĪ,Ĵ,&ĲƕĽŇĔĽƢ',Ȯ 
ȮȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ,Ȯ0325 
+ȮĺĪ,ĭ,&ĲƕĽŇĔĽƢ',Ȯ 
ȮȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ,Ȯ0322 

9 17 9 17 5&1' 
 

1 ĶĻ,ħĶ,ȮŀńěĜĶŅȮȮĮƤĠĠŅȮȮ 
ŏěĶŇĠěŇĨĨŇĝńĵ( 

+ȮPh,D,&Physics', Case Western ȮȮ 
ȮȮReserve University, USA, 2014 
+ȮĺĪ,ĭ,&ĲƕĽŇĔĽƢ',Ȯ 
ȮȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ,ȮȮ033. 

16 6 16 6 56&//' 

4 Ļ,ħĶ,ĔŀĭĺŋĥŇȮĶŋěŇěĬŅĔŋĸ 
 

+ȮĺĪ,ħ,&ĲƕĽŇĔĽƢ',ȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 2537 
+ȮĺĪ,ĭ,&ĲƕĽŇĔĽƢ', ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ,Ȯ031/ 
 
 

7 8 7 8 227&30' 

5 ĶĻ,ħĶ,ěŇĨĶĸħŅȮĪŀĚŒĭ +ȮPh,D,&Applied Physics', Stanford  
ȮȮUniversity, USA, 2001 
+ȮĺĪ,ĭ,&ĲƕĽŇĔĽƢ',Ȯ 
ȮȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ,ȮȮ0315 
 

18 1 18 1 47&2' 
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Īňŗ ĝŊŗŀ+ĬŅĴĽĔŋĸ 
ėŋĦĺŋĥŇĔŅĶĻŉĔļŅȮ&ĽŅĕŅ', 
ĽĩŅĭńĬ, ĮƖĪňŗĽŜŅŏĶŖěĔŅĶĻŉĔļŅ 

ĳŅĶŃĚŅĬĽŀĬ 
ĝńŗĺőĴĚ-ĽńĮħŅľƢ 

 
ěŜŅĬĺĬįĸĚŅĬ 
ĪŅĚĺŇĝŅĔŅĶĶĺĴȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ
&įĸĚŅĬŒĬĶŃĵŃȮ
3ȮĮƖĸƞŅĽŋħ' 

ĮƤěěŋĭńĬ ŏĴŊŗŀĮĶńĭĮĶŋĚ
ľĸńĔĽŌĨĶ 

ĨĶň ĭĻ, ĨĶň ĭĻ, 
6 ĶĻ,ħĶ,ĝńĵĔŅĬĨƢȮŏĸňĵĺľŇĶńĠ +ȮĺĪ,ħ,&ĺńĽħŋĻŅĽĨĶƢ',  

ȮȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 2550 
+ȮĺĪ,Ĵ,&ĺńĽħŋĻŅĽĨĶƢ',  
ȮȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 2547 
+ȮĺĪ,ĭ,&ĲƕĽŇĔĽƢ', ĴľŅĺŇĪĵŅĸńĵĻĶňĬėĶŇĬ 
ȮȮĪĶĺŇőĶĥ, 2545 

11 5 11 5 81&18' 

7 ĶĻ,ħĶ,īňĶĺĶĶĦȮĭŋĠĠĺĶĶĦ 
 

+ȮĺĪ,ħ,&ĲƕĽŇĔĽƢ',ȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 2544 
+ȮĺĪ,Ĵ,&ĲƕĽŇĔĽƢ', ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ,Ȯ0312 
+ȮĺĪ,ĭ,&ĲƕĽŇĔĽƢ',ȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ,Ȯ0303 

9 10 9 10 90&05' 

8 ĶĻ,ħĶ,ĬńħħŅȮŏĺĝĝŅĔŋĸ +ȮĺĪ,ħ,&ĺńĽħŋĻŅĽĨĶƢ' 
ȮȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 033. 
+ȮĺĪ,Ĵ,&ĺńĽħŋĻŅĽĨĶƢ' 
ȮȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 0325 
+ȮĺĪ,ĭ,&ĲƕĽŇĔĽƢ' 
ȮȮĴľŅĺŇĪĵŅĸńĵŀŋĭĸĶŅĝīŅĬň, 0323 

 

14 11 14 11 59&8' 

9 ĶĻ,ħĶ,ĮƕĵĶńĨĬƢȮĬŇĴĴŅĬıŇĳńĔħŇś 

 
+ȮĮĶ,ħ,&ĲƕĽŇĔĽƢŏĝŇĚŏėĴň',Ȯ 
ȮȮĴľŅĺŇĪĵŅĸńĵĴľŇħĸ,ȮȮ0324 
+ȮĺĪ,ĭ,&ŏėĴň'Ȯ&ŏĔňĵĶĨŇĬŇĵĴȮŀńĬħńĭȮ/' 
ȮȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ,Ȯ2542 

0 0 0 10 87&22' 

10 ĶĻ,ħĶ,ıĶĶńĨĬƢȮĺńĥĬĔĽŇĺŇĝĝƢȮȮ +ȮPh,D,&Physics Education' 
  Oregon State University, USA,, 0..3 
+ȮB,A,&Physics', Lehigh University,  
ȮȮUSA,/776Ȯ  

14 11 14 11 20&3' 

11 ĶĻ,ħĶ,ıŇĻŇļģƢȮĽŇĚľƢŒě 
 

+ȮPh,D,&Materials ScienceȮand  
ȮȮEngineering', The University of  
ȮȮSurrey, UK, 2000 
+ȮĺĪ,Ĵ,&ĲƕĽŇĔĽƢ',ȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ,Ȯ0314 
+ȮĺĪ,ĭ,&ĲƕĽŇĔĽƢ',ȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ,Ȯ031. 

2 18 2 18 113&1.' 

12 ĶĻ,ħĶ,ĵĚĵŋĪīȮȮŏľĸƞŅĻŇĶŇĩŅĺĶ +ȮPh,D,&Physics', The University  
ȮȮof Warwick, UK, 2004 
+ȮĺĪ,ĭ,&ĲƕĽŇĔĽƢ',ȮěŋĿŅĸĚĔĶĦƢ 
ȮȮĴľŅĺŇĪĵŅĸńĵ, 2541 

8 18 8 8 169&/.' 
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Īňŗ ĝŊŗŀ+ĬŅĴĽĔŋĸ 
ėŋĦĺŋĥŇĔŅĶĻŉĔļŅȮ&ĽŅĕŅ', 
ĽĩŅĭńĬ, ĮƖĪňŗĽŜŅŏĶŖěĔŅĶĻŉĔļŅ 

ĳŅĶŃĚŅĬĽŀĬ 
ĝńŗĺőĴĚ-ĽńĮħŅľƢ 

 
ěŜŅĬĺĬįĸĚŅĬ 
ĪŅĚĺŇĝŅĔŅĶĶĺĴȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ
&įĸĚŅĬŒĬĶŃĵŃȮ
3ȮĮƖĸƞŅĽŋħ' 

ĮƤěěŋĭńĬ ŏĴŊŗŀĮĶńĭĮĶŋĚ
ľĸńĔĽŌĨĶ 

ĨĶň ĭĻ, ĨĶň ĭĻ, 
13 ĶĻ,ħĶ,ĺŇŏĝňĵĶȮœĔĶĺńĥĬĺĚĻƢ +ȮPh,D,&Astrophysics', Liverpool  

ȮȮJohn Moores University, UK, 2009 
+ȮĺĪ,Ĵ,&ĲƕĽŇĔĽƢ',ȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ,Ȯ0321 
+ȮĺĻ,ĭ,&ĺŇĻĺĔĶĶĴœĲĲƚŅ',Ȯ 
ȮȮĴľŅĺŇĪĵŅĸńĵŏĔļĨĶĻŅĽĨĶƢ, 0311 

9 14 9 14 13&3' 

14 ĶĻ,ħĶ,ĺŇĴȮŏľĬŊŀŏıŖĚ +ȮĺĪ,ħ,&ĲƕĽŇĔĽƢ',ȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ,0322 
+ȮĺĪ,Ĵ,&ĲƕĽŇĔĽƢ',ȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ,2532 
+ȮĺĪ,ĭ,&ĲƕĽŇĔĽƢ',ȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ,031. 

8 0 8 1 25&3' 

15 ĶĻ,ħĶ,ĽŋĳŅıȮĝŌıńĬīƢ +ȮPh,D,&Chemical Physics', The  
ȮȮUniversity of Maryland, USA, 2001 
+ȮM,Sc,&Inorganic and Physics  
ȮȮChemistry', Osaka University,  
ȮȮJapan, 1995 
+ȮĺĪ,ĭ,&ĲƕĽŇĔĽƢ', ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 2534 

3 14 3 14 183&23' 

16 ĶĻ,ħĶ,ŀīŇıĚĻƢȮĚŅĴěŅĶŋőĶěĬƢ +ȮĺĪ,ħ,&ĺńĽħŋĻŅĽĨĶƢ',  
ȮȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ,Ȯ2550 
+ȮĺĪ,Ĵ,&ĲƕĽŇĔĽƢ', ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 0322 
+ȮĺĪ,ĭ,&ĲƕĽŇĔĽƢ'*ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 0320 

2 19 2 19 165&30' 

17 ĶĻ,ȮħĶ,ȮŀĳŇĝŅĨȮĸŇĴĮƕĝńĵıŅĬŇĝ +ȮD,Phil. &Materials Science'ȮUniversity of  
ȮȮOxford*ȮUK*Ȯ2009 
+ȮB,Sc,Ȯ&Materials Science and Engineering'* 
ȮȮUMIST, UK,, 2004 

16 4 16 4 49&10' 

18 ĶĻ,ħĶ,ŀĬŋĝŅȮȮĺńĝĶŃĳŅĽĶ +ȮPh,D,&Materials Science and  
ȮȮEngineering', Stanford University,  
ȮȮUSA, 2003 
+ȮM,S,&Materials Science and Engineering' 
ȮȮStanford University, USA, 1997 
+ȮB,S,&Materials Science and ȮȮȮ 
ȮȮEngineering', Northwestern  
ȮȮUniversity, USA, 1995 

7 3 7 3 150&24' 

19 įĻ,ħĶ,ŏĕĴȮěŇĶĳńĪĶıŇĴĸ +ȮPh,D,&Physics', The University of  
ȮȮVirginia, USA, 0./0 
+ȮĺĪ,ĭ,&ĲƕĽŇĔĽƢ', ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 0324 

17 3 17 3 23&4' 
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Īňŗ ĝŊŗŀ+ĬŅĴĽĔŋĸ 
ėŋĦĺŋĥŇĔŅĶĻŉĔļŅȮ&ĽŅĕŅ', 
ĽĩŅĭńĬ, ĮƖĪňŗĽŜŅŏĶŖěĔŅĶĻŉĔļŅ 

ĳŅĶŃĚŅĬĽŀĬ 
ĝńŗĺőĴĚ-ĽńĮħŅľƢ 

 
ěŜŅĬĺĬįĸĚŅĬ 
ĪŅĚĺŇĝŅĔŅĶĶĺĴȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ
&įĸĚŅĬŒĬĶŃĵŃȮ
3ȮĮƖĸƞŅĽŋħ' 

ĮƤěěŋĭńĬ ŏĴŊŗŀĮĶńĭĮĶŋĚ
ľĸńĔĽŌĨĶ 

ĨĶň ĭĻ, ĨĶň ĭĻ, 
20 įĻ,ħĶ,ȮėĴĽńĬĨŇȮőĝėĩĺŅĵ +ȮPh,D,&Materials Science', The  

ȮȮUniversity Of Nottingham, UK,, 2010 
+ȮĺĪ,Ĵ,&ĲƕĽŇĔĽƢ'ȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 2543 
+ȮĺĪ,ĭ,&ĺńĽħŋĻŅĽĨĶƢ'Ȯ 
ȮȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 2536 

12 11 12 11 16&4' 

21 įĻ,ħĶ,ěĨŋıĶȮĽŅĵĽŋħ +ȮĺĪ,ħ,&ĲƕĽŇĔĽƢ', ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 0332 
+ȮĺĪ,Ĵ,&ĲƕĽŇĔĽƢ', ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 0323 
+ȮĺĪ,ĭ,&ĲƕĽŇĔĽƢ', ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 032/ 

18 6 18 6 37&4' 

22 įĻ,ħĶ,ĝĬĔıĶȮœĝĵĺĚĻƢ 
 

+ȮPh,D,&Physics', The UniversityȮof   
ȮȮSydney, ȮAustralia, 2009 
+ȮĺĪ,Ĵ,&ĲƕĽŇĔĽƢĮĶŃĵŋĔĨƢ',  
ȮȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 0344ȮȮȮȮȮȮȮȮȮȮȮ 
+ȮĺĪ,ĭ,&ĺńĽħŋĻŅĽĨĶƢ',  
ȮȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 2536 

10 16 10 16 15&3' 

23 įĻ,ħĶ,ĬķıĬīƢȮĜńĨĶŅĳŇĭŅĸ 
 

+ȮPh,D,&Physics'Ȯ* UniversityȮof Maryland,  
ȮȮCollege Park, USA, 2012 
+ȮB,S,&Physics'Ȯ*Syracuse University,  
ȮȮUSA,Ȯ2000 

10 21 10 21 14&4' 

24 įĻ,ħĶ,ĬŇĶŋĨȮįŋĽħň +ȮPh,D,&Bio+physics', Ohio State  
ȮȮUniversity, USA, 0./. 
+ȮĺĪ,Ĵ,&ĲƕĽŇĔĽƢ', ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 0323 
+ȮĺĪ,ĭ,&ĲƕĽŇĔĽƢ', ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 032/ 

18 14 18 14 20&6' 

25 įĻ,ħĶ,ıŇıńĥĬƢȮŏĶŊŀĬėŜŅ +ȮPh,D,&Energy Science'*ȮKyoto  
ȮȮUniversity, Japan, 2014 
+ȮM,S,&Energy Science'*ȮKyoto Ȯ 
ȮȮUniversity, Japan, 2011 
+ȮĺĪ,ĭ,&ĲƕĽŇĔĽƢ',ȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 2550 

15 5 15 5 54&20' 

26 įĻ,ħĶ,ĺĶŅĬĬĪƢȮŀĬŋĔŌĸ +ȮPh,D,&Physics', Cambridge University,  
ȮȮUK, 2002 
+ȮM,Sc,&Physics', The University of  
ȮȮMinnesota, USA, 1999 
+ȮĺĪ,ĭ,&ĲƕĽŇĔĽƢ',  
ȮȮĴľŅĺŇĪĵŅĸńĵŏĔļĨĶĻŅĽĨĶƢ, 2539 

9 0 9 1 18&11' 
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Īňŗ ĝŊŗŀ+ĬŅĴĽĔŋĸ 
ėŋĦĺŋĥŇĔŅĶĻŉĔļŅȮ&ĽŅĕŅ', 
ĽĩŅĭńĬ, ĮƖĪňŗĽŜŅŏĶŖěĔŅĶĻŉĔļŅ 

ĳŅĶŃĚŅĬĽŀĬ 
ĝńŗĺőĴĚ-ĽńĮħŅľƢ 

 
ěŜŅĬĺĬįĸĚŅĬ 
ĪŅĚĺŇĝŅĔŅĶĶĺĴȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ
&įĸĚŅĬŒĬĶŃĵŃȮ
3ȮĮƖĸƞŅĽŋħ' 

ĮƤěěŋĭńĬ ŏĴŊŗŀĮĶńĭĮĶŋĚ
ľĸńĔĽŌĨĶ 

ĨĶň ĭĻ, ĨĶň ĭĻ, 
27 įĻ,ħĶ,ĺĶŅĳĶĦƢȮĬńĬĪŇĵĔŋĸ +ȮĺĪ,ħ,&ĲƕĽŇĔĽƢ'*ȮĬŅĬŅĝŅĨŇ, 

ȮȮĴľŅĺŇĪĵŅĸńĵĴľŇħĸ*Ȯ0335 
+ȮĺĪ,Ĵ,&ĲƕĽŇĔĽƢ'*Ȯ 
ȮȮĴľŅĺŇĪĵŅĸńĵŏĔļĨĶĻŅĽĨĶƢ*Ȯ0327 
+ȮĺĪ,ĭ,&ĲƕĽŇĔĽƢ'*ȮĴľŅĺŇĪĵŅĸńĵĻŇĸĮŅĔĶ*Ȯ0324 

6 30 6 30 19&11' 

28 įĻ,ħĶ,ĺńĸĵƢĝńĵȮıĶĴőĬĳŅĻ +ȮĺĪ,ħ,&ĲƕĽŇĔĽƢ'*ȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 0332 
+ȮĺĪ,Ĵ,&ĲƕĽŇĔĽƢĮĶŃĵŋĔĨƢ'* 
ȮȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 2545 
+ȮĺĪ,ĭ,&ĲƕĽŇĔĽƢ'*ȮĴľŅĺŇĪĵŅĸńĵĕŀĬŐĔƞĬ, 2542 

18 3 18 3 16&3' 

29 įĻ,ħĶ,ĺňĶŃŏħĝȮĪŀĚĽŋĺĶĶĦ +ȮĺĪ,ħ,&ĺńĽħŋĻŅĽĨĶƢ'*Ȯ 
ȮȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 2553 
+ȮĺĪ,Ĵ,&ĲƕĽŇĔĽƢĮĶŃĵŋĔĨƢ'*ȮȮ 
ȮȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 0326 
+ȮĺĪ,ĭ,&ĲƕĽŇĔĽƢ'*ȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 2540 

12 9 12 9 39&22' 

30 įĻ,ħĶ,ĻŇĶŅĴŅĻȮőĔĴĸěŇĬħŅ 
 

+ȮPh,D,&Astronomy', The University of  
ȮȮCanterbury, New Zealand, 2008 
+ȮĺĪ,Ĵ,&ĲƕĽŇĔĽƢ',ȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ,Ȯ0323 
+ȮĺĪ,ĭ,&ĲƕĽŇĔĽƢ',ȮĴľŅĺŇĪĵŅĸńĵĴľŇħĸ,Ȯ0321 

7 10 7 10 33&11' 

31 įĻ,ħĶ,ĽŅėĶȮĶŇĴŐěƞĴ +ȮĺĪ,ħ,&ĲƕĽŇĔĽƢ',ȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ,Ȯ0327 
+ȮĺĪ,ĭ,&ĲƕĽŇĔĽƢ',ȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ,Ȯ032/ 

15 6 15 6 110&17' 

32 įĻ,ħĶ,ĽŋŏĴīȮĽĔŋĸŏĽĶŇĴĽŋĕ +ȮPh,D,&Physics'ȮUniversity of   
ȮȮBirmingham, UK, 2011 
+ȮĺĪ,ĭ,&ĲƕĽŇĔĽƢ', ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ*Ȯ0326 

18 2 18 2 023&4' 

33 įĻ,ħĶ,ĽŋĺŇĝŅȮĺĶĶĦĺŇŏĝňĵĶ 
 

+ȮPh,D,&Astronomy',BostonȮUniversity,Ȯ 
ȮȮUSA,Ȯ0.// 
+ȮĺĪ,Ĵ,&ĲƕĽŇĔĽƢ',  
ȮȮěŋĿŅĸĚĔĶĦƢĴľŅĺŇĪĵŅĸńĵ,0322 
+ȮĺĪ,ĭ,&ĲƕĽŇĔĽƢ', ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 032/ 

7 3 7 3 28&9' 

34 įĻ,ħĶ,ĽŋĶŏĝļģƢȮįħŋĚīŇĨŇīŅħŅ 
 

+ȮĺĪ,ħ,Ȯ&ĲƕĽŇĔĽƢ'*ȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ,Ȯ0332 
+ȮĺĪ,ĭ,&ĲƕĽŇĔĽƢ'*ȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ,Ȯ0323 

16 3 16 3 10&9' 

35 įĻ,ħĶ,ĻŋĳĝńĵȮĬŅėŃıńĬīƢ +ȮD,Tech,Sc,Ȯ&Remote Sensing andȮ 
ȮȮGeographic Information Systems',Ȯ 
ȮȮAIT, 2013 

17 0 17 1 5&4' 
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Īňŗ ĝŊŗŀ+ĬŅĴĽĔŋĸ 
ėŋĦĺŋĥŇĔŅĶĻŉĔļŅȮ&ĽŅĕŅ', 
ĽĩŅĭńĬ, ĮƖĪňŗĽŜŅŏĶŖěĔŅĶĻŉĔļŅ 

ĳŅĶŃĚŅĬĽŀĬ 
ĝńŗĺőĴĚ-ĽńĮħŅľƢ 

 
ěŜŅĬĺĬįĸĚŅĬ 
ĪŅĚĺŇĝŅĔŅĶĶĺĴȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ
&įĸĚŅĬŒĬĶŃĵŃȮ
3ȮĮƖĸƞŅĽŋħ' 

ĮƤěěŋĭńĬ ŏĴŊŗŀĮĶńĭĮĶŋĚ
ľĸńĔĽŌĨĶ 

ĨĶň ĭĻ, ĨĶň ĭĻ, 
+ȮĺĪ,Ĵ,&ĲƕĽŇĔĽƢĮĶŃĵŋĔĨƢ'*Ȯ 
ȮȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 0324 
+ȮĺĪ,ĭ,&ĲƕĽŇĔĽƢ'*Ȯ 
ȮȮĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢ*Ȯ0320Ȯ 

36 įĻ,ħĶ,ŀĶĺĶĶĦȮĺŇĶńĸľƢŏĺĝĵńĬĨƢ +ȮĺĪ,ħ,&ĲƕĽŇĔĽƢ'*ȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴ, 0333 
+ȮĺĪ,Ĵ,&ĲƕĽŇĔĽƢ'*ȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 0327 
+ȮĺĪ,ĭ,&ĲƕĽŇĔĽƢ'*ȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 0322 

19 3 19 3 23&10' 

37 įĻ,ħĶ,ŀŋħĴĶńĨĬƢȮĪŇıĺĶĶĦ +ȮĺĪ,ħ,&ĲƕĽŇĔĽƢ', ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 0325 
+ȮĺĪ,Ĵ,&ĲƕĽŇĔĽƢ', ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 0316 
+ȮĺĪ,ĭ,&ĲƕĽŇĔĽƢ'*Ȯ 
ȮȮĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢ, 0312 

20 14 20 14 104&14' 

38 ŀ,ħĶ,ŏĝŇħĻńĔħŇśȮȮȮȮŐĞƞĸňŗȮȮ +ȮPh,D,&Physics', UniversityȮof Leed,  
ȮȮUK,,Ȯ/777 
+ȮĺĪ,Ĵ,&ĲƕĽŇĔĽƢ', ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ,Ȯ0316 
+ȮĺĪ,ĭ,&ĲƕĽŇĔĽƢ',ȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ,Ȯ0314 

11 16 11 16 12&5' 

39 ŀ,ħĶ,ĬŇīŇĺħňȮœĪĵŏěĶŇĠ +ȮPh,D,&Physics', University of  
ȮȮMichigan, USA, 2017 
+ȮMSE &Electrical Engineering',  
ȮȮUniversity of Michigan, USA, 2015 
+ȮĺĪ,Ĵ,&ĲƕĽŇĔĽƢ',ȮĴľŅĺŇĪĵŅĸńĵ+ŏĝňĵĚŒľĴƞ,0333 
+ȮĺĪ,ĭ,&ĲƕĽŇĔĽƢ'Ȯ&ŏĔňĵĶĨŇĬŇĵĴȮŀńĬħńĭȮ/',Ȯ 
ȮȮĴľŅĺŇĪĵŅĸńĵ+ŏĝňĵĚŒľĴƞ,Ȯ0331 

9 0 9 1 /3&1' 

40 ŀ,ħĶ,ıŇĴĸıĶĶĦȮĽƟĴŏıŖĝĶ 
 

+ȮĮĶ,ħ,&ĲƕĽŇĔĽƢ', ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ*Ȯ0335 
+ȮĺĪ,ĭ,&ĲƕĽŇĔĽƢ'Ȯ&ŏĔňĵĶĨŇĬŇĵĴȮŀńĬħńĭȮ/',  
ȮȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ,Ȯ0327 

14 0 14 1 14&6' 

41 ŀ,ħĶ,ĽŋĔķĨȮĽŋěĶŇĨĔŋĸ +ȮPh,D,&Physics'ȮCase Western  
ȮȮReserve University* OH, USA, 2017 
+ȮM,A,&Physic'ȮDuke University, NC,  
ȮȮUSA, 2012 
+ȮĺĪ,ĭ,&ĲƕĽŇĔĽƢ',ȮĴľŅĺŇĪĵŅĸńĵ+ŏĝňĵĚŒľĴƞ,033/ 

18 1 18 1 18&6' 

42 ŀ,ħĶ,ŀńěĜĶŅĺĶĶĦȮĔŅĻŏěĶŇĠ +ȮĺĪ,ħ,&ĲƕĽŇĔĽƢ', ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 0326 
+ȮĺĪ,Ĵ,&ĲƕĽŇĔĽƢ', ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 0333 
+ȮĺĪ,ĭ,&ĲƕĽŇĔĽƢ', ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 031. 

15 8 15 8 50&9' 
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Īňŗ ĝŊŗŀ+ĬŅĴĽĔŋĸ 
ėŋĦĺŋĥŇĔŅĶĻŉĔļŅȮ&ĽŅĕŅ', 
ĽĩŅĭńĬ, ĮƖĪňŗĽŜŅŏĶŖěĔŅĶĻŉĔļŅ 

ĳŅĶŃĚŅĬĽŀĬ 
ĝńŗĺőĴĚ-ĽńĮħŅľƢ 

 
ěŜŅĬĺĬįĸĚŅĬ 
ĪŅĚĺŇĝŅĔŅĶĶĺĴȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ
&įĸĚŅĬŒĬĶŃĵŃȮ
3ȮĮƖĸƞŅĽŋħ' 

ĮƤěěŋĭńĬ ŏĴŊŗŀĮĶńĭĮĶŋĚ
ľĸńĔĽŌĨĶ 

ĨĶň ĭĻ, ĨĶň ĭĻ, 
43 ħĶ,ŏĽĺĨȮŀŇĬĪĶĻŇĶŇ(( 

 
+ȮĺĪ,ħ,&ĲƕĽŇĔĽƢ',ȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ,Ȯ2550 
+ȮĺĪ,Ĵ,&ĲƕĽŇĔĽƢ', ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ,Ȯ2536 
+ȮĺĪ,ĭ,&ĲƕĽŇĔĽƢ', ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ,Ȯ2531 

0 1 0 1 51&4' 

44 įĻ,ĝŅĠĔŇěȮȮėńĬĜƞŀĚ +ȮĺĪ,Ĵ,&ĲƕĽŇĔĽƢ',  
ȮȮěŋĿŅĸĚĔĶĦƢĴľŅĺŇĪĵŅĸńĵ, 2546 
+ȮĺĪ,ĭ,&ĲƕĽŇĔĽƢ',ěŋĿŅĸĚĔĶĦƢĴľŅĺŇĪĵŅĸńĵ*0320 

18 6 18 6 2&/' 
 

45 įĻ,ħĶ,ĽĔĸȮȮȮŐĽĬĪĶĚĽŇĶŇ +ȮĺĪ,ħ,&ĲƕĽŇĔĽƢ',Ȯ 
ȮȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ,Ȯ0330 
+ȮĺĪ,Ĵ,&ĲƕĽŇĔĽƢ',ȮěŋĿŅĸĚĔĶĦƢĴľŅĺŇĪĵŅĸńĵ,  
ȮȮ2545 
+ȮĺĪ,ĭ,&ĲƕĽŇĔĽƢ',ȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ,Ȯ0320 

21 0 21 1 1&/' 

ľĴŅĵŏľĨŋȮȮ /,Ȯ(ȮľĴŅĵĩŉĚȮŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶȮ 
  2,ȮŀŅěŅĶĵƢĸŜŅħńĭĪňŗȮ/Ȯ+Ȯ21ȮėŊŀȮŀŅěŅĶĵƢĮĶŃěŜŅľĸńĔĽŌĨĶ 
  1,ȮŀŅěŅĶĵƢĸŜŅħńĭĪňŗȮ22ȮůȮ23ȮėŊŀȮŀŅěŅĶĵƢįŌƟĽŀĬ 
  4,Ȯ((ȮľĴŅĵĩŉĚȮŀŅěŅĶĵƢįŌƟŏĝňŗĵĺĝŅĠŏĜıŅŃ 

3,2,2ȮŀŅěŅĶĵƢıŇŏĻļ 
  +œĴƞĴň+ 
4,ȮŀĚėƢĮĶŃĔŀĭŏĔňŗĵĺĔńĭĮĶŃĽĭĔŅĶĦƢĳŅėĽĬŅĴ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ+œĴƞĴň+ 

3,ȮĕƟŀĔŜŅľĬħŏĔňŗĵĺĔńĭĔŅĶĪŜŅőėĶĚĚŅĬľĶŊŀĚŅĬĺŇěńĵȮȮ 
5,1 ėŜŅŀīŇĭŅĵőħĵĵƞŀ 

 ŏĬŊŘŀľŅĚŅĬĺŇěńĵȮ&ĺŇĪĵŅĬŇıĬīƢ'ȮĪňŗĬńĔĻŉĔļŅĽĬŒěĪŜŅȮŏĮƦĬĚŅĬĺŇěńĵĪňŗľĸńĔĽŌĨĶĴňĻńĔĵĳŅıŐĸŃŏĮƦĬŏĶŊŗŀĚĪňŗ
ŏĝŊŗŀĴőĵĚĔńĭĚŅĬĺŇěńĵĕŀĚėĦŅěŅĶĵƢĪňŗĽŀĬŒĬľĸńĔĽŌĨĶȮőħĵėĦŅěŅĶĵƢĪňŗĮĶŃĽĚėƢěŃĶńĭĬńĔĻŉĔļŅĴňĔŅĶĮĶŃĝŋĴ
ĮĶŉĔļŅľŅĶŊŀĶƞĺĴĔńĭĬńĔĻŉĔļŅȮŏıŊŗŀĔŜŅľĬħľńĺĕƟŀĔŅĶĪŜŅĺŇěńĵȮĪńŘĚĬňŘŏĬŊŘŀľŅĚŅĬĺŇěńĵĪňŗěŃĪŜŅĨƟŀĚĴňĪķļġňıŊŘĬģŅĬĪŅĚ
ĲƕĽŇĔĽƢĶŀĚĶńĭȮőħĵŏĮƦĬĔŅĶĻŉĔļŅŐĸŃ-ľĶŊŀĽĶƟŅĚŀĚėƢėĺŅĴĶŌƟŒľĴƞȮŀŅěŏĬƟĬœĮŒĬħƟŅĬĔŅĶĻŉĔļŅıŊŘĬģŅĬȮĔŅĶ
ĮĶŃĵŋĔĨƢȮľĶŊŀŏĮƦĬĔŅĶŀŀĔŐĭĭĽĶƟŅĚĽŇŗĚĮĶŃħŇļģƢȮŀŋĮĔĶĦƢȮŏėĶŊŗŀĚĴŊŀĪňŗĽŅĴŅĶĩĬŜŅœĮŒĝƟĮĶŃőĵĝĬƢœħƟĪńŘĚĪŅĚĨĶĚ
ŐĸŃĪŅĚŀƟŀĴ 
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3,0ȮĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟȮ 
 + ĬńĔĻŉĔļŅĴňĳŅĺŃėĺŅĴŏĮƦĬįŌƟĬŜŅŐĸŃįŌƟĨŅĴȮĽŅĴŅĶĩĪŜŅĚŅĬŏĮƦĬĪňĴŐĸŃĽŅĴŅĶĩŐĔƟœĕĕƟŀĕńħŐĵƟĚŐĸŃĸŜŅħńĭ
ėĺŅĴĽŜŅėńĠ 
 +ȮĬńĔĻŉĔļŅĴňėĺŅĴĶŌƟŐĸŃėĺŅĴŏĕƟŅŒěŏĔňŗĵĺĔńĭľĸńĔĔŅĶŐĸŃĪķļġňĪňŗĽŜŅėńĠŒĬŏĬŊŘŀľŅĪňŗĻŉĔļŅ 
 +ȮĬńĔĻŉĔļŅĽŅĴŅĶĩĽŊĭėƟĬȮĶĺĭĶĺĴȮĻŉĔļŅȮĺŇŏėĶŅŃľƢȮŐĸŃĽĶŋĮĮĶŃŏħŖĬĮƤĠľŅȮŏıŊŗŀŒĝƟŒĬĔŅĶŐĔƟœĕĮƤĠľŅ
ŀĵƞŅĚĽĶƟŅĚĽĶĶėƢ 

- ĴňėĺŅĴĶńĭįŇħĝŀĭĔŅĶıńĥĬŅĔŅĶŏĶňĵĬĶŌƟĪńŘĚĕŀĚĨĬŏŀĚŐĸŃĪŅĚĺŇĝŅĝňıŀĵƞŅĚĨƞŀŏĬŊŗŀĚ 
ȮȮȮȮ +ȮĬńĔĻŉĔļŅĴňėĺŅĴĶŌƟŐĸŃŏĕƟŅŒěŏĔňŗĵĺĔńĭľĸńĔĔŅĶŐĸŃĪķļġňıŊŘĬģŅĬĕŀĚĺŇĝŅĲƕĽŇĔĽƢŏĮƦĬŀĵƞŅĚħň 
ȮȮȮ + ĬńĔĻŉĔļŅĴňėĺŅĴĶŌƟŐĸŃėĺŅĴŏĕƟŅŒěȮŏĔňŗĵĺĔńĭľĸńĔĔŅĶŐĸŃĪķļġňĪňŗĽŜŅėńĠŒĬŏĬŊŘŀľŅĚŅĬĺŇěńĵȮĽŅĴŅĶĩ 
ĺŇŏėĶŅŃľƢȮĮƤĠľŅȮĶĺĴĪńŘĚĮĶŃĵŋĔĨƢėĺŅĴĶŌƟĪńĔļŃȮŐĸŃĔŅĶŒĝƟŏėĶŊŗŀĚĴŊŀĪňŗŏľĴŅŃĽĴĔńĭĔŅĶŐĔƟœĕĮƤĠľŅȮ 
ĽŅĴŅĶĩĨŇħĨŅĴėĺŅĴĔƟŅĺľĬƟŅĪŅĚĺŇĝŅĔŅĶȮŐĸŃĴňėĺŅĴĶŌƟŒĬŐĬĺĔĺƟŅĚĕŀĚĽŅĕŅĺŇĝŅĲƕĽŇĔĽƢȮŐĸŃĽŅĴŅĶĩĭŌĶĦŅ 
ĔŅĶėĺŅĴĶŌƟĲƕĽŇĔĽƢĪňŗĻŉĔļŅĔńĭėĺŅĴĶŌƟŒĬĻŅĽĨĶƢŀŊŗĬŕȮĪňŗŏĔňŗĵĺĕƟŀĚ 
ȮȮȮȮȮȮ + ĬńĔĻŉĔļŅĽŅĴŅĶĩėŇħŀĵƞŅĚĴňĺŇěŅĶĦĠŅĦŐĸŃŀĵƞŅĚŏĮƦĬĶŃĭĭȮĽŅĴŅĶĩĽŊĭėƟĬȮĶĺĭĶĺĴȮĻŉĔļŅȮĺŇŏėĶŅŃľƢȮ
ŐĸŃĽĶŋĮĮĶŃŏħŖĬĮƤĠľŅȮŏıŊŗŀŒĝƟŒĬĔŅĶŐĔƟœĕĮƤĠľŅŀĵƞŅĚĽĶƟŅĚĽĶĶėƢŐĸŃĽŅĴŅĶĩĮĶŃĵŋĔĨƢėĺŅĴĶŌƟŐĸŃĪńĔļŃĔńĭ
ĔŅĶŐĔƟœĕĮƤĠľŅœħƟŀĵƞŅĚŏľĴŅŃĽĴȮȮȮȮȮ  

- ĬńĔĻŉĔļŅĴňĴĬŋļĵĽńĴıńĬīƢĪňŗħňȮĽŅĴŅĶĩĽŊŗŀĽŅĶĔńĭĔĸŋƞĴėĬľĸŅĔľĸŅĵĪńŘĚĳŅļŅœĪĵŐĸŃĳŅļŅŀńĚĔķļ 
œħƟŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅıȮĴňėĺŅĴĶńĭįŇħĝŀĭŒĬĔŅĶıńĥĬŅĔŅĶŏĶňĵĬĶŌƟĪńŘĚĕŀĚĨĬŏŀĚŐĸŃĪŅĚĺŇĝŅĝňıŀĵƞŅĚĨƞŀŏĬŊŗŀĚ 
ȮȮȮȮȮ + ĬńĔĻŉĔļŅĴňĪńĔļŃŒĬĔŅĶŒĝƟŏėĶŊŗŀĚĴŊŀĪňŗěŜŅŏĮƦĬĪňŗĴňŀĵŌƞŒĬĮƤěěŋĭńĬĨƞŀĔŅĶĪŜŅĚŅĬĪňŗŏĔňŗĵĺĔńĭĔŅĶŒĝƟĽŅĶĽĬŏĪĻ
ŐĸŃŏĪėőĬőĸĵňĽŊŗŀĽŅĶŀĵƞŅĚŏľĴŅŃĽĴȮ 
3,1ȮĝƞĺĚŏĺĸŅȮ 

ŐĕĬĚĺŇĝŅĲƕĽŇĔĽƢĮĶŃĵŋĔĨƢ 
 ŐĭĭȮ/Ȯ&ŐįĬȮĔȮŐĭĭȮĔ/' ĳŅėĔŅĶĻŉĔļŅĪňŗȮ0ȮĝńŘĬĮƖĪňŗȮ/Ȯ 
  ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/ȮȮŐĸŃȮ0ȮĝńŘĬĮƖĪňŗȮ0 
 ȮȮŐĕĬĚĺŇĝŅĲƕĽŇĔĽƢ 
 ŐĭĭȮ0Ȯ&ŐįĬȮĔȮŐĭĭȮĔ0' ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/ȮȮŐĸŃȮ0ȮĝńŘĬĮƖĪňŗȮ0 
ŐĕĬĚĺŇĝŅĲƕĽŇĔĽƢĮĶŃĵŋĔĨƢ 
 ŐĭĭȮ0Ȯ&ŐįĬȮĔȮŐĭĭȮĔ0'  ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/ȮȮŐĸŃȮ0ȮĝńŘĬĮƖĪňŗȮ0 

 ȮȮŐĕĬĚĺŇĝŅĔŅĶĽŀĬĲƕĽŇĔĽƢ   
 ŐĭĭȮ0Ȯ&ŐįĬȮĔȮŐĭĭȮĔ0' ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/ȮȮŐĸŃȮ0ȮĝńŘĬĮƖĪňŗȮ0 

5,4 ěŜŅĬĺĬľĬƞĺĵĔŇĨ 
 ŐĭĭȮ/Ȯ&ŐįĬȮĔȮŐĭĭȮĔ/' ěŜŅĬĺĬȮȮ 36ȮȮľĬƞĺĵĔŇĨ 
  ŐĭĭȮ0Ȯ&ŐįĬȮĔȮŐĭĭȮĔ0' ěŜŅĬĺĬ ȮȮȮȮ/0ȮȮľĬƞĺĵĔŇĨ 
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3,3ȮĔŅĶŏĨĶňĵĴĔŅĶȮ 
+ȮĽŅĕŅĺŇĝŅłȮœħƟěńħŒľƟĴňĔŇěĔĶĶĴŏĽĶŇĴŒĬĺŇĝŅĽńĴĴĬŅȮőħĵŏĝŇĠĺŇĪĵŅĔĶĪňŗĴňėĺŅĴŏĝňŗĵĺĝŅĠŒĬĮƤĠľŅĪňŗ

ĔŜŅĸńĚŏĮƦĬĪňŗĽĬŒěĕŀĚĝŋĴĝĬľĶŊŀĽńĚėĴĺŇĝŅĔŅĶĴŅŒľƟėĺŅĴĶŌƟŐĸŃĩƞŅĵĪŀħĮĶŃĽĭĔŅĶĦƢȮŀńĬěŃĝƞĺĵŏıŇŗĴőŀĔŅĽŒľƟ
ĬńĔĻŉĔļŅĶńĭĶŌƟĮƤĠľŅĕŀĚĝŋĴĝĬľĶŊŀĽńĚėĴĺŇĝŅĔŅĶĴŅĔĕŉŘĬŐĸŃ-ľĶŊŀĴňĕƟŀĴŌĸĶŀĭħƟŅĬĴŅĔĕŉŘĬȮŀńĬěŃĪŜŅŒľƟœħƟľńĺĕƟŀ
ĺŇĪĵŅĬŇıĬīƢĪňŗĨŀĭĽĬŀĚĨƞŀĭĶŇĭĪėĺŅĴĨƟŀĚĔŅĶĕŀĚĝŋĴĝĬŐĸŃĽńĚėĴœħƟĴŅĔĕŉŘĬȮĽŀħėĸƟŀĚĨŅĴĪňŗľĸńĔĽŌĨĶœħƟĨńŘĚ
ėĺŅĴėŅħľĺńĚŏŀŅœĺƟ 

+ȮĽŅĕŅĺŇĝŅłȮœħƟĴňĔŅĶěńħĽńĴĴĬŅŏıŊŗŀŐĬŃĬŜŅľƟŀĚĺŇěńĵŏıŊŗŀŒľƟĬńĔĻŉĔļŅŏĸŊŀĔĪŜŅĺŇěńĵŒĬħƟŅĬĪňŗĨĬŏŀĚĽĬŒě 
+ȮĬńĔĻŉĔļŅœĮĮĶŉĔļŅľŅĶŊŀĔńĭŀŅěŅĶĵƢȮŏıŊŗŀĔŜŅľĬħŐĬĺĪŅĚĔŅĶĪŜŅĺŇěńĵŐĸŃŏĨĶňĵĴĨńĺŏĽĬŀőėĶĚĶƞŅĚł 
+ȮĬńĔĻŉĔļŅŏĽĬŀőėĶĚĶƞŅĚĺŇĪĵŅĬŇıĬīƢȮĞŉŗĚĮĶŃĔŀĭħƟĺĵȮĝŊŗŀŏĶŊŗŀĚĺŇĪĵŅĬŇıĬīƢȮľĸńĔĔŅĶȮĪķļġňĪňŗŏĔňŗĵĺĕƟŀĚȮ

ĪĺĬĽŀĭŏŀĔĽŅĶĺŇĝŅĔŅĶȮĺńĨĩŋĮĶŃĽĚėƢȮĮĶŃőĵĝĬƢĪńŘĚĪŅĚħƟŅĬĪķļġňŐĸŃ-ľĶŊŀĮĶŃĵŋĔĨƢȮŐįĬĔŅĶŐĸŃĕŀĭŏĕĨ
ĔŅĶĪŜŅĺŇěńĵȮĝƞĺĚŏĺĸŅĪŜŅĺŇěńĵŐĸŃŏŀĔĽŅĶŀƟŅĚŀŇĚȮĪńŘĚĬňŘőėĶĚĶƞŅĚĺŇĪĵŅĬŇıĬīƢħńĚĔĸƞŅĺȮĨƟŀĚįƞŅĬėĺŅĴŏľŖĬĝŀĭěŅĔ
ĮĶŃīŅĬĔĶĶĴĔŅĶĪňŗĮĶŉĔļŅȮėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶĭńĦĤŇĨĻŉĔļŅĮĶŃěŜŅĽŅĕŅĺŇĝŅȮĔĶĶĴĔŅĶ
ĭńĦĤŇĨĻŉĔļŅĮĶŃěŜŅėĦŃłȮŐĸŃŐěƟĚœĮĵńĚėĦŃĔĶĶĴĔŅĶĮĶŃěŜŅĭńĦĤŇĨĺŇĪĵŅĸńĵȮĨŅĴĸŜŅħńĭ 
3,4ȮĔĶŃĭĺĬĔŅĶĮĶŃŏĴŇĬįĸ 

 ľńĺĕƟŀŐĸŃőėĶĚĶƞŅĚĺŇĪĵŅĬŇıĬīƢĕŀĚĬńĔĻŉĔļŅŐĨƞĸŃėĬȮěŃĨƟŀĚœħƟĶńĭėĺŅĴŏľŖĬĝŀĭěŅĔėĦŃ
ĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶĭńĦĤŇĨĻŉĔļŅȮĮĶŃěŜŅĽŅĕŅĺŇĝŅȮőħĵĬńĔĻŉĔļŅĨƟŀĚĴŅĪŜŅĔŅĶĽŀĭŐĭĭĮŅĔŏĮĸƞŅĨƞŀėĦŃ
ĔĶĶĴĔŅĶłȮŐĸŃŏĴŊŗŀĬńĔĻŉĔļŅĪŜŅĺŇĪĵŅĬŇıĬīƢŏĽĶŖěŐĸƟĺĨƟŀĚěńħĪŜŅŏĮƦĬĶŌĮŏĸƞĴĪňŗĽĴĭŌĶĦƢĨŅĴĕƟŀĔŜŅľĬħĕŀĚĭńĦĤŇĨ
ĺŇĪĵŅĸńĵȮĔŅĶěńħĽŀĭěŃħŜŅŏĬŇĬĔŅĶľĸńĚěŅĔĮĶŃīŅĬĪňŗĮĶŉĔļŅĺŇĪĵŅĬŇıĬīƢĕŀĚĬńĔĻŉĔļŅŏľŖĬĝŀĭŒľƟĽŀĭœħƟȮȮȮŐĸŃ
ŏĽĬŀĝŊŗŀĔĶĶĴĔŅĶĽŀĭĺŇĪĵŅĬŇıĬīƢȮŒľƟėĦŃłȮŐĨƞĚĨńŘĚȮőħĵĔĶĶĴĔŅĶĽŀĭĺŇĪĵŅĬŇıĬīƢĨƟŀĚŏĮƦĬœĮĨŅĴĕƟŀĭńĚėńĭ
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞĺƞŅħƟĺĵĔŅĶĻŉĔļŅĶŃħńĭĭńĦĤŇĨĻŉĔļŅȮĬńĔĻŉĔļŅěŃĩŌĔĮĶŃŏĴŇĬěŅĔĔŅĶĬŜŅŏĽĬŀŐĭĭĮŅĔ
ŏĮĸƞŅĨƞŀėĦŃĔĶĶĴĔŅĶłȮĔŅĶĨŀĭėŜŅĩŅĴěŅĔĶŅĵĸŃŏŀňĵħŒĬĺŇĪĵŅĬŇıĬīƢȮĞŉŗĚĨƟŀĚĴňėŋĦĳŅıŏĮƦĬœĮĨŅĴĴŅĨĶģŅĬ
ĪŅĚĺŇĝŅĔŅĶȮĨŅĴĪňŗľĸńĔĽŌĨĶĔŜŅľĬħœĺƟŒĬőėĶĚĽĶƟŅĚ 
 
 
 

 
 
 
 
 
 
 



47 
 

ľĴĺħĪňŗȮ4,ȮįĸĔŅĶŏĶňĵĬĶŌƟŐĸŃĔĸĵŋĪīƢĔŅĶĽŀĬŐĸŃĔŅĶĮĶŃŏĴŇĬįĸ 
 

1. ĔŅĶıńĥĬŅėŋĦĸńĔļĦŃıŇŏĻļĕŀĚĬńĔĻŉĔļŅȮȮ 
ėŋĦĸńĔļĦŃıŇŏĻļ ĔĸĵŋĪīƢĔŅĶĽŀĬŐĸŃĔŇěĔĶĶĴĬńĔĻŉĔļŅ 

/'ȮĴňĭŋėĸŇĔĳŅıĪňŗħňŐĸŃėĺŅĴĽŅĴŅĶĩŒĬĔŅĶĽŊŗŀĽŅĶ +ȮĴňĔĶŃĭĺĬĺŇĝŅĽńĴĴĬŅĞŉŗĚĬńĔĻŉĔļŅĨƟŀĚıŌħȮĨƟŀĚĲƤĚȮ
ĨƟŀĚĨńŘĚėŜŅĩŅĴȮŐĸŃĨŀĭėŜŅĩŅĴŐĽħĚėĺŅĴėŇħŏľŖĬȮĴň
ĔŅĶĽŀħŐĪĶĔŏĶŊŗŀĚĔŅĶıŌħŒĬĪňŗĮĶŃĝŋĴȮȮĔŅĶŐĨƞĚĔŅĵȮ
ŏĪėĬŇėĔŅĶŏěĶěŅĽŊŗŀĽŅĶȮĔŅĶĴňĴĬŋļĵĽńĴıńĬīƢĪňŗħňȮŒĬ
ĔĶŃĭĺĬĔŅĶĪŜŅĺŇĪĵŅĬŇıĬīƢĴňĔŅĶĪŜŅĚŅĬŏĮƦĬĔĸŋƞĴȮ
ĔŅĶĪŜŅĚŅĬĶƞĺĴĔńĭįŌƟŀŊŗĬȮĔŅĶĕŀėĺŅĴĶƞĺĴĴŊŀ-
ĝƞĺĵŏľĸŊŀěŅĔįŌƟŀŊŗĬȮĔŅĶĨƟŀĚĮĢŇĽńĴıńĬīƢĔńĭėĬ
ľĸŅĔľĸŅĵŀŅĝňı 

0'ȮĴňėĺŅĴĶńĭįŇħĝŀĭȮĴŋƞĚĴńŗĬŐĸŃĴňĺŇĬńĵ 
ĴňėĺŅĴŏĝŊŗŀĴńŗĬŒĬĨĬŏŀĚȮ 
ĴňĳŅĺŃįŌƟĬŜŅŐĸŃĶńĭĲƤĚėĺŅĴėŇħŏľŖĬįŌƟŀŊŗĬ 

+ȮŒĬĔŅĶĪŜŅĺŇĪĵŅĬŇıĬīƢľĶŊŀĚŅĬĺŇěńĵȮĴňĔŅĶĮĶŃĝŋĴ
ĔĸŋƞĴȮĴňĔŅĶĪŜŅĚŅĬŏĮƦĬĔĸŋƞĴȮĴňĔŅĶŒĝƟŏėĶŊŗŀĚĴŊŀ
ĶƞĺĴĔńĬȮȮĴňĔŅĶĔŜŅľĬħŒľƟĪŋĔėĬĴňĽƞĺĬĶƞĺĴŒĬĔŅĶ
ĶńĭįŇħĝŀĭĨƞŀŏėĶŊŗŀĚĴŊŀĪňŗŒĝƟĶƞĺĴĔńĬȮŏĴŊŗŀŏĔŇħĮƤĠľŅ
ĨƟŀĚĶƞĺĴĔńĬŐĔƟĮƤĠľŅȮŏĮĸňŗĵĬĔńĬŏĮƦĬįŌƟĬŜŅȮĞŉŗĚŏĮƦĬ
ĔŅĶİƗĔĪńŘĚĳŅĺŃįŌƟĬŜŅŐĸŃėĺŅĴĶńĭįŇħĝŀĭȮĶŌƟěńĔĶńĭĲƤĚ
ėĺŅĴėŇħŏľŖĬĕŀĚįŌƟŀŊŗĬȮŐĸŃĔŅĶŏĮƦĬĽĴŅĝŇĔĔĸŋƞĴĪňŗħň 
+ȮĴňĔĨŇĔŅĪňŗěŃĽĶƟŅĚĺŇĬńĵŒĬĨĬŏŀĚȮŏĝƞĬȮĔŅĶŏĕƟŅŏĶňĵĬ
ĨĶĚŏĺĸŅȮĔŅĶŐĨƞĚĔŅĵĽŋĳŅıȮĔŅĶŏĕƟŅŏĶňĵĬĽĴŗŜŅŏĽĴŀȮ
ĔŅĶĽƞĚĚŅĬ-ĔŅĶĭƟŅĬȮĔŅĶĴňĽƞĺĬĶƞĺĴŒĬĝńŘĬŏĶňĵĬȮĴň
ėĺŅĴĔĸƟŅŒĬĔŅĶĞńĔĩŅĴŐĸŃŐĽħĚėĺŅĴėŇħŏľŖĬ 

1'ȮĴňėĺŅĴŏĝňŗĵĺĝŅĠŒĬĺŇĝŅĝňı 
ĴňěĶŇĵīĶĶĴŐĸŃěĶĶĵŅĭĶĶĦĺŇĝŅĝňı 
ĴňėƞŅĬŇĵĴŐĸŃĪńĻĬėĨŇĪňŗħňĨƞŀĔŅĶĮĢŇĭńĨŇĚŅĬ 

+ȮĴňĔŅĶĽŀħŐĪĶĔĩŉĚįĸĔĶŃĪĭŏĝŇĚĭĺĔŐĸŃĸĭ
ŏĬŊŗŀĚěŅĔĔŅĶıńĥĬŅĪŅĚĺŇĝŅĔŅĶĴňįĸĨƞŀĽńĚėĴŐĸŃ
ĽŇŗĚŐĺħĸƟŀĴȮĶĺĴĩŉĚŏĶŊŗŀĚĔŅĶĶńĭįŇħĝŀĭŐĸŃĔŅĶ
ľĵŇĭĵŊŗĬĨƞŀĽńĚėĴ 
+ŒĬĔŅĶĪŜŅĺŇĪĵŅĬŇıĬīƢľĶŊŀĚŅĬĺŇěńĵȮĽƞĚŏĽĶŇĴĔŅĶėŇħ
ĺŇŏėĶŅŃľƢĪŅĚĺŇĝŅĔŅĶŀĵƞŅĚĴňŏľĨŋįĸȮĴňĔŅĶėƟĬėĺƟŅ
ŏıŊŗŀĨƞŀĵŀħŀĚėƢėĺŅĴĶŌƟȮŏıŊŗŀŒľƟŏĔŇħėĺŅĴĶŀĭĶŌƟŒĬ
ĺŇĝŅĝňı 
+ȮİƗĔİĬŒľƟĴňėĺŅĴĞŊŗŀĽńĨĵƢȮőħĵŏĶŇŗĴĨƟĬěŅĔĪňŗĨƟŀĚĴň
ėĺŅĴĞŊŗŀĽńĨĵƢĨƞŀĕƟŀĴŌĸĔŅĶĪħĸŀĚȮŐĸŃėŋĦĳŅıĕŀĚ
ĚŅĬĺŇěńĵ 
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2,ȮĔŅĶıńĥĬŅįĸĔŅĶŏĶňĵĬĶŌƟŒĬŐĨƞĸŃħƟŅĬȮȮ 

įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟ ĔĸĵŋĪīƢĔŅĶĽŀĬ ĔĸĵŋĪīƢĔŅĶĮĶŃŏĴŇĬ 
PLO 1ȮĴňėĺŅĴĶŌƟıŊŘĬģŅĬĪŅĚ
ĺŇĪĵŅĻŅĽĨĶƢŐĸŃėĦŇĨĻŅĽĨĶƢĪňŗ
ŏıňĵĚıŀȮŐĸŃĴňėĺŅĴĶŌƟŒĬ
ĽŅĕŅĺŇĝŅĲƕĽŇĔĽƢĪńŘĚħƟŅĬľĸńĔĔŅĶȮ
ĪķļġňȮĮĢŇĭńĨŇĔŅĶȮŐĸŃĔŅĶ
ĮĶŃĵŋĔĨƢıŊŘĬģŅĬȮŒĬĔŅĶĻŉĔļŅ
ŐĸŃĔŅĶĺŇěńĵŒĬŐĕĬĚĺŇĝŅĪňŗ
ŏĸŊŀĔŐĸŃŒĬŐįĬĔŅĶĻŉĔļŅĪňŗ
ĬńĔĻŉĔļŅŏĸŊŀĔŏĶňĵĬ 

+ĔŅĶŏĶňĵĬĺŇĝŅıŊŘĬģŅĬĪŅĚ
ĺŇĪĵŅĻŅĽĨĶƢŐĸŃėĦŇĨĻŅĽĨĶƢȮŒĬ
ĶŅĵĺŇĝŅĭńĚėńĭŒĬŐĕĬĚĺŇĝŅĪňŗ
ŏĸŊŀĔȮĞŉŗĚĴňĪńŘĚĔŅĶĭĶĶĵŅĵŐĸŃ-
ľĶŊŀĮĢŇĭńĨŇĔŅĶ 
+ĔŅĶŏĶňĵĬĺŇĝŅĭĶĶĵŅĵŐĸŃ-ľĶŊŀ
ĺŇĝŅĮĢŇĭńĨŇĔŅĶĲƕĽŇĔĽƢȮĪňŗĴňĔŅĶ
ĭĶĶĵŅĵĳŅėĪķļġňȮĔŅĶėŜŅĬĺĦ
ŐĸŃĔŅĶĮĶŃĵŋĔĨƢľĸńĔĔŅĶĪŅĚ
ĲƕĽŇĔĽƢĔńĭĮƤĠľŅĨńĺŀĵƞŅĚȮĔŅĶ
ěŜŅĸŀĚĮĶŅĔĢĔŅĶĦƢĲƕĽŇĔĽƢħƟĺĵ
ėŀĴıŇĺŏĨŀĶƢȮŐĸŃ-ľĶŊŀĔŅĶ
ĮĢŇĭńĨŇĔŅĶĪħĸŀĚŐĸŃĽŅīŇĨ
ĮĶŅĔĢĔŅĶĦƢĲƕĽŇĔĽƢ 
+ĔŅĶŏĶňĵĬĺŇĝŅĭĶĶĵŅĵȮĺŇĝŅ
ĮĢŇĭńĨŇĔŅĶȮŐĸŃ-ľĶŊŀĺŇĝŅĽńĴĴĬŅȮ
ĞŉŗĚĴňĔŅĶėŜŅĬĺĦĪŅĚĪķļġňȮĔŅĶ
ěŜŅĸŀĚĮĶŅĔĢĔŅĶĦƢĲƕĽŇĔĽƢȮĔŅĶ
ŀŀĔŐĭĭĕńŘĬĨŀĬĔŅĶĪŜŅ
ĮĢŇĭńĨŇĔŅĶȮĔŅĶŒĝƟŏėĶŊŗŀĚĴŊŀĺńħȮ
ŏėĶŊŗŀĚĴŊŀŀŇŏĸŖĔĪĶŀĬŇĔĽƢȮ
ŏėĶŊŗŀĚĴŊŀŏĝŇĚĪńĻĬĻŅĽĨĶƢȮĶĺĴĪńŘĚ
ĔŅĶĺŇŏėĶŅŃľƢįĸŐĸŃĽĶŋĮįĸȮ 
+ȮľĸńĔĽŌĨĶłȮĴňŐĕĬĚĺŇĝŅŒľƟ
ĬńĔĻŉĔļŅĽŅĴŅĶĩŏĸŊŀĔŏĶňĵĬĺŇĝŅ
ŏĸŊŀĔŒĬŐĕĬĚĺŇĝŅĪňŗŏĸŊŀĔŐĸŃ-
ľĶŊŀŐĕĬĚĺŇĝŅŀŊŗĬ 
+ȮĔŅĶŏĶňĵĬĔĶŃĭĺĬĺŇĝŅĽńĴĴĬŅȮ
ĪňŗĬńĔĻŉĔļŅĨƟŀĚŏĸŊŀĔľńĺĕƟŀ
ĚŅĬĺŇěńĵĪŅĚĲƕĽŇĔĽƢĪňŗŀĵŌƞŒĬĽĴńĵ
ĮƤěěŋĭńĬŏıŊŗŀŒľƟŏĔŇħĮĶŃőĵĝĬƢ

ĴňĶŌĮŐĭĭȮŏĝƞĬȮ 
+ȮŐĭĭİƗĔľńħȮ 
+ȮĮĢŇĭńĨŇĔŅĶ 
+ȮĔŅĶĽŀĭ 
+ȮĶŅĵĚŅĬȮ 
+ȮĔŅĶĬŜŅŏĽĬŀĪŅĚĺŇĝŅĔŅĶȮĪńŘĚ
ĶŌĮŐĭĭĔŅĶĬŜŅŏĽĬŀĮŅĔŏĮĸƞŅȮ
ŐĸŃ-ľĶŊŀȮőĮĽŏĨŀĶƢőħĵŒĝƟ
ĳŅļŅŀńĚĔķļ 
+ȮĶƞĺĴŀĳŇĮĶŅĵŐĸĔŏĮĸňŗĵĬėĺŅĴ
ėŇħŏľŖĬ 
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įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟ ĔĸĵŋĪīƢĔŅĶĽŀĬ ĔĸĵŋĪīƢĔŅĶĮĶŃŏĴŇĬ 
ĽŌĚĽŋħŐĔƞĔŅĶĪŜŅĺŇĪĵŅĬŇıĬīƢŐĸŃ
ŐĕĬĚĪňŗĬńĔĻŉĔļŅŏĸŊŀĔŏĶňĵĬ 

PLO 2ȮĽŅĴŅĶĩĨŇħĨŅĴ
ėĺŅĴĔƟŅĺľĬƟŅŐĸŃĽŊĭėƟĬ
ėĺŅĴĶŌƟĶŃħńĭĽŅĔĸȮĨĸŀħěĬ
ĽŅĴŅĶĩĬŜŅŏĽĬŀĶŅĵĚŅĬĪŅĚ
ĺŇĪĵŅĻŅĽĨĶƢŒĬĪňŗĮĶŃĝŋĴ
ĺŇĝŅĔŅĶȮĽŅĴŅĶĩŏĕňĵĬĭĪėĺŅĴ
ĪŅĚĺŇĝŅĔŅĶŏıŊŗŀĨňıŇĴıƢŏįĵŐıĶƞ
ŒĬĺŅĶĽŅĶĪŅĚĺŇĝŅĔŅĶȮŐĸŃ
ŏĮƦĬįŌƟĴňĪńĔļŃĔŅĶŏĶňĵĬĶŌƟĨĸŀħ
ĝňı 

+ȮĔŅĶŏĶňĵĬĔĶŃĭĺĬĺŇĝŅĽńĴĴĬŅȮ
ĪňŗĬńĔĻŉĔļŅĨƟŀĚŏĸŊŀĔľńĺĕƟŀ
ĚŅĬĺŇěńĵĪŅĚĲƕĽŇĔĽƢĪňŗŀĵŌƞŒĬĽĴńĵ
ĮƤěěŋĭńĬȮĽŊĭėƟĬĨŜŅĶŅŐĸŃĶŅĵĚŅĬ
ĪŅĚĺŇĝŅĔŅĶȮŀŀĔŐĭĭŐĸŃ
ĺŅĚŐįĬĔŅĶĻŉĔļŅȮĺŇŏėĶŅŃľƢȮ
ŐĸŃĽĶŋĮįĸĔŅĶĻŉĔļŅȮĶĺĴĪńŘĚİƗĔ
ŏĕňĵĬĶŅĵĚŅĬĺŇĪĵŅĻŅĽĨĶƢŐĸŃ
ĬŜŅŏĽĬŀĮŅĔŏĮĸƞŅőħĵŒĝƟ
ĳŅļŅŀńĚĔķļ 

ĴňĶŌĮŐĭĭȮŏĝƞĬȮ 
+ȮĶŅĵĚŅĬȮ 
+ȮĶƞĺĴŀĳŇĮĶŅĵŐĸĔŏĮĸňŗĵĬėĺŅĴ
ėŇħŏľŖĬ 
+ȮĔŅĶĬŜŅŏĽĬŀĪŅĚĺŇĝŅĔŅĶȮĪńŘĚ
ĶŌĮŐĭĭĔŅĶĬŜŅŏĽĬŀĮŅĔŏĮĸƞŅȮ
ŐĸŃ-ľĶŊŀȮőĮĽŏĨŀĶƢőħĵŒĝƟ
ĳŅļŅŀńĚĔķļ 
+ȮįĸĔŅĶĮĢŇĭńĨŇ 

PLO 3 ĴňĪńĔļŃĔŅĶŏĶňĵĬĶŌƟŒĬ
ĻĨĺĶĶļĪňŗȮ21ȮœħƟŐĔƞȮĔŅĶŒĝƟĚŅĬ
ŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻȮŐĸŃĴň
ĪńĔļŃĪŅĚĳŅļŅŀńĚĔķļŏıňĵĚıŀ
ĨƞŀĔŅĶĻŉĔļŅħƟŅĬĲƕĽŇĔĽƢ 

+ȮĔŅĶŏĶňĵĬĔĶŃĭĺĬĺŇĝŅĽńĴĴĬŅĪňŗ
ŒľƟĬńĔĻŉĔļŅœħƟŒĝƟŏĪėőĬőĸĵň
ĽŅĶĽĬŏĪĻŒĬĔŅĶėŜŅĬĺĦȮĔŅĶ
ěŜŅĸŀĚĮĶŅĔĢĔŅĶĦƢĪŅĚĲƕĽŇĔĽƢȮ
ŐĸŃ-ľĶŊŀȮĔŅĶĪŜŅĽŊŗŀħŇěŇĪńĸŒĬ
ĔŅĶĬŜŅŏĽĬŀĶŅĵĚŅĬĪŅĚĺŇĝŅĔŅĶ
őħĵŒĝƟĳŅļŅŀńĚĔķļ 
+ȮĔŅĶŏĶňĵĬĔĶŃĭĺĬĺŇĝŅĭńĚėńĭȮ
ĺŇĝŅŏĸŊŀĔȮŐĸŃ-ľĶŊŀȮĔŅĶĽŊĭėƟĬ
ŏıŊŗŀĔŅĶĺŇěńĵȮĪňŗŒľƟĬńĔĻŉĔļŅœħƟ
ŏĕňĵĬľĶŊŀŒĝƟőĮĶŐĔĶĴȮŏıŊŗŀ
ėŜŅĬĺĦȮŀŀĔŐĭĭȮěŜŅĸŀĚ
ĮĶŅĔĢĔŅĶĦƢĪŅĚĲƕĽŇĔĽƢȮŐĸŃ-
ľĶŊŀȮĔŅĶĺńħĪŅĚĲƕĽŇĔĽƢ 
+ĔŅĶĔŜŅľĬħŒľƟŒĝƟĳŅļŅŀńĚĔķļŒĬ
ĔŅĶŏĶňĵĬĔŅĶĽŀĬĺŇĝŅĽńĴĴĬŅ 

ĴňĶŌĮŐĭĭȮŏĝƞĬȮ 
+ȮŐĭĭİƗĔľńħȮ 
+ȮĔŅĶĽŀĭ 
+ȮĶŅĵĚŅĬȮ 
+ȮĶƞĺĴŀĳŇĮĶŅĵŐĸĔŏĮĸňŗĵĬėĺŅĴ
ėŇħŏľŖĬ 
+ȮĔŅĶĬŜŅŏĽĬŀĪŅĚĺŇĝŅĔŅĶȮĪńŘĚ
ĶŌĮŐĭĭĔŅĶĬŜŅŏĽĬŀĮŅĔŏĮĸƞŅȮ
ŐĸŃ-ľĶŊŀȮőĮĽŏĨŀĶƢőħĵŒĝƟ
ĳŅļŅŀńĚĔķļ 
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įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟ ĔĸĵŋĪīƢĔŅĶĽŀĬ ĔĸĵŋĪīƢĔŅĶĮĶŃŏĴŇĬ 
PLO 4 ĴňěĶŇĵīĶĶĴȮėĺŅĴ
ĞŊŗŀĽńĨĵƢȮŐĸŃėĺŅĴĶńĭįŇħĝŀĭ
ĨƞŀĔŅĶĻŉĔļŅĺŇěńĵȮĶĺĴĪńŘĚĽńĚėĴȮ
ŐĸŃĴňėĺŅĴĽŅĴŅĶĩŒĬĔŅĶ
ĪŜŅĚŅĬĶƞĺĴĔńĬŏĮƦĬľĴŌƞėĦŃ 

+ȮėĦŅěŅĶĵƢŏėĶƞĚėĶńħěĶŇĵīĶĶĴŒĬ
ĔŇěĔĶĶĴĔŅĶŏĶňĵĬĔŅĶĽŀĬȮĔŅĶ
ĺńħȮŐĸŃĔŅĶĮĶŃŏĴŇĬĨƞŅĚȮŕ 
+ȮĔŅĶŏĶňĵĬĔĶŃĭĺĬĺŇĝŅĽńĴĴĬŅ
ŐĸŃĔŅĶĽŊĭėƟĬŏıŊŗŀĔŅĶĺŇěńĵȮĪňŗœħƟ
ŀŀĔŐĭĭȮĺńħįĸȮĺŇŏėĶŅŃľƢȮ
ĽĶŋĮįĸĔŅĶĻŉĔļŅȮŐĸŃŏĕňĵĬ
ĶŅĵĚŅĬĪŅĚĺŇĝŅĔŅĶ 
+ȮȮĔŅĶŏĶňĵĬĔĶŃĭĺĬĺŇĝŅĽńĴĴĬŅ
ĔĶŃĭĺĬĺŇĝŅĭńĚėńĭŐĸŃ-ľĶŊŀȮ
ĺŇĝŅŏĸŊŀĔĭŅĚĔĶŃĭĺĬĺŇĝŅȮĔŅĶ
ĽŊĭėƟĬŏıŊŗŀĔŅĶĺŇěńĵȮĪňŗĬńĔĻŉĔļŅœħƟ
İƗĔĪŜŅĚŅĬĶƞĺĴĔńĬŏĮƦĬľĴŌƞėĦŃȮ
ŐĸŃœħƟĶŃħĴėĺŅĴėŇħŏľŖĬŒĬĔŅĶ
ĪŜŅĚŅĬ 
+ȮĴňĔŇěĔĶĶĴĪŅĚĺŇĝŅĔŅĶȮĔŇěĔĶĶĴ
ŀŊŗĬŕŒĬľĸńĔĽŌĨĶłȮŐĸŃĳŅėĺŇĝŅłȮ 

ĴňĶŌĮŐĭĭȮŏĝƞĬȮ 
+ȮŐĭĭİƗĔľńħ 
+ȮĔŅĶĽŀĭ 
+ȮĶŅĵĚŅĬȮ 
+ȮĶƞĺĴŀĳŇĮĶŅĵŐĸĔŏĮĸňŗĵĬėĺŅĴ
ėŇħŏľŖĬ 
+ȮĔŅĶĬŜŅŏĽĬŀĪŅĚĺŇĝŅĔŅĶȮĪńŘĚ
ĶŌĮŐĭĭĔŅĶĬŜŅŏĽĬŀĮŅĔŏĮĸƞŅȮ
ŐĸŃ-ľĶŊŀȮőĮĽŏĨŀĶƢ 
+ȮįĸĔŅĶĮĢŇĭńĨŇ 
+ȮĔŅĶĪŜŅĔŇěĔĶĶĴĪŅĚĺŇĝŅĔŅĶ 
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1, ŐįĬĪňŗŐĽħĚĔŅĶĔĶŃěŅĵėĺŅĴĶńĭįŇħĝŀĭĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟěŅĔľĸńĔĽŌĨĶȮ&PLOs'ȮĽŌƞĔĶŃĭĺĬĺŇĝŅȮ
&Curriculum Mapping' 
įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĕŀĚľĸńĔĽŌĨĶĴňėĺŅĴľĴŅĵħńĚĬňŘ 
ėŋĦĸńĔļĦŃĭńĦĤŇĨĪňŗıŉĚĮĶŃĽĚėƢȮĮĶŃĔŀĭħƟĺĵȮ 
PLO 1ȮĴňėĺŅĴĶŌƟıŊŘĬģŅĬĪŅĚĺŇĪĵŅĻŅĽĨĶƢŐĸŃėĦŇĨĻŅĽĨĶƢĪňŗŏıňĵĚıŀȮŐĸŃĴňėĺŅĴĶŌƟŒĬĽŅĕŅĺŇĝŅĲƕĽŇĔĽƢĪńŘĚ
ħƟŅĬľĸńĔĔŅĶȮĪķļġňȮĮĢŇĭńĨŇĔŅĶȮŐĸŃĔŅĶĮĶŃĵŋĔĨƢıŊŘĬģŅĬȮŒĬĔŅĶĻŉĔļŅŐĸŃĔŅĶĺŇěńĵŒĬŐĕĬĚ
ĺŇĝŅĪňŗŏĸŊŀĔŐĸŃŒĬŐįĬĔŅĶĻŉĔļŅĪňŗĬńĔĻŉĔļŅŏĸŊŀĔŏĶňĵĬȮ 

PLO 2ȮĽŅĴŅĶĩĨŇħĨŅĴėĺŅĴĔƟŅĺľĬƟŅŐĸŃĽŊĭėƟĬėĺŅĴĶŌƟĶŃħńĭĽŅĔĸȮĨĸŀħěĬĽŅĴŅĶĩĬŜŅŏĽĬŀĶŅĵĚŅĬ
ĪŅĚĺŇĪĵŅĻŅĽĨĶƢŒĬĪňŗĮĶŃĝŋĴĺŇĝŅĔŅĶȮĽŅĴŅĶĩŏĕňĵĬĭĪėĺŅĴĪŅĚĺŇĝŅĔŅĶŏıŊŗŀĨňıŇĴıƢŏįĵŐıĶƞŒĬ
ĺŅĶĽŅĶĪŅĚĺŇĝŅĔŅĶȮŐĸŃŏĮƦĬįŌƟĴňĪńĔļŃĔŅĶŏĶňĵĬĶŌƟĨĸŀħĝňı 

PLO 3ȮĴňĪńĔļŃĔŅĶŏĶňĵĬĶŌƟŒĬĻĨĺĶĶļĪňŗȮ21ȮœħƟŐĔƞȮĔŅĶŒĝƟĚŅĬŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻȮŐĸŃĴňĪńĔļŃĪŅĚȮȮȮȮ 
ȮȮȮȮȮȮȮȮȮĳŅļŅŀńĚĔķļŏıňĵĚıŀĨƞŀĔŅĶĻŉĔļŅħƟŅĬĲƕĽŇĔĽƢȮ 
PLO 4 ĴňěĶŇĵīĶĶĴȮėĺŅĴĞŊŗŀĽńĨĵƢȮŐĸŃėĺŅĴĶńĭįŇħĝŀĭĨƞŀĔŅĶĻŉĔļŅĺŇěńĵȮĶĺĴĪńŘĚĽńĚėĴȮŐĸŃĴň 
ȮȮȮȮȮȮȮȮȮėĺŅĴĽŅĴŅĶĩŒĬĔŅĶĪŜŅĚŅĬĶƞĺĴĔńĬŏĮƦĬľĴŌƞėĦŃ 
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ŐįĬĪňŗŐĽħĚĔŅĶĔĶŃěŅĵėĺŅĴĶńĭįŇħĝŀĭĴŅĨĶģŅĬįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟěŅĔľĸńĔĽŌĨĶȮ&PLO'ȮĽŌƞĔĶŃĭĺĬĺŇĝŅȮ&Curriculum mapping' 
 

ĔĶŃĭĺĬĺŇĝŅ 
 

PLO 1 PLO 2 PLO 3 PLO 4 

/,ȮŐĕĬĚĺŇĝŅĲƕĽŇĔĽƢ 
ĔĶŃĭĺĬĺŇĝŅĭńĚėńĭ 

    

207701ȮȮȮȮĔĸĻŅĽĨĶƢŏĝŇĚĪķļġň ȮȮ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮ&Theoretical Mechanics' 

x  x x 

207703ȮȮȮȮĔĸĻŅĽĨĶƢėĺŀĬĨńĴȮ/ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮ&Quantum Mechanics 1' 

x  x x 

207704ȮȮȮȮĔĸĻŅĽĨĶƢėĺŀĬĨńĴȮ0 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮ&Quantum Mechanics 2' 

x  x x 

207705ȮȮȮȮıĸĻŅĽĨĶƢœĲĲƚŅŐĭĭĜĭńĭȮ1  
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮ&Classical Electrodynamics 1' 

x   x 

207706ȮȮȮȮıĸĻŅĽĨĶƢœĲĲƚŅŐĭĭĜĭńĭȮ2  
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮ&Classical Electrodynamics 2' 

x x   

207708ȮȮȮȮŀŋĦľıĸĻŅĽĨĶƢŐĸŃĔĸĻŅĽĨĶƢŏĝŇĚĽĩŇĨŇ   
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮ&Thermodynamics and Statistical Mechanics' 

x x  x 

207711ȮȮȮȮĺŇīňĔŅĶĪŅĚĪķļġňŒĬĲƕĽŇĔĽƢ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮ&Theoretical Methods in Physics'Ȯ 

x    

207791    ĽńĴĴĬŅĮĶŇĠĠŅőĪĪŅĚĲƕĽŇĔĽƢȮ/ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮ&M,S,ȮSeminar in Physics /'   

x x x x 

207792ȮȮȮȮĽńĴĴĬŅĮĶŇĠĠŅőĪĪŅĚĲƕĽŇĔĽƢȮ2 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮ&M,S,ȮSeminar in Physics 2'   

x x x x 
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ĔĶŃĭĺĬĺŇĝŅ 
 

PLO 1 PLO 2 PLO 3 PLO 4 

ĔĶŃĭĺĬĺŇĝŅŏĸŊŀĔ     

207712ȮȮȮȮĔŅĶħŜŅŏĬŇĬĔŅĶŐĸŃĔŅĶĬŜŅŏĽĬŀĚŅĬĺŇěńĵĪŅĚħƟŅĬĲƕĽŇĔĽƢ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮ&Research Conduction and Presentation in Physics' 

x x x x 

207723ȮȮȮȮĲƕĽŇĔĽƢŏĝŇĚėĦĬŅ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮ&Computational Physics' 

x  x x 

207724ȮȮȮȮŏĻĶļģĲƕĽŇĔĽƢ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮ&Econophysics' 

x  x x 

207727ȮȮȮȮŀńĬĨĶĔŇĶŇĵŅĶŃľĺƞŅĚœŀŀŀĬĔńĭĽĽŅĶȮȮ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮ&Interactions of Ion with Matters' 

x  x x 

207729ȮȮȮȮœĴőėĶĲĸŌŀŇħŇĔĽƢȮ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮ&Microfluidics' 

x x  x 

207741ȮȮȮȮĪķļġňĕŀĚŐĕŖĚȮ/Ȯ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮ&Theory of Solids /' 

x  x x 

207742ȮȮȮȮĪķļġňĕŀĚŐĕŖĚȮ0Ȯ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮ&Theory of Solids 0' 

x x x x 

207743ȮȮȮȮĶńĚĽňŏŀĔĞƢŐĸŃįĸŉĔĻŅĽĨĶƢȮ/Ȯ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮ&X+Ray Crystallography /' 

x  x  

207744ȮȮȮȮĶńĚĽňŏŀĔĞƢŐĸŃįĸŉĔĻŅĽĨĶƢȮ0Ȯ  
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮ&X+Ray Crystallography 0' 

x  x  

207745    ĪķļġňŐĸŃĔŅĶėŜŅĬĺĦőėĶĚĽĶƟŅĚŀŇŏĸŖĔĨĶŀĬ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮ&Electronic Structure Theory and Calculations' 
 

x  x  
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ĔĶŃĭĺĬĺŇĝŅ 
 

PLO 1 PLO 2 PLO 3 PLO 4 

207761    ĲƕĽŇĔĽƢĬŇĺŏėĸňĵĶƢȮ/  
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮ&Nuclear Physics /'   

x x   

207762ȮȮȮȮĲƕĽŇĔĽƢĬŇĺŏėĸňĵĶƢȮ0Ȯ  
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮ&Nuclear Physics 0' 

x x   

207763ȮȮȮĔŅĶěŜŅĸŀĚĪŅĚėŀĴıŇĺŏĨŀĶƢŒĬĲƕĽŇĔĽƢĕŀĚŏėĶŊŗŀĚŏĶƞĚŀĬŋĳŅė 
ȮȮȮȮȮȮȮȮȮȮȮȮȮ&Computer Simulations in Particle Accelerator Physics' 

x    

207765ȮȮȮȮŏĪėőĬőĸĵňĬŇĺŏėĸňĵĶƢŐĸŃĔŅĶĮĶŃĵŋĔĨƢ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮ&Nuclear Technology and Applications' 

x x   

207766ȮȮȮȮŏėĶŊŗŀĚĴŊŀŐĸŃĶŃŏĭňĵĭĺŇīňĪŅĚĬŇĺŏėĸňĵĶƢȮ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮ&Nuclear Instruments and Methods' 

x x   

207767ȮȮȮȮŏĪėĬŇėĔŅĶľŅĸńĔļĦŃŏĜıŅŃħƟĺĵőıĶĭĸŜŅŀĬŋĳŅėȮ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮ&Beam Probe Characterization Techniques' 

x x x x 

207768ȮȮȮȮĲƕĽŇĔĽƢĕŀĚĸŜŅŀĬŋĳŅė 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮ&Beam Physics' 

x    

207769ȮȮȮȮĲƕĽŇĔĽƢŐĸŃŏĪėőĬőĸĵňĕŀĚŏėĶŊŗŀĚŏĶƞĚŀĬŋĳŅė 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮ&Accelerator Physics and Technology' 

x    

207775ȮȮȮȮĪńĻĬĻŅĽĨĶƢėĺŀĬĨńĴȮ/ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮ&Quantum Optics /' 

x x x  

207776ȮȮȮȮĪńĻĬĻŅĽĨĶƢėĺŀĬĨńĴȮ0 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮ&Quantum Optics 0' 

x x x  

207777ȮȮȮȮĔŅĶĔńĔĕńĚŐĸŃĪŜŅėĺŅĴŏĵŖĬĶŃĭĭŀŃĨŀĴȮ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮ&Trapping and Cooling of Neutral Atoms' 

x x x  
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ĔĶŃĭĺĬĺŇĝŅ 
 

PLO 1 PLO 2 PLO 3 PLO 4 

207779ȮȮȮȮĪķļġňĽĬŅĴėĺŀĬĨńĴ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮ&Quantum Field Theory' 

x x   

207781ȮȮȮȮĲƕĽŇĔĽƢħŅĶŅĻŅĽĨĶƢȮ/Ȯ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮ&Astrophysics /' 

x   x 

207782ȮȮȮȮĲƕĽŇĔĽƢħŅĶŅĻŅĽĨĶƢȮ0Ȯ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮ&Astrophysics 0' 

x   x 

207794 ȮȮľńĺĕƟŀŏĸŊŀĔĽĶĶĪŅĚĽŅĕŅĲƕĽŇĔĽƢ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮ&Selected Topics in Physics' 

x    

ĮĶŇĠĠŅĬŇıĬīƢ     
207799ȮȮȮȮĺŇĪĵŅĬŇıĬīƢĮĶŇĠĠŅőĪȮ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮ&MasterŲs Thesis' 

x x x x 

0,ȮŐĕĬĚĺŇĝŅĲƕĽŇĔĽƢĮĶŃĵŋĔĨƢ 
ĔĶŃĭĺĬĺŇĝŅĭńĚėńĭ 

    

0/55./ȮȮȮȮĔĸĻŅĽĨĶƢĽŜŅľĶńĭĲƕĽŇĔĽƢĮĶŃĵŋĔĨƢ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮ&Mechanics for Applied Physics' 

x    

0/55.3ȮȮȮȮĔĸĻŅĽĨĶƢėĺŀĬĨńĴĽŜŅľĶńĭĲƕĽŇĔĽƢĮĶŃĵŋĔĨƢ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮ&Quantum Mechanics for Applied Physics' 

x x x x 

217705ȮȮȮȮŐĴƞŏľĸŖĔœĲĲƚŅĽŜŅľĶńĭĲƕĽŇĔĽƢĮĶŃĵŋĔĨƢ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮ&Electromagnetism for Applied Physics' 

x    

217707ȮȮȮȮĺŇīňŏĝŇĚėŜŅĬĺĦŐĸŃœĴőėĶėŀĬőĪĶĸŏĸŀĶƢĽŜŅľĶńĭĮƤĠľŅĪŅĚĲƕĽŇĔĽƢ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮ&Computational Methods and Microcontroller for         
              Physics Problems' 

x  x  



55 
 

ĔĶŃĭĺĬĺŇĝŅ 
 

PLO 1 PLO 2 PLO 3 PLO 4 

217708ȮȮȮȮŏėĶŊŗŀĚĴŊŀĺŇěńĵĶŃħńĭĽŌĚŐĸŃĔŅĶĺŇŏėĶŅŃľƢĕƟŀĴŌĸȮ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮ&Advanced Research Instruments and Data Analysis' 
 

x x x x 

217717ȮȮȮȮĮĢŇĭńĨŇĔŅĶĺŇīňŏĝŇĚėŜŅĬĺĦŐĸŃœĴőėĶėŀĬőĪĶĸŏĸŀĶƢ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮĽŜŅľĶńĭĮƤĠľŅĪŅĚĲƕĽŇĔĽƢȮ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮ&Computational Methods and Microcontroller  
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮfor Physics Problems Laboratory' 

x  x  

217718ȮȮȮȮĮĢŇĭńĨŇĔŅĶŏėĶŊŗŀĚĴŊŀĺŇěńĵĶŃħńĭĽŌĚŐĸŃĔŅĶĺŇŏėĶŅŃľƢĕƟŀĴŌĸȮ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮ&Advanced Research Instruments and Data  
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮAnalysis Laboratory' 

x x x x 

217791ȮȮȮȮĽńĴĴĬŅĮĶŇĠĠŅőĪĪŅĚĲƕĽŇĔĽƢĮĶŃĵŋĔĨƢȮ1 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮ&M,S,ȮSeminar in Applied Physics 1' 

x x x x 

217790ȮȮȮȮĽńĴĴĬŅĮĶŇĠĠŅőĪĪŅĚĲƕĽŇĔĽƢĮĶŃĵŋĔĨƢȮ0 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮ&M,S,ȮSeminar in Applied Physics 0' 

x x x x 

ĔĶŃĭĺĬĺŇĝŅŏĸŊŀĔ     
217726    ŏĪėőĬőĸĵňŏĞĸĸƢŐĽĚŀŅĪŇĨĵƢ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮ&Solar Cell Technology' 

 x x x 

217733ȮȮȮȮŏĪŀĶƢőĴœħĬŅĴŇĔĽƢĕŀĚĺńĽħŋ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮ&Thermodynamics of Materials' 

x x x x 

217734    ŏĪŀĶƢőĴœħĬŅĴŇĔĽƢŐĸŃěĸĬıĸĻŅĽĨĶƢ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮ&Thermodynamics and Kinetics' 
 

x x x x 



56 
 

ĔĶŃĭĺĬĺŇĝŅ 
 

PLO 1 PLO 2 PLO 3 PLO 4 

217746ȮȮȮȮĲƕĽŇĔĽƢĕŀĚŀŃĨŀĴŐĸŃőĴŏĸĔŋĸ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮ&Atomic and Molecular Physics' 

x x x x 

217745ȮȮȮȮŏĪėőĬőĸĵňŐĔƠĽŏĞĬŏĞŀĶƢ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮ&Gas Sensor Technology' 

x x x x 

217751ȮȮȮȮĺŇĪĵŅĻŅĽĨĶƢĬŅőĬ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮ&Nanoscience' 

x x x x 

217752ȮȮȮȮĬŅőĬŏĪėőĬőĸĵň 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮ&Nanotechnology' 

x x x x 

217761ȮȮȮȮĲƕĽŇĔĽƢĕŀĚĭĶĶĵŅĔŅĻȮ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮ&Atmospheric Physics' 

x x   

217762ȮȮȮȮĔŅĶěŜŅĸŀĚŐĭĭĭĶĶĵŅĔŅĻȮ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮ&Atmospheric Modelling' 

x    

217763ȮȮȮȮĔŅĶĮĶŃŏĴŇĬĔŅĶŏĮĸňŗĵĬŐĮĸĚĳŌĴŇŀŅĔŅĻ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮ&Climate Change Assessment' 

x x   

217771ȮȮȮȮŏĸŏĞŀĶƢŐĸŃĪńĻĬĻŅĽĨĶƢĮĶŃĵŋĔĨƢȮ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮ&Laser and Applied Optics' 

x x x x 

217775ȮȮȮȮĴŅĨĶĺŇĪĵŅĪŅĚĪńĻĬĻŅĽĨĶƢ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮ&Optical Metrology' 

x x x x 

217781ȮȮȮȮŏėĶŊŗŀĚŏĶƞĚŏĝŇĚŏĽƟĬŐĭĭėĺŅĴĩňŗĺŇĪĵŋ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮ&Radio Frequency Linear Accelerator' 

x    

217782ȮȮȮȮĔĶŃĭĺĬĔŅĶĸŜŅœŀŀŀĬŐĸŃıĸŅĽĴŅĽŜŅľĶńĭħńħŐĮĶĺńĽħŋȮ 
ȮȮȮȮȮȮȮ&Ion Beam and Plasma Processing forȮMaterial Modification' 

x  x x 
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ĔĶŃĭĺĬĺŇĝŅ 
 

PLO 1 PLO 2 PLO 3 PLO 4 

217763ȮȮȮŏĸŏĞŀĶƢŀŇŏĸŖĔĨĶŀĬŀŇĽĶŃŐĸŃĔŅĶĮĶŃĵŋĔĨƢ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮ&Free+electron Lasers and Applications' 

x    

217784    ĽŏĮĔőĪĶĽőĔĮƖŐĭĭőħŏĴĬŏĺĸŅŐĸŃĔŅĶĪħĸŀĚŐĭĭĔŅĶĔĶŃĨŋƟĬ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮŐĸŃĔŅĶĨĶĺěĺńħ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮ&Time+domain Spectroscopy and Pump+probe  
              Experiments' 

x    

217785ȮȮȮȮĲƕĽŇĔĽƢıĸŅĽĴŅ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮ&Plasma Physics' 

x x x x 

217789ȮȮȮȮľńĺĕƟŀŏĜıŅŃĪŅĚĲƕĽŇĔĽƢĮĶŃĵŋĔĨƢ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮ&Selected Topics in Applied Physics' 

x    

217795ȮȮȮȮĮƤĠľŅıŇŏĻļĪŅĚĲƕĽŇĔĽƢĮĶŃĵŋĔĨƢ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮ&Special Problems in Applied Physics' 

x    

ĮĶŇĠĠŅĬŇıĬīƢ     
217797    ĺŇĪĵŅĬŇıĬīƢĮĶŇĠĠŅőĪȮ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮ&MasterŲs Thesis' 

x x x x 

217799ȮȮȮȮĺŇĪĵŅĬŇıĬīƢĮĶŇĠĠŅőĪ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮ&MasterŲs Thesis' 

x x x x 

1,ȮŐĕĬĚĺŇĝŅĔŅĶĽŀĬĲƕĽŇĔĽƢ 
ĔĶŃĭĺĬĺŇĝŅĭńĚėńĭ 

    

225701ȮȮȮȮĔĸĻŅĽĨĶƢȮ/ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮ&Mechanics 1'ȮȮ 
 

x x x x 
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ĔĶŃĭĺĬĺŇĝŅ 
 

PLO 1 PLO 2 PLO 3 PLO 4 

225702ȮȮȮȮĔĸĻŅĽĨĶƢȮ2 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮ&Mechanics 2'ȮȮ 

x  x  

225703ȮȮȮȮĲƕĽŇĔĽƢėĺŅĴĶƟŀĬŐĸŃĲƕĽŇĔĽƢĵŋėŒľĴƞ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮ&Thermal Physics and Modern Physics' 

x   x 

225704ȮȮȮȮĔĸĻŅĽĨĶƢėĺŀĬĨńĴȮ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮ&Quantum Mechanics'ȮȮ 

x x x x 

225705ȮȮȮȮŐĴƞŏľĸŖĔœĲĲƚŅȮ/ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮ&Electromagnetism 1' 

x x   

225706ȮȮȮȮŐĴƞŏľĸŖĔœĲĲƚŅȮ2 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮ&Electromagnetism 2'  

x x x x 

225707ȮȮȮȮĔŅĶĪħĸŀĚŐĸŃĔŅĶŀŀĔŐĭĭĔŅĶĪħĸŀĚĪŅĚĲƕĽŇĔĽƢ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮ&Experimentation and Experimental Designs in Physics' 

x x x x 

225708ȮȮȮȮĔŅĶĪħĸŀĚĲƕĽŇĔĽƢĽŜŅľĶńĭĔŅĶĽŀĬĨŅĴŐĬĺĪŅĚĽŃŏĨŖĴĻŉĔļŅ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮ&Experimentation in Physics for Teaching STEM  
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮEducation Approach' 

x  x x 

225711ȮȮȮȮĔŅĶĽŀĬĲƕĽŇĔĽƢĨŅĴŐĬĺĪŅĚĔŅĶŏĶňĵĬĶŌƟŏĝŇĚĶŋĔȮ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮ&Active+Learning Approach in Physics Teaching' 

x x  x 

225720ȮȮȮȮĚŅĬĺŇěńĵĪŅĚħƟŅĬĲƕĽŇĔĽƢĻŉĔļŅ  
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮ&Physics Education Research' 

x x x x 

225791ȮȮȮȮĽńĴĴĬŅĔŅĶĽŀĬĲƕĽŇĔĽƢȮ/ ȮȮ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮ&Seminar in Physics Teaching 1' 
 

x x x x 



59 
 

ĔĶŃĭĺĬĺŇĝŅ 
 

PLO 1 PLO 2 PLO 3 PLO 4 

225792ȮȮȮȮĽńĴĴĬŅĔŅĶĽŀĬĲƕĽŇĔĽƢȮ0ȮȮ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮ&Seminar in Physics Teaching 2' 

x x x x 

206766    ĺŇīňĪŅĚėĦŇĨĻŅĽĨĶƢĽŜŅľĶńĭĲƕĽŇĔĽƢ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮ&Mathematical Methods in Physics'Ȯ 

x    

ĔĶŃĭĺĬĺŇĝŅŏĸŊŀĔ     
225731ȮȮȮȮœĲĲƚŅŐĸŃŀŇŏĸŖĔĪĶŀĬŇĔĽƢĽŜŅľĶńĭėĶŌ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮ&Electricity and Electronics for Teacher'ȮȮȮ 

x x x  

225743ȮȮȮȮĲƕĽŇĔĽƢĕŀĚĕŀĚŐĕŖĚ  
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮ&Physics of Solids' 

x   x 

225748ȮȮȮȮőĸĔŐĸŃŏŀĔĳıȮ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮ&The Earth and the Universe' 

x  x x 

ĮĶŇĠĠŅĬŇıĬīƢ     
225799ȮȮȮȮĺŇĪĵŅĬŇıĬīƢĮĶŇĠĠŅőĪȮȮȮ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮ&MasterŲs Thesis'ȮȮȮ 

x x x x 
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ėŜŅŀīŇĭŅĵįĸĔŅĶŏĶňĵĬĶŌƟĨŅĴĴŅĨĶģŅĬėŋĦĺŋĥŇĶŃħńĭĭńĦĤŇĨĻŉĔļŅȮȮȮ 

ėŋĦīĶĶĴȮěĶŇĵīĶĶĴȮȮȮȮ 
&1,1'ȮĨĶŃľĬńĔŒĬėŋĦėƞŅŐĸŃėŋĦīĶĶĴȮěĶŇĵīĶĶĴȮŏĽňĵĽĸŃȮŐĸŃĞŊŗŀĽńĨĵƢĽŋěĶŇĨȮĴňěĶĶĵŅĭĶĶĦĪŅĚ
ĺŇĝŅĔŅĶŐĸŃĺŇĝŅĝňı 
&1,2'ȮĴňĺŇĬńĵȮĨĶĚĨƞŀŏĺĸŅȮŐĸŃėĺŅĴĶńĭįŇħĝŀĭĨƞŀĨĬŏŀĚŐĸŃĽńĚėĴȮŏėŅĶıĔġĶŃŏĭňĵĭŐĸŃĕƟŀĭńĚėńĭĨƞŅĚȮ
ŕȮĕŀĚŀĚėƢĔĶŐĸŃĽńĚėĴ 
&1,3'ȮĴňĳŅĺŃėĺŅĴŏĮƦĬįŌƟĬŜŅŐĸŃįŌƟĨŅĴȮĽŅĴŅĶĩĪŜŅĚŅĬŏĮƦĬĪňĴŐĸŃĽŅĴŅĶĩŐĔƟœĕĕƟŀĕńħŐĵƟĚŐĸŃĸŜŅħńĭėĺŅĴĽŜŅėńĠ 
&1,4'ȮŏėŅĶıĽŇĪīŇŐĸŃĶńĭĲƤĚėĺŅĴėŇħŏľŖĬĕŀĚįŌƟŀŊŗĬȮĶĺĴĪńŘĚŏėŅĶıŒĬėŋĦėƞŅŐĸŃĻńĔħŇśĻĶňĕŀĚėĺŅĴŏĮƦĬĴĬŋļĵƢ 

ėĺŅĴĶŌƟ 
&2,1'ȮĴňėĺŅĴĶŌƟŐĸŃėĺŅĴŏĕƟŅŒěŏĔňŗĵĺĔńĭľĸńĔĔŅĶŐĸŃĪķļġňĪňŗĽŜŅėńĠŒĬŏĬŊŘŀľŅĪňŗĻŉĔļŅ 
&2,2'ȮĽŅĴŅĶĩĺŇŏėĶŅŃľƢĮƤĠľŅȮĶĺĴĪńŘĚĮĶŃĵŋĔĨƢėĺŅĴĶŌƟĪńĔļŃȮŐĸŃĔŅĶŒĝƟŏėĶŊŗŀĚĴŊŀĪňŗŏľĴŅŃĽĴĔńĭĔŅĶŐĔƟœĕĮƤĠľŅ 
&2,3'ȮĽŅĴŅĶĩĨŇħĨŅĴėĺŅĴĔƟŅĺľĬƟŅĪŅĚĺŇĝŅĔŅĶȮŐĸŃĴňėĺŅĴĶŌƟŒĬŐĬĺĔĺƟŅĚĕŀĚĽŅĕŅĺŇĝŅĪňŗĻŉĔļŅŏıŊŗŀŒľƟ
ŏĸŖĚŏľŖĬĔŅĶŏĮĸňŗĵĬŐĮĸĚȮŐĸŃŏĕƟŅŒěįĸĔĶŃĪĭĕŀĚŏĪėőĬőĸĵňŒľĴƞŕ 
&2,4'ȮĽŅĴŅĶĩĭŌĶĦŅĔŅĶėĺŅĴĶŌƟŒĬĽŅĕŅĺŇĝŅĪňŗĻŉĔļŅĔńĭėĺŅĴĶŌƟŒĬĻŅĽĨĶƢŀŊŗĬŕȮĪňŗŏĔňŗĵĺĕƟŀĚ 

ĪńĔļŃĪŅĚĮƤĠĠŅ 
&3,1'ȮėŇħŀĵƞŅĚĴňĺŇěŅĶĦĠŅĦŐĸŃŀĵƞŅĚŏĮƦĬĶŃĭĭ 
&3,2'ȮĽŅĴŅĶĩĽŊĭėƟĬȮĶĺĭĶĺĴȮĻŉĔļŅȮĺŇŏėĶŅŃľƢȮŐĸŃĽĶŋĮĮĶŃŏħŖĬĮƤĠľŅȮŏıŊŗŀŒĝƟŒĬĔŅĶŐĔƟœĕĮƤĠľŅ
ŀĵƞŅĚĽĶƟŅĚĽĶĶėƢ 
&3,3'ȮĽŅĴŅĶĩĮĶŃĵŋĔĨƢėĺŅĴĶŌƟŐĸŃĪńĔļŃĔńĭĔŅĶŐĔƟœĕĮƤĠľŅœħƟŀĵƞŅĚŏľĴŅŃĽĴ 

ĪńĔļŃėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚĭŋėėĸŐĸŃėĺŅĴĶńĭįŇħĝŀĭ 
&4,1'ȮĴňĴĬŋļĵĽńĴıńĬīƢĪňŗħňȮĽŅĴŅĶĩĽŊŗŀĽŅĶĔńĭĔĸŋƞĴėĬľĸŅĔľĸŅĵĪńŘĚĳŅļŅœĪĵŐĸŃĳŅļŅŀńĚĔķļœħƟŀĵƞŅĚ
ĴňĮĶŃĽŇĪīŇĳŅı 
&4,2'ȮĽŅĴŅĶĩŒĝƟėĺŅĴĶŌƟŒĬĻŅĽĨĶƢĴŅĝňŘĬŜŅĽńĚėĴŒĬĮĶŃŏħŖĬĪňŗŏľĴŅŃĽĴȮŐĸŃŏĮƦĬįŌƟĶŇŏĶŇŗĴŐĽħĚĮĶŃŏħŖĬŒĬ
ĔŅĶŐĔƟœĕĽĩŅĬĔŅĶĦƢĪńŘĚĽƞĺĬĨńĺŐĸŃĽƞĺĬĶĺĴȮıĶƟŀĴĪńŘĚŐĽħĚěŋħĵŊĬŀĵƞŅĚıŀŏľĴŅŃĪńŘĚĕŀĚĨĬŏŀĚŐĸŃĕŀĚĔĸŋƞĴ 
&4,3'ȮĴňėĺŅĴĶńĭįŇħĝŀĭĔŅĶıńĥĬŅĔŅĶŏĶňĵĬĶŌƟĪńŘĚĕŀĚĨĬŏŀĚŐĸŃĪŅĚĺŇĝŅĝňıŀĵƞŅĚĨƞŀŏĬŊŗŀĚ 

ĪńĔļŃĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚĨńĺŏĸĕȮĔŅĶĽŊŗŀĽŅĶȮŐĸŃĔŅĶŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻ 
&5,1'ȮĴňĪńĔļŃŒĬĔŅĶŒĝƟŏėĶŊŗŀĚĴŊŀĪňŗěŜŅŏĮƦĬĪňŗĴňŀĵŌƞŒĬĮƤěěŋĭńĬĨƞŀĔŅĶĪŜŅĚŅĬĪňŗŏĔňŗĵĺĔńĭĔŅĶŒĝƟĽŅĶĽĬŏĪĻ
ŐĸŃŏĪėőĬőĸĵňĽŊŗŀĽŅĶŀĵƞŅĚŏľĴŅŃĽĴ 
&5,2'ȮĽŅĴŅĶĩŐĔƟœĕĮƤĠľŅőħĵŒĝƟĽŅĶĽĬŏĪĻĪŅĚėĦŇĨĻŅĽĨĶƢȮľĶŊŀĬŜŅĽĩŇĨŇĴŅĮĶŃĵŋĔĨƢŒĝƟŒĬĔŅĶ
ŐĔƟĮƤĠľŅĪňŗŏĔňŗĵĺĕƟŀĚŀĵƞŅĚĽĶƟŅĚĽĶĶėƢ 
&5,3'ȮĽŅĴŅĶĩĽŊŗŀĽŅĶŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅıĪńŘĚĮŅĔŏĮĸƞŅŐĸŃĔŅĶŏĕňĵĬȮŏĸŊŀĔŒĝƟĶŌĮŐĭĭĕŀĚĽŊŗŀĔŅĶ
ĬŜŅŏĽĬŀŀĵƞŅĚŏľĴŅŃĽĴ 
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ĨŅĶŅĚŐĽħĚėĺŅĴŏĝŊŗŀĴőĵĚĶŃľĺƞŅĚįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĪňŗėŅħľĺńĚĕŀĚľĸńĔĽŌĨĶȮ&PLOs'ȮĔńĭįĸĔŅĶŏĶňĵĬĶŌƟĨŅĴĔĶŀĭĴŅĨĶģŅĬėŋĦĺŋĥŇĶŃħńĭŀŋħĴĻŉĔļŅŐľƞĚĝŅĨŇȮ&TQF' 
 

įĸĔŅĶŏĶňĵĬĶŌƟĨŅĴĔĶŀĭĴŅĨĶģŅĬėŋĦĺŋĥŇĶŃħńĭŀŋħĴĻŉĔļŅŐľƞĚĝŅĨŇȮ&TQF' 
 

PLO 1 PLO 2 PLO 3 PLO 4 

1,ȮħƟŅĬėŋĦīĶĶĴȮěĶŇĵīĶĶĴ     
 1'ȮȮĨĶŃľĬńĔŒĬėŋĦėƞŅŐĸŃėŋĦīĶĶĴȮěĶŇĵīĶĶĴȮŏĽňĵĽĸŃȮŐĸŃĞŊŗŀĽńĨĵƢĽŋěĶŇĨȮĴň
ěĶĶĵŅĭĶĶĦĪŅĚĺŇĝŅĔŅĶŐĸŃĺŇĝŅĝňı 

   V 

 2'ȮȮĴňĺŇĬńĵȮĨĶĚĨƞŀŏĺĸŅȮŐĸŃėĺŅĴĶńĭįŇħĝŀĭĨƞŀĨĬŏŀĚŐĸŃĽńĚėĴȮŏėŅĶı
ĔġĶŃŏĭňĵĭŐĸŃĕƟŀĭńĚėńĭĨƞŅĚȮŕȮĕŀĚŀĚėƢĔĶŐĸŃĽńĚėĴ 

   V 

 3'ȮȮĴňĳŅĺŃėĺŅĴŏĮƦĬįŌƟĬŜŅŐĸŃįŌƟĨŅĴȮĽŅĴŅĶĩĪŜŅĚŅĬŏĮƦĬĪňĴŐĸŃĽŅĴŅĶĩŐĔƟœĕĕƟŀ
ĕńħŐĵƟĚŐĸŃĸŜŅħńĭėĺŅĴĽŜŅėńĠ 

   V 

ȮȮȮȮȮȮ2'ȮȮŏėŅĶıĽŇĪīŇŐĸŃĶńĭĲƤĚėĺŅĴėŇħŏľŖĬĕŀĚįŌƟŀŊŗĬȮĶĺĴĪńŘĚŏėŅĶıŒĬėŋĦėƞŅŐĸŃĻńĔħŇśĻĶň
ĕŀĚėĺŅĴŏĮƦĬĴĬŋļĵƢ 

   V 

2,ȮħƟŅĬėĺŅĴĶŌƟ     
 1'ȮȮĴňėĺŅĴĶŌƟŐĸŃėĺŅĴŏĕƟŅŒěŏĔňŗĵĺĔńĭľĸńĔĔŅĶŐĸŃĪķļġňĪňŗĽŜŅėńĠŒĬŏĬŊŘŀľŅĪňŗĻŉĔļŅ V    

      2'ȮȮĽŅĴŅĶĩĺŇŏėĶŅŃľƢĮƤĠľŅȮĶĺĴĪńŘĚĮĶŃĵŋĔĨƢėĺŅĴĶŌƟĪńĔļŃȮŐĸŃĔŅĶŒĝƟŏėĶŊŗŀĚĴŊŀĪňŗ
ŏľĴŅŃĽĴĔńĭĔŅĶŐĔƟœĕĮƤĠľŅ 
 

V    

 3'ȮȮĽŅĴŅĶĩĨŇħĨŅĴėĺŅĴĔƟŅĺľĬƟŅĪŅĚĺŇĝŅĔŅĶȮŐĸŃĴňėĺŅĴĶŌƟŒĬŐĬĺĔĺƟŅĚĕŀĚ
ĽŅĕŅĺŇĝŅĪňŗĻŉĔļŅŏıŊŗŀŒľƟŏĸŖĚŏľŖĬĔŅĶŏĮĸňŗĵĬŐĮĸĚȮŐĸŃŏĕƟŅŒěįĸĔĶŃĪĭĕŀĚŏĪėőĬőĸĵň
ŒľĴƞŕ 

V    

ȮȮȮȮȮȮ2'ȮȮĽŅĴŅĶĩĭŌĶĦŅĔŅĶėĺŅĴĶŌƟŒĬĽŅĕŅĺŇĝŅĪňŗĻŉĔļŅĔńĭėĺŅĴĶŌƟŒĬĻŅĽĨĶƢŀŊŗĬŕȮĪňŗ
ŏĔňŗĵĺĕƟŀĚ 

V    
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1,ȮħƟŅĬĪńĔļŃĪŅĚĮƤĠĠŅ     
 1' ėŇħŀĵƞŅĚĴňĺŇěŅĶĦĠŅĦŐĸŃŀĵƞŅĚŏĮƦĬĶŃĭĭ V    

 2' ĽŅĴŅĶĩĽŊĭėƟĬȮĶĺĭĶĺĴȮĻŉĔļŅȮĺŇŏėĶŅŃľƢȮŐĸŃĽĶŋĮĮĶŃŏħŖĬĮƤĠľŅȮŏıŊŗŀŒĝƟŒĬ
ĔŅĶŐĔƟœĕĮƤĠľŅŀĵƞŅĚĽĶƟŅĚĽĶĶėƢ 

 V   

 3' ĽŅĴŅĶĩĮĶŃĵŋĔĨƢėĺŅĴĶŌƟŐĸŃĪńĔļŃĔńĭĔŅĶŐĔƟœĕĮƤĠľŅœħƟŀĵƞŅĚŏľĴŅŃĽĴ V    
2,ȮħƟŅĬĪńĔļŃėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚĭŋėėĸŐĸŃėĺŅĴĶńĭįŇħĝŀĭ     
 1' ĴňĴĬŋļĵĽńĴıńĬīƢĪňŗħňȮĽŅĴŅĶĩĽŊŗŀĽŅĶĔńĭĔĸŋƞĴėĬľĸŅĔľĸŅĵĪńŘĚĳŅļŅœĪĵŐĸŃ
ĳŅļŅŀńĚĔķļœħƟŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅı 

  V  

 2' ĽŅĴŅĶĩŒĝƟėĺŅĴĶŌƟŒĬĻŅĽĨĶƢĴŅĝňŘĬŜŅĽńĚėĴŒĬĮĶŃŏħŖĬĪňŗŏľĴŅŃĽĴȮŐĸŃŏĮƦĬįŌƟ
ĶŇŏĶŇŗĴŐĽħĚĮĶŃŏħŖĬŒĬĔŅĶŐĔƟœĕĽĩŅĬĔŅĶĦƢĪńŘĚĽƞĺĬĨńĺŐĸŃĽƞĺĬĶĺĴȮıĶƟŀĴĪńŘĚŐĽħĚ
ěŋħĵŊĬŀĵƞŅĚıŀŏľĴŅŃĪńŘĚĕŀĚĨĬŏŀĚŐĸŃĕŀĚĔĸŋƞĴ 

   V 

 3' ĴňėĺŅĴĶńĭįŇħĝŀĭĔŅĶıńĥĬŅĔŅĶŏĶňĵĬĶŌƟĪńŘĚĕŀĚĨĬŏŀĚŐĸŃĪŅĚĺŇĝŅĝňıŀĵƞŅĚ
ĨƞŀŏĬŊŗŀĚ 

 V   

3,ȮħƟŅĬĪńĔļŃŒĬĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚĨńĺŏĸĕȮĔŅĶĽŊŗŀĽŅĶȮŐĸŃĔŅĶŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻ     
 1' ĴňĪńĔļŃŒĬĔŅĶŒĝƟŏėĶŊŗŀĚĴŊŀĪňŗěŜŅŏĮƦĬĪňŗĴňŀĵŌƞŒĬĮƤěěŋĭńĬĨƞŀĔŅĶĪŜŅĚŅĬĪňŗŏĔňŗĵĺĔńĭ
ĔŅĶŒĝƟĽŅĶĽĬŏĪĻŐĸŃŏĪėőĬőĸĵňĽŊŗŀĽŅĶŀĵƞŅĚŏľĴŅŃĽĴ 

 V   

 2' ĽŅĴŅĶĩŐĔƟœĕĮƤĠľŅőħĵŒĝƟĽŅĶĽĬŏĪĻĪŅĚėĦŇĨĻŅĽĨĶƢȮľĶŊŀĬŜŅĽĩŇĨŇĴŅ
ĮĶŃĵŋĔĨƢŒĝƟŒĬĔŅĶŐĔƟĮƤĠľŅĪňŗŏĔňŗĵĺĕƟŀĚŀĵƞŅĚĽĶƟŅĚĽĶĶėƢ 

  V  

 3' ĽŅĴŅĶĩĽŊŗŀĽŅĶŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅıĪńŘĚĮŅĔŏĮĸƞŅŐĸŃĔŅĶŏĕňĵĬȮŏĸŊŀĔŒĝƟ
ĶŌĮŐĭĭĕŀĚĽŊŗŀĔŅĶĬŜŅŏĽĬŀŀĵƞŅĚŏľĴŅŃĽĴ 

 V   
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ľĴĺħĪňŗȮ5,ȮľĸńĔŏĔĦĤƢŒĬĔŅĶĮĶŃŏĴŇĬįĸĬńĔĻŉĔļŅ 
 
1,ȮĔġĶŃŏĭňĵĭľĶŊŀľĸńĔŏĔĦĤƢȮŒĬĔŅĶŒľƟĶŃħńĭėŃŐĬĬȮ 
 ŒĝƟĶŃĭĭŀńĔļĶĸŜŅħńĭĕńŘĬŐĸŃėƞŅĸŜŅħńĭĕńŘĬŒĬĔŅĶĺńħŐĸŃĮĶŃŏĴŇĬįĸĔŅĶĻŉĔļŅŒĬŐĨƞĸŃĔĶŃĭĺĬĺŇĝŅȮȮȮȮȮȮȮȮȮȮȮȮȮȮ
őħĵŐĭƞĚĔŅĶĔŜŅľĬħŀńĔļĶĸŜŅħńĭĕńŘĬŏĮƦĬȮ1ȮĔĸŋƞĴȮȮėŊŀȮŀńĔļĶĸŜŅħńĭĕńŘĬĪňŗĴňėƞŅĸŜŅħńĭĕńŘĬȮȮŀńĔļĶĸŜŅħńĭĕńŘĬĪňŗœĴƞĴňėƞŅ
ĸŜŅħńĭĕńŘĬȮȮŐĸŃŀńĔļĶĸŜŅħńĭĕńŘĬĪňŗĵńĚœĴƞĴňĔŅĶĮĶŃŏĴŇĬįĸȮ  
  1,1 ŀńĔļĶĸŜŅħńĭĕńŘĬȮŒľƟĔŜŅľĬħȮħńĚĬňŘ 
   ŀńĔļĶĸŜŅħńĭĕńŘĬ ȮȮȮȮėĺŅĴľĴŅĵ   ėƞŅĸŜŅħńĭĕńŘĬ 
    A ħňŏĵňŗĵĴȮȮȮȮȮȮȮȮ &excellent' 4,00 
    B) ħňĴŅĔ &very good' 3,50 
    B ħň  &good'  1,.. 
    C) ħňıŀŒĝƟ &fairly good' 2,50 
    C ıŀŒĝƟ &fair'  2,00 

   D) ŀƞŀĬ &poor'  1,50 
    D ŀƞŀĬĴŅĔ &very poor'  1,00 
    F ĨĔ &failed'  0,00 
 
 1,2 ŀńĔļĶįĸĔŅĶĻŉĔļŅĪňŗœĴƞĴňėƞŅĸŜŅħńĭĕńŘĬȮŒľƟĔŜŅľĬħȮħńĚĬňŘ 
  ŀńĔļĶĸŜŅħńĭĕńŘĬ  ėĺŅĴľĴŅĵ 
   S ŏĮƦĬĪňŗıŀŒě &satisfactory' 
   U œĴƞŏĮƦĬĪňŗıŀŒě &unsatisfactory' 
 
 1,3 ŀńĔļĶĽĩŅĬŃĔŅĶĻŉĔļŅĪňŗœĴƞĴňĔŅĶĮĶŃŏĴŇĬįĸľĶŊŀĵńĚœĴƞĴňĔŅĶĮĶŃŏĴŇĬįĸȮŒľƟĔŜŅľĬħȮħńĚĬňŘ 
  ŀńĔļĶĸŜŅħńĭĕńŘĬ  ėĺŅĴľĴŅĵ 
   I ĔŅĶĺńħįĸĵńĚœĴƞĽĴĭŌĶĦƢ  &incomplete' 
   P ĔŅĶŏĶňĵĬĔŅĶĽŀĬĵńĚœĴƞĽŇŘĬĽŋħ &in progress' 
   V ŏĕƟŅĶƞĺĴĻŉĔļŅ   &visiting' 
   W ĩŀĬĔĶŃĭĺĬĺŇĝŅ   &withdrawn' 
   T ĮĶŇĠĠŅĬŇıĬīƢ   &thesis in progress' 
    ĵńĚŀĵŌƞŒĬĶŃľĺƞŅĚħŜŅŏĬŇĬĔŅĶ ȮȮȮȮȮȮȮȮȮȮȮ 

 
  ĔĶŃĭĺĬĺŇĝŅĭńĚėńĭĕŀĚĽŅĕŅĺŇĝŅĲƕĽŇĔĽƢȮĬńĔĻŉĔļŅěŃĨƟŀĚœħƟėƞŅĸŜŅħńĭĕńŘĬœĴƞĨŗŜŅĔĺƞŅȮC ľĶŊŀȮS ĴŇĜŃĬńŘĬ
ěŃĨƟŀĚĸĚĪŃŏĭňĵĬŏĶňĵĬĞŘŜŅŀňĔ 
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  ĔĶŃĭĺĬĺŇĝŅĪňŗĔŜŅľĬħŒľƟĺńħŐĸŃĮĶŃŏĴŇĬįĸħƟĺĵŀńĔļĶĸŜŅħńĭĕńŘĬȮS ľĶŊŀȮU œħƟŐĔƞȮŐĕĬĚĺŇĝŅĲƕĽŇĔĽƢȮȮ
207799ȮŐĕĬĚĺŇĝŅĲƕĽŇĔĽƢĮĶŃĵŋĔĨƢȮ0/557/*Ȯ0/5570*Ȯ0/5575*Ȯ0/5577ȮŐĸŃŐĕĬĚĺŇĝŅĔŅĶĽŀĬĲƕĽŇĔĽƢȮ
00357/*Ȯ003570*Ȯ003577 
 
2,ȮĔĶŃĭĺĬĔŅĶĪĺĬĽŀĭĴŅĨĶģŅĬįĸĽńĴķĪīŇśĕŀĚĬńĔĻŉĔļŅȮ 
0,/ȮĔŅĶĪĺĬĽŀĭĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟĕĦŃĬńĔĻŉĔļŅĵńĚœĴƞĽŜŅŏĶŖěĔŅĶĻŉĔļŅ 
0,/,/ȮĔŅĶĪĺĬĽŀĭŒĬĶŃħńĭĔĶŃĭĺĬĺŇĝŅȮ 

1.  ĴňėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶĭńĦĤŇĨĻŉĔļŅĮĶŃěŜŅĽŅĕŅĺŇĝŅĨŇħĨŅĴĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶ
ĽŀĬȮŒľƟŏĮƦĬœĮĨŅĴŏĬŊŘŀľŅŐĸŃĺŇīňĔŅĶȮĪňŗĔŜŅľĬħœĺƟŒĬĶŅĵĸŃŏŀňĵħĕŀĚĔĶŃĭĺĬĺŇĝŅ 

2. ĴňėĦŃĔĶĶĴĔŅĶľĶŊŀĪňĴįŌƟĽŀĬĶƞĺĴȮıŇěŅĶĦŅėĺŅĴŏľĴŅŃĽĴĕŀĚĕƟŀĽŀĭŒĬĔŅĶĺńħįĸĔŅĶ
ŏĶňĵĬĶŌƟĨŅĴĪňŗĔŜŅľĬħœĺƟŒĬĶŅĵĸŃŏŀňĵħĕŀĚĔĶŃĭĺĬĺŇĝŅȮ 

3. ĴňĔŅĶĮĶŃŏĴŇĬĔŅĶŒľƟėŃŐĬĬ-ĸŜŅħńĭĕńŘĬȮőħĵėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶłȮľĶŊŀ
ĔĶĶĴĔŅĶĮĶŃěŜŅĳŅėĺŇĝŅȮŐĸŃĔĶĶĴĔŅĶĭĶŇľŅĶĮĶŃěŜŅėĦŃ 

4. ĴňĔŅĶĮĶŃŏĴŇĬĔŅĶŏĶňĵĬĔŅĶĽŀĬŒĬĶŃħńĭĶŅĵĺŇĝŅőħĵĬńĔĻŉĔļŅ 
 ȮȮȮȮ0,/,0ȮĔŅĶĪĺĬĽŀĭŒĬĶŃħńĭľĸńĔĽŌĨĶȮ 

1.  ĴňĔŅĶĨŇħĨŅĴĽńĴķĪīŇįĸĔŅĶŏĶňĵĬĕŀĚĬńĔĻŉĔļŅŒĬľĸńĔĽŌĨĶĺƞŅŏĮƦĬœĮĨŅĴŐįĬĔŅĶĻŉĔļŅ
ŐĸŃĽŜŅŏĶŖěĔŅĶĻŉĔļŅĳŅĵŒĬŏĺĸŅĕŀĚľĸńĔĽŌĨĶ 

2. ĴňĔŅĶĽŀĭĩŅĴėĺŅĴėŇħŏľŖĬěŅĔĬńĔĻŉĔļŅȮŐĸŃŀŅěŅĶĵƢĪňŗĮĶŉĔļŅĕŀĚĬńĔĻŉĔļŅȮŏıŊŗŀŏĮƦĬ
ĕƟŀĴŌĸĮĶŃĔŀĭĔŅĶıńĥĬŅľĸńĔĽŌĨĶȮ 

 
0,0ȮĔŅĶĪĺĬĽŀĭĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟľĸńĚěŅĔĬńĔĻŉĔļŅĽŜŅŏĶŖěĔŅĶĻŉĔļŅ 

  1,ȮĴňĔŅĶĽŜŅĶĺěĔŅĶœħƟĚŅĬĪŜŅŐĸŃĔŅĶĪŜŅĚŅĬĨĶĚĽŅĕŅȮŒĬĽĩŅĬĮĶŃĔŀĭĔŅĶľĶŊŀĽĩŅĭńĬ- 
  ȮȮȮȮȮŀĚėƢĔĶĪňŗŏĮƦĬĪňŗĵŀĴĶńĭĪńŘĚŒĬŐĸŃĨƞŅĚĮĶŃŏĪĻ 
  2,ȮĴňĔŅĶĮĶŃŏĴŇĬľĸńĔĽŌĨĶĪŋĔŕȮ3ȮĮƖȮőħĵįŌƟĪĶĚėŋĦĺŋĥŇȮįŌƟĽŀĬȮĭńĦĤŇĨȮįŌƟŒĝƟĭńĦĤŇĨȮŐĸŃ 
  ȮȮȮȮȮĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶ 
  3,ȮĴňĔŅĶĮĶŃŏĴŇĬĭńĦĤŇĨőħĵįŌƟŒĝƟĭńĦĤŇĨ 
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3,ȮŏĔĦĤƢĔŅĶĽŜŅŏĶŖěĔŅĶĻŉĔļŅĨŅĴľĸńĔĽŌĨĶȮ 

ȮȮȮȮȮȮȮȮȮȮŏĮƦĬœĮĨŅĴĕƟŀĭńĚėńĭĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞĺƞŅħƟĺĵĔŅĶĻŉĔļŅĶŃħńĭĭńĦĤŇĨĻŉĔļŅȮı,Ļ,Ȯ2559ȮőħĵĽŜŅľĶńĭ 
 ľĸńĔĽŌĨĶȮŐĭĭȮ/Ȯ&ŐįĬȮĔȮŐĭĭȮĔ/' 

1. ĽŀĭįƞŅĬĳŅļŅĨƞŅĚĮĶŃŏĪĻĨŅĴŏĚŊŗŀĬœĕĕŀĚĭńĦĤŇĨĺŇĪĵŅĸńĵ 
2. ĮĢŇĭńĨŇėĶĭĨŅĴŏĚŊŗŀĬœĕĕŀĚĽŅĕŅĺŇĝŅ 
3. ĽŀĭįƞŅĬĔŅĶĽŀĭĮĶŃŏĴŇĬįĸĮĶŇĠĠŅĬŇıĬīƢȮŐĸŃŏĮƕħőŀĔŅĽŒľƟįŌƟĽĬŒěŏĕƟŅĶƞĺĴĲƤĚĔŅĶĬŜŅŏĽĬŀįĸ
ĔŅĶĪŜŅĮĶŇĠĠŅĬŇıĬīƢȮŐĸŃ-ľĶŊŀȮĞńĔĩŅĴœħƟ 

4. įĸĚŅĬĺŇĪĵŅĬŇıĬīƢľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚĺŇĪĵŅĬŇıĬīƢĨƟŀĚœħƟĶńĭĔŅĶŏįĵŐıĶƞȮľĶŊŀŀĵƞŅĚĬƟŀĵœħƟĶńĭĔŅĶĨŀĭ
ĶńĭŒľƟŏįĵŐıĶƞŒĬĺŅĶĽŅĶĶŃħńĭĬŅĬŅĝŅĨŇĪňŗŀĵŌƞŒĬģŅĬĕƟŀĴŌĸȮSCOPUSȮŐĸŃŀĵƞŅĚĬƟŀĵŀĵŌƞŒĬȮȮȮȮȮȮȮ
ėĺŀœĪĸƢȮ3Ȯ&Q3'ȮőħĵĴňĬńĔĻŉĔļŅŏĮƦĬĝŊŗŀŐĶĔŀĵƞŅĚĬƟŀĵȮ/ȮŏĶŊŗŀĚ 

5. ĬńĔĻŉĔļŅĨƟŀĚĬŜŅŏĽĬŀįĸĚŅĬĺŇĪĵŅĬŇıĬīƢľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚįĸĚŅĬĺŇĪĵŅĬŇıĬīƢŒĬĔŅĶĮĶŃĝŋĴ
ĺŇĝŅĔŅĶĶŃħńĭĬŅĬŅĝŅĨŇĪňŗŏĮƦĬĪňŗĵŀĴĶńĭŒĬĽŅĕŅĺŇĝŅȮŀĵƞŅĚĬƟŀĵȮ/ȮŏĶŊŗŀĚ 

6. ŏĮƦĬįŌƟĴňėŋĦĽĴĭńĨŇėĶĭĩƟĺĬĨŅĴĕƟŀĭńĚėńĭĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮĺƞŅħƟĺĵĔŅĶıŇěŅĶĦŅŏĔňĵĶĨŇŐĸŃ
ĻńĔħŇśĕŀĚĬńĔĻŉĔļŅĪňŗěŃœħƟĶńĭĔŅĶŏĽĬŀŒľƟœħƟĶńĭĮĶŇĠĠŅȮĮĶŃĔŅĻĬňĵĭńĨĶȮĮĶŃĔŅĻĬňĵĭńĨĶĭńĦĤŇĨĝńŘĬĽŌĚȮ
ŀĬŋĮĶŇĠĠŅȮľĶŊŀȮĮĶŃĔŅĻĬňĵĭńĨĶĕŀĚĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮı,Ļ,033. 
 

ľĸńĔĽŌĨĶȮŐĭĭȮ0Ȯ&ŐįĬȮĔȮŐĭĭȮĔ0' 
1. ĽŀĭįƞŅĬĳŅļŅĨƞŅĚĮĶŃŏĪĻĨŅĴŏĚŊŗŀĬœĕĕŀĚĭńĦĤŇĨĺŇĪĵŅĸńĵ 
2. ĻŉĔļŅĔĶŃĭĺĬĺŇĝŅȮŐĸŃĮĢŇĭńĨŇėĶĭĨŅĴŏĚŊŗŀĬœĕĕŀĚĽŅĕŅĺŇĝŅ 
3. ĴňįĸĔŅĶĻŉĔļŅœħƟėƞŅĸŜŅħńĭĕńŘĬĽŃĽĴŏĜĸňŗĵĪńŘĚľĴħœĴƞĬƟŀĵĔĺƞŅȮȮ3,00  ŐĸŃėƞŅĸŜŅħńĭĕńŘĬĽŃĽĴŏĜĸňŗĵȮȮȮ
ŒĬĽŅĕŅĺŇĝŅŏĜıŅŃœĴƞĬƟŀĵĔĺƞŅȮ3,00 

4. ĽŀĭįƞŅĬĔŅĶĽŀĭĮĶŃŏĴŇĬįĸĮĶŇĠĠŅĬŇıĬīƢȮŐĸŃŏĮƕħőŀĔŅĽŒľƟįŌƟĽĬŒěŏĕƟŅĶƞĺĴĲƤĚĔŅĶĬŜŅŏĽĬŀ 
įĸĔŅĶĪŜŅĮĶŇĠĠŅĬŇıĬīƢȮŐĸŃ-ľĶŊŀȮĞńĔĩŅĴœħƟ 

5. įĸĚŅĬĺŇĪĵŅĬŇıĬīƢȮľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚįĸĚŅĬĺŇĪĵŅĬŇıĬīƢœħƟĶńĭĔŅĶŏįĵŐıĶƞȮľĶŊŀŀĵƞŅĚĬƟŀĵœħƟĶńĭ
ĔŅĶĨŀĭĶńĭŒľƟŏįĵŐıĶƞŒĬĺŅĶĽŅĶĶŃħńĭĬŅĬŅĝŅĨŇȮľĶŊŀĶŃħńĭĝŅĨŇĪňŗŀĵŌƞŒĬģŅĬĕƟŀĴŌĸȮTCI Tier/Ȯ
ľĶŊŀŏįĵŐıĶƞŏĮƦĬĭĪėĺŅĴĜĭńĭŏĨŖĴȮ&full  paper'ȮŒĬŏŀĔĽŅĶŏįĵŐıĶƞĔŅĶĮĶŃĝŋĴĺŇĝŅĔŅĶȮ
&Proceedings'ȮĶŃħńĭĬŅĬŅĝŅĨŇĪňŗŏĮƦĬĪňŗĵŀĴĶńĭŒĬĽŅĕŅĺŇĝŅȮőħĵĴňĬńĔĻŉĔļŅŏĮƦĬĝŊŗŀŐĶĔŀĵƞŅĚĬƟŀĵȮ
/ȮŏĶŊŗŀĚ 

6. ŏĮƦĬįŌƟĴňėŋĦĽĴĭńĨŇėĶĭĩƟĺĬĨŅĴĕƟŀĭńĚėńĭĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮĺƞŅħƟĺĵĔŅĶıŇěŅĶĦŅŏĔňĵĶĨŇŐĸŃ
ĻńĔħŇśĕŀĚĬńĔĻŉĔļŅĪňŗěŃœħƟĶńĭĔŅĶŏĽĬŀŒľƟœħƟĶńĭĮĶŇĠĠŅȮĮĶŃĔŅĻĬňĵĭńĨĶȮĮĶŃĔŅĻĬňĵĭńĨĶĭńĦĤŇĨ
ĝńŘĬĽŌĚȮŀĬŋĮĶŇĠĠŅȮľĶŊŀȮĮĶŃĔŅĻĬňĵĭńĨĶĕŀĚĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮı,Ļ,2550 
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ľĴĺħĪňŗȮ6,ȮĔŅĶıńĥĬŅėĦŅěŅĶĵƢ 

1,ȮĔŅĶŏĨĶňĵĴĔŅĶĽŜŅľĶńĭŀŅěŅĶĵƢŒľĴƞȮȮȮ 
(1) ĴňĔŅĶĮģĴĬŇŏĪĻŐĬŃŐĬĺĔŅĶŏĮƦĬėĶŌŐĔƞŀŅěŅĶĵƢŒľĴƞȮŒľƟĴňėĺŅĴĶŌƟŐĸŃŏĕƟŅŒěĬőĵĭŅĵĕŀĚĽĩŅĭńĬȮėĦŃ
ĨĸŀħěĬŒĬľĸńĔĽŌĨĶĪňŗĽŀĬ 

(2) ĽƞĚŏĽĶŇĴŀŅěŅĶĵƢŒľƟĴňĔŅĶŏıŇŗĴıŌĬėĺŅĴĶŌƟȮĽĶƟŅĚŏĽĶŇĴĮĶŃĽĭĔŅĶĦƢŏıŊŗŀĽƞĚŏĽĶŇĴĔŅĶĽŀĬŐĸŃĔŅĶĺŇěńĵŀĵƞŅĚ
ĨƞŀŏĬŊŗŀĚȮĔŅĶĽĬńĭĽĬŋĬħƟŅĬĔŅĶĻŉĔļŅĨƞŀȮİƗĔŀĭĶĴȮħŌĚŅĬĪŅĚĺŇĝŅĔŅĶŐĸŃĺŇĝŅĝňıŒĬŀĚėƢĔĶĨƞŅĚŕȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ
ĔŅĶĮĶŃĝŋĴĪŅĚĺŇĝŅĔŅĶĪńŘĚŒĬĮĶŃŏĪĻŐĸŃ-ľĶŊŀĨƞŅĚĮĶŃŏĪĻȮľĶŊŀĔŅĶĸŅŏıŊŗŀŏıŇŗĴıŌĬĮĶŃĽĭĔŅĶĦƢ 

 

2,ȮĔŅĶıńĥĬŅėĺŅĴĶŌƟŐĸŃĪńĔļŃŒľƟŐĔƞėĦŅěŅĶĵƢȮ 
ȮȮȮȮȮ2,1 ĔŅĶıńĥĬŅĪńĔļŃĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬȮĔŅĶĺńħŐĸŃĔŅĶĮĶŃŏĴŇĬįĸȮȮ 

(1) ĽƞĚŏĽĶŇĴŀŅěŅĶĵƢŒľƟĴňĔŅĶŏıŇŗĴıŌĬėĺŅĴĶŌƟȮĽĶƟŅĚŏĽĶŇĴĮĶŃĽĭĔŅĶĦƢŏıŊŗŀĽƞĚŏĽĶŇĴĔŅĶĽŀĬŐĸŃĔŅĶĺŇěńĵ
ŀĵƞŅĚĨƞŀŏĬŊŗŀĚȮĔŅĶĽĬńĭĽĬŋĬħƟŅĬĔŅĶĻŉĔļŅĨƞŀȮİƗĔŀĭĶĴȮħŌĚŅĬĪŅĚĺŇĝŅĔŅĶŐĸŃĺŇĝŅĝňıŒĬȮȮȮȮȮȮȮȮȮȮȮȮȮ
ŀĚėƢĔĶĨƞŅĚŕȮĔŅĶĮĶŃĝŋĴĪŅĚĺŇĝŅĔŅĶĪńŘĚŒĬĮĶŃŏĪĻŐĸŃ-ľĶŊŀĨƞŅĚĮĶŃŏĪĻȮľĶŊŀĔŅĶĸŅŏıŊŗŀŏıŇŗĴıŌĬ
ĮĶŃĽĭĔŅĶĦƢ 

(2) ĔŅĶŏıŇŗĴıŌĬĪńĔļŃĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬŐĸŃĔŅĶĮĶŃŏĴŇĬįĸŒľƟĪńĬĽĴńĵ 
0,0ȮĔŅĶıńĥĬŅĺŇĝŅĔŅĶŐĸŃĺŇĝŅĝňıħƟŅĬŀŊŗĬŕȮ 

(1) ĔŅĶĴňĽƞĺĬĶƞĺĴŒĬĔŇěĔĶĶĴĭĶŇĔŅĶĺŇĝŅĔŅĶŐĔƞĝŋĴĝĬĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĔŅĶıńĥĬŅėĺŅĴĶŌƟŐĸŃėŋĦīĶĶĴ 
(2) ĴňĔŅĶĔĶŃĨŋƟĬŀŅěŅĶĵƢĪŜŅįĸĚŅĬĪŅĚĺŇĝŅĔŅĶĽŅĵĨĶĚŒĬĽŅĕŅĺŇĝŅ 
(3) ĽƞĚŏĽĶŇĴĔŅĶĪŜŅĺŇěńĵĽĶƟŅĚŀĚėƢėĺŅĴĶŌƟŒľĴƞŏĮƦĬľĸńĔŐĸŃŏıŊŗŀıńĥĬŅĔŅĶŏĶňĵĬĔŅĶĽŀĬŐĸŃĴňėĺŅĴ
ŏĝňŗĵĺĝŅĠŒĬĽŅĕŅĺŇĝŅĝňı 
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ľĴĺħĪňŗȮ5,ȮĔŅĶĮĶŃĔńĬėŋĦĳŅıľĸńĔĽŌĨĶ 
 

 

/,ȮȮĔŅĶĔŜŅĔńĭĴŅĨĶģŅĬȮ 
ĔŅĶĭĶŇľŅĶěńħĔŅĶľĸńĔĽŌĨĶŏĮƦĬœĮĨŅĴŏĔĦĤƢĴŅĨĶģŅĬľĸńĔĽŌĨĶĶŃħńĭĭńĦĤŇĨĻŉĔļŅȮŐĸŃĔĶŀĭĴŅĨĶģŅĬ
ėŋĦĺŋĥŇĶŃħńĭŀŋħĴĻŉĔļŅŐľƞĚĝŅĨŇ-ĴŅĨĶģŅĬėŋĦĺŋĥŇĽŅĕŅĺŇĝŅȮĨĸŀħĶŃĵŃŏĺĸŅĪňŗĴňĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬ
ŒĬľĸńĔĽŌĨĶ 
- ŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶȮȮ 
ěŜŅĬĺĬŀĵƞŅĚĬƟŀĵȮ1ȮėĬȮĴňėŋĦĺŋĥŇĮĶŇĠĠŅŏŀĔľĶŊŀŏĪňĵĭŏĪƞŅȮľĶŊŀĕńŘĬĨŗŜŅĮĶŇĠĠŅőĪľĶŊŀŏĪňĵĭŏĪƞŅĪňŗĴň
ĨŜŅŐľĬƞĚĶŀĚĻŅĽĨĶŅěŅĶĵƢȮŐĸŃĴňįĸĚŅĬĪŅĚĺŇĝŅĔŅĶĪňŗœĴƞŒĝƞĽƞĺĬľĬŉŗĚĕŀĚĔŅĶĻŉĔļŅŏıŊŗŀĶńĭĮĶŇĠĠŅȮ
ŐĸŃŏĮƦĬįĸĚŅĬĪňŗœħƟĶńĭĔŅĶŏįĵŐıĶƞĨŅĴľĸńĔŏĔĦĤƢĪňŗĔŜŅľĬħŒĬĔŅĶıŇěŅĶĦŅŐĨƞĚĨńŘĚŒľƟĭŋėėĸħŜŅĶĚ
ĨŜŅŐľĬƞĚĪŅĚĺŇĝŅĔŅĶŀĵƞŅĚĬƟŀĵȮ1ȮĶŅĵĔŅĶŒĬĶŀĭȮ3ȮĮƖĵƟŀĬľĸńĚȮőħĵŀĵƞŅĚĬƟŀĵȮ/ȮĶŅĵĔŅĶĨƟŀĚŏĮƦĬ
įĸĚŅĬĺŇěńĵ 

- ŀŅěŅĶĵƢĮĶŃěŜŅľĸńĔĽŌĨĶȮ 
 ĶŃħńĭĮĶŇĠĠŅőĪ 

ĴňėŋĦĺŋĥŇĕńŘĬĨŗŜŅĮĶŇĠĠŅőĪľĶŊŀŏĪňĵĭŏĪƞŅȮŐĸŃĴňįĸĚŅĬĪŅĚĺŇĝŅĔŅĶĪňŗœĴƞŒĝƞĽƞĺĬľĬŉŗĚĕŀĚĔŅĶĻŉĔļŅŏıŊŗŀĶńĭ
ĮĶŇĠĠŅȮŐĸŃŏĮƦĬįĸĚŅĬĪŅĚĺŇĝŅĔŅĶĪňŗœħƟĶńĭĔŅĶŏįĵŐıĶƞĨŅĴľĸńĔŏĔĦĤƢĪňŗĔŜŅľĬħŒĬĔŅĶıŇěŅĶĦŅ
ŐĨƞĚĨńŘĚŒľƟĭŋėėĸħŜŅĶĚĨŜŅŐľĬƞĚĪŅĚĺŇĝŅĔŅĶȮŀĵƞŅĚĬƟŀĵȮ1ȮĶŅĵĔŅĶŒĬĶŀĭȮ3ȮĮƖĵƟŀĬľĸńĚȮőħĵŀĵƞŅĚĬƟŀĵ 
/ȮĶŅĵĔŅĶĨƟŀĚŏĮƦĬįĸĚŅĬĺŇěńĵ 

- ĴňĔŅĶĮĶńĭĮĶŋĚľĸńĔĽŌĨĶŀĵƞŅĚĬƟŀĵĪŋĔȮ3ȮĮƖȮőħĵĬŜŅėĺŅĴėŇħŏľŖĬĕŀĚȮįŌƟĪĶĚėŋĦĺŋĥŇȮįŌƟŒĝƟĭńĦĤŇĨȮŐĸŃįŌƟĴň

ĽƞĺĬœħƟ+ĽƞĺĬŏĽňĵȮŐĸŃĔŅĶŏĮĸňŗĵĬŐĮĸĚĪŅĚŏĻĶļģĔŇěȮĽńĚėĴȮŐĸŃėĺŅĴĔƟŅĺľĬƟŅĪŅĚĺŇĝŅĔŅĶȮĴŅ

ĮĶŃĔŀĭĔŅĶıŇěŅĶĦŅ 

  

2,ȮȮĭńĦĤŇĨ 
- ĴňĔŅĶĮĶŃŏĴŇĬėŋĦĳŅıĭńĦĤŇĨĨŅĴĔĶŀĭĴŅĨĶģŅĬėŋĦĺŋĥŇĶŃħńĭŀŋħĴĻŉĔļŅŐľƞĚĝŅĨŇȮŒĬĴŋĴĴŀĚĕŀĚįŌƟŒĝƟ
ĭńĦĤŇĨȮőħĵıŇěŅĶĦŅěŅĔėŋĦĸńĔļĦŃĪňŗıŉĚĮĶŃĽĚėƢĨŅĴĪňŗľĸńĔĽŌĨĶĔŜŅľĬħȮĞŉŗĚėĶŀĭėĸŋĴįĸĔŅĶŏĶňĵĬĶŌƟ
ŀĵƞŅĚĬƟŀĵȮ3ȮħƟŅĬȮėŊŀȮ/'ȮħƟŅĬėŋĦīĶĶĴȮěĶŇĵīĶĶĴȮ0'ȮħƟŅĬėĺŅĴĶŌƟȮ1'ȮħƟŅĬĪńĔļŃĪŅĚĮƤĠĠŅȮ2'ȮħƟŅĬ
ĪńĔļŃėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚĭŋėėĸŐĸŃėĺŅĴĶńĭįŇħĝŀĭȮ3'ȮħƟŅĬĪńĔļŃĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚĨńĺŏĸĕȮĔŅĶ
ĽŊŗŀĽŅĶȮŐĸŃĔŅĶŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻȮ 

- ĔŅĶŏįĵŐıĶƞįĸĚŅĬĮĶŇĠĠŅĬŇıĬīƢŐĸŃŏĔĦĤƢĔŅĶĽŜŅŏĶŖěĔŅĶĻŉĔļŅȮ 
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ľĸńĔĽŌĨĶŐĭĭȮ/Ȯ&ŐįĬȮĔȮŐĭĭȮĔ/' 
+ȮįĸĚŅĬĺŇĪĵŅĬŇıĬīƢľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚĺŇĪĵŅĬŇıĬīƢĨƟŀĚœħƟĶńĭĔŅĶŏįĵŐıĶƞȮľĶŊŀŀĵƞŅĚĬƟŀĵœħƟĶńĭ

ĔŅĶĨŀĭĶńĭŒľƟŏįĵŐıĶƞŒĬĺŅĶĽŅĶĶŃħńĭĬŅĬŅĝŅĨŇĪňŗŀĵŌƞŒĬģŅĬĕƟŀĴŌĸȮSCOPUSȮŐĸŃŀĵŌƞŒĬėĺŀœĪĸƢȮ3Ȯ&Q3'Ȯ
őħĵĴňĬńĔĻŉĔļŅŏĮƦĬĝŊŗŀŐĶĔŀĵƞŅĚĬƟŀĵȮ/ȮŏĶŊŗŀĚȮ 

+ȮĬńĔĻŉĔļŅĨƟŀĚĬŜŅŏĽĬŀįĸĚŅĬĺŇĪĵŅĬŇıĬīƢľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚįĸĚŅĬĺŇĪĵŅĬŇıĬīƢŒĬĔŅĶĮĶŃĝŋĴ
ĺŇĝŅĔŅĶĶŃħńĭĬŅĬŅĝŅĨŇĪňŗŏĮƦĬĪňŗĵŀĴĶńĭŒĬĽŅĕŅĺŇĝŅȮŀĵƞŅĚĬƟŀĵȮ/ȮŏĶŊŗŀĚ 
ľĸńĔĽŌĨĶȮŐĭĭȮ0ȮȮ&ŐįĬȮĔȮŐĭĭȮĔ0' 

 įĸĚŅĬĺŇĪĵŅĬŇıĬīƢȮľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚįĸĚŅĬĺŇĪĵŅĬŇıĬīƢœħƟĶńĭĔŅĶŏįĵŐıĶƞȮľĶŊŀŀĵƞŅĚĬƟŀĵ
œħƟĶńĭĔŅĶĨŀĭĶńĭŒľƟŏįĵŐıĶƞŒĬĺŅĶĽŅĶĶŃħńĭĬŅĬŅĝŅĨŇȮľĶŊŀĶŃħńĭĝŅĨŇĪňŗŀĵŌƞŒĬģŅĬĕƟŀĴŌĸȮTCI Tier/ȮľĶŊŀ
ŏįĵŐıĶƞŏĮƦĬĭĪėĺŅĴĜĭńĭŏĨŖĴȮ&full  paper'ȮŒĬŏŀĔĽŅĶŏįĵŐıĶƞĔŅĶĮĶŃĝŋĴĺŇĝŅĔŅĶȮ&Proceedings'Ȯ
ĶŃħńĭĬŅĬŅĝŅĨŇĪňŗŏĮƦĬĪňŗĵŀĴĶńĭŒĬĽŅĕŅĺŇĝŅȮőħĵĴňĬńĔĻŉĔļŅŏĮƦĬĝŊŗŀŐĶĔŀĵƞŅĚĬƟŀĵȮ/ȮŏĶŊŗŀĚ 

 
1,ȮȮĬńĔĻŉĔļŅȮ 

- ĴňĔĶŃĭĺĬĔŅĶĶńĭĬńĔĻŉĔļŅĪňŗŏľĴŅŃĽĴȮőħĵĔŜŅľĬħŏĔĦĤƢĔŅĶėńħŏĸŊŀĔŐĸŃėŋĦĽĴĭńĨŇĕŀĚĬńĔĻŉĔļŅŒľƟ
ĽŀħėĸƟŀĚĔńĭĸńĔļĦŃĕŀĚľĸńĔĽŌĨĶȮŐĸŃĴňĔŅĶŏĨĶňĵĴėĺŅĴıĶƟŀĴĔƞŀĬŏĕƟŅĻŉĔļŅȮŏıŊŗŀŒľƟĬńĔĻŉĔļŅĴňėĺŅĴ
ıĶƟŀĴŒĬĔŅĶŏĶňĵĬŐĸŃĽŅĴŅĶĩĽŜŅŏĶŖěĔŅĶĻŉĔļŅœħƟĨŅĴĶŃĵŃŏĺĸŅĪňŗľĸńĔĽŌĨĶĔŜŅľĬħ 

- ĴňĔŅĶěńħĔŇěĔĶĶĴŏıŊŗŀıńĥĬŅėĺŅĴĶŌƟȮėĺŅĴĽŅĴŅĶĩȮŐĸŃĻńĔĵĳŅıĕŀĚĬńĔĻŉĔļŅŒĬĶŌĮŐĭĭĨƞŅĚŕȮ
ŏĽĶŇĴĽĶƟŅĚėĺŅĴŏĮƦĬıĸŏĴŊŀĚħňĪňŗĴňěŇĨĽŜŅĬŉĔĽŅīŅĶĦŃȮŐĸŃŏĽĶŇĴĽĶƟŅĚĪńĔļŃĔŅĶŏĶňĵĬĶŌƟŒĬĻĨĺĶĶļĪňŗȮ0/ 

- ĴňĔŅĶŐĨƞĚĨńŘĚŀŅěŅĶĵƢĪňŗĮĶŉĔļŅĪńŗĺœĮŏıŊŗŀŒľƟėŜŅĮĶŉĔļŅħƟŅĬĺŇĝŅĔŅĶȮŐĸŃŐĬŃŐĬĺŒľƟŐĔƞĬńĔĻŉĔļŅĪŋĔėĬȮ
őħĵŀŅěŅĶĵƢěŃĨƟŀĚĔŜŅľĬħĝńŗĺőĴĚŒľƟėŜŅĮĶŉĔļŅȮ&Office Hours'ȮŏıŊŗŀŒľƟĬńĔĻŉĔļŅĽŅĴŅĶĩŏĕƟŅĮĶŉĔļŅœħƟȮ 

- ĴňĔŅĶĽŜŅĶĺěĕƟŀĴŌĸĔŅĶėĚŀĵŌƞĕŀĚĬńĔĻŉĔļŅȮŀńĨĶŅĔŅĶĽŜŅŏĶŖěĔŅĶĻŉĔļŅȮŏıŊŗŀĮĶŃŏĴŇĬŐĬĺőĬƟĴįĸĔŅĶ
ħŜŅŏĬŇĬĚŅĬ 

- ĴňĶŃĭĭĔŅĶěńħĔŅĶĕƟŀĶƟŀĚŏĶňĵĬĕŀĚĬńĔĻŉĔļŅĪňŗĴňĮĶŃĽŇĪīŇĳŅıȮőħĵĴňĔŅĶĮĶŃŏĴŇĬėĺŅĴıŉĚıŀŒěĕŀĚĔŅĶ
ĶńĭŐĸŃĔŅĶĽƞĚŏĽĶŇĴĔŅĶıńĥĬŅĬńĔĻŉĔļŅȮŐĸŃįĸĔŅĶěńħĔŅĶĕƟŀĶƟŀĚŏĶňĵĬȮ 

 
2,ȮȮŀŅěŅĶĵƢȮ 

- ĴňĶŃĭĭĔŅĶĶńĭŀŅěŅĶĵƢŒľĴƞĪňŗĽŀħėĸƟŀĚĔńĭĶŃŏĭňĵĭ-ĕƟŀĭńĚėńĭĕŀĚĴľŅĺŇĪĵŅĸńĵȮŐĸŃĨƟŀĚĴňėŃŐĬĬ
ĪħĽŀĭėĺŅĴĽŅĴŅĶĩĳŅļŅŀńĚĔķļĨŅĴŏĔĦĤƢĪňŗĴľŅĺŇĪĵŅĸńĵĔŜŅľĬħȮĞŉŗĚĽŀħėĸƟŀĚĔńĭĮĶŃĔŅĻ
ėĦŃĔĶĶĴĔŅĶĔŅĶŀŋħĴĻŉĔļŅȮŏĶŊŗŀĚȮĴŅĨĶģŅĬėĺŅĴĽŅĴŅĶĩĳŅļŅŀńĚĔķļĕŀĚŀŅěŅĶĵƢĮĶŃěŜŅȮ 

- ĴňĶŃĭĭĔŅĶĭĶŇľŅĶȮŐĸŃĶŃĭĭĔŅĶĽƞĚŏĽĶŇĴŐĸŃıńĥĬŅŀŅěŅĶĵƢĪňŗŏľĴŅŃĽĴŐĸŃĽŀħėĸƟŀĚĔńĭĺŇĽńĵĪńĻĬƢ
ŐĸŃĬőĵĭŅĵĕŀĚĴľŅĺŇĪĵŅĸńĵȮŐĸŃŐĬĺĪŅĚĕŀĚľĸńĔĽŌĨĶ 

- ĴňĶŃĭĭĔŅĶıńĥĬŅėŋĦĳŅıŀŅěŅĶĵƢȮŏıŊŗŀŒľƟŀŅěŅĶĵƢĴňėĺŅĴĶŌƟėĺŅĴŏĝňŗĵĺĝŅĠŒĬĽŅĕŅĺŇĝŅĪňŗŏĮƕħĽŀĬȮŐĸŃ
ĴňėĺŅĴĔƟŅĺľĬƟŅŒĬĔŅĶįĸŇĨįĸĚŅĬĪŅĚĺŇĝŅĔŅĶŀĵƞŅĚĨƞŀŏĬŊŗŀĚ 
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- ĴňĔŅĶĽŜŅĶĺěĕƟŀĴŌĸŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶĪňŗĴňėŋĦĺŋĥŇĮĶŇĠĠŅŏŀĔȮĨŜŅŐľĬƞĚĪŅĚĺŇĝŅĔŅĶȮįĸĚŅĬ
ĪŅĚĺŇĝŅĔŅĶȮĔŅĶėĚŀĵŌƞĕŀĚŀŅěŅĶĵƢȮŐĸŃėĺŅĴıŉĚıŀŒěĨƞŀĔĶŃĭĺĬĔŅĶĶńĭŀŅěŅĶĵƢŐĸŃĔŅĶĭĶŇľŅĶĕŀĚ
ŀŅěŅĶĵƢȮŏıŊŗŀĮĶŃŏĴŇĬŐĬĺőĬƟĴįĸĔŅĶħŜŅŏĬŇĬĚŅĬ 
 

3,ȮȮľĸńĔĽŌĨĶȮĔŅĶŏĶňĵĬĔŅĶĽŀĬȮĔŅĶĮĶŃŏĴŇĬįŌƟŏĶňĵĬȮ 
- ĴňĔĶŃĭĺĬĔŅĶŀŀĔŐĭĭ-ĮĶńĭĮĶŋĚľĸńĔĽŌĨĶŐĸŃĔĶŃĭĺĬĺŇĝŅŒľƟĴňŏĬŊŘŀľŅĪňŗĪńĬĽĴńĵȮœħƟĴŅĨĶģŅĬĪŅĚ
ĺŇĝŅĔŅĶ-ĺŇĝŅĝňıȮĽŀħėĸƟŀĚĔńĭėĺŅĴĨƟŀĚĔŅĶĕŀĚĨĸŅħŐĶĚĚŅĬȮŐĸŃŐįĬıńĥĬŅŏĻĶļģĔŇěŐĸŃĽńĚėĴ
ŐľƞĚĝŅĨŇȮ 

- ĴňĶŃĭĭŐĸŃĔĸœĔĔŅĶıŇěŅĶĦŅŀĬŋĴńĨŇľńĺĕƟŀĮĶŇĠĠŅĬŇıĬīƢ 
- ĴňĔŅĶĔŜŅľĬħŀŅěŅĶĵƢįŌƟĽŀĬŒĬŐĨƞĸŃĔĶŃĭĺĬĺŇĝŅȮőħĵėŜŅĬŉĚĩŉĚėĺŅĴĶŌƟėĺŅĴĽŅĴŅĶĩŐĸŃėĺŅĴ
ŏĝňŗĵĺĝŅĠŒĬĔĶŃĭĺĬĺŇĝŅĪňŗĽŀĬȮŐĸŃĴňĔŅĶĔŜŅĔńĭȮĨŇħĨŅĴȮŐĸŃĨĶĺěĽŀĭĔŅĶěńħĪŜŅŐįĬĔŅĶŏĶňĵĬĶŌƟȮŐĸŃ
ĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬȮ&Ĵėŀ,1ȮŐĸŃȮĴėŀ,2' 

- ĴňĶŃĭĭŐĸŃĔĸœĔĔŅĶŐĨƞĚĨńŘĚŀŅěŅĶĵƢĪňŗĮĶŉĔļŅĮĶŇĠĠŅĬŇıĬīƢȮŏıŊŗŀĝƞĺĵŏľĸŊŀĔŜŅĔńĭȮĨŇħĨŅĴŒĬĔŅĶĪŜŅ
ĮĶŇĠĠŅĬŇıĬīƢŐĸŃĔŅĶĨňıŇĴıƢįĸĚŅĬ 

- ĴňĔŅĶĮĶŃŏĴŇĬįŌƟŏĶňĵĬȮĔŜŅĔńĭŒľƟĴňĔŅĶĮĶŃŏĴŇĬĨŅĴĽĳŅıěĶŇĚȮŐĸŃĴňĺŇīňĔŅĶĮĶŃŏĴŇĬĪňŗľĸŅĔľĸŅĵȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ
&Ĵėŀ,3ȮȮĴėŀ,4ȮŐĸŃȮĴėŀ,5'Ȯ 
 

6,ȮȮĽŇŗĚĽĬńĭĽĬŋĬĔŅĶŏĶňĵĬĶŌƟȮ 
- ĴňĶŃĭĭĔŅĶħŜŅŏĬŇĬĚŅĬĕŀĚĳŅėĺŇĝŅ-ėĦŃ-ĴľŅĺŇĪĵŅĸńĵȮőħĵĔŅĶĴňĽƞĺĬĶƞĺĴĕŀĚŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭ
ľĸńĔĽŌĨĶȮŒĬĔŅĶěńħŏĨĶňĵĴĽŇŗĚĽĬńĭĽĬŋĬĔŅĶŏĶňĵĬĶŌƟĪňŗěŜŅŏĮƦĬĨƞŀĔŅĶŏĶňĵĬĔŅĶĽŀĬȮĪńŘĚĪŅĚħƟŅĬĔŅĵĳŅıȮ
ŀŋĮĔĶĦƢȮŏĪėőĬőĸĵňȮŐĸŃĽŇŗĚŀŜŅĬĺĵėĺŅĴĽŃħĺĔľĶŊŀĪĶńıĵŅĔĶĪňŗŏŀŊŘŀĨƞŀĔŅĶŏĶňĵĬĶŌƟȮȮŀĵƞŅĚŏıňĵĚıŀŐĸŃ
ŏľĴŅŃĽĴĨƞŀĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬȮĞŉŗĚěŃĽƞĚįĸŒľƟįŌƟŏĶňĵĬĽŅĴŅĶĩŏĶňĵĬĶŌƟœħƟŀĵƞŅĚĴňĮĶŃĽŇĪīŇįĸ 

- ĴňĔŅĶĽŜŅĶĺěėĺŅĴıŉĚıŀŒěŐĸŃėĺŅĴĨƟŀĚĔŅĶĕŀĚŀŅěŅĶĵƢįŌƟĽŀĬŐĸŃĬńĔĻŉĔļŅĨƞŀĽŇŗĚĽĬńĭĽĬŋĬĔŅĶ
ŏĶňĵĬĶŌƟȮŐĸŃĬŜŅįĸĔŅĶĽŜŅĶĺěĴŅıńĥĬŅĮĶńĭĮĶŋĚ 
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5, ĨńĺĭƞĚĝňŘįĸĔŅĶħŜŅŏĬŇĬĚŅĬȮ&Key Performance Indicators'ȮȮȮȮ 

ħńĝĬňĭƞĚĝňŘįĸĔŅĶħŜŅŏĬŇĬĚŅĬ ĮƖĪňŗȮ/ ĮƖĪňŗȮ0 ĮƖĪňŗȮ1 ĮƖĪňŗȮ2 ĮƖĪňŗȮ3 

1. ĴňĔŅĶĮĶŃĝŋĴľĸńĔĽŌĨĶŏıŊŗŀĺŅĚŐįĬȮĨŇħĨŅĴȮŐĸŃĪĭĪĺĬĔŅĶħŜŅŏĬŇĬĚŅĬľĸńĔĽŌĨĶ
ŀĵƞŅĚĬƟŀĵĮƖĔŅĶĻŉĔļŅĸŃĽŀĚėĶńŘĚȮőħĵĴňŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶŏĕƟŅĶƞĺĴ
ĮĶŃĝŋĴŀĵƞŅĚĬƟŀĵȮĶƟŀĵĸŃȮ6.ȮŐĸŃĴňĔŅĶĭńĬĪŉĔĔŅĶĮĶŃĝŋĴĪŋĔėĶńŘĚ 

 
x 

 
x 

 
x 

 
x 

 
x 

2. ĴňĶŅĵĸŃŏŀňĵħĕŀĚľĸńĔĽŌĨĶȮĨŅĴŐĭĭȮĴėŀ,2 ĪňŗĽŀħėĸƟŀĚĔńĭĔĶŀĭ
ĴŅĨĶģŅĬėŋĦĺŋĥŇŐľƞĚĝŅĨŇȮľĶŊŀȮĴŅĨĶģŅĬėŋĦĺŋĥŇĽŅĕŅ-ĽŅĕŅĺŇĝŅȮ 

x x x x x 

3. ĴňĶŅĵĸŃŏŀňĵħĕŀĚĔĶŃĭĺĬĺŇĝŅȮŐĸŃĶŅĵĸŃŏŀňĵħĕŀĚĮĶŃĽĭĔŅĶĦƢ
ĳŅėĽĬŅĴȮ&ĩƟŅĴň'ȮĨŅĴŐĭĭȮĴėŀ,1ȮĴėŀȮŐĸŃ,2Ȯ ŀĵƞŅĚĬƟŀĵĔƞŀĬĔŅĶŏĮƕħĽŀĬ
ŒĬŐĨƞĸŃĳŅėĔŅĶĻŉĔļŅŒľƟėĶĭĪŋĔĔĶŃĭĺĬĺŇĝŅ 

x x x x x 

4. ěńħĪŜŅĶŅĵĚŅĬįĸĔŅĶħŜŅŏĬŇĬĔŅĶĕŀĚĔĶŃĭĺĬĺŇĝŅȮŐĸŃĶŅĵĚŅĬįĸĔŅĶ
ħŜŅŏĬŇĬĔŅĶĕŀĚĮĶŃĽĭĔŅĶĦƢĳŅėĽĬŅĴȮĨŅĴŐĭĭȮĴėŀ,5 ŐĸŃȮĴėŀ,6  
ŒľƟėĶĭĪŋĔĔĶŃĭĺĬĺŇĝŅĪňŗŏĮƕħĽŀĬŒĬľĸńĔĽŌĨĶȮĳŅĵŒĬ 30 ĺńĬȮ 
ľĸńĚĺńĬĮƕħĳŅėĔŅĶĻŉĔļŅȮ 

x x x x x 

5. ěńħĪŜŅĶŅĵĚŅĬįĸĔŅĶħŜŅŏĬŇĬĔŅĶĕŀĚľĸńĔĽŌĨĶȮĨŅĴŐĭĭȮĴėŀ,7 ĳŅĵŒĬ 60 ĺńĬȮ
ľĸńĚĽŇŘĬĽŋħĮƖĔŅĶĻŉĔļŅȮ 

x x x x x 

6. ĴňĔŅĶĪĺĬĽŀĭįĸĽńĴķĪīŇśĕŀĚĬńĔĻŉĔļŅĨŅĴĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟȮ 
ĪňŗĔŜŅľĬħŒĬȮĴėŀ, 1ȮŐĸŃĴėŀ,2Ȯ &ĩƟŅĴň'ȮŀĵƞŅĚĬƟŀĵĶƟŀĵĸŃȮ03Ȯ 
ĕŀĚĔĶŃĭĺĬĺŇĝŅĪňŗŏĮƕħĽŀĬŒĬŐĨƞĸŃĮƖĔŅĶĻŉĔļŅ 

x x x x x 

7. ĴňĔŅĶıńĥĬŅ-ĮĶńĭĮĶŋĚĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬȮĔĸĵŋĪīƢĔŅĶĽŀĬȮľĶŊŀȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ
ĔŅĶĮĶŃŏĴŇĬįĸĔŅĶŏĶňĵĬĶŌƟȮěŅĔįĸĔŅĶĮĶŃŏĴŇĬĔŅĶħŜŅŏĬŇĬĚŅĬĪňŗĶŅĵĚŅĬȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ
ŒĬȮĴėŀ,7 ĮƖĪňŗŐĸƟĺȮ 

 x x x x 

8. ŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶĪňŗœħƟĶńĭĔŅĶŐĨƞĚĨńŘĚŒľĴƞȮœħƟĶńĭėŜŅŐĬŃĬŜŅȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ
ħƟŅĬĔŅĶĭĶŇľŅĶěńħĔŅĶľĸńĔĽŌĨĶ 

x x x x x 

9. ŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶĪŋĔėĬœħƟĶńĭĔŅĶıńĥĬŅĪŅĚĺŇĝŅĔŅĶȮŐĸŃ-ľĶŊŀ
ĺŇĝŅĝňıŀĵƞŅĚĬƟŀĵĮƖĸŃľĬŉŗĚėĶńŘĚ 

x x x x x 

10. ěŜŅĬĺĬĭŋėĸŅĔĶĽĬńĭĽĬŋĬĔŅĶŏĶňĵĬĔŅĶĽŀĬȮ&ĩƟŅĴň'ȮœħƟĶńĭĔŅĶıńĥĬŅĺŇĝŅĔŅĶȮ
ŐĸŃ-ľĶŊŀĺŇĝŅĝňıȮœĴƞĬƟŀĵĔĺƞŅĶƟŀĵĸŃȮ3.ȮĨƞŀĮƖȮȮ 

N-A N-A N-A N-A N-A 

11. ĶŃħńĭėĺŅĴıŉĚıŀŒěĕŀĚĬńĔĻŉĔļŅĮƖĽŋħĪƟŅĵ-ĭńĦĤŇĨŒľĴƞĪňŗĴňĨƞŀėŋĦĳŅıľĸńĔĽŌĨĶȮ
ŏĜĸňŗĵœĴƞĬƟŀĵĔĺƞŅ 3,51 ěŅĔėŃŐĬĬŏĨŖĴ 5,0 

 x x x x 

12. ĶŃħńĭėĺŅĴıŉĚıŀŒěĕŀĚįŌƟŒĝƟĭńĦĤŇĨĪňŗĴňĨƞŀĭńĦĤŇĨŒľĴƞȮŏĜĸňŗĵœĴƞĬƟŀĵĔĺƞŅ 3,51 
ěŅĔėŃŐĬĬŏĨŖĴ 5,0 

  x x x 

ĶĺĴĨńĺĭƞĚĝňŘȮ&ĕƟŀ'ȮŒĬŐĨƞĸŃĮƖ 6 10 11 11 11 
ĨńĺĭƞĚĝňŘĭńĚėńĭȮ&ĕƟŀĪňŗ' 1+5 1+5 1+5 1+5 1+5 
ĨńĺĭƞĚĝňŘĨƟŀĚįƞŅĬĶĺĴȮ&ĕƟŀ'Ȯ 7 8 9 9 9 
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ŏĔĦĤƢĮĶŃŏĴŇĬ8ȮľĸńĔĽŌĨĶœħƟĴŅĨĶģŅĬĨŅĴĔĶŀĭĴŅĨĶģŅĬėŋĦĺŋĥŇłĨƟŀĚįƞŅĬŏĔĦĤƢĮĶŃŏĴŇĬħńĚĬňŘȮȮȮȮȮȮȮȮȮȮ 

ĨńĺĭƞĚĝňŘĭńĚėńĭȮ&ĨńĺĭƞĚĝňŘĪňŗ 1+5'ȮĴňįĸħŜŅŏĬŇĬĔŅĶĭĶĶĸŋĨŅĴŏĮƚŅľĴŅĵȮŐĸŃĴňěŜŅĬĺĬĨńĺĭƞĚĝňŘĪňŗĴňįĸħŜŅŏĬŇĬĔŅĶĭĶĶĸŋ
ŏĮƚŅľĴŅĵœĴƞĬƟŀĵĔĺƞŅ 80 #ȮĕŀĚĨńĺĭƞĚĝňŘĶĺĴȮőħĵıŇěŅĶĦŅěŅĔěŜŅĬĺĬĨńĺĭƞĚĝňŘĭńĚėńĭŐĸŃĨńĺĭƞĚĝňŘĶĺĴŒĬŐĨƞĸŃĮƖ 
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ľĴĺħĪňŗȮ8,ȮĔĶŃĭĺĬĔŅĶĔŅĶĮĶŃŏĴŇĬŐĸŃĮĶńĭĮĶŋĚľĸńĔĽŌĨĶ 

/,ȮȮĔŅĶĮĶŃŏĴŇĬĮĶŃĽŇĪīŇįĸĕŀĚĔŅĶĽŀĬ 
ȮȮȮȮ1,1 ĔĶŃĭĺĬĔŅĶĮĶŃŏĴŇĬŐĸŃĮĶńĭĮĶŋĚŐįĬĔĸĵŋĪīƢĔŅĶĽŀĬ 
XȮĴňĔŅĶĮĶŃŏĴŇĬįĸĔŅĶĽŀĬĕŀĚŀŅěŅĶĵƢőħĵĬńĔĻŉĔļŅȮŐĸŃĬŜŅįĸĔŅĶĮĶŃŏĴŇĬĴŅĺŇŏėĶŅŃľƢŏıŊŗŀľŅěŋħŀƞŀĬ
ŐĸŃěŋħŐĕŖĚŒĬĔŅĶĽŀĬĕŀĚŀŅěŅĶĵƢįŌƟĽŀĬȮŏıŊŗŀĮĶńĭĔĸĵŋĪīƢĔŅĶĽŀĬŒľƟŏľĴŅŃĽĴȮőħĵŀŅěŅĶĵƢŐĨƞĸŃĪƞŅĬ 

XȮĴňĔŅĶĮĶŃŏĴŇĬįĸĔŅĶŏĶňĵĬĶŌƟĕŀĚĬńĔĻŉĔļŅőħĵĔŅĶĽŀĭȮ 
XȮĴňĔŅĶĮĶŃŏĴŇĬįĸĔŅĶŏĶňĵĬĶŌƟĕŀĚĬńĔĻŉĔļŅőħĵĔŅĶĮĢŇĭńĨŇĚŅĬĔĸŋƞĴ 
XȮĺŇŏėĶŅŃľƢŏıŊŗŀľŅěŋħŀƞŀĬŐĸŃěŋħŐĕŖĚŒĬĔŅĶŏĶňĵĬĶŌƟĕŀĚĬńĔĻŉĔļŅȮŏıŊŗŀĮĶńĭĔĸĵŋĪīƢĔŅĶĽŀĬŒľƟŏľĴŅŃĽĴ
ĔńĭĬŇĽŇĨŐĨƞĸŃĝńŘĬĮƖȮőħĵŀŅěŅĶĵƢŐĨƞĸŃĪƞŅĬ 

 
/,0ȮĔĶŃĭĺĬĔŅĶĮĶŃŏĴŇĬĪńĔļŃĕŀĚŀŅěŅĶĵƢŒĬĔŅĶŒĝƟŐįĬĔĸĵŋĪīƢĔŅĶĽŀĬ 
XȮŒľƟĬńĔĻŉĔļŅœħƟĮĶŃŏĴŇĬįĸĔŅĶĽŀĬĕŀĚŀŅěŅĶĵƢŒĬĪŋĔħƟŅĬȮĪńŘĚŒĬħƟŅĬĪńĔļŃȮĔĸĵŋĪīƢĔŅĶĽŀĬȮŐĸŃĔŅĶ
ŒĝƟĽŊŗŀŒĬĪŋĔĶŅĵĺŇĝŅ 

 
2. ĔŅĶĮĶŃŏĴŇĬľĸńĔĽŌĨĶŒĬĳŅıĶĺĴ 
ȮȮȮȮȮXȮĮĶŃŏĴŇĬőħĵĬńĔĻŉĔļŅĮƖĽŋħĪƟŅĵ 
ȮȮȮȮȮXȮĮĶŃŏĴŇĬőħĵĭńĦĤŇĨĪňŗĽŜŅŏĶŖěĔŅĶĻŉĔļŅ 
ȮȮȮȮȮXȮĮĶŃŏĴŇĬőħĵįŌƟŒĝƟĭńĦĤŇĨ-įŌƟĴňĽƞĺĬœħƟĽƞĺĬŏĽňĵŀŊŗĬŕ 
 
3. ĔŅĶĮĶŃŏĴŇĬįĸĔŅĶħŜŅŏĬŇĬĚŅĬĨŅĴĶŅĵĸŃŏŀňĵħľĸńĔĽŌĨĶ 
ĔŅĶĮĶŃŏĴŇĬėŋĦĳŅıĔŅĶĻŉĔļŅĮĶŃěŜŅĮƖȮĨŅĴħńĝĬňĭƞĚĝňŘįĸĔŅĶħŜŅŏĬŇĬĚŅĬĪňŗĶŃĭŋŒĬľĴĺħĪňŗ 7 ĕƟŀ 7 őħĵ

ėĦŃĔĶĶĴĔŅĶĮĶŃŏĴŇĬŀĵƞŅĚĬƟŀĵ 3 ėĬȮĮĶŃĔŀĭħƟĺĵįŌƟĪĶĚėŋĦĺŋĥŇŒĬĽŅĕŅĺŇĝŅŀĵƞŅĚĬƟŀĵ 1 ėĬȮĪňŗœħƟĶńĭĔŅĶ
ŐĨƞĚĨńŘĚěŅĔĴľŅĺŇĪĵŅĸńĵ 
 
2,ȮȮĔŅĶĪĭĪĺĬįĸĔŅĶĮĶŃŏĴŇĬŐĸŃĺŅĚŐįĬĮĶńĭĮĶŋĚ 

ŒľƟĔĶĶĴĔŅĶĺŇĝŅĔŅĶĮĶŃěŜŅĽŅĕŅĺŇĝŅ-ĳŅėĺŇĝŅȮĶĺĭĶĺĴĕƟŀĴŌĸěŅĔĔŅĶĮĶŃŏĴŇĬĔŅĶŏĶňĵĬĔŅĶĽŀĬĕŀĚ
ŀŅěŅĶĵƢȮĬńĔĻŉĔļŅȮĭńĦĤŇĨȮŐĸŃįŌƟŒĝƟĭńĦĤŇĨȮŐĸŃĕƟŀĴŌĸěŅĔȮĴėŀ,5, 6, 7ȮŏıŊŗŀĪĶŅĭĮƤĠľŅĕŀĚĔŅĶĭĶŇľŅĶ
ľĸńĔĽŌĨĶĪńŘĚŒĬĳŅıĶĺĴŐĸŃŒĬŐĨƞĸŃĶŅĵĺŇĝŅȮŐĸŃĬŜŅœĮĽŌƞĔŅĶħŜŅŏĬŇĬĔŅĶĮĶńĭĮĶŋĚĔĶŃĭĺĬĺŇĝŅŐĸŃľĸńĔĽŌĨĶ
ĨƞŀœĮȮĽŜŅľĶńĭĔŅĶĮĶńĭĮĶŋĚľĸńĔĽŌĨĶĬńŘĬěŃĔĶŃĪŜŅĪŋĔȮŕȮ5 ĮƖȮĪńŘĚĬňŘŏıŊŗŀŒľƟľĸńĔĽŌĨĶĴňėĺŅĴĪńĬĽĴńĵŐĸŃĽŀħėĸƟŀĚ
ĔńĭėĺŅĴĨƟŀĚĔŅĶĕŀĚįŌƟŒĝƟĭńĦĤŇĨ 
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ĳŅėįĬĺĔ 
 
1. ėŜŅŀīŇĭŅĵĸńĔļĦŃĔĶŃĭĺĬĺŇĝŅȮȮ 
 
207701Ȯ ĔĸĻŅĽĨĶƢŏĝŇĚĪķļġň 3&3+0+6' 
 Theoretical Mechanics 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮ8ȮȮœĴƞĴňȮ 
 ĪĭĪĺĬŐėĸėŌĸńĽȮıňĝėĦŇĨĕŀĚŏĴĪĶŇĔĞƢȮŏĺĔŏĨŀĶƢȮŐĸŃĔŅĶĺŇŏėĶŅŃľƢŏĪĬŏĞŀĶƢȮĔĸĻŅĽĨĶƢĬŇĺĨńĬĽŜŅľĶńĭ
ĶŃĭĭŀĬŋĳŅėȮȮıĸĻŅĽĨĶƢĕŀĚĺńĨĩŋŐĕŖĚŏĔĶŖĚȮĔŅĶĽńŗĬŐĸŃĔŅĶĮĶŃĵŋĔĨƢȮĽńĴıńĪīĳŅııŇŏĻļȮŐėĸėŌĸńĽĕŀĚĔŅĶŐĮĶ
įńĬŐĸŃĔĸĻŅĽĨĶƢĸŅĔĶŅĬŏěňĵĬȮĔĸĻŅĽĨĶƢŐŁĴŇĸőĪŏĬňĵĬȮȮŐĸŃĔŅĶŐĮĸĚıŇĔńħŐĭĭŐėőĬĬŇėńĸŐĸŃĪķļġňŐŁĴŇĸ
ĨńĬ+ĵŅőėĭň 
 Reviews of calculus, matrix algebra, vector and tensor analysis, Newtonian mechanics 
for system of particles, dynamics of rigid body, oscillation and applications, special relativity, 
Calculus of variation and Lagrangian mechanics, Hamiltonian mechanics, canonical 
transformations and Hamilton+Jacobi theory 
 
207703 ĔĸĻŅĽĨĶƢėĺŀĬĨńĴȮ1       3&3+0+6' 
  Quantum Mechanics 1 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮ8ȮȮœĴƞĴň 
ŐĬĺėŇħıŊŘĬģŅĬĕŀĚĔĸĻŅĽĨĶƢėĺŀĬĨńĴȮıĸĻŅĽĨĶƢėĺŀĬĨńĴȮőĴŏĴĬĨńĴŏĝŇĚĴŋĴȮĔŅĶĶĺĴőĴŏĴĬĨńĴŏĝŇĚĴŋĴȮ

ĪķļġňĔŅĶĶĭĔĺĬȮĨńĺħŜŅŏĬŇĬĔŅĶėĺŅĴľĬŅŐĬƞĬȮĽĩŇĨŇŏĝŇĚėĺŀĬĨńĴȮŐĸŃȮĔŅĶĺńħȮ 
Fundamental concepts of quantum mechanics, quantum dynamics, angular 

momentum, addition of angular momentum, perturbation theory, density operators, 
quantum statistics and measurement 

 
207704   ĔĸĻŅĽĨĶƢėĺŀĬĨńĴȮ2       3&3+0+6' 
  Quantum Mechanics 2 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮ8Ȯĺ,ĲĽ,Ȯ7.3 &2077.3' 

ĪķļġňĔŅĶĶĭĔĺĬĪňŗĕŉŘĬĔńĭŏĺĸŅȮĔŅĶĮĶŃĵŋĔĨƢĽŜŅľĶńĭĔŅĶŐįƞĶńĚĽňȮĽĴĴŅĨĶŒĬĔĸĻŅĽĨĶƢėĺŀĬĨńĴȮȮĪķļġň
ĔŅĶĔĶŃŏěŇĚȮŐĸŃĔĸĻŅĽĨĶƢėĺŀĬĨńĴĽńĴıńĪīĳŅı 

Time+dependent perturbation theory, applications to radiation, symmetry in quantum 
mechanics, scattering theory, and relativistic quantum mechanics 
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207705  ıĸĻŅĽĨĶƢœĲĲƚŅŐĭĭĜĭńĭȮ1      3&3+0+6' 
  Classical Electrodynamics 1 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮ8ȮȮœĴƞĴň 
 œĲĲƚŅĽĩŇĨȮĮƤĠľŅėƞŅĕŀĭĪŅĚœĲĲƚŅĽĩŇĨȮĔŅĶĔĶŃěŅĵŐĭĭľĸŅĵĕńŘĺȮĽĬŅĴœĲĲƚŅŒĬĨńĺĔĸŅĚȮ 
ŐĴƞŏľĸŖĔĽĩŇĨȮĽĬŅĴŐĴƞŏľĸŖĔŒĬĨńĺĔĸŅĚȮĮƤĠľŅėƞŅĕŀĭĪŅĚŐĴƞŏľĸŖĔĽĩŇĨȮĽĬŅĴĪňŗŏĮĸňŗĵĬŐĮĸĚĨŅĴŏĺĸŅŐĸŃĔġ
ĕŀĚĲŅĶŅŏħĵƢȮŐĸŃĽĴĔŅĶĕŀĚŐĴĔĞƢŏĺĸĸƢȮĔŅĶŐĮĸĚŏĔěȮĪķļġňĭĪĕŀĚıŀĵĪƢĨŇĚȮĻńĔĵƢľĬƞĺĚ 
 Electrostatics, boundary+value problems in electrostatics, multipole expansion, electric 
fields in matter, magnetostatics, magnetic fields in matter, boundary+value problems in 
magnetostatics, time+varying fields and FaradayŲs law, and MaxwellŲs equations, gauge 
transformation, PoyntingŲs theorem, retarded potential 
 

207706 ıĸĻŅĽĨĶƢœĲĲƚŅŐĭĭĜĭńĭȮ2       3&3+0+6' 
  Classical Electrodynamics 2 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮ8Ȯĺ,ĲĽ,Ȯ705 '0.55.3&  
 ėĸŊŗĬŐĴƞŏľĸŖĔœĲĲƚŅŐĭĭĶŃĬŅĭŐĸŃĔŅĶŏėĸŊŗŀĬĪňŗįƞŅĬĕŀĚėĸŊŗĬȮĪƞŀĬŜŅėĸŊŗĬȮőıĶĚĽńŗĬıƟŀĚȮŐĸŃ
ŏĽƟĬŒĵĬŜŅŐĽĚȮĶŃĭĭŐįƞĶńĚĽňŀĵƞŅĚĚƞŅĵȮıĸĻŅĽĨĶƢœĲĲƚŅŏĝŇĚĽńĴıńĪīĳŅıȮŀĬŋĳŅėŒĬĽĬŅĴŐĴƞŏľĸŖĔœĲĲƚŅȮĶńĚĽňěŅĔ
ĮĶŃěŋŏėĸŊŗŀĬĪňŗȮȮŐĸŃŀŋĪĔıĸĻŅĽĨĶƢŏĝŇĚŐĴƞŏľĸŖĔ 
 Plane electromagnetic waves and wave propagation, waveguides, resonant cavities 
and optical fibers, simple radiating systems, relativistic electrodynamics, particles in 
electromagnetic fields, radiation by moving charges, and magnetohydrodynamics 
 

207708 ŀŋĦľıĸĻŅĽĨĶƢŐĸŃĔĸĻŅĽĨĶƢŏĝŇĚĽĩŇĨŇ     3&3+0+6' 
  Thermodynamics and Statistical Mechanics 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮ8ȮȮœĴƞĴň 
ľĸńĔĴŌĸŐĸŃĔġĕƟŀĪňŗľĬŉŗĚĕŀĚŀŋĦľıĸĻŅĽĨĶƢȮĔġĕƟŀĪňŗĽŀĚĕŀĚŀŋĦľıĸĻŅĽĨĶƢŐĸŃŏŀĬőĪĶĮƖȮėĺŅĴĬƞŅěŃ

ŏĮƦĬŐĸŃĽĩŇĨŇȮȮŐĬĺėŇħĪŅĚĔĸĻŅĽĨĶƢŏĝŇĚĽĩŇĨŇŐĸŃŀŀĚŏĞŖĴŏĭŇĸŐĭĭœĴőėĶėŅőĬĬŇŏėŇĸȮŀŀĚŏĞŖĴŏĭŇĸŐĭĭėŅőĬĬŇ
ŏėŇĸŐĸŃĲƤĚĔƢĝńĬıŅĶƢĪŇĝńĬȮŀĬŋĳŅėŏľĴŊŀĬȮĔŅĶŐěĔŐěĚėĺŅĴŏĶŖĺőĴŏĸĔŋĸĕŀĚŐĴĔĞƢŏĺĸĸƢȮĔŅĶŐěĔŐěĚĕŀĚıĸńĚėƢȮȮ
ĶŃĭĭŏĮƕħŐĸŃŀŀĚŏĞŖĴŏĭŇĸŐĭĭŐĔĶĬħƢȮȮĔŅĶŐěĔŐěĚĕŀĚĶŃĭĭŀĬŋĳŅėŏĲĶƢĴŇŐĸŃőĭĞȮŐĸŃĔŅĶŏĮĸňŗĵĬŏĲĽŐĸŃ
ĪķļġňŐĸĬŏħŅ 

 Fundamental and the first law of thermodynamics,Ȯthe second law of thermodynamics 
and entropy, probability and statistics, statistical mechanics concepts and micro+canonical 
ensemble, canonical ensemble and partition function, identical particles, MaxwellŲs distribution 
of molecular velocity, PlanckŲs distribution, opened system and grand+canonical ensemble, 
distribution of Fermi and Bose particles systems, and phase transition and Landau theory  



75 
 

207711  ĺŇīňĔŅĶĪŅĚĪķļġňŒĬĲƕĽŇĔĽƢ     3&3+0+6' 
  Theoretical Methods in Physics 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮ8ȮȮœĴƞĴň 
ĺŇīňĔŅĶėĦĬŅŒĬĔŅĶĻŉĔļŅŐĸŃĺŇěńĵĲƕĽŇĔĽƢȮĲƤĚĔƢĝńĬĕŀĚĨńĺŐĮĶŏĝŇĚĞƟŀĬŒĬĲƕĽŇĔĽƢȮıňĝėĦŇĨŏĝŇĚŏĽƟĬŐĸŃĔŅĶ

ħŜŅŏĬŇĬĔŅĶŏĴĪĶŇĔĞƢŒĬĲƕĽŇĔĽƢŐĭĭĜĭńĭŐĸŃĲƕĽŇĔĽƢėĺŀĬĨńĴȮĔŅĶŐĮĸĚıŇĔńħŐĸŃŏĪĬŏĞŀĶƢȮŐĸŃĨńĺħŜŅŏĬŇĬĔŅĶŏĝŇĚ
ŀĬŋıńĬīƢŐĸŃĽĴĔŅĶŏĝŇĚŀĬŋıńĬīƢŒĬĲƕĽŇĔĽƢ 
 Computational method for physics study and research, functions of a complex variable in 
physics, linear algebra and matrix operations in classical physics and quantum physics, coordinate 
Transformations and tensors, and differential operators and differential equations in physics 
 
0.557/ ĽńĴĴĬŅĮĶŇĠĠŅőĪĪŅĚĲƕĽŇĔĽƢȮ/     1&1+0+2' 
  M,S,ȮSeminar in Physics 1 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮ8ȮȮœĴƞĴň 
 ĔŅĶĬŜŅŏĽĬŀŐĸŃŀĳŇĮĶŅĵľńĺĕƟŀĚŅĬĺŇěńĵĪŅĚĲƕĽŇĔĽƢĪňŗŀĵŌƞŒĬĽĴńĵĮƤěěŋĭńĬőħĵŒĝƟĳŅļŅŀńĚĔķļ 
 Presentation and discussion of research topics in current physics in English 
 
0.5570 ĽńĴĴĬŅĮĶŇĠĠŅőĪĪŅĚĲƕĽŇĔĽƢȮ0     1&1+0+2' 
  M,S,ȮSeminar in Physics 0 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮ8ȮȮĺ,ĲĽ,Ȯ57/Ȯ&207771' 
 ĔŅĶĬŜŅŏĽĬŀľńĺĕƟŀĚŅĬĺŇěńĵĪňŗŏĔňŗĵĺĕƟŀĚĔńĭľńĺĕƟŀĺŇĪĵŅĬŇıĬīƢĕŀĚĬńĔĻŉĔļŅőħĵŒĝƟĳŅļŅŀńĚĔķļ
 Presentation of research topics related to the studentŲs thesis in English 
 
207712 ĔŅĶħŜŅŏĬŇĬĔŅĶŐĸŃĔŅĶĬŜŅŏĽĬŀĚŅĬĺŇěńĵĪŅĚħƟŅĬĲƕĽŇĔĽƢ  3&3+0+6' 
  Research Conduction and Presentation in Physics 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮ8ȮȮĨŅĴėĺŅĴŏľŖĬĝŀĭįŌƟĽŀĬ 
ȮȮȮȮȮȮȮȮȮȮȮĭĪĬŜŅĽŌƞĔŅĶĺŇěńĵȮĔŅĶĺŅĚŐįĬŐĸŃĔŅĶħŜŅŏĬŇĬĔŅĶĺŇěńĵȮĔŅĶĺŇŏėĶŅŃľƢŐĸŃĔŅĶŐĮĸėĺŅĴľĴŅĵĕƟŀĴŌĸȮ
ĔŅĶŏĕňĵĬĪŅĚĲƕĽŇĔĽƢȮėĺŅĴŏĮƦĬįŌƟĮĶŃıńĬīƢŐĸŃĔŅĶĽƞĚĭĪėĺŅĴȮĔŅĶěńħĶŌĮŐĭĭȮĔŅĶĸŜŅħńĭŏĸĕȮŐĸŃĔŅĶŀƟŅĚŀŇĚ
ŐĭĭŀńĨőĬĴńĨŇőħĵŒĝƟőĮĶŐĔĶĴėŀĴıŇĺŏĨŀĶƢȮŐĸŃĔŅĶĬŜŅŏĽĬŀŐĸŃĔŅĶŀĳŇĮĶŅĵŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅı 

Introduction to research, research planning and conducting, data analysis and 
interpretation, Physics writing, authorship and submission, automatic stylizing, numbering and 
referencing with computer program, and effective presentation and discussion 
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207723 ĲƕĽŇĔĽƢŏĝŇĚėĦĬŅ       3&3+0+6' 
  Computational Physics  
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮ8ȮȮ œĴƞĴň 
 ėŀĴıŇĺŏĨŀĶƢŐĸŃĔŅĶėŜŅĬĺĦŏĝŇĚĨńĺŏĸĕŒĬĲƕĽŇĔĽƢȮĪĭĪĺĬĔŅĶŏĕňĵĬőĮĶŐĔĶĴħƟĺĵėŀĴıŇĺŏĨŀĶƢȮĔŅĶ
ĮĶŃĴŅĦėƞŅěŅĔĲƤĚĔƢĝńĬȮŐėĸėŌĸńĽŏĝŇĚĨńĺŏĸĕȮĽĴĔŅĶŀĬŋıńĬīƢĽŅĴńĠȮĺŇīňĪŅĚĨńĺŏĸĕĽŜŅľĶńĭŏĴĪĶŇĔĞƢȮĔŅĶĺŇŏėĶŅŃľƢ
ŏĝŇĚĽŏĮĔĨĶńĴŐĸŃĽĴĔŅĶŏĝŇĚŀĬŋıńĬīƢĵƞŀĵ 
 Computer and numerical calculation in physics, review of computer programming, 
approximation of a function, numerical calculus, ordinary differential equations, numerical 
methods for matrices, spectral analysis, partial differential equations 
 

207724  ŏĻĶļģĲƕĽŇĔĽƢ       3&3+0+6' 
  Econophysics 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮ8ȮĨŅĴėĺŅĴŏľŖĬĝŀĭĕŀĚįŌƟĽŀĬ 
 ėŜŅěŜŅĔńħėĺŅĴŐĸŃĕŀĭŏĕĨĕŀĚŏĻĶļģĲƕĽŇĔĽƢȮĨĶŅĽŅĶĽŇĪīŇŐĸŃĨĶŅĽŅĶŀĬŋıńĬīƢȮĔŅĶĮĶńĭĽŏĔĸĕƟŀĴŌĸ
ĔŅĶŏĚŇĬȮŏŀĬőĪĶĮƖŐĸŃėĺŅĴŏĽňŗĵĚĽŜŅľĶńĭĔŅĶěńħĔŅĶĳŅıĶĺĴĔŅĶŏĚŇĬĪňŗĴňĮĶŃĽŇĪīŇĳŅıȮŏĔĴİƙŅĵĕƟŅĚĬƟŀĵȮıĸĺńĨĶ
ĕŀĚŏĚŇĬŐĸŃĶŅĵœħƟħƟĺĵĴŋĴĴŀĚěŅĔĔŅĶŐěĔŐěĚőĴŏĸĔŋĸŐĔƠĽȮŐĸŃĺŇīňĪŅĚŏĻĶļģĲƕĽŇĔĽƢĽŜŅľĶńĭĔŅĶŐĔƟĮƤĠľŅ
ŐĭĭěŜŅĸŀĚĨńĺŐĪĬ 
 Definition and scope of Econophysics, option and derivatives, scaling in financial data, 
entropy and risk for managing efficient portfolio, minority game, dynamic of money and income 
via views from molecular gas distributions , and econophysics methods for solving of agent 
based model problems, 
 

207727  ŀńĬĨĶĔŇĶŇĵŅĶŃľĺƞŅĚœŀŀŀĬĔńĭĽĽŅĶ     3&3+0+6' 
  Interactions of Ions with Matters 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮ8ȮœĴƞĴň 
ĔĶŃĭĺĬĔŅĶıŊŘĬģŅĬĪňŗŏĔŇħĕŉŘĬŒĬĽĽŅĶŏĴŊŗŀĩŌĔĶŃħĴĵŇĚħƟĺĵœŀŀŀĬȮŐĬĺėŇħĴŌĸģŅĬĪŅĚħƟŅĬĲƕĽŇĔĽƢĪňŗ

ŏĔňŗĵĺĕƟŀĚĔńĭĮĶŅĔĢĔŅĶĦƢĪňŗŏĔŇħĕŉŘĬŒĬĽĽŅĶŏĴŊŗŀĩŌĔĶŃħĴĵŇĚħƟĺĵœŀŀŀĬȮĔŜŅĸńĚľĵŋħĵńŘĚŐĸŃıŇĽńĵȮįĸĪňŗŏĔŇħĕŉŘĬěŅĔ
ĔŅĶĶŃħĴĵŇĚħƟĺĵœŀŀŀĬ8ėĺŅĴŏĽňĵľŅĵěŅĔĶńĚĽňȮĔŅĶĽĮƤĨŏĨŀĶƢȮĔŅĶŏĮĸňŗĵĬŐĮĸĚőėĶĚĽĶƟŅĚȮıķĨŇĔĶĶĴĕŀĚ
œŀŀŀĬĪňŗĩŌĔİƤĚŒĬĺńĽħŋ8őĮĶœĲĸƢĕŀĚœŀŀŀĬȮĔŅĶŐıĶƞȮĔŅĶħńħŐĮĶĽĴĭńĨŇĕŀĚĽĽŅĶħƟĺĵĔŅĶİƤĚœŀŀŀĬȮĔŅĶ
įĽĴįĽŅĬŏĪėőĬőĸĵňĸŜŅœŀŀŀĬȮŀŋĮĔĶĦƢĽŜŅľĶńĭĚŅĬħƟŅĬĸŜŅœŀŀŀĬȮĔŅĶĺŇŏėĶŅŃľƢħƟĺĵĸŜŅœŀŀŀĬȮȮŐĸŃȮĔŅĶ
ěŜŅĸŀĚŀńĬĨĶĔŇĶŇĵŅĶŃľĺƞŅĚœŀŀŀĬĔńĭĺńĽħŋŐĸŃĔŅĶěŜŅĸŀĚĔŅĶĺŇŏėĶŅŃľƢħƟĺĵĸŜŅœŀŀŀĬőħĵŒĝƟėŀĴıŇĺŏĨŀĶƢȮȮȮȮ 

Basic ion bombardment processes in solids, related fundamental physics concepts in 
ion bombardment processes in solids, stopping power and range, consequences of ion 
bombardment 8Ȯradiation damage, sputtering, structural  change, behavior of implanted ions 
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in materials 8Ȯion profile, diffusion, ion implantation modification of materials, hybridization of 
ion beam technologies, ion beam equipment, ion beam analysis, and computer simulation in 
ion+solid interactions and in ion beam analysis 
 

207729 œĴőėĶĲĸŌŀŇħŇĔĽƢ       3&3+0+6' 
  Microfluidics 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮ8Ȯĺ,ĲĽ,5./Ȯ&0.55./' 
ľĸńĔĔŅĶıŊŘĬģŅĬĕŀĚĔĸĻŅĽĨĶƢĕŀĚœľĸȮįĸŏĜĸĵŏĝŇĚĺŇŏėĶŅŃľƢĕŀĚĽĴĔŅĶĬŅŏĺňĵĶƢ+ĽőĨĔĽƢȮįĸěŅĔĶŌĕĬŅħ

ŏĸŖĔȮŀŇŏĸŖĔőĨĶœŁőħĶœħĬŅĴŇĔĽƢȮœħŀŇŏĸŖĔőĨĶĲŀŏĶĞŇĽŐĸŃŐĴĔŏĬőĨĲŀŏĶĞŇĽȮŏĪėĬŇėĔŅĶĽĶƟŅĚĽŜŅľĶńĭȮœĴőėĶ
ĲĸŌŀŇħŇĔĽƢȮĔŅĶĮĶŃĵŋĔĨƢŒĝƟœĴőėĶĲĸŌŀŇħŇĔĽƢŒĬŐĭĭŀŊŗĬŕȮœĴőėĶĲĸŌŀŇħŇĔĽƢŏĝŇĚėĦĬŅŏĭŊŘŀĚĨƟĬ 
 Basic principles of fluid dynamics, analytical solutions for Navier ůȮStokes equation, capillary 
effects, electrohydrodynamics, dielectrophoresis and magnetophoresis, fabrication techniques for 
microfluidics, other microfluidic applications, introduction to computational microfluidics 
 

207741  ĪķļġňĕŀĚŐĕŖĚȮ1       3&3+0+6' 
  Theory of Solids 1 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮ8ȮȮœĴƞĴň 
 őėĶĚĽĶƟŅĚįĸŉĔŐĸŃĔŅĶŏĸňŘĵĺŏĭĬȮĽĴĭńĨŇĪŅĚėĺŅĴĶƟŀĬȮŀŇŏĸŖĔĨĶŀĬŀŇĽĶŃŒĬőĸľŃȮĪķļġňŐĩĭıĸńĚĚŅĬȮ
ĮĶŅĔĢĔŅĶĦƢŏėĸŊŗŀĬĵƟŅĵŀŇŏĸŖĔĨĶŀĬŒĬŐĩĭıĸńĚĚŅĬȮįĸŉĔĽŅĶĔŉŗĚĨńĺĬŜŅ 
 Crystal structures and diffraction, thermal properties, free electron in metals, energy 
band theory, transport phenomena of electrons in bands, semiconductor crystals 
 

207742  ĪķļġňĕŀĚŐĕŖĚȮ2       3&3+0+6' 
  Theory of Solids 2 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮ8Ȯĺ,ĲĽ,Ȯ741 &207741'Ȯ 
 ŀńĬĨĶĔŇĶŇĵŅŒĬįĸŉĔȮĽĴĭńĨŇœħŀŇŏĸŖĔĪĶŇĔĕŀĚįĸŉĔȮĽĴĭńĨŇĪŅĚŐĴƞŏľĸŖĔĕŀĚįĸŉĔȮĽĳŅıĬŜŅĵĺħĵŇŗĚ 
 Interactions in crystals, dielectric properties of crystals, magnetic properties of crystals, superconductivity 
 

207743  ĶńĚĽňŏŀĔĞƢŐĸŃįĸŉĔĻŅĽĨĶƢȮ1      3&3+0+6' 
  X+Ray Crystallography 1 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮ8ȮœĴƞĴň 

ĔŅĶįĸŇĨŐĸŃīĶĶĴĝŅĨŇĕŀĚĶńĚĽňŏŀĔĞƢȮŐĸĨĪŇĞŐĸŃľĬƞĺĵŏĞĸĸƢȮőėĶĚĽĶƟŅĚįĸŉĔȮĽĴĴŅĨĶȮĪŇĻĪŅĚŐĸŃ
ĶŃĬŅĭŐĸĨĪŇĞŒĬįĸŉĔȮĔŅĶĺŇŏėĶŅŃľƢĲŌŏĶňĵĶƢȮŐĸĨĪŇĞĽƞĺĬĔĸńĭȮĪķļġňĔŅĶŏĸňŘĵĺŏĭĬĕŀĚĶńĚĽňŏŀĔĞƢȮĔŅĶėŜŅĬĺĦ
ĽĨĶńėŏěŀĶƢŐĲėŏĨŀĶƢȮĺŇīňĔŅĶĪħĸŀĚĔŅĶŏĸňŘĵĺŏĭĬĕŀĚĶńĚĽňŏŀĔĞƢȮĮƤěěńĵĪňŗĴňįĸĨƞŀėĺŅĴŏĕƟĴĕŀĚĶńĚĽňŒĬĔŅĶ
ŏĸňŘĵĺŏĭĬĕŀĚįĚȮĔŅĶľŅőėĶĚĽĶƟŅĚįĸŉĔ 
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 Production and nature of X+rays, lattice and unit cell, crystal structure, symmetry, 
lattice direction and plane in crystal, fourier analysis, reciprocal lattice, theory of X+ray 
diffraction, structure factor calculation, experimental method in X+ray diffraction, factors 
affecting intensity of powder X+ray diffraction, crystal structure determination 
 

207744  ĶńĚĽňŏŀĔĞƢŐĸŃįĸŉĔĻŅĽĨĶƢȮ2      3&3+0+6' 
  X+Ray Crystallography 2 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮ8Ȯĺ,ĲĽ,Ȯ743 &207743'ȮȮľĶŊŀȮĨŅĴėĺŅĴŏľŖĬĝŀĭĕŀĚįŌƟĽŀĬ 
 ĔŅĶĻŉĔļŅĔŅĶŏĸňŘĵĺŏĭĬĶńĚĽňŏŀĔĞƢĕŀĚįĚŐĸŃĺńĽħŋıľŋįĸŉĔȮĔŅĶĻŉĔļŅĔŅĶŏĸňŘĵĺŏĭĬĶńĚĽňŏŀĔĞƢĕŀĚĲƕĸƢĴ
ĭŅĚȮȮĔŅĶŏĸňŘĵĺŏĭĬĶńĚĽňŏŀĔĞƢĕŀĚįĸŉĔŏħňŗĵĺ 
 X+ray diffraction of powder and polycrystalline material, X+ray diffraction of thin film, 
single crystal diffraction 
 

207745  ĪķļġňŐĸŃĔŅĶėŜŅĬĺĦőėĶĚĽĶƟŅĚŀŇŏĸŖĔĨĶŀĬ   3&3+0+6' 
  Electronic Structure Theory and Calculations 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ8Ȯĺ,ĲĽ,5.2Ȯ&0.55.2'ȮľĶŊŀȮĺ,ĲĽ,541Ȯ&0.5521'ȮľĶŊŀȮĨŅĴėĺŅĴŏľŖĬĝŀĭĕŀĚŀŅěŅĶĵƢįŌƟĽŀĬ 
 ĪķļġňĲƤĚĔƢĝńĬĬńĸėĺŅĴľĬŅŐĬƞĬȮőėĶĚĽĶƟŅĚŐĩĭŀŇŏĸŖĔĨĶŀĬȮĽĴĭńĨŇŏĝŇĚĽńŗĬȮĽĴĭńĨŇŏĝŇĚŀŇŏĸŖĔĨĶŀĬĕŀĚ
ĕƟŀĭĔıĶƞŀĚȮĽĴĭńĨŇŏĝŇĚŐĽĚ 
 Density functional theory, electronic band structures, vibrational properties, electronic 
properties of defects, optical properties 
 

207761  ĲƕĽŇĔĽƢĬŇĺŏėĸňĵĶƢȮ1       3&3+0+6' 
  Nuclear Physics 1 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮ8ȮœĴƞĴň 

ĭĪĽĶŋĮŏĔňŗĵĺĔńĭĽĴĭńĨŇĪńŗĺœĮĕŀĚĬŇĺŏėĸňĵĽȮőėĶĚĽĶƟŅĚĬŇĺėĸňŀŀĬȮĶŃĭĭĽŀĚĬŇĺėĸňŀŀĬȮŀńĬĨĶĔŇĶŇĵŅĬŇĺȮ
ėĸňŀŀĬ+ĬŇĺėĸňŀŀĬȮŐĭĭěŜŅĸŀĚĬŇĺŏėĸňĵĶƢȮ 

Brief of general properties of nucleus, nucleon structure, the two+nucleon system, the 
nucleon+nucleon interaction, nuclear models 
 

207762 ĲƕĽŇĔĽƢĬŇĺŏėĸňĵĶƢȮ2       3&3+0+6' 
  Nuclear Physics 2 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮ8Ȯĺ,ĲĽ,Ȯ761 &207761'Ȯ 
 ĭĪĽĶŋĮŏĔňŗĵĺĔńĭĮĢŇĔŇĶŇĵŅĬŇĺŏėĸňĵĶƢȮĪķļġňĔŅĶĔĶŃŏěŇĚŐĭĭĵŊħľĵŋƞĬŐĸŃœĴƞĵŊħľĵŋƞĬȮŐĭĭěŜŅĸŀĚĪŅĚŐĽĚȮȮ
ĮĢŇĔŇĶŇĵŅĬŇĺŏėĸňĵĽĮĶŃĔŀĭȮȮĔŅĶĺŇŏėĶŅŃľƢĕŀĚĭĶŇĪ+ĺŇĔŏĬŀĶƢȮĮĢŇĔŇĶŇĵŅőħĵĨĶĚȮĮĢŇĔŇĶŇĵŅĔƞŀĬĽĳŅĺŃĽĴħŋĸȮ 
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 Brief of nuclear reactions, theory of elastic and inelastic scattering, optical model, 
compound nucleus reactions,ȮBreit+Wigner analysis, direct reaction,Ȯpre+equilibrium reactions 
 

207761  ĔŅĶěŜŅĸŀĚĪŅĚėŀĴıŇĺŏĨŀĶƢŒĬĲƕĽŇĔĽƢĕŀĚŏėĶŊŗŀĚŏĶƞĚŀĬŋĳŅė  3&3+0+6' 
  Computer Simulations in Particle Accelerator Physics 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮ8ȮœĴƞĴň 
 ŏĪėĬŇėŐĸŃŏėĶŊŗŀĚĴŊŀŒĬĔŅĶěŜŅĸŀĚĸŜŅŀĬŋĳŅėȮľĸńĔĔŅĶŐĸŃĔŅĶĺŇŏėĶŅŃľƢĕŀĚĪƞŀĬŜŅėĸŊŗĬŐĸŃőıĶĚĽńŗĬ
ıƟŀĚȮĔŅĶŀŀĔŐĭĭőıĶĚĽńŗĬıƟŀĚŐĸŃőıĶĚĪňŗŏĝŊŗŀĴĨƞŀħƟĺĵŏėĶŊŗŀĚĴŊŀĔŅĶěŜŅĸŀĚȮľĸńĔĔŅĶŐĸŃĔŅĶěŜŅĸŀĚŒĬŏėĶŊŗŀĚ
ŏĶƞĚŏĝŇĚŏĽƟĬŐĭĭėĺŅĴĩňŗĺŇĪĵŋȮĔŅĶŀŀĔŐĭĭŐĴƞŏľĸŖĔŒĬŏėĶŊŗŀĚŏĶƞĚŀĬŋĳŅėȮĪńĻĬĻŅĽĨĶƢĕŀĚĸŜŅŀĬŋĳŅėŐĭĭŏĝŇĚŏĽƟĬ
ŐĸŃıĸĻŅĽĨĶƢĕŀĚŀĬŋĳŅėŏħňŗĵĺȮıĸĻŅĽĨĶƢĕŀĚĸŜŅŀĬŋĳŅėľĸŅĵŀĬŋĳŅė 
 Particle beam simulation techniques and tools, principles and analysis of waveguides 
and resonant cavities, design of resonant cavity and coupled cavities with simulation tools, 
principles and simulations for radio frequency linear accelerators, design of magnets in particle 
accelerators, linear beam optics and singleȮparticle dynamics, multiparticles beam dynamics, 
 

207765  ŏĪėőĬőĸĵňĬŇĺŏėĸňĵĶƢŐĸŃĔŅĶĮĶŃĵŋĔĨƢ     3&3+0+6' 
  Nuclear Technology and Applications 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮ8ȮȮœĴƞĴň 
 ŐĬĺėŇħıŊŘĬģŅĬĕŀĚĲƕĽŇĔĽƢĬŇĺŏėĸňĵĶƢȮȮŀńĬĨĶĔŇĶŇĵŅĕŀĚĶńĚĽňĔńĭĽĽŅĶȮȮįĸĔĶŃĪĭĪŅĚĝňĺĺŇĪĵŅĕŀĚĶńĚĽňŐĸŃ
ėĺŅĴĮĸŀħĳńĵĪŅĚĶńĚĽňȮľńĺĺńħĶńĚĽňŐĸŃŐľĸƞĚĔŜŅŏĬŇħĶńĚĽňȮĔŅĶĮĶŃĵŋĔĨƢŏĝŇĚŀŋĨĽŅľĔĶĶĴŐĸŃĔŅĶĺŇŏėĶŅŃľƢȮ
ĬŇĺŏėĸňĵĶƢŏĝŇĚĔŅĶŐıĪĵƢȮĬŇĺŏėĸňĵĶƢŏĝŇĚıĸńĚĚŅĬ 
 Basic concepts of nuclear physics, interaction of radiation with matter,  biological effect 
of radiation and radiation safety,  radiation detectors and sources,  industrial and analytic 
applications,  nuclear medicine,  nuclear power 
 

207766  ŏėĶŊŗŀĚĴŊŀŐĸŃĶŃŏĭňĵĭĺŇīňĪŅĚĬŇĺŏėĸňĵĶƢ     3&2+3+4' 
  Nuclear Instruments and Methods 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮ8ȮĨŅĴėĺŅĴŏľŖĬĝŀĭĕŀĚįŌƟĽŀĬ 
 ĲƕĽŇĔĽƢĕŀĚŏėĶŊŗŀĚŏĶƞĚŀĬŋĳŅėŐĸŃŏėĶŊŗŀĚĴŊŀĪňŗŏĔňŗĵĺĕƟŀĚȮȮȮĔŅĶĺńħŐĸŃŀŇŏĸŖĔĪĶŀĬŇĔĽƢĬŇĺŏėĸňĵĶƢĕńŘĬĽŌĚȮȮĶŃĭĭ
ėŀĴıŇĺŏĨŀĶƢĶĺĭĶĺĴŐĸŃĺŇŏėĶŅŃľƢĕƟŀĴŌĸŐĭĭĨńĺŐĮĶŏħňŗĵĺ-ľĸŅĵĨńĺŐĮĶȮȮĔŅĶĽĶƟŅĚĳŅıĬŇĺŏėĸňĵĶƢȮĔŅĶėŜŅĬĺĦĔŅĶ
ĕĬĽƞĚĶńĚĽňħƟĺĵįĸŏĜĸĵŏĝŇĚĺŇŏėĶŅŃľƢŐĸŃŏĪėĬŇėĴŀĬĨŇėŅĶƢőĸȮȮŐĸŃĔŅĶĪŜŅĮĢŇĭńĨŇĔŅĶĪňŗŏĔňŗĵĺĕƟŀĚ 
 Accelerator physics and related instruments, advanced nuclear electronics and measurements, 
computer based single and multi+parameters data acquisitions and analysis system, nuclear imaging, 
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Radiation transport calculations using analytical solution and Monte Carlo technique and related 
laboratories 
 

207767  ŏĪėĬŇėĔŅĶľŅĸńĔļĦŃŏĜıŅŃħƟĺĵőıĶĭĸŜŅŀĬŋĳŅė    3&3+0+6' 
  Beam Probe Characterization Techniques 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮ8ȮœĴƞĴň 
 ĔŅĶįĸŇĨĸŜŅŀĬŋĳŅėĝĬŇħĨƞŅĚŕȮŏĪėĬŇėĺŇŏėĶŅŃľƢĪňŗŒĝƟőĲĨŀĬȮŀŇŏĸŖĔĨĶŀĬĽŏĮĔőĪĶĽőĔĮƖȮŏĪėĬŇėĺŇŏėĶŅŃľƢ
ĪňŗŒĝƟĸŜŅœŀŀŀĬȮĔŅĶĮĶŃĵŋĔĨƢŒĝƟŏĪėĬŇėĺŇŏėĶŅŃľƢĨƞŅĚŕȮĪňŗœħƟĔĸƞŅĺĴŅŒĬĔŅĶĺŇěńĵĕńŘĬĽŌĚŐĸŃŒĬĪŅĚŀŋĨĽŅľĔĶĶĴ 
 Production of probing beams, photon analytical techniques, electron spectroscopy, ion 
beam analytical techniques, applications of beam probe characterization techniques in 
advanced research and industrials 
 

207768  ĲƕĽŇĔĽƢĕŀĚĸŜŅŀĬŋĳŅė       3&3+0+6' 
  Beam Physics 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮ8 œĴƞĴň 
 ĸŜŅŀĬŋĳŅėĴňĮĶŃěŋŐĸŃĸŜŅőĲĨŀĬȮıĸĻŅĽĨĶƢĕŀĚŀĬŋĳŅėĴňĮĶŃěŋȮŐĸŃŏĴĨĶŇĔĞƢĩƞŅĵőŀĬȮŏĲĽĽŏĮĞȮŀŇĴŇĨ
ŐĨĬĞƢȮȮŏĴĨĶŇĔĞƢĕŀĚĸŜŅŀĬŋĳŅėȮŐĸŃıŅĶŅĴŇŏĨŀĶƢĪĺŇĽȮĔŅĶŏĶƞĚĕŀĚĸŜŅŀĬŋĳŅėŐĸŃėĺŅĴŏĽĩňĵĶĕŀĚŏĲĽȮŀŇĪīŇıĸ
ĕŀĚĽŏĮĞĝŅĶƢěŐĸŃĽĬŅĴŏĺėȮıŅĶŅĴŇŏĨŀĶƢĕŀĚĸŜŅŀĬŋĳŅėȮŐĸŃĔŅĶĺńħĸŜŅŀĬŋĳŅėȮŏĪėĬŇėĔŅĶĮĶńĭĸŜŅŀĬŋĳŅė 
 Charged particle beam and photon beam, charged particle dynamics and transfer 
matrix, phase space, emittance beam matrix andȮtwissȮparameters, beam acceleration and 
phase stability, space charge effects and wake fields, beam parameters and beam 
measurements, beam manipulation techniquesȮȮ 
 

0.5547 ĲƕĽŇĔĽƢŐĸŃŏĪėőĬőĸĵňĕŀĚŏėĶŊŗŀĚŏĶƞĚŀĬŋĳŅė    3&3+0+6' 
  Accelerator Physics and Technology 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮ8ȮȮœĴƞĴň 
 ŏĬŊŘŀľŅőħĵĳŅıĶĺĴŐĸŃĽƞĺĬĮĶŃĔŀĭĕŀĚŏėĶŊŗŀĚŏĶƞĚŀĬŋĳŅėȮŐľĸƞĚĔŜŅŏĬŇħŀĬŋĳŅėĴňĮĶŃěŋȮĔŅĶĬŜŅĪŅĚĸŜŅ
ŀĬŋĳŅėĨŅĴŐĬĺĕĺŅĚȮŏĪėőĬőĸĵňŐĴƞŏľĸŖĔĽŜŅľĶńĭŏėĶŊŗŀĚŏĶƞĚŀĬŋĳŅėȮĔŅĶŏĶƞĚŀĬŋĳŅėŐĸŃĝĬŇħĕŀĚŏėĶŊŗŀĚŏĶƞĚ
ŀĬŋĳŅėȮĔŅĶĺŇŏėĶŅŃľƢĸŜŅŀĬŋĳŅėȮĔŅĶĮĶŃĵŋĔĨƢŒĝƟŏėĶŊŗŀĚŏĶƞĚŀĬŋĳŅėĪŅĚĔŅĶŐıĪĵƢȮȮĔŅĶĮĶŃĵŋĔĨƢŒĝƟŏėĶŊŗŀĚŏĶƞĚ
ŀĬŋĳŅėĪŅĚŀŋĨĽŅľĔĶĶĴȮŐľĸƞĚĔŜŅŏĬŇħĶńĚĽňěŅĔŏėĶŊŗŀĚŏĶƞĚŀĬŋĳŅėŐĸŃŐĬĺőĬƟĴŒĬŀĬŅėĨ 
 Overview and accelerator components, charged particle sources, transverse beam 
guiding, accelerator magnet technology, beam acceleration and types of accelerators, beam 
diagnostic, industrial applications of accelerators, medical applications of accelerators, 
accelerator based light sources, future trends,ȮȮȮ 
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207775Ȯ ĪńĻĬĻŅĽĨĶƢėĺŀĬĨńĴȮ1     ȮȮȮȮȮȮȮȮ  3&3+0+6' 
  Quantum Optics 1 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮ8ȮȮĺ,ĲĽ,5.1Ȯ&207703'ȮŐĸŃȮĺ,ĲĽ,5.3Ȯ&0.55.3'Ȯ 
 ĪķļġňŐĽĚŐĭĭĜĭńĭŐĸŃĪňŗŏĔŇĬĔĺƞŅȮĪķļġňėĺŀĬĨńĴĕŀĚŐĽĚȮĔŅĶŏĮĸňŗĵĬĶŃħńĭıĸńĚĚŅĬĕŀĚŀŃĨŀĴȮ
ŀńĬĨĶĔŇĶŇĵŅőĲĨŀĬ+ŀŃĨŀĴ 
 Classical theory of light and beyond, quantum theory of light, radiative transitions in 
atoms, Atom+Photon interactions 
 
207776Ȯ ĪńĻĬĻŅĽĨĶƢėĺŀĬĨńĴȮ2     ȮȮȮȮȮȮȮȮ  3&3+0+6' 

Quantum Optics 2 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮ8ȮȮĺ,ĲĽ,553Ȯ&207773' 
 ĽĩŇĨŇĕŀĚőĲĨŀĬȮĔŅĶŐĪĶĔĽŀħŐĸŃĔŅĶœĴƞŏĔňŗĵĺıńĬŏĝŇĚėĺŀĬĨńĴȮĔĶĶĴĺŇīňĪŅĚĽŅĶĽĬŏĪĻŏĝŇĚėĺŀĬĨńĴ 
 Photon statistics, quantum interference and coherence, quantum information processing 
 
207777Ȯ ĔŅĶĔńĔĕńĚŐĸŃĪŜŅėĺŅĴŏĵŖĬĶŃĭĭŀŃĨŀĴ    3&3+0+6' 

Trapping and Cooling of Neutral Atoms 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮ8ȮȮĨŅĴėĺŅĴŏľŖĬĝŀĭĕŀĚįŌƟĽŀĬ 
 ĪĭĪĺĬĔĸĻŅĽĨĶƢėĺŀĬĨńĴȮŀŃĨŀĴĽŀĚĽĩŅĬŃŐĸŃľĸŅĵĽĩŅĬŃȮŐĭĭěŜŅĸŀĚėĺŀĬĨńĴĕŀĚŐĽĚȮĔŅĶ
ĔńĔĕńĚŏĝŇĚĪńĻĬĻŅĽĨĶƢȮĔŅĶĔńĔĕńĚŏĝŇĚŐĴƞŏľĸŖĔȮĔŅĶĪŜŅėĺŅĴŏĵŖĬħƟĺĵŏĸŏĞŀĶƢȮĔŅĶľĬƞĺĚĸŜŅŀŃĨŀĴȮĔŅĶĪŜŅėĺŅĴŏĵŖĬ
ĨŗŜŅĔĺƞŅĕňħěŜŅĔńħħŀĮŏıĸŀĶƢȮĔŅĶĪŜŅėĺŅĴŏĵŖĬĨŗŜŅĔĺƞŅĕňħěŜŅĔńħĔŅĶĽŃĪƟŀĬĔĸńĭȮĔŅĶĔńĔĕńĚŐĸŃĪŜŅėĺŅĴŏĵŖĬŏĝŇĚ
ĪńĻĬĻŅĽĨĶƢȮĔŅĶĔńĔĕńĚŏĝŇĚĪńĻĬĻŅĽĨĶƢŐĴƞŏľĸŖĔȮĔŅĶĝĬĕŀĚŀŃĨŀĴŏĵŖĬŐĸŃĔŅĶĽŌĠŏĽňĵŀŃĨŀĴĔńĔĕńĚȮŐĸŃĽĽŅĶ
ŏĵŖĬĵŇŗĚĵĺħőĭĽ+œŀĬƢĽœĨĬƢ 

Review of quantum mechanics, twoȮ+and multi+level atoms, quantum model of light, 
optical traps, magnetic traps, laser cooling, deceleration of an atomic beam, cooling below 
the doppler limit, cooling below the recoil limit, optical cooling and trapping, magneto+optical 
trap, cold collisions and trap losses and Bose+Einstein condensates 

 
207779 ĪķļġňĽĬŅĴėĺŀĬĨńĴ      3&3+0+4' 

Quantum Field Theory  
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮ8ȮȮĺ,ĲĽ,Ȯ5./Ȯ&0.55./'ȮŐĸŃȮĺ,ĲĽ,Ȯ5.2Ȯ&0.55.2'ȮŐĸŃȮĺ,ĲĽ,Ȯ5.4Ȯ&0.55.4' 
 ĪĭĪĺĬĔĸĻŅĽĨĶƢŐĭĭĜĭńĭȮĔĸĻŅĽĨĶƢėĺŀĬĨńĴȮĽńĴıńĪīĳŅııŇŏĻļȮŐĸŃıĸĻŅĽĨĶƢœĲĲƚŅȮĽĬŅĴœėĸĬ+
ĔŀĶħŀĬȮĽĬŅĴħŇŐĶĔȮĽĬŅĴŀńĬĨĶĔŇĶŇĵŅŐĸŃŐįĬĳŅıœĲĵĬƢŐĴĬȮȮŐĸŃıĸĻŅĽĨĶƢœĲĲƚŅėĺŀĬĨńĴŏĭŊŘŀĚĨƟĬ 
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 Review of classical mechanics, quantum mechanics, special relativity and 
electrodynamics, Klein+Gordon field, Dirac field, interacting fields and Feynman diagrams,  
and introduction to quantum electrodynamics 
 
207781  ĲƕĽŇĔĽƢħŅĶŅĻŅĽĨĶƢȮ1       3&3+0+6' 
  Astrophysics 1 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮ8ȮœĴƞĴň 
 őėĶĚĽĶƟŅĚŐĸŃĺŇĺńĥĬŅĔŅĶĕŀĚħŅĺķĔļƢȮĭĶĶĵŅĔŅĻŐĸŃŏĽƟĬĽŏĮĔĨĶńĴĕŀĚħŅĺķĔļƢȮĽƞĺĬĮĶŃĔŀĭĪŅĚ
ŏėĴňĕŀĚħŅĺķĔļƢŐĸŃĔŅĶĽńĚŏėĶŅŃľƢīŅĨŋħƟĺĵĮĢŇĔŇĶŇĵŅĬŇĺŏėĸňĵĶƢȮŏĬĭŇĺĸŅŏĮĸƞĚŐĽĚȮĽŏĮĔőĪĶĽőĔĮƖĪŅĚħŅĶŅ
ĻŅĽĨĶƢȮȮħŅĺŐĮĶŐĽĚȮȮĞŋĮŏĮŀĶƢőĬĺŅȮŐĸŃĞŅĔĕŀĚħŅĺķĔļƢ  
 Stellar structures and evolution, stellar atmospheres and spectra, stellar chemical 
components and nucleosynthesis, emission nebula, astronomical spectroscopy, and variable 
stars, supernova and stellar remnants 
 
207782  ĲƕĽŇĔĽƢħŅĶŅĻŅĽĨĶƢȮ2       3&3+0+6' 
  Astrophysics 2 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮ8Ȯĺ,ĲĽ,Ȯ781 &207781' 
ıĸĻŅĽĨĶƢĕŀĚĶŃĭĭħŅĺķĔļƢŒĬĔŅŐĸŖĔĞňĪŅĚĝƟŅĚŏįŊŀĔȮĽĴĭńĨŇĪńŗĺœĮĕŀĚĔŅŐĸŖĔĞňȮĔŅŐĸŖĔĞňĪĶĚĶňȮĔŅŐĸŖĔĞň

ĔńĚľńĬȮĺŇĺńĥĬŅĔŅĶĕŀĚĔŅŐĸŖĔĞňȮőėĶĚĽĶƟŅĚĕĬŅħŒľĠƞĕŀĚŏŀĔĳı 
Dynamics of stellar system in Milky Way galaxy, general properties of galaxies, elliptical 

galaxies, spiral galaxies, evolution of galaxies and the large scale structure of the universe, 
 
207794 ľńĺĕƟŀŏĸŊŀĔĽĶĶĪŅĚĽŅĕŅĲƕĽŇĔĽƢ      3&3+0+6' 
  Selected Topics in Physics 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮ8ȮĨŅĴėĺŅĴŏľŖĬĝŀĭĕŀĚįŌƟĽŀĬ 
ĔŅĶĻŉĔļŅŒĬľńĺĕƟŀŏĸŊŀĔĽĶĶĪňŗĴŇœħƟŀĵŌƞŒĬŏĬŊŘŀľŅĕŀĚĔĶŃĭĺĬĺŇĝŅĪňŗŏĮƕħĽŀĬĮƤěěŋĭńĬŒĬĳŅėĺŇĝŅĲƕĽŇĔĽƢȮ

ĔĶŃĭĺĬĺŇĝŅĬňŘĽŅĴŅĶĩĸĚĪŃŏĭňĵĬĞŘŜŅœħƟ 
Lecture series are offered on topics of current interest in any area of physics,ȮThis course 

may be repeated for further credits, 
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207799  ĺŇĪĵŅĬŇıĬīƢĮĶŇĠĠŅőĪ      /0ȮȮľĬƞĺĵĔŇĨ 
  MasterŲs Thesis 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮ8ȮœħƟĶńĭŀĬŋĴńĨŇľńĺĕƟŀőėĶĚĶƞŅĚĺŇĪĵŅĬŇıĬīƢĮĶŇĠĠŅőĪŐĸƟĺȮľĶŊŀĸĚĪŃŏĭňĵĬıĶƟŀĴĔńĭĔŅĶ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŏĽĬŀĕŀŀĬŋĴńĨŇőėĶĚĶƞŅĚĺŇĪĵŅĬŇıĬīƢĮĶŇĠĠŅőĪ 
 

217701 ĔĸĻŅĽĨĶƢĽŜŅľĶńĭĲƕĽŇĔĽƢĮĶŃĵŋĔĨƢ     1&3+0+6' 
 Mechanics for Applied Physics 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮȮ8ȮœĴƞĴň 
 ĔĸĻŅĽĨĶƢĬŇĺĨńĬȮĪķļġňĔŅĶŀĬŋĶńĔļƢȮĺńĨĩŋŐĕŖĚŏĔĶŖĚȮĔŅĶŏėĸŊŗŀĬĪňŗŐĭĭŐĔĺƞĚĔĺńħȮĔŅĶĮĶŃĵŋĔĨƢŒĝƟĔĸĻŅĽĨĶƢ
ĬŇĺĨńĬȮıĸĻŅĽĨĶƢĸŅĔĶŀĚěƢȮľĸńĔĔŅĶĕŀĚŐŁĴŇĸĨńĬȮıĸĻŅĽĨĶƢŐŁĴŇĸĨńĬȮĽĴĔŅĶŐŁĴŇĸĨńĬůěŅőėĭňȮĔŅĶ
ĮĶŃĵŋĔĨƢŒĝƟĔĸĻŅĽĨĶƢıĸĻŅĽĨĶƢȮȮ 
 Newtonian mechanics, conservation theorem, rigid bodies, oscillatory motions, 
application of Newtonian mechanics, Lagrangian dynamics, HamiltonŲs principle, Hamiltonian 
dynamics, The Hamilton ůȮJacobi equation, applications of dynamic mechanics 
 
217703 ĔĸĻŅĽĨĶƢėĺŀĬĨńĴĽŜŅľĶńĭĲƕĽŇĔĽƢĮĶŃĵŋĔĨƢ    3&3+0+6' 

Quantum Mechanics for Applied Physics 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮȮ8ȮœĴƞĴň 
 ŐĬĺėŇħĴŌĸģŅĬŒĬĔĸĻŅĽĨĶƢėĺŀĬĨńĴȮĮƤĠľŅėƞŅœŀŏĔĬȮĽńěıěĬƢȮĮƤĠľŅŀĵƞŅĚĚƞŅĵŒĬľĬŉŗĚĴŇĨŇȮĔŅĶĽńŗĬŐĭĭ
ŁŅĶƢĴŀĬŇĔȮėĺŅĴĽńĴıńĬīƢėĺŅĴœĴƞŐĬƞĬŀĬĕŀĚœŁŏĞĬŏĭŇĶƢĔȮĔŅĶœĴƞŏĮĸňŗĵĬŐĮĸĚěŅĔĔŅĶľĴŋĬŐĸŃőĴŏĴĬĨńĴŏĝŇĚĴŋĴȮ
ŀŃĨŀĴœŁőħĶŏěĬȮĽĮƕĬ 
 Foundamental concepts in quantum mechanics,Ȯeigenvalue problem, postulates, simple 
problems in one dimension, harmonic oscillator, Heisenberg uncertainty relations, rotational 
invariance and angular momentum, hydrogen atom, spin 
 
217705 ŐĴƞŏľĸŖĔœĲĲƚŅĽŜŅľĶńĭĲƕĽŇĔĽƢĮĶŃĵŋĔĨƢ    3&3+0+6' 

Electromagnetism  for Applied Physics 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮȮ8ȮœĴƞĴň 
 ĔŅĶĺŇŏėĶŅŃľƢŏĺĔŏĨŀĶƢȮœĲĲƚŅĽĩŇĨŐĸŃĽĬŅĴœĲĲƚŅŒĬĽĽŅĶȮŐĴƞŏľĸŖĔĽĩŇĨŐĸŃĽĬŅĴŐĴƞŏľĸŖĔŒĬĽĽŅĶȮ
ŏĪėĬŇėıŇŏĻļŒĬĔŅĶŐĔƟĮƤĠľŅĪŅĚœĲĲƚŅĽĩŇĨŐĸŃŐĴƞŏľĸŖĔĽĩŇĨȮĔŅĶŏľĬňŗĵĺĬŜŅŐĴƞŏľĸŖĔœĲĲƚŅȮĽĴĔŅĶĕŀĚŐĴĔĞƢ
ŏĺĸĽƢĽŜŅľĶńĭĽĬŅĴĪňŗŐĮĶėƞŅĨŅĴŏĺĸŅȮėĸŊŗĬŐĴƞŏľĸŖĔœĲĲƚŅŐĸŃĔŅĶŏėĸŊŗŀĬĪňŗĕŀĚėĸŊŗĬŒĬĨńĺĔĸŅĚȮĔŅĶŐįƞĶńĚĽňŐĸŃ
ŏĽŅŀŅĔŅĻĪƞŀĬŜŅėĸŊŗĬŐĸŃőıĶĚĽńŗĬıƟŀĚȮĔŅĶĮĶŃĵŋĔĨƢŒĝƟĽĬŅĴŐĴƞŏľĸŖĔœĲĲƚŅĽĩŇĨŐĸŃĽĬŅĴŐĴƞŏľĸŖĔœĲĲƚŅĪňŗŐĮĶ
ėƞŅĨŅĴŏĺĸŅ 
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 Vector analysis, electrostatics and electric fields in matter, magnetostatics and magnetic 
fields in matter, special techniques in electrostatics and magnetostatics, electromagnetic 
induction, MaxwellŲs equations for time+varying fields, electromagnetic waves and their 
propagation  in medium, radiation and antenna, waveguide and resonant cavity, applications 
of static and time+varying electromagnetic fields 
 
217707 ĺŇīňŏĝŇĚėŜŅĬĺĦŐĸŃœĴőėĶėŀĬőĪĶĸŏĸŀĶƢĽŜŅľĶńĭĮƤĠľŅĪŅĚĲƕĽŇĔĽƢȮ 0&2+0+4' 

Computational Methods and Microcontroller for Physics Problems 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮȮ8ȮœĴƞĴň 
 ĔŅĶěńħĔŅĶĕƟŀĴŌĸŐĸŃĔŅĶĺŇŏėĶŅŃľƢĕƟŀĴŌĸȮĔŅĶŐĔƟőěĪĵƢĮƤĠľŅĪŅĚĲƕĽŇĔĽƢĕńŘĬĽŌĚȮœĴőėĶėŀĬőĪĶĸŏĸŀĶƢ 
 Data treatment and data analysis, solving physics problems by using computational  
methods, microcontroller 
 
217708 ŏėĶŊŗŀĚĴŊŀĺŇěńĵĶŃħńĭĽŌĚŐĸŃĔŅĶĺŇŏėĶŅŃľƢĕƟŀĴŌĸ   2&2+0+4' 

Advanced Research Instruments and Data Analysis 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮȮ8Ȯĺ,ĲĮ,Ȯ5.5Ȯ&0/55.5' 
 ĵŌĺň+ĺňœŀŏŀĽ+ŏŀĬœŀŀŅĶƢȮĽŏĮĔőĪĶĽőĔĮƖȮŀňĸŇĮőĞŏĴĪĶňĪŅĚĽŏĮĔőĪĶĽőĔĮƖȮĔŅĶĺŇŏėĶŅŃľƢįŇĺħƟĺĵĸŜŅŀĬŋĳŅėȮȮ
ĔŅĶŏĸňŘĵĺŏĭĬĕŀĚĶńĚĽňŏŀĔĞƢȮŏŀĔĞŏĶĵƢőĲőĨŀŇŏĸŖĔĨĶŀĬĽŏĮĔőĪĶĽőĔĮƖȮěŋĸĪĶĶĻĬĻŅĽĨĶƢőıĶĭĔĶŅħȮĔŅĶ
ĺŇŏėĶŅŃľƢŀĬŋĳŅėĶŃħńĭĬŅőĬȮĶŅĴŅĬĽŏĮĔőĪĶĽőĔĮƖȮőĲőĨĸŌĴŇŏĬĽŏĞĬĞƢȮőĲĔńĽœŀŀŀĬĭňĴ 
 UV+Vis+NIR spectroscopy, spectroscopic ellipsometry, particle+beam surface analysis, X+
Ray diffraction, X+ray photoelectron spectroscopy, scanning probe microscopy, nanoparticle 
analysis, Raman spectroscopy, photoluminescence and focused ion beam 
 
217717 ĮĢŇĭńĨŇĔŅĶĺŇīňŏĝŇĚėŜŅĬĺĦŐĸŃœĴőėĶėŀĬőĪĶĸŏĸŀĶƢ   1&0+3+0' 

ĽŜŅľĶńĭĮƤĠľŅĪŅĚĲƕĽŇĔĽƢȮ 
Computational Methods and Microcontroller for Physics Problems 
Laboratory 

ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮȮ8ȮœĴƞĴň 
 ĔŅĶŒĝƟőĮĶŐĔĶĴŏĝŇĚĽńĠĸńĔļĦƢȮĔŅĶĺŇŏėĶŅŃľƢĕƟŀĴŌĸħƟĺĵőĮĶŐĔĶĴĽŏĮĶħĝňĪȮĔŅĶŐĔƟőěĪĵƢĮƤĠľŅħƟĺĵ
őĮĶŐĔĶĴĽŏĮĶħĝňĪȮĔŅĶŏĕňĵĬőĮĶŐĔĶĴėŀĴıŇĺŏĨŀĶƢŏıŊŗŀŐĔƟőěĪĵƢĮƤĠľŅȮĔŅĶŐĔƟĮƤĠľŅėƞŅŏľĴŅŃĽĴĪňŗĽŋħȮĔŅĶ
ĮĶńĭŏĽƟĬőėƟĚȮœĴőėĶėŀĬőĪĶĸŏĸŀĶƢĽŜŅľĶńĭŐŀĸŀňħňȮĽŜŅľĶńĭŏĞĬŏĞŀĶƢȮŐĸŃĽŜŅľĶńĭĽŏĨŖĮĮƕĚĴŀŏĨŀĶƢ 
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 Symbolic programming, data analysis using spreadsheet, problem solving using 
spreadsheet, computer programming for solving problem, optimal solution, curve fitting, 
microcontroller for LED, for sensors, and for stepping motor 
 
217718 ĮĢŇĭńĨŇĔŅĶŏėĶŊŗŀĚĴŊŀĺŇěńĵĶŃħńĭĽŌĚŐĸŃĔŅĶĺŇŏėĶŅŃľƢĕƟŀĴŌĸ  /&0+3+0' 

Advanced Research Instruments and Data Analysis Laboratory 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮȮ8Ȯĺ,ĲĮ,Ȯ5/5Ȯ&0/55/5' 
 ĵŌĺň+ĺňœŀŏŀĽ+ŏŀĬœŀŀŅĶƢȮĽŏĮĔőĪĶĽőĔĮƖȮŀňĸŇĮőĞŏĴĪĶňĪŅĚĽŏĮĔőĪĶĽőĔĮƖȮĔŅĶĺŇŏėĶŅŃľƢįŇĺħƟĺĵĸŜŅŀĬŋĳŅėȮ
ĔŅĶŏĸňŘĵĺŏĭĬĕŀĚĶńĚĽňŏŀĔĞƢȮŏŀĔĞŏĶĵƢőĲőĨŀŇŏĸŖĔĨĶŀĬĽŏĮĔőĪĶĽőĔĮƖȮěŋĸĪĶĶĻĬĻŅĽĨĶƢőıĶĭĔĶŅħȮĔŅĶ
ĺŇŏėĶŅŃľƢŀĬŋĳŅėĶŃħńĭĬŅőĬȮĶŅĴŅĬĽŏĮĔőĪĶĽőĔĮƖȮȮőĲőĨĸŌĴŇŏĬĽŏĞĬĞƢȮȮőĲĔńĽœŀŀŀĬĭňĴ 
 UV+Vis+NIR spectroscopy, spectroscopic ellipsometry, particle+beam surface analysis, X+
Ray diffraction,   X+ray photoelectron spectroscopy, scanning probe microscopy, nanoparticle 
analysis, Raman spectroscopy, photoluminescence and focused ion beam 
 
217791 ĽńĴĴĬŅĮĶŇĠĠŅőĪĪŅĚĲƕĽŇĔĽƢĮĶŃĵŋĔĨƢȮ1    1&1+0+2' 

M,S,ȮSeminar in Applied Physics 1 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮȮ8ȮĔĶŃĭĺĬĺŇĝŅĬňŘœĴƞĽŅĴŅĶĩĸĚĪŃŏĭňĵĬıĶƟŀĴĔńĭȮ217792 
ĬńĔĻŉĔļŅĮĶŇĠĠŅőĪȮĨƟŀĚŏĕƟŅĶƞĺĴŒĬĔŅĶĽńĴĴĬŅĪŋĔĽńĮħŅľƢŐĸŃĴňĔŅĶŏĽĬŀľńĺĕƟŀĚŅĬĺŇěńĵŒĬĪŅĚĲƕĽŇĔĽƢ

ĮĶŃĵŋĔĨƢĪňŗŀĵŌƞŒĬĽĴńĵĮƤěěŋĭńĬ 
A weekly seminar to present current research topics in applied physics 

 
217790 ĽńĴĴĬŅĮĶŇĠĠŅőĪĪŅĚĲƕĽŇĔĽƢĮĶŃĵŋĔĨƢȮ0    1&1+0+2' 

M,S,ȮSeminar in Applied Physics 0 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮȮ8ȮȮĔĶŃĭĺĬĺŇĝŅĬňŘœĴƞĽŅĴŅĶĩĸĚĪŃŏĭňĵĬıĶƟŀĴĔńĭȮ217791 
ĬńĔĻŉĔļŅĮĶŇĠĠŅőĪȮĨƟŀĚŏĕƟŅĶƞĺĴŒĬĔŅĶĽńĴĴĬŅĪŋĔĽńĮħŅľƢŐĸŃĴňĔŅĶŏĽĬŀľńĺĕƟŀĚŅĬĺŇěńĵŒĬĪŅĚĲƕĽŇĔĽƢ

ĮĶŃĵŋĔĨƢĪňŗŀĵŌƞŒĬĽĴńĵĮƤěěŋĭńĬ 
 A weekly seminar to present current research topics in applied physics 
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0/5506 ŏĪėőĬőĸĵňŏĞĸĸƢŐĽĚŀŅĪŇĨĵƢ     1&1+.+4' 
Solar Cell Technology 

ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮȮ8ȮœĴƞĴň 
 ĮƤĠľŅıĸńĚĚŅĬŐĸŃĽĩŅĬŃĕŀĚŏĞĸĸƢŐĽĚŀŅĪŇĨĵƢȮőĲĨŀĬŐĸŃĽŏĮĔĨĶńĴĕŀĚŐĽĚŀŅĪŇĨĵƢȮĽĴĭńĨŇĴŌĸģŅĬ
ĕŀĚĽŅĶĔŉŗĚĨńĺĬŜŅȮĲƕĽŇĔĽƢĕŀĚŏĞĸĸƢŐĽĚŀŅĪŇĨĵƢȮŏĞĸĸƢŐĽĚŀŅĪŇĨĵƢĶŋƞĬŐĶĔȮŏĞĸĸƢŐĽĚŀŅĪŇĨĵƢĶŋƞĬĪňŗȮ2 ŏĞĸĸƢ
ŐĽĚŀŅĪŇĨĵƢĶŋƞĬŀŋĭńĨŇŒľĴƞȮĔŅĶįĸŇĨŐįĚŏĞĸĸƢŐĽĚŀŅĪŇĨĵƢŐĸŃĔŅĶĮĶŃĵŋĔĨƢŒĝƟ 
 Problems of energy and status of solar cells, photon and solar spectrum, fundamental 
properties of semiconductors, physics of solar cells, first+generation solar cells, second+
generation solar cells, emerging solar cell technologies, solar panels and applications 
 

217733 ŏĪŀĶƢőĴœħĬŅĴŇĔĽƢĕŀĚĺńĽħŋ     1&3+0+6' 
Thermodynamics of Materials 

ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮȮ8ȮœĴƞĴň 
 ŐĬĺėŇħĴŌĸģŅĬŐĸŃĬŇĵŅĴĕŀĚŏĪŀĴĨƞŅĚŕĪŅĚŏĪŀĶƢőĴœħĬŅĴŇĔĽƢȮȮĔġĕƟŀĪňŗľĬŉŗĚĕŀĚŏĪŀĶƢőĴœħĬŅĴŇĔĽƢȮȮĔġ
ĕƟŀĪňŗĽŀĚĕŀĚŏĪŀĶƢőĴœħĬŅĴŇĔĽƢȮȮėĺŅĴľĴŅĵĕŀĚŏŀĬőĪĶĮƖŒĬŏĝŇĚĽĩŇĨŇȮȮĲƤĚĔƢĝńĬĝƞĺĵȮȮĔġĕƟŀĪňŗĽŅĴĕŀĚŏĪŀĶƢőĴ
œħĬŅĴŇĔĽƢȮȮĽĴħŋĸŏĲĽŒĬĶŃĭĭĪňŗĴňľĬŉŗĚŀĚėƢĮĶŃĔŀĭȮȮıķĨŇĔĶĶĴĕŀĚŐĔƠĽȮŐĸŃĽŅĶĸŃĸŅĵȮȮıĸńĚĚŅĬŀŇĽĶŃĔŇĭĽƢȮ
ŐĸŃŐįĬĳŅıŏĲĽĽŜŅľĶńĭĶŃĭĭĪňŗĴňĽŀĚŀĚėƢĮĶŃĔŀĭ 
 Fundamental concepts and definition of thermodynamic terms, the first law of 
thermodynamics, the second law of thermodynamics, statistical interpretation of entropy, 
auxiliary functions, the third law of thermodynamics, phase equilibrium in a one+component 
system, behaviors of gases and solutions, gibbs free energy and phase diagrams of binary 
systems 
 

217734Ȯ ŏĪŀĶƢőĴœħĬŅĴŇĔĽƢŐĸŃěĸĬıĸĻŅĽĨĶƢ    1&3+0+6' 
Thermodynamics and Kinetics 

ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮȮ8ȮœĴƞĴň 
 ŐĬĺėŇħĴŌĸģŅĬĪŅĚŏĪŀĶƢőĴœħĬŅĴŇĔĽƢŐĸŃĮĢŇĔŇĶŇĵŅŏėĴňȮĽĴĭńĨŇĕŀĚŐĔƠĽěĶŇĚȮŐįĬĳŅıŏĲĽŐĸŃĽĴħŋĸ
ĽńĴıńĪīƢĕŀĚĕŀĚŐĕŖĚȮĕŀĚŏľĸĺȮŐĸŃŐĔƠĽȮĽŅĶĸŃĸŅĵŒĬŀŋħĴėĨŇŐĸŃĽŅĶĸŃĸŅĵěĶŇĚȮĽŅĶĸŃĸŅĵŀŇŏĸŖĔőĪĶœĸĨƢȮ
ŏĞĸĸƢœĲĲƚŅŏėĴňȮŐĭĨŏĨŀĶňŗȮŐĸŃŏĞĸĸƢŏĝŊŘŀŏıĸŇĚȮĔŅĶĔĶŃěŅĵŐĭĭőĭĽĨƢĴńĬĬƢȮŏĪŀĶƢőĴœħĬŅĴŇĔĽƢŏĝŇĚĽĩŇĨŇȮĪķļġň
ěĸĬƢĕŀĚŐĔƠĽȮĮĶŅĔĢĔŅĶĦƢĔŅĶĽƞĚįƞŅĬ 
 Fundametal concepts of thermodynamics and chemical reactions, properties of real 
gases, phase diagrams and the relative stability of solids, liquids, and gases, ideal and real 
solutions, electrolyte solutions, electrochemical cells, batteries and fuel cells, Boltzmann 
distribution, statistical thermodynamics, kinetic theory of gases, transport phenomena 
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217746 ĲƕĽŇĔĽƢĕŀĚŀŃĨŀĴŐĸŃőĴŏĸĔŋĸ     3&3+0+6' 
Atomic and Molecular PhysicsȮ 

ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮȮ8Ȯĺ,ĲĮ,Ȯ5.3Ȯ&0/55.3' 
 ĔŅĶŐįƞĶńĚĽňĕŀĚėĸŊŗĬŐĴƞŏľĸŖĔœĲĲƚŅŐĸŃŀńĬĨĶĔŇĶŇĵŅĪňŗĴňĨƞŀŀŃĨŀĴŐĸŃőĴŏĸĔŋĸȮȮŏĪėĬŇėĔŅĶĪħĸŀĚȮ
ĽŏĮĔőĪĶĽőĔĮƖěŅĔĔŅĶľĴŋĬȮĽŏĮĔőĪĶĽőĔĮƖěŅĔĔŅĶĽńŗĬȮĽŏĮĔőĪĶĽőĔĮƖŏĝŇĚŀŇŏĸŖĔĪĶŀĬŇĔĽƢȮőĲőĨŀŇŏĸŖĔĨĶŀĬ
ŐĸŃĽŏĮĔőĪĶĽőĔĮƖĪňŗŏĔňŗĵĺĕƟŀĚȮŏĸŏĞŀĶƢŐĸŃĽŏĮĔőĪĶĽőĔĮƖőħĵŏĸŏĞŀĶƢ 
 Electromagnetic radiation and its interaction with atoms and molecules, experimental 
methods, rotational spectroscopy, vibrational spectroscopy, electronic spectroscopy, 
photoelectron and related spectroscopies and lasers and laser spectroscopy 
 
217747 ŏĪėőĬőĸĵňŐĔƠĽŏĞĬŏĞŀĶƢ      3&3+0+6' 

Gas Sensor TechnologyȮȮ 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮȮ8ȮœĴƞĴň 
 ŐĔƠĽŏĞĬŏĞŀĶƢŐĭĭĽŅĶĔŉŗĚĨńĺĬŜŅőĸľŃŀŀĔœĞħƢȮŐĔƠĽŏĞĬŏĞŀĶƢŐĭĭȮFET ŐĔƠĽŏĞĬŏĞŀĶƢŏĝŇĚœĲĲƚŅŏėĴňȮŐĔƠĽ
ŏĞĬŏĞŀĶƢŏĝŇĚŐĽĚȮŐĔƠĽŏĞĬŏĞŀĶƢŏĝŇĚėĺŅĴĶƟŀĬȮŐĔƠĽŏĞĬŏĞŀĶƢŏĝŇĚėĸŊŗĬŏĽňĵĚȮĔŅĶĮĶŃĵŋĔĨƢŒĝƟĚŅĬĕŀĚŐĔƠĽŏĞĬŏĞŀĶƢ 
 Metal+oxide gas sensors, FET gas sensors, electrochemical gas sensors, optical gas 
sensors, thermometric gas sensors, acoustic wave gas sensors and applications of gas sensors 
 
217751 ĺŇĪĵŅĻŅĽĨĶƢĬŅőĬ      1&3+0+6' 

Nanoscience 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮȮ8ȮœĴƞĴň 
 ĺŇĪĵŅĻŅĽĨĶƢĬŅőĬŏĭŊŘŀĚĨƟĬȮȮĔĸĻŅĽĨĶƢėĺŀĬĨńĴŒĬĶŃħńĭĕĬŅħĬŅőĬȮȮőėĶĚĽĶƟŅĚŀŇŏĸŖĔĪĶŇŀĬŇĔĽƢĕŀĚıŊŘĬįŇĺ
ŐĸŃĕŀĚŀĬŋĳŅėĕĬŅħĬŅőĬȮȮĔŅĶĽńĚŏėĶŅŃľƢŐĭĭĭĬĸĚŐĸŃĸƞŅĚĕŉŘĬȮŀŋĦľıĸĻŅĽĨĶƢĕŀĚĶŃĭĭĪňŗěńħŏĶňĵĚŐĸŃ
ĮĶŃĔŀĭĨńĺŏŀĚȮœħƟŐĔƞȮőĮĶĨňĬȮħňŏŀŖĬŏŀȮŐįƞĬŏĬŊŘŀŏĵŊŗŀȮœĴŏĞĸĸƢȮŐĸŃĶŃĭĭŀŊŗĬŕȮĪňŗĴňőĴŏĸĔŋĸŒľĠƞĔĺƞŅȮőėĶĚĽĶƟŅĚ
ĕŀĚĺńĽħŋĬŅőĬȮȮĔĸœĔĕŀĚŀŋĮĔĶĦƢĬŅőĬ 
 Introduction to nanoscience, quantum mechanics in nanosystems, electronic structures 
of surfaces and nanoparticles, top down and bottom up syntheses, thermodynamics of self+
organizing and self+assembling systems e,g,Ȯproteins, DNA, membranes, micelles and other 
supramolecular systems, structure of nano+materials, mechanism of nanodevices 
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217752 ĬŅőĬŏĪėőĬőĸĵň       3&3+0+6' 
Nanotechnology 

ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮȮ8ȮĨŅĴėĺŅĴŏľŖĬĝŀĭĕŀĚįŌƟĽŀĬ 
 ĳŅıĶĺĴŐĸŃĭĪĬŜŅȮěŋĸĪĶĶĻĬĻŅĽĨĶƢĪŃĸĺĚĔĶŅħȮěŋĸĪĶĶĻĬĻŅĽĨĶƢŐĶĚĔĺŅħȮŏĪėĬŇėĨƞŅĚŕȮĕŀĚĬŅ
őĬĲŅĭĶŇŏėĝńĬȮ8ȮĬŅőĬĸŇőīĔĶŅĲƖȮŀŅĶƢėħŇĽĝŅĶƢěŐĸŃĔŅĶŒľƟėĺŅĴĶƟŀĬħƟĺĵĔĶŃŐĽȮĔĶŃĭĺĬĔŅĶĽĮŅĶƢėȮĔŅĶĨĔ
ĽŃĽĴœŀŏėĴňȮŐĸŃĔŅĶĮĶŃĔŀĭĨńĺŏŀĚȮĔŅĶĮĶŃĵŋĔĨƢŒĝƟĚŅĬŒĬħƟŅĬĨƞŅĚŕȮĕŀĚĺńĽħŋŐĸŃŀŋĮĔĶĦƢĕĬŅħĬŅőĬȮ8ȮĔŅĶ
ŒĝƟĮĶŃőĵĝĬƢěŅĔĪƞŀĬŅőĬėŅĶƢĭŀĬȮĺńĽħŋįĽĴĬŅőĬȮĨńĺĨĶĺěěńĭĔƠŅĞȮőĲőĨėŃĨŃĸŇĽĨƢȮŏĞĸĸƢŐĽĚŀŅĪŇĨĵƢĝĬŇħĽňĵƟŀĴ
œĺŐĽĚ 
 Overview and introduction, scanning probe microscopy &STM', atomic force microscopy 
&AFM', nanofabrication techniques, applications of nanostructural materials and devices 
 
217761 ĲƕĽŇĔĽƢĕŀĚĭĶĶĵŅĔŅĻ      3&3+0+6' 

Atmospheric Physics 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮȮ8Ȯĺ,ĲĮ,Ȯ5./Ȯ&0/55./' 
 ıĸńĚĚŅĬŐĽĚŀŅĪŇĨĵƢŐĸŃĽĴħŋĸėĺŅĴĶƟŀĬȮȮĽĩŇĨĵĻŅĽĨĶƢŐĸŃŀŋĦľıĸĻŅĽĨĶƢŒĬĭĶĶĵŅĔŅĻĕŀĚŀŅĔŅĻ
ŐľƟĚŐĸŃŀŅĔŅĻĝŊŘĬȮœŀĬŘŜŅŐĸŃįĸĔĶŃĪĭŏĝŇĚŀŋĦľıĸĻŅĽĨĶƢȮĽĴĔŅĶĔĸĻŅĽĨĶƢĕŀĚœľĸŒĬĭĶĶĵŅĔŅĻȮĝńŘĬ
ĕŀĭŏĕĨŐıĸŏĬĪŅĶňȮėĸŊŗĬŒĬĭĶĶĵŅĔŅĻȮŀŋĨŋĬŇĵĴĺŇĪĵŅŏĕĨĶƟŀĬĝŊŘĬ 
 Solar radiation and the heat balance, atmospheric statics and thermodynamics of dry 
and moist air, water vapors and its thermodynamic effects, equation of atmospheric fluid 
mechanic, the planetary boundary layer, atmospheric waves, tropical meteorology 
 
217762 ĔŅĶěŜŅĸŀĚŐĭĭĭĶĶĵŅĔŅĻ     3&3+0+6' 

Atmospheric Modelling 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮȮ8Ȯĺ,ĲĮ,Ȯ54/Ȯ&0/554/' 
 ĽĴĔŅĶıĸńĚĚŅĬŏĝŇĚŀŋĦľıĸĻŅĽĨĶƢȮȮĽĴĔŅĶőĴŏĴĬĨńĴŒĬıŇĔńħĨńŘĚĜŅĔŐĸŃıŇĔńħĪĶĚĔĸĴȮıŇĔńħŒĬŐĬĺĬŀĬ
ŐĸŃŐĬĺħŇŗĚȮįĸŏĜĸĵĨńĺŏĸĕĕŀĚĽĴĔŅĶŏĝŇĚŀĬŋıńĬīƢĵƞŀĵȮĽĴĔŅĶįĸĨƞŅĚĽŊĭŏĬŊŗŀĚĕŀĚıĸĻŅĽĨĶƢĭĶĶĵŅĔŅĻȮ
ĔĶŃĭĺĬĔŅĶŒĬĝńŘĬĕŀĭŏĕĨȮĔŅĶŀŀĔŐĭĭŐĸŃĔŅĶĮĶŃĵŋĔĨƢŐĭĭěŜŅĸŀĚ 
 Thermodynamic energy equations, momentum equation in cartesian and spherical 
coordinates, horizontal and vertical coordinates, numerical solutions to partial equations, 
finite+difference equations of atmospheric dynamics, boundary+layer processes, model design 
and applications 
 
 



89 
 

217763 ĔŅĶĮĶŃŏĴŇĬĔŅĶŏĮĸňŗĵĬŐĮĸĚĳŌĴŇŀŅĔŅĻ    1&3+0+6' 
Climate Change Assessment 

ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮȮ8ȮœĴƞĴň 
 ĔĶŃĭĺĬĔŅĶĕŀĚĶŃĭĭĳŌĴŇŀŅĔŅĻȮŐĭĭěŜŅĸŀĚĳŌĴŇŀŅĔŅĻȮĺŇīňĔŅĶĵƞŀĽƞĺĬȮĽĩŇĨŇĪňŗŒĝƟŒĬĚŅĬĺŇěńĵĪŅĚ
ĳŌĴŇŀŅĔŅĻȮĔŅĶŏĮĸňŗĵĬŐĮĸĚĳŌĴŇŀŅĔŅĻŐĸŃįĸĔĶŃĪĭȮĪńĔļŃħƟŅĬĚŅĬĺŇěńĵĳŌĴŇŀŅĔŅĻ 
 Process of climate system, climate modeling, downscaling method, statistical climate 
method, climate change and its impacts, climate research skill 
 
217773 ŏĸŏĞŀĶƢŐĸŃĪńĻĬĻŅĽĨĶƢĮĶŃĵŋĔĨƢ     3&3+0+6' 

Laser and Applied Optics 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮȮ8ȮœĴƞĴň 

 ĪńĻĬĻŅĽĨĶƢĴŌĸģŅĬȮĝŇŘĬĽƞĺĬĪŅĚĪńĻĬĻŅĽĨĶƢȮĶŃĭĭŏĸŏĞŀĶƢȮőĴħŌŏĸŏĨŀĶƢĪŅĚĪńĻĬĻŅĽĨĶƢȮŀŋĮĔĶĦƢĽŅĶ
ĔŉŗĚĨńĺĬŜŅĪńĻĬĻŅĽĨĶƢĮĶŃĵŋĔĨƢŐĸŃŏĪėőĬőĸĵňĪŅĚŐĽĚ 
 Fundamental optics, optical components, laser system, optical modulators, 
semiconductor devices and applied optics and optical technology 
 
217775 ĴŅĨĶĺŇĪĵŅĪŅĚĪńĻĬĻŅĽĨĶƢ     3&3+0+6' 

Optical Metrology 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮȮ8ȮœĴƞĴň 
 ėĺŅĴĽŜŅėńĠĕŀĚĴŅĨĶĺŇĪĵŅĪŅĚĪńĻĬĻŅĽĨĶƢȮȮľĸńĔĔŅĶŐĸŃŏĪėĬŇėĽŜŅľĶńĭĴŅĨĶĺŇĪĵŅĪŅĚĪńĻĬĻŅĽĨĶƢȮȮȮ
ŐĸŃĔŅĶĮĶŃĵŋĔĨƢŒĝƟ 

 Important of optical metrology, principles and techniques for optical metrology and 
practical applicationsȮ 
 
2/7781 ŏėĶŊŗŀĚŏĶƞĚŏĝŇĚŏĽƟĬŐĭĭėĺŅĴĩňŗĺŇĪĵŋ     3&3+0+6' 

Radio Frequency Linear Accerator 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮȮ8ȮĨŅĴėĺŅĴŏľŖĬĝŀĭĕŀĚĳŅėĺŇĝŅ 
 ĭĪĬŜŅĕŀĚŏėĶŊŗŀĚŏĶƞĚŀĬŋĳŅėŐĭĭėĺŅĴĩňŗĺŇĪĵŋȮ&ŀŅĶƢŏŀĲ'ȮĪƞŀĬŜŅėĸŊŗĬȮőıĶĚĽńŗĬıƟŀĚȮőėĶĚĽĶƟŅĚŏėĶŊŗŀĚŏĶƞĚȮ
ŐľĸƞĚĔŜŅŏĬŇħėĸŊŗĬŐĸŃĔŅĶĽƞĚįƞŅĬĔŜŅĸńĚĕŀĚėĸŊŗĬėĺŅĴĩňŗĺŇĪĵŋȮŀńĬĨĶĔŇĶŇĵŅĕŀĚĸŜŅŀĬŋĳŅėŐĸŃĽĬŅĴŏĶƞĚŐĭĭėĺŅĴĩňŗ
ĺŇĪĵŋȮĔŅĶŀŀĔŐĭĭŐĸŃŏĪėőĬőĸĵňĔŅĶĽĶƟŅĚŏėĶŊŗŀĚŏĶƞĚŏĝŇĚŏĽƟĬŐĭĭėĺŅĴĩňŗĺŇĪĵŋȮŐĸŃĔŅĶĮĶŃĵŋĔĨƢŏėĶŊŗŀĚŏĶƞĚŏĝŇĚŏĽƟĬ
ŐĭĭėĺŅĴĩňŗĺŇĪĵŋ 
 Introduction to radio frequency &RF'Ȯparticle linear accelerator, waveguide, resonant 
cavities, accelerating structures, Sources and power transmission of radio frequency wave, 
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interaction of the particle beam with radio frequency accelerating field, design and fabrication 
technology of radio frequency linear accelerators, and applications of radio frequency linear 
accelerators 
 
217782 ĔĶŃĭĺĬĔŅĶĸŜŅœŀŀŀĬŐĸŃıĸŅĽĴŅĽŜŅľĶńĭħńħŐĮĶĺńĽħŋ  3&3+0+6' 

Ion Beam and Plasma Processing for Material Modification 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮȮ8ȮœĴƞĴň 
 ıŊŘĬģŅĬĔĸœĔĕŀĚŀńĬĨĶĔŇĶŇĵŅĶŃľĺƞŅĚŀĬŋĳŅėĔńĭıŊŘĬįŇĺĺńĽħŋȮŐľĸƞĚĔŜŅŏĬŇħœŀŀŀĬŐĸŃıĸŅĽĴŅŐĸŃ
ĸńĔļĦŃŏĜıŅŃȮĔŅĶħńħŐĮĶĽĴĭńĨŇŏĝŇĚįŇĺĕŀĚĺńĽħŋȮĔŅĶĽĶƟŅĚĲƕĸƢĴĭŅĚȮŏĪėĬŇėĺŇŏėĶŅŃľƢĺńĽħŋĪňŗįƞŅĬĔĶŃĭĺĬĔŅĶĸŜŅ
œŀŀŀĬŐĸŃıĸŅĽĴŅȮĔŅĶĺŇŏėĶŅŃľƢĸŜŅœŀŀŀĬŐĸŃıĸŅĽĴŅȮĔŅĶĮĶŃĵŋĔĨƢŒĝƟŒĬŀŋĨĽŅľĔĶĶĴȮȮĮĶŃŏħŖĬŏĔňŗĵĺĔńĭ
ėĺŅĴĮĸŀħĳńĵ 
 Fundamentals of mechanisms of particle+surface interaction, ion and plasma sources 
and their characteristics, property modifications of material surface, thin film deposition, 
analytical techniques for ion beam-plasma+treated materials, ion beam and plasma analyses, 
industrial applications, safety issues 
 
217783 ŏĸŏĞŀĶƢŀŇŏĸŖĔĨĶŀĬŀŇĽĶŃŐĸŃĔŅĶĮĶŃĵŋĔĨƢ  ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ3&3+0+6' 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮFree+electron Lasers and ApplicationsȮ 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮȮ8ȮœĴƞĴň 

ĔŅĶŐįƞĶńĚĽňěŅĔŀĬŋĳŅėĴňĮĶŃěŋȮĶńĚĽňŀŅıńĬīƢěŅĔľƟĺĚŀŇŏĸŖĔĨĶŀĬȮŐľĸƞĚĔŜŅŏĬŇħĶńĚĽňȮŏĸŏĞŀĶƢ
ŀŇŏĸŖĔĨĶŀĬŀŇĽĶŃȮĔŅĶĸŜŅŏĸňĵĚŏĸŏĞŀĶƢŀŇŏĸŖĔĨĶŀĬŀŇĽĶŃĵƞŅĬŀŇĬĲĶŅŏĶħȮĔŅĶĮĶŃĵŋĔĨƢŒĝƟŏĸŏĞŀĶƢŀŇŏĸŖĔĨĶŀĬŀŇĽĶŃ 
 ȮȮRadiation from charged particles, coherent radiation, radiation sources, free+electron 
lasers, transportation of infrared free+electron lasers,Ȯapplications of free+electron lasers 
 
0/5562 ĽŏĮĔőĪĶĽőĔĮƖŐĭĭőħŏĴĬŏĺĸŅŐĸŃĔŅĶĪħĸŀĚŐĭĭĔŅĶĔĶŃĨŋƟĬ 3&3+0+6' 
   ŐĸŃĔŅĶĨĶĺěĺńħ 
   &Time+Domain Spectroscopy andȮPump+probe Experiments'Ȯ 
ȮŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮȮ8ȮœĴƞĴň 
 ĪńĻĬĻŅĽĨĶƢŐĭĭœĴƞŏĮƦĬŏĝŇĚŏĽƟĬŐĸŃĔŅĶĞŇĚőėĶœĬĞƢŏĺĸŅȮĔŅĶįĸŇĨĶńĚĽňŐĸŃŏĸŏĞŀĶƢıńĸĽƢĽńŘĬȮĭĪĬŜŅŐĸŃ
ŐĬĺėŇħĕŀĚĽŏĮĔőĨĶĽőĔĮƖŐĭĭőħŏĴĬŏĺĸŅȮĭĪĬŜŅŐĸŃŐĬĺėŇħĕŀĚĽŏĮĔőĨĶĽőĔĮƖŐĭĭőħŏĴĬŏĺĸŅȮŏĪėĬŇėŐĸŃ
ŏėĶŊŗŀĚĴŊŀĽŜŅľĶńĭĽŏĮĔőĨĶĽőĔĮƖŐĭĭőħŏĴĬŏĺĸŅȮŏĪėĬŇėŐĸŃŏėĶŊŗŀĚĴŊŀĽŜŅľĶńĭĔŅĶĪħĸŀĚŐĭĭĔŅĶĔĶŃĨŋƟĬŐĸŃ
ĔŅĶĨĶĺěĺńħȮĔŅĶĮĶŃĵŋĔĨƢĽŏĮĔőĨĶĽőĔĮƖŐĭĭőħŏĴĬŏĺĸŅŐĸŃĔŅĶĪħĸŀĚŐĭĭĔŅĶĔĶŃĨŋƟĬŐĸŃĔŅĶĨĶĺěĺńħȮ 
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 Nonlinear opticsȮand timing synchronization, generation of short+pulsed radiation and 
lasers, introduction and concept of time+domain spectroscopy, techniques and 
instrumentation for time+domain spectroscopy, techniques and instrumentation for pump+
and+probe experiments, applications of time+domain spectroscopy and pump+and+probe 
experimentsȮȮȮȮȮȮ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 
0/5785 ĲƕĽŇĔĽƢıĸŅĽĴŅ       1&3+0+6' 
  Plasma Physics         
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮȮ8ȮȮĨŅĴėĺŅĴŏľŖĬĝŀĭĕŀĚįŌƟĽŀĬ 
  
ȮȮȮȮȮȮȮȮȮȮȮėĺŅĴĶŌƟŏĭŊŘŀĚĨƟĬȮĪķļġňěĸĬƢĕŀĚĔƠŅĞŐĸŃıĸŅĽĴŅȮĔŅĶĝĬĕŀĚŀĬŋĳŅėŒĬĔƠŅĞŐĸŃıĸŅĽĴŅȮȮœĲĲƚŅ
ıĸĻŅĽĨĶƢĕŀĚıĸŅĽĴŅȮȮȮȮĔŅĶħŇĽĝŅĶƢěıĸŅĽĴŅȮȮĔŅĶĺŇŏėĶŅŃľƢıĸŅĽĴŅȮŐĸŃȮĔŅĶĮĶŃĵŋĔĨƢıĸŅĽĴŅ 

Introduction, Kinetic theory of gas and plasma, collisions in gas and plasma, plasma 
electrodynamics, plasma discharges, plasma analysis and applications in plasma 

 
217789 ľńĺĕƟŀŏĜıŅŃĪŅĚĲƕĽŇĔĽƢĮĶŃĵŋĔĨƢ     1&3+0+6' 

Selected Topics in Applied Physics 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮȮ8ȮĨŅĴėĺŅĴŏľŖĬĝŀĭĕŀĚįŌƟĽŀĬ 
 ľńĺŏĶŊŗŀĚĔŅĶĻŉĔļŅŒĬŏĶŊŗŀĚĪŅĚĲƕĽŇĔĽƢĮĶŃĵŋĔĨƢĪňŗĔŜŅĸńĚŀĵŌƞŒĬėĺŅĴĽĬŒěŒĬĮƤěěŋĭńĬ 
 Selected topics of current interest in applied physics, new developments and 
experimental techniques 
 
217795 ĮƤĠľŅıŇŏĻļĪŅĚĲƕĽŇĔĽƢĮĶŃĵŋĔĨƢ     3&3+0+6' 
  Special Problems in Applied Physics 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮȮ8ȮĨŅĴėĺŅĴŏľŖĬĝŀĭĕŀĚįŌƟĽŀĬ 
 ĮƤĠľŅĪŅĚĲƕĽŇĔĽƢĮĶŃĵŋĔĨƢĶŃħńĭĽŌĚıĶƟŀĴħƟĺĵĔŅĶŀƞŅĬėƟĬėĺƟŅĪňŗœħƟĶńĭĴŀĭľĴŅĵŐĸŃėŜŅĮĶŉĔļŅ 
 Advanced problems in applied physics, with assigned reading and consultation 
 
0/5575 ĺŇĪĵŅĬŇıĬīƢĮĶŇĠĠŅőĪ      14ȮľĬƞĺĵĔŇĨ 

MasterŲs Thesis 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮȮ8ȮœħƟĶńĭŀĬŋĴńĨŇľńĺĕƟŀőėĶĚĶƞŅĚĺŇĪĵŅĬŇıĬīƢĮĶŇĠĠŅőĪŐĸƟĺȮľĶŊŀĸĚĪŃŏĭňĵĬıĶƟŀĴĔŅĶ
ŏĽĬŀĕŀŀĬŋĴńĨŇőėĶĚĶƞŅĚĺŇĪĵŅĬŇıĬīƢĮĶŇĠĠŅőĪ 
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2/7799 ĺŇĪĵŅĬŇıĬīƢĮĶŇĠĠŅőĪ      /0ȮľĬƞĺĵĔŇĨ 
MasterŲs Thesis 

ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮȮ8ȮœħƟĶńĭŀĬŋĴńĨŇľńĺĕƟŀőėĶĚĶƞŅĚŐĸƟĺȮľĶŊŀĸĚĪŃŏĭňĵĬıĶƟŀĴĔŅĶŏĽĬŀľńĺĕƟŀŐĸŃőėĶĚĶƞŅĚł 
 
225701 ĔĸĻŅĽĨĶƢȮ1            ȮȮȮ  ȮȮȮȮȮȮ ȮȮȮȮ2&2+0+4' 
  Mechanics 1                                 
ŏĚŊŗŀĬœĕĪňŗěŃĨƟŀĚįƞŅĬĔƞŀĬȮ8ȮĨŅĴėĺŅĴŏľŖĬĝŀĭĕŀĚįŌƟĽŀĬ 
 ŐĬĺėŇħĕŀĚĔĸĻŅĽĨĶƢĬŇĺĨńĬȮĚŅĬȮıĸńĚĚŅĬȮőĴŏĴĬĨńĴȮŐĸŃĪķļġňĔŅĶŀĬŋĶńĔļƢȮıĸĺńĨĕŀĚěŋħĴĺĸŒĬĽŀĚ
ŐĸŃĽŅĴĴŇĨŇȮĔŅĶŏėĸŊŗŀĬĪňŗŐĭĭŐĔĺƞĚĔĺńħȮŐĶĚĻŌĬĵƢĔĸŅĚȮĮƤĠľŅĕŀĚŏėĮŏĸŀĶƢȮŐĸŃĶŃĭĭıŇĔńħŏėĸŊŗŀĬĪňŗ 
 Concepts of Newtonian mechanics, work, energy, momentum and conservation 
theorem, dynamics of point mass in two and three dimensions, oscillatory motion, central 
force, KeplerŲs problems and moving coordinate systemsȮ 
 
225702 ĔĸĻŅĽĨĶƢ 2            ȮȮȮȮȮȮ  ȮȮȮȮȮȮȮȮȮ 2&2+0+4' 
  Mechanics 2                      ȮȮȮȮȮȮȮȮȮȮ 
ŏĚŊŗŀĬœĕĪňŗěŃĨƟŀĚįƞŅĬĔƞŀĬȮ8Ȯĺ,ĽĲ, 701 &225701' 
 ĶŃĭĭĕŀĚŀĬŋĳŅėȮĔŅĶŏėĸŊŗŀĬĪňŗĕŀĚĺńĨĩŋŐĕŖĚŏĔĶŖĚȮȮĔĸĻŅĽĨĶƢĸŅĔĶŅĬěƢȮȮŐĸŃĔĸĻŅĽĨĶƢŐŁĴŇĸőĨŏĬňĵĬȮȮ 

System of particles, rigid body motion, Lagrangian mechanics and Hamiltonian mechanics 
 
225703 ĲƕĽŇĔĽƢėĺŅĴĶƟŀĬŐĸŃĲƕĽŇĔĽƢĵŋėŒľĴƞ ȮȮȮȮ   2&2+0+4' 
  Thermal Physics and Modern Physics 
ŏĚŊŗŀĬœĕĪňŗěŃĨƟŀĚįƞŅĬĔƞŀĬȮȮ8ȮĨŅĴėĺŅĴŏľŖĬĝŀĭĕŀĚįŌƟĽŀĬ 
 ėĺŅĴĶƟŀĬŐĸŃĽĴĭńĨŇĪŅĚėĺŅĴĶƟŀĬĕŀĚĽĽŅĶȮĔġŀŋĦľıĸĻŅĽĨĶƢȮĻńĔĵƢŀŋĦľıĸĻŅĽĨĶƢȮȮȮŐįĬįńĚĺńĢ
ĳŅėŐĸŃĔŅĶŏĮĸňŗĵĬĺńĢĳŅėȮěŋħĔŜŅŏĬŇħĕŀĚĲƕĽŇĔĽƢĵŋėŒľĴƞȮȮīĶĶĴĝŅĨŇėĺŅĴŏĮƦĬėĸŊŗĬŐĸŃŀĬŋĳŅėȮŐĭĭěŜŅĸŀĚ
ŀŃĨŀĴȮĔĸĻŅĽĨĶƢėĺŀĬĨńĴŏĭŊŘŀĚĨƟĬȮĲƕĽŇĔĽƢĬŇĺŏėĸňĵĶƢ 
 Heat and thermal properties of matter, thermodynamics laws, thermodynamic 
potentials, phase diagrams and phase transition, origin of modern physics, wave and particle 
nature, atomic model, basic quantum mechanics, and nuclear physics, 
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225704 ĔĸĻŅĽĨĶƢėĺŀĬĨńĴȮȮȮȮȮȮȮȮȮȮȮȮ ȮȮȮȮȮȮȮȮ  ȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 2&2+0+4' 
  Quantum Mechanics      
ŏĚŊŗŀĬœĕĪňŗěŃĨƟŀĚįƞŅĬĔƞŀĬ ȮȮ8Ȯĺ,ĽĲ,Ȯ5.1Ȯ&0035.1' 
 ĪĭĪĺĬĔĸĻŅĽĨĶƢėĺŀĬĨńĴŏĭŊŘŀĚĨƟĬȮėĦŇĨĻŅĽĨĶƢĕŀĚĔĸĻŅĽĨĶƢėĺŀĬĨńĴȮĶŃĭĭľĬŉŗĚĴŇĨŇȮőĴŏĴĬĨńĴ
ŏĝŇĚĴŋĴȮĻńĔĵƢĻŌĬĵƢĔĸŅĚȮŐĸŃĽĮƕĬ 
 Review of fundamental quantum mechanics, mathematics for quantum mechanics, 
one+dimensional systems, angular momentum, central potentials, and spins 
 
225705 ŐĴƞŏľĸŖĔœĲĲƚŅȮ1           ȮȮȮ  ȮȮȮȮ ȮȮȮȮȮȮȮȮȮ 2&2+0+4' 
  Electromagnetism /ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 
ŏĚŊŗŀĬœĕĪňŗěŃĨƟŀĚįƞŅĬĔƞŀĬ Ȯ8ȮĨŅĴėĺŅĴŏľŖĬĝŀĭĕŀĚįŌƟĽŀĬ 

œĲĲƚŅĽĩŇĨȮŏĪėĬŇėıŇŏĻļŒĬĔŅĶľŅėƞŅĻńĔĵƢœĲĲƚŅȮĽĬŅĴœĲĲƚŅŒĬĽĽŅĶȮŐĴƞŏľĸŖĔĽĩŇĨŐĸŃĽĬŅĴŐĴƞŏľĸŖĔŒĬĽĽŅĶȮ 
 Electrostatics, special techniques for calculating potentials, electric fields in matter, 
magnetostatics and magnetic fields in matter 
 
225706 ŐĴƞŏľĸŖĔœĲĲƚŅ 2             ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 2&2+0+4'  
  Electromagnetism 2                              
ŏĚŊŗŀĬœĕĪňŗěŃĨƟŀĚįƞŅĬĔƞŀĬȮȮ8Ȯĺ,ĽĲ, 705 &225705' 
 ıĸĻŅĽĨĶƢœĲĲƚŅȮėĸŊŗĬŐĴƞŏľĸŖĔœĲĲƚŅȮĔŅĶŐįƞĶńĚĽňŐĴƞŏľĸŖĔœĲĲƚŅȮŐĸŃĔŅĶĮĶŃĵŋĔĨƢŀńĬĨĶĔŇĶŇĵŅ
ŐĴƞŏľĸŖĔœĲĲƚŅ 
 Electrodynamics, electromagnetic waves, electromagnetic radiation and applications of 
electromagnetic interaction 
 
225707 ĔŅĶĪħĸŀĚŐĸŃĔŅĶŀŀĔŐĭĭĔŅĶĪħĸŀĚĪŅĚĲƕĽŇĔĽƢȮȮȮ  1&0+3+3' 
  Experimentation and Experimental Designs in Physics  
ŏĚŊŗŀĬœĕĪňŗěŃĨƟŀĚįƞŅĬĔƞŀĬȮ8ȮĨŅĴėĺŅĴŏľŖĬĝŀĭĕŀĚįŌƟĽŀĬ 
 ľĸńĔĔŅĶĺńħŐĸŃĔŅĶĪħĸŀĚĪŅĚĲƕĽŇĔĽƢȮȮėĺŅĴœĴƞŐĬƞĬŀĬĕŀĚĔŅĶĺńħȮȮĔŅĶĺŇŏėĶŅŃľƢėĺŅĴėĸŅħŏėĸŊŗŀĬȮȮ
ŐĸŃȮĔŅĶĪħĸŀĚĪŅĚĲƕĽŇĔĽƢ 

Principles of measurement and experimentation in physics, uncertainties of 
measurements, error analysis, andȮexperiments in physics 
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225708 ĔŅĶĪħĸŀĚĲƕĽŇĔĽƢĽŜŅľĶńĭĔŅĶĽŀĬĨŅĴŐĬĺĪŅĚĽŃŏĨŖĴĻŉĔļŅȮȮ ȮȮ1&0+3+0' 
  Experimentation in Physics for Teaching STEM Education Approach 
ŏĚŊŗŀĬœĕĪňŗěŃĨƟŀĚįƞŅĬĔƞŀĬ Ȯ8Ȯĺ,ĽĲ, 707 &225707' 
ĔŅĶĪħĸŀĚĲƕĽŇĔĽƢĕńŘĬĽŌĚȮŐĸŃĪńĔļŃĽŜŅľĶńĭĔŅĶĽŀĬĨŅĴŐĬĺĪŅĚĽŃŏĨŖĴĻŉĔļŅĪňŗŏĬƟĬĲƕĽŇĔĽƢ 
Experimentation in advanced physics, skills for teaching &STEM' education with physics focus 

 
225711 ĔŅĶĽŀĬĲƕĽŇĔĽƢĨŅĴŐĬĺĪŅĚĔŅĶŏĶňĵĬĶŌƟŏĝŇĚĶŋĔ ȮȮȮȮȮȮȮȮȮ  2&2+0+4' 
  Active+Learning Approach In Physics Teaching Ȯ 
ŏĚŊŗŀĬœĕĪňŗěŃĨƟŀĚįƞŅĬĔƞŀĬ ȮȮ8ȮĨŅĴėĺŅĴŏľŖĬĝŀĭĕŀĚįŌƟĽŀĬ 
 īĶĶĴĝŅĨŇĕŀĚĺŇĪĵŅĻŅĽĨĶƢŐĸŃĺŇĺńĥĬŅĔŅĶĕŀĚĔŅĶŏĶňĵĬĔŅĶĽŀĬĲƕĽŇĔĽƢȮȮŐĬĺĪŅĚĔŅĶŏĶňĵĬĶŌƟŏĝŇĚĶŋĔŒĬ
ĲƕĽŇĔĽƢȮĽŊŗŀĔŅĶĽŀĬŐĸŃĬĺńĨĔĶĶĴĔŅĶŏĶňĵĬĶŌƟĲƕĽŇĔĽƢŏĝŇĚĶŋĔȮĔŅĶıńĥĬŅ-ĽĶƟŅĚĽŊŗŀĔŅĶĽŀĬŐĸŃĬĺńĨĔĶĶĴĔŅĶŏĶňĵĬĶŌƟ
ĲƕĽŇĔĽƢŏĝŇĚĶŋĔȮŐĬĺőĬƟĴĽĴńĵŒľĴƞĪŅĚħƟŅĬĲƕĽŇĔĽƢĻŉĔļŅȮľĸńĔĽŌĨĶŐĸŃŏĪėĬŇėĔŅĶĽŀĬȮ 

Nature of science and evolution in teaching and learning physics, active+learning 
approach in physics, teaching materials and innovations of physics active learning,  
developing-inventing teaching materials and innovations of physics active+learning, modern 
trends in physics education, curriculum and teaching methods  

 
00350. ĚŅĬĺŇěńĵĪŅĚħƟŅĬĲƕĽŇĔĽƢĻŉĔļŅ ȮȮȮȮȮȮȮ ȮȮȮȮȮȮȮȮȮȮ  2&2+0+4' 

Physics Education Research 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮ8ȮĨŅĴėĺŅĴŏľŖĬĝŀĭĕŀĚįŌƟĽŀĬ 
ȮȮĭĪĬŜŅĚŅĬĺŇěńĵĪŅĚħƟŅĬĲƕĽŇĔĽƢĻŉĔļŅȮĔĶŀĭĪķļġňĪňŗěŜŅŏĮƦĬĨƞŀĲƕĽŇĔĽƢĻŉĔļŅȮĶŃŏĭňĵĭĺŇīňŐĸŃĔŅĶĺŇŏėĶŅŃľƢ

ĚŅĬĺŇěńĵĲƕĽŇĔĽƢĻŉĔļŅȮĚŅĬĺŇěńĵĲƕĽŇĔĽƢĻŉĔļŅĽŌƞľƟŀĚŏĶňĵĬ 
 Introduction to physics education research, theoretical framework for physics 
education research, methodology and analysis in physics education research, physics 
education research to classroom, 
 
225791 ĽńĴĴĬŅĔŅĶĽŀĬĲƕĽŇĔĽƢȮ1   ȮȮȮȮȮȮȮ ȮȮ  1&1+0+2' 
  Seminar in Physics Teaching 1 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮ8 ĨŅĴėĺŅĴŏľŖĬĝŀĭĕŀĚįŌƟĽŀĬ 
 ĔŅĶĬŜŅŏĽĬŀŐĸŃĔŅĶŀĳŇĮĶŅĵőħĵĬńĔĻŉĔļŅȮŏĔňŗĵĺĔńĭįĸĚŅĬĪŅĚĲƕĽŇĔĽƢȮľĶŊŀĔŅĶĽŀĬĲƕĽŇĔĽƢȮĪňŗĨňıŇĴıƢŒĬ
ĺŅĶĽŅĶȮŏıŊŗŀŒĝƟŏĮƦĬŐĬĺĪŅĚŒĬĔŅĶŏĽĬŀőėĶĚĶƞŅĚľńĺĕƟŀĔŅĶėƟĬėĺƟŅĺŇěńĵȮ 
 Presentation and discussion by students about published physics  or physics teaching 
research leading to their proposed research  topics 
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225792 ĽńĴĴĬŅĔŅĶĽŀĬĲƕĽŇĔĽƢȮ2  Ȯ ȮȮȮ ȮȮȮȮȮȮ  1&1+0+2' 
  Seminar in Physics Teaching 2 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮ8Ȯĺ,ĽĲ,791 '00357/&  
 ĔŅĶĬŜŅŏĽĬŀŐĸŃĔŅĶŀĳŇĮĶŅĵȮőħĵĬńĔĻŉĔļŅȮŒĬľńĺĕƟŀĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĔŅĶėƟĬėĺƟŅĺŇěńĵȮ 

Presentation and discussion by students in topics related to their research study,ȮȮ 
 

0.4544 ĺŇīňĪŅĚėĦŇĨĻŅĽĨĶƢĽŜŅľĶńĭĲƕĽŇĔĽƢ     3&3+0+6' 
  Mathematical Methods in Physics  
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮȮ8 ĨŅĴėĺŅĴŏľŖĬĝŀĭĕŀĚįŌƟĽŀĬ 

ŏĴĪĶŇĔĞƢŐĸŃĶŃĭĭĽĴĔŅĶŏĝŇĚŏĽƟĬȮĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚŏĺĔŏĨŀĶƢȮĽĴĔŅĶŏĝŇĚŀĬŋıńĬīƢȮėƞŅĸńĔļĦŃŏĜıŅŃŐĸŃ
ĕƟŀĮƤĠľŅėƞŅĕŀĭȮĲƤĚĔƢĝńĬĨńĺŐĮĶŏĝŇĚĞƟŀĬȮȮ 

Matrices and systems of linear equations,ȮVector analysis,ȮDifferential equations,Ȯ
Eigenvalue and boundary valued problems,ȮFunction of complex variables 
 
00351/ œĲĲƚŅŐĸŃŀŇŏĸŖĔĪĶŀĬŇĔĽƢĽŜŅľĶńĭėĶŌ   ȮȮȮȮȮȮȮ 3&2+3+4' 

Electricity and Electronics for Teacher   
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮȮ8ȮœĴƞĴň 
 ĺĚěĶœĲĲƚŅĔĶŃŐĽĨĶĚȮĺĚěĶœĲĲƚŅĔĶŃŐĽĽĸńĭȮĔŅĶĺńħŐĸŃŏėĶŊŗŀĚĺńħĪŅĚœĲĲƚŅȮŀŋĮĔĶĦƢŐĸŃĺĚěĶ
ŀŇŏĸŖĔĪĶŀĬŇĔĽƢıŊŘĬģŅĬȮħŇěŇĨŀĸŀŇŏĸŖĔĪĶŀĬŇĔĽƢ 
 DC circuits, AC circuits, electric measurement and measuring tools, electronic devices 
and circuits, digital electronics 
 
225743 ĲƕĽŇĔĽƢĕŀĚĕŀĚŐĕŖĚ  ȮȮȮȮȮȮȮ ȮȮȮȮ   3&3+0+6' 
  Physics of Solids 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮȮ8 ĨŅĴėĺŅĴŏľŖĬĝŀĭĕŀĚįŌƟĽŀĬ 
 ŐĶĚĵŉħŏľĬňŗĵĺĶŃľĺƞŅĚŀŃĨŀĴȮőėĶĚĽĶƟŅĚįĸŉĔȮĽĴĭńĨŇœĲĲƚŅĕŀĚőĸľŃȮĽŅĶĔŉŗĚĨńĺĬŜŅȮĽĴĭńĨŇĪŅĚėĺŅĴĶƟŀĬ
ĽĴĭńĨŇĪŅĚŐĴƞŏľĸŖĔȮĽĳŅıĬŜŅĵĺħĵŇŗĚ 
 Bonds between atom,Ȯcrystal structures, electrical properties of metals, 
semiconductors, thermal properties, magnetic properties, superconductivity 
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225748 őĸĔŐĸŃŏŀĔĳı ȮȮȮȮȮȮȮ Ȯ     3&3+0+6' 
  The Earth and the UniverseȮȮ 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮ8 œĴƞĴň 
  őĸĔŐĸŃĔŅĶŏĮĸňŗĵĬŐĮĸĚȮīĶĦňĳŅėŐĸŃīĶĦňĮĶŃĺńĨŇȮĭĶĶĵŅĔŅĻȮĳŌĴŇŀŅĔŅĻŐĸŃĸĴĲƚŅŀŅĔŅĻȮĔŅĶ
ıńĥĬŅŐĬĺėŇħĪŅĚħŅĶŅĻŅĽĨĶƢȮĪĶĚĔĸĴĪƟŀĚĲƚŅȮĶŃĭĭĽŋĶŇĵŃȮħŅĺķĔļƢŐĸŃĶŃĭĭħŅĺȮŏŀĔĳıĺŇĪĵŅȮŀŋĮĔĶĦƢ
ĪŅĚħŅĶŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵňŀĺĔŅĻ 
  Earth and its changing surface, lithosphere and geological time, atmosphere, climate 
and weather, the development in astronomy, celestial sphere, solar system, star and stellar 
systems, cosmology, astronomical instruments and space technology 
225797 ĺŇĪĵŅĬŇıĬīƢĮĶŇĠĠŅőĪ      12ȮľĬƞĺĵĔŇĨ 
  MasterŲs Thesis    
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮ8ȮœħƟĶńĭĔŅĶŀĬŋĴńĨŇľńĺĕƟŀőėĶĚĶƞŅĚŐĸƟĺȮľĶŊŀĸĚĪŃŏĭňĵĬıĶƟŀĴĔńĭĔŅĶŏĽĬŀľńĺĕƟŀŐĸŃőėĶĚĶƞŅĚł 
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2. ȮȮėŜŅĽńŗĚŐĨƞĚĨńŘĚėĦŃĔĶĶĴĔŅĶĮĶńĭĮĶŋĚľĸńĔĽŌĨĶ 
 

 



98 
 

 
 
 
 
 
 
 
 
 



99 
 

3. įĸĚŅĬĪŅĚĺŇĝŅĔŅĶĕŀĚŀŅěŅĶĵƢȮ 
 

/,ȮĶĻ,ħĶ,ȮħĺĚĴĦňȮĺƞŀĚĶńĨĬŃœıĻŅĸȮ&H+IndexȮ15' 
/, ĚŅĬĺŇěńĵȮ 
ĨňıŇĴıƢŒĬĺŅĶĽŅĶĪŅĚĺŇĝŅĔŅĶ 

ĶŃħńĭĬŅĬŅĝŅĨŇ 
1'ȮRodwihok, C,, Tam, T,V,, Choi, W,M,, Suwannakaew, M,, Woo, S,W,, Wongratanaphisan, D,, 

Kim, H,S,ȮPreparation and Characterization of Photoluminescent Graphene Quantum 

Dots from Watermelon Rind Waste for the Detection of Ferric Ions and Cellular Bio+

Imaging Applications &2022'ȮNanomaterials, 12 &4', art,Ȯno,Ȯ702, , 

2'ȮRuankham, P,, Khambunkoed, N,, Kanjanaboos, P,, Wongratanaphisan, D,, Sagawa, 

T,Improved reproducibility of carbon+based cesium-formamidinium perovskite solar 

cells via double antisolvent drippings in adduct approach &2022'ȮOrganic Electronics, 100, 

art,Ȯno,Ȯ106362, , 

3'ȮHomnan, S,, Malison, P,, Amratisha, K,, Kanjanaboos, P,, Wongratanaphisan, D,, Sagawa, T,, 

Ruankham, P,ȮLow+temperature processable Sn+doped ZnO films as electron 

transporting layers for perovskite solar cells &2021'ȮJournal of Materials Science8ȮMaterials 
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+œĴƞĴň+ 

/'ȮŐĕĬĚĲƕĽŇĔĽƢĮĶŃĵŋĔĨƢ 

ěŜŅĬĺĬľĬƞĺĵĔŇĨĶĺĴĨĸŀħľĸńĔĽŌĨĶ 36 ȮȮȮľĬƞĺĵĔŇĨ 
ȮȮȮȮȮȮȮȮĔ,ȮĮĶŇĠĠŅĬŇıĬīƢ 
217797 ĺŇĪĵŅĬŇıĬīƢĮĶŇĠĠŅőĪȮ36  ľĬƞĺĵĔŇĨȮ 
 ĕ,ȮĔŇěĔĶĶĴĪŅĚĺŇĝŅĔŅĶȮĮĶŃĔŀĭħƟĺĵ 

1. įĸĚŅĬĺŇĪĵŅĬŇıĬīƢľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚĺŇĪĵŅĬŇıĬīƢĨƟŀĚœħƟĶńĭĔŅĶŏįĵŐıĶƞȮ
ľĶŊŀŀĵƞŅĚĬƟŀĵœħƟĶńĭĔŅĶĨŀĭĶńĭŒľƟŏįĵŐıĶƞŒĬĺŅĶĽŅĶĶŃħńĭĬŅĬŅĝŅĨŇĪňŗ
ŀĵŌƞŒĬģŅĬĕƟŀĴŌĸȮSCOPUSȮŐĸŃŀĵƞŅĚĬƟŀĵŀĵŌƞŒĬėĺŀœĪĸƢȮ3Ȯ&Q3'ȮőħĵĴň
ĬńĔĻŉĔļŅŏĮƦĬĝŊŗŀŐĶĔŀĵƞŅĚĬƟŀĵȮ/ȮŏĶŊŗŀĚ 

2. ĬńĔĻŉĔļŅĨƟŀĚĬŜŅŏĽĬŀįĸĚŅĬĺŇĪĵŅĬŇıĬīƢľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚįĸĚŅĬ
ĺŇĪĵŅĬŇıĬīƢŒĬĔŅĶĮĶŃĝŋĴĺŇĝŅĔŅĶĶŃħńĭĬŅĬŅĝŅĨŇĪňŗŏĮƦĬĪňŗĵŀĴĶńĭŒĬ
ĽŅĕŅĺŇĝŅȮŀĵƞŅĚĬƟŀĵȮ/ȮŏĶŊŗŀĚ 

3. ĬńĔĻŉĔļŅĨƟŀĚĶŅĵĚŅĬįĸĔŅĶĻŉĔļŅĨŅĴŐĭĭĶŅĵĚŅĬįĸĕŀĚĭńĦĤŇĨ
ĺŇĪĵŅĸńĵȮĪŋĔĳŅėĔŅĶĻŉĔļŅȮőħĵįƞŅĬėĺŅĴŏľŖĬĝŀĭĕŀĚĮĶŃīŅĬ
ĔĶĶĴĔŅĶĭńĦĤŇĨĻŉĔļŅĮĶŃěŜŅėĦŃ 

  ė,ȮĔĶŃĭĺĬĺŇĝŅĪňŗœĴƞĬńĭľĬƞĺĵĔŇĨĽŃĽĴ 
 Ȯ1,ȮĨŅĴŏĚŊŗŀĬœĕĕŀĚĭńĦĤŇĨĺŇĪĵŅĸńĵȮȮȮȮȮĳŅļŅĨƞŅĚĮĶŃŏĪĻ 
Ȯ   Ȯ2,ȮĨŅĴŏĚŊŗŀĬœĕĕŀĚĽŅĕŅĺŇĝŅȮȮ 
0,/,/ȮĬńĔĻŉĔļŅĨƟŀĚĸĚĪŃŏĭňĵĬĔĶŃĭĺĬĺŇĝŅħńĚĬňŘŐĸŃœħƟĸŜŅħńĭĕńŘĬŏĮƦĬĪňŗıŀŒěȮ&S'Ȯ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ217791 ȮȮȮȮȮĽńĴĴĬŅĮĶŇĠĠŅőĪĪŅĚĲƕĽŇĔĽƢĮĶŃĵŋĔĨƢȮ1 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ0/5570ȮȮȮȮȮȮĽńĴĴĬŅĮĶŇĠĠŅőĪĪŅĚĲƕĽŇĔĽƢĮĶŃĵŋĔĨƢ2 

2,1,2ȮȮĔĶŃĭĺĬĺŇĝŅŏĸŊŀĔœĴƞĬƟŀĵĔĺƞŅȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ3      ľĬƞĺĵĔŇĨ 

őħĵŏĸŊŀĔěŅĔĔĶŃĭĺĬĺŇĝŅĪňŗĽńĴıńĬīƢĔńĭĺŇĪĵŅĬŇıĬīƢȮěŅĔĔĶŃĭĺĬĺŇĝŅĨƞŀœĮĬňŘ 

ŏıŇŗĴȮľĸńĔĽŌĨĶŐĭĭȮ/Ȯ&ŐįĬȮĔȮŐĭĭȮĔ/'Ȯ'ȮŒĬŐĕĬĚĺŇĝŅĲƕĽŇĔĽƢĮĶŃĵŋĔĨƢȮŒľƟįŌƟ
ĪňŗĴňėĺŅĴĶŌƟėĺŅĴĽŅĴĶĩŏĸŊŀĔŏĶňĵĬœħƟőħĵœĴƞĴňĺŇĝŅĭńĚėńĭŐĸŃŏĮƕħőŀĔŅĽŒĬ
ĔŅĶĶńĭĬńĔĻŉĔļŅœĪĵŐĸŃĬńĔĻŉĔļŅĨƞŅĚĝŅĨŇĪňŗĴňĻńĔĵĳŅıŒĬĔŅĶĻŉĔļŅ 
 
ŏĮƕħĔĶŃĭĺĬĺŇĝŅȮ0/5575ȮŏıŊŗŀŒľƟĽŀħėĸƟŀĚĔńĭĔŅĶŏĶňĵĬĔŅĶĽŀĬŒĬŐĭĭȮ/Ȯ
&ŐįĬȮĔȮŐĭĭȮĔȮ/' 
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ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ, 2561 ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ2566 ŏľĨŋįĸŒĬĔŅĶĮĶńĭĮĶŋĚ 

                  217726  ŏĪėőĬőĸĵňŏĞĸĸƢŐĽĚŀŅĪŇĨĵƢ ȮȮȮȮȮȮȮȮȮ3ȮȮľĬƞĺĵĔŇĨ 

                  217733  ŏĪŀĶƢőĴœħĬŅĴŇĔĽƢĕŀĚĺńĽħŋ ȮȮȮȮȮȮȮȮȮ3ȮȮľĬƞĺĵĔŇĨ 

 ȮȮȮȮ217734 ŏĪŀĶƢőĴœħĬŅĴŇĔĽƢŐĸŃěĸĬıĸĻŅĽĨĶƢ      3 ȮľĬƞĺĵĔŇĨȮ 

ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ217746ȮĲƕĽŇĔĽƢĕŀĚŀŃĨŀĴŐĸŃőĴŏĸĔŋĸȮȮȮȮȮȮȮȮȮȮȮȮȮȮ3ȮȮȮľĬƞĺĵĔŇĨ 

ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ217747ȮŏĪėőĬőĸĵňŐĔƠĽŏĞĬŏĞŀĶƢȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ3 ľĬƞĺĵĔŇĨ 

ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ217751ȮĺŇĪĵŅĻŅĽĨĶƢĬŅőĬ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ3 ľĬƞĺĵĔŇĨ 

ȮȮȮ ȮȮȮȮ217752ȮĬŅőĬŏĪėőĬőĸĵň ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ3 ľĬƞĺĵĔŇĨ 

ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ217761ȮĲƕĽŇĔĽƢĕŀĚĭĶĶĵŅĔŅĻ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ3 ľĬƞĺĵĔŇĨ 

ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ217762ȮĔŅĶěŜŅĸŀĚŐĭĭĭĶĶĵŅĔŅĻȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ3 ľĬƞĺĵĔŇĨ 

ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ217763ȮĔŅĶĮĶŃŏĴŇĬĔŅĶŏĮĸňŗĵĬŐĮĸĚȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ3  ľĬƞĺĵĔŇĨ 

ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĳŌĴŇŀŅĔŅĻȮ 

 ȮȮȮȮ217773ȮŏĸŏĞŀĶƢŐĸŃĪńĻĬĻŅĽĨĶƢĮĶŃĵŋĔĨƢ ȮȮȮȮȮȮȮȮȮ3 ȮȮľĬƞĺĵĔŇĨ 

ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ217775ȮĴŅĨĶĺŇĪĵŅĪŅĚĪńĻĬĻŅĽĨĶƢ ȮȮȮȮȮȮȮȮȮ3 ȮȮľĬƞĺĵĔŇĨ 

 ȮȮȮȮ217781ȮŏėĶŊŗŀĚŏĶƞĚŏĝŇĚŏĽƟĬŐĭĭėĺŅĴĩňŗĺŇĪĵŋȮȮȮȮȮȮȮȮȮȮ3 ȮȮľĬƞĺĵĔŇĨ 

                  217782 ĔĶŃĭĺĬĔŅĶĸŜŅœŀŀŀĬŐĸŃȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ3 ȮȮľĬƞĺĵĔŇĨ 

ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮıĸŅĽĴŅĽŜŅľĶńĭħńħŐĮĶĺńĽħŋ Ȯ 

 ȮȮȮȮ217783ȮŏĸŏĞŀĶƢŀŇŏĸŖĔĨĶŀĬŀŇĽĶŃȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 3  ľĬƞĺĵĔŇĨ 

ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŐĸŃĔŅĶĮĶŃĵŋĔĨƢ   

 ȮȮȮȮ217784ȮĽŏĮĔőĪĶĽőĔĮƖŐĭĭőħŏĴĬŏĺĸŅȮȮȮȮȮȮȮȮȮȮȮȮ 3  ľĬƞĺĵĔŇĨ 

ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŐĸŃĔŅĶĪħĸŀĚŐĭĭĔŅĶĔĶŃĨŋƟĬŐĸŃĔŅĶĨĶĺěĺńħȮȮȮȮȮȮȮȮȮȮȮȮȮ 

ȮȮ ȮȮȮȮ217785ȮĲƕĽŇĔĽƢıĸŅĽĴŅ  ȮȮȮȮȮȮȮȮȮ3 ȮȮľĬƞĺĵĔŇĨ 

ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ217789ȮľńĺĕƟŀŏĜıŅŃĪŅĚĲƕĽŇĔĽƢĮĶŃĵŋĔĨƢ ȮȮȮȮȮȮȮȮȮ3 ȮȮľĬƞĺĵĔŇĨ 

 ȮȮȮȮ217795ȮĮƤĠľŅıŇŏĻļĪŅĚĲƕĽŇĔĽƢĮĶŃĵŋĔĨƢ ȮȮȮȮȮȮȮȮȮ3 ȮȮľĬƞĺĵĔŇĨ 
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ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ, 2561 ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ2566 ŏľĨŋįĸŒĬĔŅĶĮĶńĭĮĶŋĚ 

ȮȮȮȮȮȮȮȮȮȮȮȮľĶŊŀȮŏĸŊŀĔŏĶňĵĬĔĶŃĭĺĬĺŇĝŅĪňŗĽńĴıńĬīƢĔńĭĺŇĪĵŅĬŇıĬīƢȮĨŅĴėĺŅĴŏľŖĬĝŀĭ

ĕŀĚŀŅěŅĶĵƢĪňŗĮĶŉĔļŅŐĸŃėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶĭńĦĤŇĨĻŉĔļŅĮĶŃěŜŅ

ĽŅĕŅĺŇĝŅȮœħƟŐĔƞȮĔĶŃĭĺĬĺŇĝŅŒĬĶŃħńĭĭńĦĤŇĨĻŉĔļŅȮŐĕĬĚĺŇĝŅĲƕĽŇĔĽƢȮ&207,,,'ȮŐĕĬĚ

ĺŇĝŅĲƕĽŇĔĽƢĮĶŃĵŋĔĨƢȮ&217,,,'ȮŐĕĬĚĺŇĝŅĔŅĶĽŀĬĲƕĽŇĔĽƢȮ&225,,,'ȮȮŐĸŃĽŅĕŅĺŇĝŅħŅĶŅ

ĻŅĽĨĶƢȮ&226ź' 
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ŐĭĭȮ0Ȯ&ŐįĬȮĔȮŐĭĭȮĔ0' 
ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,254/ ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,2544 ŏľĨŋįĸŒĬĔŅĶĮĶńĭĮĶŋĚ 

ĽŅĕŅĺŇĝŅĲƕĽŇĔĽƢ  

ȮȮȮŐĕĬĚĺŇĝŅĲƕĽŇĔĽƢ  

  ěŜŅĬĺĬľĬƞĺĵĔŇĨĶĺĴĨĸŀħľĸńĔĽŌĨĶȮȮȮȮȮȮȮ œĴƞĬƟŀĵĔĺƞŅ Ȯ16 ľĬƞĺĵĔŇĨ 

Ĕ,ȮĔĶŃĭĺĬĺŇĝŅŏĶňĵĬ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮœĴƞĬƟŀĵĔĺƞŅȮ04 ľĬƞĺĵĔŇĨ 

ȮȮȮȮȮȮȮ /,ȮĔĶŃĭĺĬĺŇĝŅŒĬĶŃħńĭĭńĦĤŇĨĻŉĔļŅȮȮ œĴƞĬƟŀĵĔĺƞŅȮ04 ľĬƞĺĵĔŇĨ 

 /,/ȮĔĶŃĭĺĬĺŇĝŅŒĬĽŅĕŅĺŇĝŅŏĜıŅŃȮȮȮ œĴƞĬƟŀĵĔĺƞŅȮ04 ľĬƞĺĵĔŇĨ 

 /,/,/ȮĔĶŃĭĺĬĺŇĝŅĭńĚėńĭȮ  ȮȮȮȮȮȮȮȮȮȮȮȮȮȮ01 ľĬƞĺĵĔŇĨȮ 

ȮȮȮȮȮȮȮȮȮȮȮ0.55./Ȯ ĔĸĻŅĽĨĶƢŏĝŇĚĪķļġň ȮȮȮ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1 ľĬƞĺĵĔŇĨ 

ȮȮȮȮȮȮȮȮȮȮȮ0.55.1 ĔĸĻŅĽĨĶƢėĺŀĬĨńĴȮ/  ȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1 ľĬƞĺĵĔŇĨ 

ȮȮȮȮȮȮȮȮȮȮȮ0.55.2 ĔĸĻŅĽĨĶƢėĺŀĬĨńĴȮ0  ȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1Ȯ ľĬƞĺĵĔŇĨ 

ȮȮȮȮȮȮȮȮȮȮȮ0.55.3 ıĸĻŅĽĨĶƢœĲĲƚŅŐĭĭĜĭńĭȮ/  1 ľĬƞĺĵĔŇĨ 

 0.55.4 ıĸĻŅĽĨĶƢœĲĲƚŅŐĭĭĜĭńĭȮ0  1 ľĬƞĺĵĔŇĨ 

 0.55.6 ŀŋĦľıĸĻŅĽĨĶƢŐĸŃĔĸĻŅĽĨĶƢŏĝŇĚĽĩŇĨŇ 1 ľĬƞĺĵĔŇĨ 

 0.55// ĺŇīňĔŅĶĪŅĚĪķļġňŒĬĲƕĽŇĔĽƢ  1 ľĬƞĺĵĔŇĨ 

 0.557/ ĽńĴĴĬŅĮĶŇĠĠŅőĪĪŅĚĲƕĽŇĔĽƢȮ/  / ľĬƞĺĵĔŇĨ 

 0.5570 ĽńĴĴĬŅĮĶŇĠĠŅőĪĪŅĚĲƕĽŇĔĽƢȮ0  /Ȯ ľĬƞĺĵĔŇĨ 

 /,/,0ȮĔĶŃĭĺĬĺŇĝŅŏĸŊŀĔ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮœĴƞĬƟŀĵĔĺƞŅȮ 1Ȯ ľĬƞĺĵĔŇĨ 

  őħĵŏĸŊŀĔěŅĔĔĶŃĭĺĬĺŇĝŅŒĬŐĕĬĚĺŇĝŅĪňŗĪŜŅĺŇĪĵŅĬŇıĬīƢŐĸŃŐĕĬĚĺŇĝŅĪňŗĽńĴıńĬīƢ

ĔńĬěŅĔĔĶŃĭĺĬĺŇĝŅħńĚĨƞŀœĮĬňŘ 

  0.55/0 ĔŅĶħŜŅŏĬŇĬĔŅĶŐĸŃĔŅĶĬŜŅŏĽĬŀĚŅĬĺŇěńĵĪŅĚħƟŅĬĲƕĽŇĔĽƢȮ1 ľĬƞĺĵĔŇĨ 

  0.5501 ĲƕĽŇĔĽƢŏĝŇĚėĦĬŅ  ȮȮȮȮȮȮȮȮȮȮȮȮȮ1 ľĬƞĺĵĔŇĨ 

  0.5502 ŏĻĶļģĲƕĽŇĔĽƢ  ȮȮȮȮȮȮȮȮȮȮȮȮȮ1 ľĬƞĺĵĔŇĨ 

ĴňĔŅĶľĸŀĴĶĺĴľĸńĔĽŌĨĶȮ1Ȯ
ľĸńĔĽŌĨĶœĺƟŒĬľĸńĔĽŌĨĶ
ŏħňĵĺĔńĬȮȮőħĵŐĵĔŐĕĬĚĺŇĝŅ
ŀŀĔŏĮƦĬȮ1ȮŐĕĬĚĺŇĝŅȮœħƟŐĔƞ 
/'ȮŐĕĬĚĺŇĝŅĲƕĽŇĔĽƢ 
0'ȮŐĕĬĚĺŇĝŅĲƕĽŇĔĽƢĮĶŃĵŋĔĨƢ 
1'ȮŐĕĬĚĺŇĝŅĔŅĶĽŀĬĲƕĽŇĔĽƢ 
ŏıŊŗŀĪŜŅŒľƟĽŅĴŅĶĩŏĶňĵĬ
ĶƞĺĴĔńĬœħƟĚƞŅĵĕŉŘĬ 
 

 

 
+ĮĶńĭĮĶŋĚĔĶŃĭĺĬĺŇĝŅŒľƟĴň
ėĺŅĴĪńĬĽĴńĵȮĶľńĽĔĶŃĭĺĬ
ĺŇĝŅȮ0.55.3*Ȯ0.55.4*Ȯ
0.55// 
 
 
 
 
 
 
+ĮĶńĭĮĶŋĚĔĶŃĭĺĬĺŇĝŅŒľƟĴň
ėĺŅĴĪńĬĽĴńĵȮĶľńĽĔĶŃĭĺĬ
ĺŇĝŅȮ0.55/0ȮŐĸŃ0.5502 

ěŜŅĬĺĬľĬƞĺĵĔŇĨĶĺĴĨĸŀħľĸńĔĽŌĨĶ œĴƞĬƟŀĵĔĺƞŅ 36 ľĬƞĺĵĔŇĨ 
Ĕ, ĔĶŃĭĺĬĺŇĝŅŏĶňĵĬ œĴƞĬƟŀĵĔĺƞŅ 04 ľĬƞĺĵĔŇĨ 
 1, ĔĶŃĭĺĬĺŇĝŅŒĬĶŃħńĭĭńĦĤŇĨĻŉĔļŅ œĴƞĬƟŀĵĔĺƞŅ 26 ľĬƞĺĵĔŇĨ 
  1,1 ĔĶŃĭĺĬĺŇĝŅŒĬĽŅĕŅĺŇĝŅŏĜıŅŃ œĴƞĬƟŀĵĔĺƞŅ 26 ľĬƞĺĵĔŇĨ 
   1,1,1 ĔĶŃĭĺĬĺŇĝŅĭńĚėńĭ  03 ľĬƞĺĵĔŇĨ 
007701 ĔĸĻŅĽĨĶƢŏĝŇĚĪķļġň  3 ľĬƞĺĵĔŇĨ 
207703 ĔĸĻŅĽĨĶƢėĺŀĬĨńĴȮ/  3 ľĬƞĺĵĔŇĨ 
207704 ĔĸĻŅĽĨĶƢėĺŀĬĨńĴȮ0  3 ľĬƞĺĵĔŇĨ 

207705 ıĸĻŅĽĨĶƢœĲĲƚŅŐĭĭĜĭńĭȮ/  3 ľĬƞĺĵĔŇĨ 
207706 ıĸĻŅĽĨĶƢœĲĲƚŅŐĭĭĜĭńĭȮ0  1 ľĬƞĺĵĔŇĨ 
207708 ŀŋĦľıĸĻŅĽĨĶƢŐĸŃĔĸĻŅĽĨĶƢŏĝŇĚĽĩŇĨŇ  1 ľĬƞĺĵĔŇĨ 

207711 ĺŇīňĔŅĶĪŅĚĪķļġňŒĬĲƕĽŇĔĽƢ Ȯ 1 ľĬƞĺĵĔŇĨ 
207791 ĽńĴĴĬŅĮĶŇĠĠŅőĪĪŅĚĲƕĽŇĔĽƢȮ1  1 ľĬƞĺĵĔŇĨ 
207792 ĽńĴĴĬŅĮĶŇĠĠŅőĪĪŅĚĲƕĽŇĔĽƢȮ2  1 ľĬƞĺĵĔŇĨ 

 
 
 

   1,1,0 ĔĶŃĭĺĬĺŇĝŅŏĸŊŀĔ œĴƞĬƟŀĵĔĺƞŅ 3 ľĬƞĺĵĔŇĨ 
őħĵŏĸŊŀĔěŅĔĔĶŃĭĺĬĺŇĝŅŒĬŐĕĬĚĺŇĝŅĪňŗĪŜŅĺŇĪĵŅĬŇıĬīƢŐĸŃŐĕĬĚĺŇĝŅĪňŗĽńĴıńĬīƢĔńĬěŅĔĔĶŃĭĺĬ
ĺŇĝŅħńĚĨƞŀœĮĬňŘ 
207712 ĔŅĶħŜŅŏĬŇĬĔŅĶŐĸŃĔŅĶĬŜŅŏĽĬŀ

ĚŅĬĺŇěńĵĪŅĚħƟŅĬĲƕĽŇĔĽƢ 
 3 ľĬƞĺĵĔŇĨ 

207723 ĲƕĽŇĔĽƢŏĝŇĚėĦĬŅ  1 ľĬƞĺĵĔŇĨ 
207724 ŏĻĶļģĲƕĽŇĔĽƢ  1 ľĬƞĺĵĔŇĨ 
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ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,254/ ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,2544 ŏľĨŋįĸŒĬĔŅĶĮĶńĭĮĶŋĚ 
207727 ŀńĬĨĶĔŇĶŇĵŅĶŃľĺƞŅĚœŀŀŀĬĔńĭĽĽŅĶ  1 ľĬƞĺĵĔŇĨ   0.5505 ŀńĬĨĶĔŇĶŇĵŅĶŃľĺƞŅĚœŀŀŀĬĔńĭĽĽŅĶ 1 ľĬƞĺĵĔŇĨ 

  0.5507 œĴőėĶĲĸŌŀŇħŇĔĽƢ  ȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1 ľĬƞĺĵĔŇĨ 

  0.552/ ĪķļġňĕŀĚŐĕŖĚȮ/  ȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1 ľĬƞĺĵĔŇĨ 

  0.5520 ĪķļġňĕŀĚŐĕŖĚȮ0  ȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1 ľĬƞĺĵĔŇĨ 

  0.5521 ĶńĚĽňŏŀĔĞƢŐĸŃįĸŉĔĻŅĽĨĶƢȮ/  1 ľĬƞĺĵĔŇĨ 

  0.5522 ĶńĚĽňŏŀĔĞƢŐĸŃįĸŉĔĻŅĽĨĶƢȮ0  1 ľĬƞĺĵĔŇĨ 

  0.5523 ĪķļġňŐĸŃĔŅĶėŜŅĬĺĦőėĶĚĽĶƟŅĚŀŇŏĸŖĔĨĶŀĬ 1 ľĬƞĺĵĔŇĨ 

  0.554/ ĲƕĽŇĔĽƢĬŇĺŏėĸňĵĶƢȮ/  ȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1 ľĬƞĺĵĔŇĨ 

  0.5540 ĲƕĽŇĔĽƢĬŇĺŏėĸňĵĶƢȮ0  ȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1 ľĬƞĺĵĔŇĨ 

  0.5541ȮĔŅĶěŜŅĸŀĚĪŅĚėŀĴıŇĺŏĨŀĶƢŒĬĲƕĽŇĔĽƢĕŀĚŏėĶŊŗŀĚŏĶƞĚŀĬŋĳŅėȮ1 ľĬƞĺĵĔŇĨ 

  0.5543 ŏĪėőĬőĸĵňĬŇĺŏėĸňĵĶƢŐĸŃĔŅĶĮĶŃĵŋĔĨƢ 1 ľĬƞĺĵĔŇĨ 

  0.5544 ŏėĶŊŗŀĚĴŊŀŐĸŃĶŃŏĭňĵĭĺŇīňĪŅĚĬŇĺŏėĸňĵĶƢ 1 ľĬƞĺĵĔŇĨ 

  0.5545 ŏĪėĬŇėĔŅĶľŅĸńĔļĦŃŏĜıŅŃħƟĺĵőıĶĭĸŜŅŀĬŋĳŅėȮȮ1 ľĬƞĺĵĔŇĨ 

  0.5546 ĲƕĽŇĔĽƢĕŀĚĸŜŅŀĬŋĳŅė  ȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1 ľĬƞĺĵĔŇĨ 

  0.5547 ĲƕĽŇĔĽƢŐĸŃŏĪėőĬőĸĵňĕŀĚŏėĶŊŗŀĚŏĶƞĚŀĬŋĳŅė 1 ľĬƞĺĵĔŇĨ 

  0.5553 ĪńĻĬĻŅĽĨĶƢėĺŀĬĨńĴȮ/  ȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1 ľĬƞĺĵĔŇĨ 

  0.5554 ĪńĻĬĻŅĽĨĶƢėĺŀĬĨńĴȮ0  ȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1 ľĬƞĺĵĔŇĨ 

  0.5555 ĔŅĶĔńĔĕńĚŐĸŃĪŜŅėĺŅĴŏĵŖĬĶŃĭĭŀŃĨŀĴ 1 ľĬƞĺĵĔŇĨ 

  0.5557 ĪķļġňĽĬŅĴėĺŀĬĨńĴ  ȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1 ľĬƞĺĵĔŇĨ 

  0.556/ ĲƕĽŇĔĽƢħŅĶŅĻŅĽĨĶƢȮ/  ȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1 ľĬƞĺĵĔŇĨ 

  0.5560 ĲƕĽŇĔĽƢħŅĶŅĻŅĽĨĶƢ0ȮȮ  ȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1 ľĬƞĺĵĔŇĨ 
ĮƕħĔĶŃĭĺĬĺŇĝŅ 
ĮƕħĔĶŃĭĺĬĺŇĝŅ 
ĮƕħĔĶŃĭĺĬĺŇĝŅ 

207729 œĴőėĶĲĸŌŀŇħŇĔĽƢ  1 ľĬƞĺĵĔŇĨ 
207741 ĪķļġňĕŀĚŐĕŖĚȮ/  1 ľĬƞĺĵĔŇĨ 
207742 ĪķļġňĕŀĚŐĕŖĚȮ2  1 ľĬƞĺĵĔŇĨ 
207743 ĶńĚĽňŏŀĔĞƢŐĸŃįĸŉĔĻŅĽĨĶƢȮ/  1 ľĬƞĺĵĔŇĨ  

 
+ĮĶńĭĮĶŋĚĔĶŃĭĺĬĺŇĝŅŒľƟĴň
ėĺŅĴĪńĬĽĴńĵȮĶľńĽĔĶŃĭĺĬ
ĺŇĝŅȮ0.5522ȮŐĸŃ0.5523 
 
+ŏĮƕħĔĶŃĭĺĬĺŇĝŅŒľĴƞŏĮƦĬ
ĺŇĝŅŏĸŊŀĔŒľƟėĶŀĭėĸŋĴȮ
ĪńĬĽĴńĵ 

 
+ĮĶńĭĮĶŋĚĔĶŃĭĺĬĺŇĝŅŒľƟĴň
ėĺŅĴĪńĬĽĴńĵȮĶľńĽĔĶŃĭĺĬ
ĺŇĝŅȮ0.5545*Ȯ0.5546ȮŐĸŃ
0.5547 
 

 

 

 

 

 

 
+ĮƕħŏĬŊŗŀĚěŅĔœĴƞĴňĔŅĶŏĮƕħ
ĽŀĬŒĬĝƞĺĚȮ3ȮĮƖ 
 

207744 ĶńĚĽňŏŀĔĞƢŐĸŃįĸŉĔĻŅĽĨĶƢȮ0  1 ľĬƞĺĵĔŇĨ 
207745 ĪķļġňŐĸŃĔŅĶėŜŅĬĺĦőėĶĚĽĶƟŅĚ

ŀŇŏĸŖĔĨĶŀĬ 
 1 ľĬƞĺĵĔŇĨ 

207761 ĲƕĽŇĔĽƢĬŇĺŏėĸňĵĶƢȮ/  1 ľĬƞĺĵĔŇĨ 
207762 ĲƕĽŇĔĽƢĬŇĺŏėĸňĵĶƢȮ0  1 ľĬƞĺĵĔŇĨ 
207765 ŏĪėőĬőĸĵňĬŇĺŏėĸňĵĶƢŐĸŃĔŅĶĮĶŃĵŋĔĨƢ  1 ľĬƞĺĵĔŇĨ 
207766 ŏėĶŊŗŀĚĴŊŀŐĸŃĶŃŏĭňĵĭĺŇīňĪŅĚĬŇĺŏėĸňĵĶƢ  1 ľĬƞĺĵĔŇĨ 
207767 ŏĪėĬŇėĔŅĶľŅĸńĔļĦŃŏĜıŅŃħƟĺĵőıĶĭ

ĸŜŅŀĬŋĳŅė 
 1 ľĬƞĺĵĔŇĨ 

207768 ĲƕĽŇĔĽƢĕŀĚĸŜŅŀĬŋĳŅė  1 ľĬƞĺĵĔŇĨ 
207769 ĲƕĽŇĔĽƢŐĸŃŏĪėőĬőĸĵňĕŀĚŏėĶŊŗŀĚŏĶƞĚ

ŀĬŋĳŅė 
 1 ľĬƞĺĵĔŇĨ 

207775 ĪńĻĬĻŅĽĨĶƢėĺŀĬĨńĴȮ/  1 ľĬƞĺĵĔŇĨ 
207776 ĪńĻĬĻŅĽĨĶƢėĺŀĬĨńĴȮ2  1 ľĬƞĺĵĔŇĨ 
207777 ĔŅĶĔńĔĕńĚŐĸŃĪŜŅėĺŅĴŏĵŖĬĶŃĭĭ

ŀŃĨŀĴ 
 1 ľĬƞĺĵĔŇĨ 

207779 ĪķļġňĽĬŅĴėĺŀĬĨńĴ  1 ľĬƞĺĵĔŇĨ 
207781 ĲƕĽŇĔĽƢħŅĶŅĻŅĽĨĶƢȮ/  1 ľĬƞĺĵĔŇĨ 
207782 
0.5561 
0.5563 
0.5565 

ĲƕĽŇĔĽƢħŅĶŅĻŅĽĨĶƢȮ2 
ĲƕĽŇĔĽƢĕŀĚĽŅĶĨńĺĔĸŅĚĶŃľĺƞŅĚħŅĺķĔļƢ 
ŏŀĔĳıĺŇĪĵŅ 
ħŅĶŅĻŅĽĨĶƢĽńĚŏĔĨĔŅĶĦƢ 

 1 
1 
1 
1 

ľĬƞĺĵĔŇĨ 
ľĬƞĺĵĔŇĨ 
ľĬƞĺĵĔŇĨ 
ľĬƞĺĵĔŇĨ 
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ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,254/ ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,2544 ŏľĨŋįĸŒĬĔŅĶĮĶńĭĮĶŋĚ 
207794 ľńĺĕƟŀŏĸŊŀĔĽĶĶĪŅĚĽŅĕŅĲƕĽŇĔĽƢ  1 ľĬƞĺĵĔŇĨ   0.5572 ľńĺĕƟŀŏĸŊŀĔĽĶĶĪŅĚĽŅĕŅĲƕĽŇĔĽƢ  1 ľĬƞĺĵĔŇĨ 

 ľĶŊŀŏĸŊŀĔŏĶňĵĬĔĶŃĭĺĬĺŇĝŅŀŊŗĬĪňŗĽńĴıńĬīƢĔńĭĺŇĪĵŅĬŇıĬīƢȮĨŅĴėĺŅĴŏľŖĬĝŀĭĕŀĚ

ŀŅěŅĶĵƢĪňŗĮĶŉĔļŅŐĸŃėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶĭńĦĤŇĨĻŉĔļŅĮĶŃěŜŅĽŅĕŅĺŇĝŅȮœħƟŐĔƞȮ

ĔĶŃĭĺĬĺŇĝŅŒĬĶŃħńĭĭńĦĤŇĨĻŉĔļŅȮŐĕĬĚĺŇĝŅĲƕĽŇĔĽƢȮ&0.5,,,'ȮŐĕĬĚĺŇĝŅĲƕĽŇĔĽƢĮĶŃĵŋĔĨƢȮ

&0/5,,,'ȮȮŐĕĬĚĺŇĝŅĔŅĶĽŀĬĲƕĽŇĔĽƢȮ&003,,,'ȮŐĸŃĽŅĕŅĺŇĝŅħŅĶŅĻŅĽĨĶƢȮ&004ź' 

 /,0ȮĔĶŃĭĺĬĺŇĝŅĬŀĔĽŅĕŅĺŇĝŅŏĜıŅŃȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ+œĴƞĴň+ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1,2,1 ĔĶŃĭĺĬĺŇĝŅĭńĚėńĭ  ȮȮȮȮȮȮȮȮȮȮȮȮ+œĴƞĴň+ 
 /,0,0ȮĔĶŃĭĺĬĺŇĝŅŏĸŊŀĔ  ȮȮȮȮȮȮȮȮȮȮȮȮ+œĴƞĴň+ 

 0,ȮĔĶŃĭĺĬĺŇĝŅŒĬĶŃħńĭĮĶŇĠĠŅĨĶňĕńŘĬĽŌĚȮȮȮȮȮȮȮȮȮȮȮȮ+œĴƞĴň+ 

ȮȮȮȮȮȮȮȮĕ,ȮĮĶŇĠĠŅĬŇıĬīƢ     

  0.5577ȮȮĺŇĪĵŅĬŇıĬīƢĮĶŇĠĠŅőĪ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ/0Ȯ ľĬƞĺĵĔŇĨ 

ȮȮȮȮȮȮȮȮė,ȮĔĶŃĭĺĬĺŇĝŅĪňŗœĴƞĬńĭľĬƞĺĵĔŇĨĽŃĽĴ 

 Ȯ/,ȮĨŅĴŏĚŊŗŀĬœĕĕŀĚĭńĦĤŇĨĺŇĪĵŅĸńĵ ĳŅļŅĨƞŅĚĮĶŃŏĪĻ 

Ȯ Ȯ0,ȮĨŅĴŏĚŊŗŀĬœĕĕŀĚĽŅĕŅĺŇĝŅȮȮ œĴƞĴň   Ȯ 

ȮȮȮȮȮȮȮȮȮĚ,ȮȮĔŇěĔĶĶĴĪŅĚĺŇĝŅĔŅĶȮĮĶŃĔŀĭħƟĺĵ 

 įĸĚŅĬĺŇĪĵŅĬŇıĬīƢȮľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚįĸĚŅĬĺŇĪĵŅĬŇıĬīƢœħƟĶńĭĔŅĶŏįĵŐıĶƞȮľĶŊŀ

ŀĵƞŅĚĬƟŀĵœħƟĶńĭĔŅĶĨŀĭĶńĭŒľƟŏįĵŐıĶƞŒĬĺŅĶĽŅĶĶŃħńĭĬŅĬŅĝŅĨŇȮľĶŊŀĶŃħńĭĝŅĨŇĪňŗŀĵŌƞŒĬ

ģŅĬĕƟŀĴŌĸȮTCI Tier/ȮľĶŊŀŏįĵŐıĶƞŏĮƦĬĭĪėĺŅĴĜĭńĭŏĨŖĴȮ&full  paper'ȮŒĬŏŀĔĽŅĶŏįĵŐıĶƞ

ĔŅĶĮĶŃĝŋĴĺŇĝŅĔŅĶȮ&Proceedings'ȮĶŃħńĭĬŅĬŅĝŅĨŇĪňŗŏĮƦĬĪňŗĵŀĴĶńĭŒĬĽŅĕŅĺŇĝŅȮőħĵĴň

ĬńĔĻŉĔļŅŏĮƦĬĝŊŗŀŐĶĔŀĵƞŅĚĬƟŀĵȮ/ȮŏĶŊŗŀĚ 

 

 

 

 

 

 

 

 

 

 

 

 

 
 
 
 
 
 
 
 
 
 
+ȮĮĶńĭŏĔĦĤƢĔŅĶŏįĵŐıĶƞ
įĸĚŅĬĮĶŇĠĠŅĬŇıĬīƢ
ĭŅĚĽƞĺĬĨŅĴĮĶŃĔŅĻĭńĦĤŇĨ
ĺŇĪĵŅĸńĵȮĜĭńĭĪňŗȮ/3-0343 
 
 
 
 
 
 

ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮľĶŊŀŏĸŊŀĔŏĶňĵĬĔĶŃĭĺĬĺŇĝŅŀŊŗĬŕĪňŗŏĔňŗĵĺĕƟŀĚěŅĔĽŅĕŅĺŇĝŅ
ŏĜıŅŃȮĨŅĴėĺŅĴŏľŖĬĝŀĭĕŀĚȮŀŅěŅĶĵƢĪňŗĮĶŉĔļŅŐĸŃėĦŃĔĶĶĴĔŅĶ
ĭĶŇľŅĶľĸńĔĽŌĨĶĭńĦĤŇĨĻŉĔļŅĮĶŃěŜŅĽŅĕŅ 

  

1,2 ĔĶŃĭĺĬĺŇĝŅĬŀĔĽŅĕŅĺŇĝŅŏĜıŅŃȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ +œĴƞĴň+   
2,ȮĔĶŃĭĺĬĺŇĝŅŒĬĶŃħńĭĮĶŇĠĠŅĨĶňĕńŘĬĽŌĚ +œĴƞĴň+   
 
 
 
 
ĕ,ȮĮĶŇĠĠŅĬŇıĬīƢ 

   

207799 ĺŇĪĵŅĬŇıĬīƢĮĶŇĠĠŅőĪ 
 

 12 ľĬƞĺĵĔŇĨ 

ė,ȮĔĶŃĭĺĬĺŇĝŅĪňŗœĴƞĬńĭľĬƞĺĵĔŇĨĽŃĽĴ    
1,ȮĨŅĴŏĚŊŗŀĬœĕĕŀĚĭńĦĤŇĨĺŇĪĵŅĸńĵ ĳŅļŅĨƞŅĚĮĶŃŏĪĻ   
2,ȮĨŅĴŏĚŊŗŀĬœĕĕŀĚĽŅĕŅĺŇĝŅȮȮ œĴƞĴň   
Ě,ȮȮĔŇěĔĶĶĴĪŅĚĺŇĝŅĔŅĶȮĮĶŃĔŀĭħƟĺĵ    
įĸĚŅĬĺŇĪĵŅĬŇıĬīƢľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚįĸĚŅĬĺŇĪĵŅĬŇıĬīƢĨƟŀĚœħƟĶńĭĔŅĶŏįĵŐıĶƞľĶŊŀŀĵƞŅĚĬƟŀĵ
œħƟĶńĭĔŅĶĨŀĭĶńĭŒľƟŏįĵŐıĶƞŒĬĺŅĶĽŅĶĶŃħńĭĬŅĬŅĝŅĨŇȮľĶŊŀĶŃħńĭĝŅĨŇĪňŗŀĵŌƞŒĬģŅĬĕƟŀĴŌĸȮTCI 
Tier/ȮőħĵįĸĚŅĬĪňŗŏįĵŐıĶƞĬńŘĬĨƟŀĚŏĮƦĬĭĪėĺŅĴĜĭńĭŏĨŖĴȮ&full  paper'ȮŐĸŃĴňĬńĔĻŉĔļŅŏĮƦĬĝŊŗŀ
ŐĶĔŀĵƞŅĚĬƟŀĵȮ/ȮŏĶŊŗŀĚ 
ľĴŅĵŏľĨŋȮ8ȮĔĶŃĭĺĬĺŇĝŅŒĬĽŅĕŅĺŇĝŅŏĜıŅŃȮľĴŅĵĩŉĚȮĔĶŃĭĺĬĺŇĝŅŒĬĶŃħńĭĭńĦĤŇĨĻŉĔļŅȮ

ĽŅĕŅĺŇĝŅĲƕĽŇĔĽƢȮ&0.5,,,'ȮĽŅĕŅĺŇĝŅĲƕĽŇĔĽƢĮĶŃĵŋĔĨƢȮ&0/5,,,'ȮȮŐĸŃȮĽŅĕŅĺŇĝŅ
ħŅĶŅĻŅĽĨĶƢȮ&226ź' 
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ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,254/ ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,2544 ŏľĨŋįĸŒĬĔŅĶĮĶńĭĮĶŋĚ 

 ŐĕĬĚĺŇĝŅĲƕĽŇĔĽƢĮĶŃĵŋĔĨƢ 

 ěŜŅĬĺĬľĬƞĺĵĔŇĨĶĺĴĨĸŀħľĸńĔĽŌĨĶȮȮȮȮȮȮȮ œĴƞĬƟŀĵĔĺƞŅ Ȯ16 ľĬƞĺĵĔŇĨ 

 Ĕ,ȮĔĶŃĭĺĬĺŇĝŅŏĶňĵĬ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮœĴƞĬƟŀĵĔĺƞŅȮ04Ȯ ľĬƞĺĵĔŇĨ 

ȮȮȮȮȮȮȮȮ/,ȮĔĶŃĭĺĬĺŇĝŅŒĬĶŃħńĭĭńĦĤŇĨĻŉĔļŅ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮœĴƞĬƟŀĵĔĺƞŅȮ04 ľĬƞĺĵĔŇĨ 

 /,/ȮĔĶŃĭĺĬĺŇĝŅŒĬĽŅĕŅĺŇĝŅŏĜıŅŃȮȮȮ œĴƞĬƟŀĵĔĺƞŅȮ04 ľĬƞĺĵĔŇĨ 

 /,/,/ȮĔĶŃĭĺĬĺŇĝŅĭńĚėńĭȮ  ȮȮȮȮȮȮȮȮȮȮȮȮȮȮ/5Ȯ ľĬƞĺĵĔŇĨ 

 ȮȮȮ0/55./ ĔĸĻŅĽĨĶƢĽŜŅľĶńĭĲƕĽŇĔĽƢĮĶŃĵŋĔĨƢ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1 ľĬƞĺĵĔŇĨ 

 ȮȮȮ0/55.1 ĔĸĻŅĽĨĶƢėĺŀĬĨńĴĽŜŅľĶńĭĲƕĽŇĔĽƢĮĶŃĵŋĔĨƢ 1 ľĬƞĺĵĔŇĨ 

 ȮȮȮ0/55.3 ŐĴƞŏľĸŖĔœĲĲƚŅĽŜŅľĶńĭĲƕĽŇĔĽƢĮĶŃĵŋĔĨƢ 1 ľĬƞĺĵĔŇĨ 

 ȮȮȮ0/55.5ȮȮȮȮĺŇīňŏĝŇĚėŜŅĬĺĦŐĸŃœĴőėĶėŀĬőĪĶĸŏĸŀĶƢȮȮȮȮȮȮȮȮ0 ľĬƞĺĵĔŇĨ 

  ȮȮȮȮȮȮȮȮȮȮȮȮȮȮĽŜŅľĶńĭĮƤĠľŅĪŅĚĲƕĽŇĔĽƢ 

 ȮȮȮ0/55.6 ŏėĶŊŗŀĚĴŊŀĺŇěńĵĶŃħńĭĽŌĚŐĸŃĔŅĶĺŇŏėĶŅŃľƢĕƟŀĴŌĸȮȮȮȮȮȮȮ0 ľĬƞĺĵĔŇĨ 

 ȮȮȮ0/55/5ȮȮĮĢŇĭńĨŇĔŅĶĺŇīňŏĝŇĚėŜŅĬĺĦŐĸŃœĴőėĶėŀĬőĪĶĸŏĸŀĶƢĽŜŅľĶńĭȮ/ ľĬƞĺĵĔŇĨ 

  ȮȮȮȮȮȮȮȮȮȮȮȮĮƤĠľŅĪŅĚĲƕĽŇĔĽƢ  

 ȮȮȮ0/55/6 ĮĢŇĭńĨŇĔŅĶŏėĶŊŗŀĚĴŊŀĺŇěńĵĶŃħńĭĽŌĚŐĸŃĔŅĶĺŇŏėĶŅŃľƢĕƟŀĴŌĸȮ/ ľĬƞĺĵĔŇĨ 

 ȮȮȮ0/557/ ĽńĴĴĬŅĮĶŇĠĠŅőĪĪŅĚĲƕĽŇĔĽƢĮĶŃĵŋĔĨƢȮ/ / ľĬƞĺĵĔŇĨ 

 ȮȮȮ0/5570 ĽńĴĴĬŅĮĶŇĠĠŅőĪĪŅĚĲƕĽŇĔĽƢĮĶŃĵŋĔĨƢȮ0 / ľĬƞĺĵĔŇĨ 

 /,/,0ȮĔĶŃĭĺĬĺŇĝŅŏĸŊŀĔ ȮȮȮȮȮȮȮȮȮȮȮȮȮœĴƞĬƟŀĵĔĺƞŅȮȮ 7 ľĬƞĺĵĔŇĨ 

  őħĵŏĸŊŀĔěŅĔĔĶŃĭĺĬĺŇĝŅĪňŗĽńĴıńĬīƢĔńĭĺŇĪĵŅĬŇıĬīƢȮěŅĔĔĶŃĭĺĬĺŇĝŅĨƞŀœĮĬňŘ 

  0/5504 ŏĪėőĬőĸĵňŏĞĸĸƢŐĽĚŀŅĪŇĨĵƢ  1 ľĬƞĺĵĔŇĨ 

  0/5511 ŏĪŀĶƢőĴœħĬŅĴŇĔĽƢĕŀĚĺńĽħŋ  1 ľĬƞĺĵĔŇĨ 

  0/5512 ŏĪŀĶƢőĴœħĬŅĴŇĔĽƢŐĸŃěĸĬıĸĻŅĽĨĶƢ 1 ľĬƞĺĵĔŇĨ 

  0/5524 ĲƕĽŇĔĽƢĕŀĚŀŃĨŀĴŐĸŃőĴŏĸĔŋĸ  1 ľĬƞĺĵĔŇĨ 

  0/5525 ŏĪėőĬőĸĵňŐĔƠĽŏĞĬŏĞŀĶƢ  1 ľĬƞĺĵĔŇĨ 
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ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,254/ ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,2544 ŏľĨŋįĸŒĬĔŅĶĮĶńĭĮĶŋĚ 

  0/553/ ĺŇĪĵŅĻŅĽĨĶƢĬŅőĬ  ȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1 ľĬƞĺĵĔŇĨ 

  0/5530 ĬŅőĬŏĪėőĬőĸĵň  ȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1 ľĬƞĺĵĔŇĨ 

  0/554/ ĲƕĽŇĔĽƢĕŀĚĭĶĶĵŅĔŅĻ  ȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1 ľĬƞĺĵĔŇĨ 

  0/5540 ĔŅĶěŜŅĸŀĚŐĭĭĭĶĶĵŅĔŅĻȮȮȮȮ  1 ľĬƞĺĵĔŇĨ 

  0/5541 ĔŅĶĮĶŃŏĴŇĬĔŅĶŏĮĸňŗĵĬŐĮĸĚĳŌĴŇŀŅĔŅĻ 1 ľĬƞĺĵĔŇĨ 

  0/5551 ŏĸŏĞŀĶƢŐĸŃĪńĻĬĻŅĽĨĶƢĮĶŃĵŋĔĨƢ  1 ľĬƞĺĵĔŇĨ 

  0/5553 ĴŅĨĶĺŇĪĵŅĪŅĚĪńĻĬĻŅĽĨĶƢ  1 ľĬƞĺĵĔŇĨ 

  0/556/ ŏėĶŊŗŀĚŏĶƞĚŏĝŇĚŏĽƟĬŐĭĭėĺŅĴĩňŗĺŇĪĵŋ  1 ľĬƞĺĵĔŇĨ 

  0/5560 ĔĶŃĭĺĬĔŅĶĸŜŅœŀŀŀĬŐĸŃıĸŅĽĴŅĽŜŅľĶńĭħńħŐĮĶĺńĽħŋȮ1 ľĬƞĺĵĔŇĨ 

  0/5561 ĔŅĶŐįƞĶńĚĽňŐĴƞŏľĸŖĔœĲĲƚŅěŅĔŀŇŏĸŖĔĨĶŀĬĽńĴıńĪīĳŅıȮ1 ľĬƞĺĵĔŇĨ 

  0/5562 ĽŏĮĔőĪĶĽőĔĮƖŐĭĭőħŏĴĬŏĺĸŅŐĸŃĔŅĶĪħĸŀĚŐĭĭĔŅĶȮ1ȮľĬƞĺĵĔŇĨ 

   ĔĶŃĨŋƟĬŐĸŃĔŅĶĨĶĺěĺńħ 

  0/5563 ĲƕĽŇĔĽƢıĸŅĽĴŅ  ȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1 ľĬƞĺĵĔŇĨ 

  0/5567 ľńĺĕƟŀŏĜıŅŃĪŅĚĲƕĽŇĔĽƢĮĶŃĵŋĔĨƢ  1 ľĬƞĺĵĔŇĨ 

  0/5573 ĮƤĠľŅıŇŏĻļĪŅĚĲƕĽŇĔĽƢĮĶŃĵŋĔĨƢ  1 ľĬƞĺĵĔŇĨ 

  ľĶŊŀȮŏĸŊŀĔŏĶňĵĬĔĶŃĭĺĬĺŇĝŅĪňŗĽńĴıńĬīƢĔńĭĺŇĪĵŅĬŇıĬīƢȮĨŅĴėĺŅĴŏľŖĬĝŀĭĕŀĚ

ŀŅěŅĶĵƢĪňŗĮĶŉĔļŅŐĸŃėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶĭńĦĤŇĨĻŉĔļŅĮĶŃěŜŅĽŅĕŅĺŇĝŅȮœħƟŐĔƞȮ

ĔĶŃĭĺĬĺŇĝŅŒĬĶŃħńĭĭńĦĤŇĨĻŉĔļŅȮŐĕĬĚĺŇĝŅĲƕĽŇĔĽƢȮ&0.5,,,'ȮŐĕĬĚĺŇĝŅĲƕĽŇĔĽƢĮĶŃĵŋĔĨƢȮ

&0/5,,,'ȮȮŐĕĬĚĺŇĝŅĔŅĶĽŀĬĲƕĽŇĔĽƢȮ&003,,,'ȮŐĸŃĽŅĕŅĺŇĝŅħŅĶŅĻŅĽĨĶƢȮ&004ź' 

 /,0ȮĔĶŃĭĺĬĺŇĝŅĬŀĔĽŅĕŅĺŇĝŅŏĜıŅŃȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ+œĴƞĴň+ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1,2,1 ĔĶŃĭĺĬĺŇĝŅĭńĚėńĭ  ȮȮȮȮȮȮȮȮȮȮȮȮ+œĴƞĴň+ 
 /,0,0ȮĔĶŃĭĺĬĺŇĝŅŏĸŊŀĔ  ȮȮȮȮȮȮȮȮȮȮȮȮ+œĴƞĴň+ 

 0,ȮĔĶŃĭĺĬĺŇĝŅŒĬĶŃħńĭĮĶŇĠĠŅĨĶňĕńŘĬĽŌĚȮȮȮȮȮȮȮȮȮȮȮ+œĴƞĴň+ 

 
 
 
 
 
+ĮĶńĭĮĶŋĚĔĶŃĭĺĬĺŇĝŅȮ
0/5551ȮŐĸŃ0/5553ȮŒľƟĴň
ėĺŅĴĪńĬĽĴńĵ 
 
 
+ĮĶńĭĝŊŗŀĔĶŃĭĺĬĺŇĝŅȮ
0/5561ȮŏıŊŗŀŒľƟĴňėĺŅĴ
ĽŀħėĸƟŀĚĔńĭŏĬŊŘŀľŅŐĸŃ
ĮĶńĭĮĶŋĚŏĬŊŘŀľŅŒľƟĴňėĺŅĴ
ĪńĬĽĴńĵ 
+ŏĮƕħĺŇĝŅŒľĴƞĔĶŃĭĺĬĺŇĝŅȮ
0/5562ȮŐĸŃ0/5563ȮŏĮƦĬ
ĺŇĝŅŏĸŊŀĔŒľƟėĶŀĭėĸŋĴ
ĪńĬĽĴńĵȮ 
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ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,254/ ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,2544 ŏľĨŋįĸŒĬĔŅĶĮĶńĭĮĶŋĚ 

ȮȮȮȮȮȮȮȮĕ,ȮĮĶŇĠĠŅĬŇıĬīƢ     

  0/5577ȮȮȮȮĺŇĪĵŅĬŇıĬīƢĮĶŇĠĠŅőĪ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ/0 ľĬƞĺĵĔŇĨ 

ȮȮȮȮȮȮȮȮė,ȮĔĶŃĭĺĬĺŇĝŅĪňŗœĴƞĬńĭľĬƞĺĵĔŇĨĽŃĽĴ 

 Ȯ/,ȮĨŅĴŏĚŊŗŀĬœĕĕŀĚĭńĦĤŇĨĺŇĪĵŅĸńĵ ĳŅļŅĨƞŅĚĮĶŃŏĪĻ 

Ȯ Ȯ0,ȮĨŅĴŏĚŊŗŀĬœĕĕŀĚĽŅĕŅĺŇĝŅȮȮȮ œĴƞĴň   Ȯ 

ȮȮȮȮȮȮ 

ȮȮĚ,ȮȮĔŇěĔĶĶĴĪŅĚĺŇĝŅĔŅĶȮĮĶŃĔŀĭħƟĺĵ 

 ȮȮįĸĚŅĬĺŇĪĵŅĬŇıĬīƢȮľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚįĸĚŅĬĺŇĪĵŅĬŇıĬīƢœħƟĶńĭĔŅĶŏįĵŐıĶƞȮľĶŊŀ

ŀĵƞŅĚĬƟŀĵœħƟĶńĭĔŅĶĨŀĭĶńĭŒľƟŏįĵŐıĶƞŒĬĺŅĶĽŅĶĶŃħńĭĬŅĬŅĝŅĨŇȮľĶŊŀĶŃħńĭĝŅĨŇĪňŗŀĵŌƞŒĬ

ģŅĬĕƟŀĴŌĸȮTCI Tier/ȮľĶŊŀŏįĵŐıĶƞŏĮƦĬĭĪėĺŅĴĜĭńĭŏĨŖĴȮ&full  paper'ȮŒĬŏŀĔĽŅĶŏįĵŐıĶƞ

ĔŅĶĮĶŃĝŋĴĺŇĝŅĔŅĶȮ&Proceedings'ȮĶŃħńĭĬŅĬŅĝŅĨŇĪňŗŏĮƦĬĪňŗĵŀĴĶńĭŒĬĽŅĕŅĺŇĝŅȮőħĵĴň

ĬńĔĻŉĔļŅŏĮƦĬĝŊŗŀŐĶĔŀĵƞŅĚĬƟŀĵȮ/ȮŏĶŊŗŀĚ 

 

 ŐĕĬĚĺŇĝŅĔŅĶĽŀĬĲƕĽŇĔĽƢ 

  ěŜŅĬĺĬľĬƞĺĵĔŇĨĶĺĴĨĸŀħľĸńĔĽŌĨĶȮȮȮȮȮȮȮȮȮȮȮœĴƞĬƟŀĵĔĺƞŅ ȮȮȮ16 ľĬƞĺĵĔŇĨ 

 Ĕ,ȮĔĶŃĭĺĬĺŇĝŅŏĶňĵĬ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮœĴƞĬƟŀĵĔĺƞŅȮ ȮȮȮ04 ľĬƞĺĵĔŇĨ 

ȮȮȮȮȮȮȮ /,ȮĔĶŃĭĺĬĺŇĝŅŒĬĶŃħńĭĭńĦĤŇĨĻŉĔļŅ œĴƞĬƟŀĵĔĺƞŅȮ 04Ȯ ľĬƞĺĵĔŇĨ 

 /,/ȮĔĶŃĭĺĬĺŇĝŅŒĬĽŅĕŅĺŇĝŅŏĜıŅŃȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮœĴƞĬƟŀĵĔĺƞŅȮ 01 ľĬƞĺĵĔŇĨ 

 /,/,/ȮĔĶŃĭĺĬĺŇĝŅĭńĚėńĭ  ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ0. ľĬƞĺĵĔŇĨ 

 0035./Ȯ ĔĸĻŅĽĨĶƢȮ/  ȮȮȮȮȮȮȮȮȮȮȮȮȮȮ0 ľĬƞĺĵĔŇĨ 

 0035.0 ĔĸĻŅĽĨĶƢȮ0  ȮȮȮȮȮȮȮȮȮȮȮȮȮȮ0 ľĬƞĺĵĔŇĨ 

 0035.1 ĲƕĽŇĔĽƢėĺŅĴĶƟŀĬŐĸŃĲƕĽŇĔĽƢĵŋėŒľĴƞ  0 ľĬƞĺĵĔŇĨ 

 0035.2 ĔĸĻŅĽĨĶƢėĺŀĬĨńĴ  ȮȮȮȮȮȮȮȮȮȮȮȮȮȮ0 ľĬƞĺĵĔŇĨ 

 0035.3 ŐĴƞŏľĸŖĔœĲĲƚŅȮ/  ȮȮȮȮȮȮȮȮȮȮȮȮȮȮ0 ľĬƞĺĵĔŇĨ 

 
 
 
 
 
 
 
 
+ĮĶńĭŏĔĦĤƢĔŅĶŏįĵŐıĶƞ
įĸĚŅĬĮĶŇĠĠŅĬŇıĬīƢ
ĭŅĚĽƞĺĬĨŅĴĮĶŃĔŅĻĭńĦĤŇĨ
ĺŇĪĵŅĸńĵȮĜĭńĭĪňŗȮ/3-0343 
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ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,254/ ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,2544 ŏľĨŋįĸŒĬĔŅĶĮĶńĭĮĶŋĚ 

 0035.4 ŐĴƞŏľĸŖĔœĲĲƚŅȮ0  ȮȮȮȮȮȮȮȮȮȮȮȮȮȮ0 ľĬƞĺĵĔŇĨ 

 0035.5 ĔŅĶĪħĸŀĚŐĸŃĔŅĶŀŀĔŐĭĭĔŅĶĪħĸŀĚĪŅĚĲƕĽŇĔĽƢȮ/ ľĬƞĺĵĔŇĨ 

 0035.6ȮĔŅĶĪħĸŀĚĲƕĽŇĔĽƢĽŜŅľĶńĭĔŅĶĽŀĬĨŅĴŐĬĺĪŅĚĽŃŏĨŖĴĻŉĔļŅȮ/ȮȮ ľĬƞĺĵĔŇĨ 

 0035// ĔŅĶĽŀĬĲƕĽŇĔĽƢĨŅĴŐĬĺĪŅĚĔŅĶŏĶňĵĬĶŌƟŏĝŇĚĶŋĔ 0 ľĬƞĺĵĔŇĨ 

 00350. ĚŅĬĺŇěńĵĪŅĚħƟŅĬĲƕĽŇĔĽƢĻŉĔļŅ  0 ľĬƞĺĵĔŇĨ 

 00357/ ĽńĴĴĬŅĔŅĶĽŀĬĲƕĽŇĔĽƢȮ/  / ľĬƞĺĵĔŇĨ 

 003570 ĽńĴĴĬŅĔŅĶĽŀĬĲƕĽŇĔĽƢȮ0  / ľĬƞĺĵĔŇĨ 

 /,/,0ȮȮĔĶŃĭĺĬĺŇĝŅŏĸŊŀĔȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ œĴƞĬƟŀĵĔĺƞŅȮ1 ľĬƞĺĵĔŇĨ 

 ŏĸŊŀĔěŅĔĔĶŃĭĺĬĺŇĝŅŒĬŐĕĬĚĺŇĝŅĪňŗĪŜŅĺŇĪĵŅĬŇıĬīƢŐĸŃŐĕĬĚĪňŗĽńĴıńĬīƢĔńĬĨƞŀœĮĬňŘ 

 00351/ œĲĲƚŅŐĸŃŀŇŏĸŖĔĪĶŀĬŇĔĽƢĽŜŅľĶńĭėĶŌ  1 ľĬƞĺĵĔŇĨ 

 003521 ĲƕĽŇĔĽƢĕŀĚĕŀĚŐĕŖĚ  ȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1 ľĬƞĺĵĔŇĨ 

 003526 őĸĔŐĸŃŏŀĔĳı  ȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1 ľĬƞĺĵĔŇĨ 

  ľĶŊŀȮŏĸŊŀĔŏĶňĵĬĔĶŃĭĺĬĺŇĝŅĪňŗĽńĴıńĬīƢĔńĭĺŇĪĵŅĬŇıĬīƢȮĨŅĴėĺŅĴŏľŖĬĝŀĭĕŀĚ

ŀŅěŅĶĵƢĪňŗĮĶŉĔļŅŐĸŃėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶĭńĦĤŇĨĻŉĔļŅĮĶŃěŜŅĽŅĕŅĺŇĝŅȮœħƟŐĔƞȮ

ĔĶŃĭĺĬĺŇĝŅŒĬĶŃħńĭĭńĦĤŇĨĻŉĔļŅȮŐĕĬĚĺŇĝŅĲƕĽŇĔĽƢȮ&0.5,,,'ȮŐĕĬĚĺŇĝŅĲƕĽŇĔĽƢĮĶŃĵŋĔĨƢȮ

&0/5,,,'ȮŐĕĬĚĺŇĝŅĔŅĶĽŀĬĲƕĽŇĔĽƢȮ&003'ȮŐĸŃĽŅĕŅĺŇĝŅħŅĶŅĻŅĽĨĶƢȮ&004ź'ȮȮ 

 /,0ȮȮĔĶŃĭĺĬĺŇĝŅĬŀĔĽŅĕŅĺŇĝŅŏĜıŅŃȮȮȮ  1 ľĬƞĺĵĔŇĨ 

 /,0,/ȮĔĶŃĭĺĬĺŇĝŅĭńĚėńĭ  ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1 ľĬƞĺĵĔŇĨ 

  0.4544 ĺŇīňĪŅĚėĦŇĨĻŅĽĨĶƢĽŜŅľĶńĭĲƕĽŇĔĽƢ  1 ľĬƞĺĵĔŇĨ 

ȮȮȮȮȮȮȮȮȮȮȮ1,2,2 ĔĶŃĭĺĬĺŇĝŅŏĸŊŀĔȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ+œĴƞĴň+ 

 0,ȮĔĶŃĭĺĬĺŇĝŅŒĬĶŃħńĭĮĶŇĠĠŅĨĶňĕńŘĬĽŌĚȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ+œĴƞĴň+ 

 ĕ,ȮĮĶŇĠĠŅĬŇıĬīƢ     

  003577ȮȮȮĺŇĪĵŅĬŇıĬīƢĮĶŇĠĠŅőĪ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ/0 ľĬƞĺĵĔŇĨ 

 ė,ȮĔĶŃĭĺĬĺŇĝŅĪňŗœĴƞĬńĭľĬƞĺĵĔŇĨĽŃĽĴ 

 
+ĮĶńĭĮĶŋĚĔĶŃĭĺĬĺŇĝŅȮ
0035.5ȮŒľƟĴňėĺŅĴĪńĬĽĴńĵ 
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ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,254/ ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,2544 ŏľĨŋįĸŒĬĔŅĶĮĶńĭĮĶŋĚ 

 Ȯ/,ȮĨŅĴŏĚŊŗŀĬœĕĕŀĚĭńĦĤŇĨĺŇĪĵŅĸńĵ ĳŅļŅĨƞŅĚĮĶŃŏĪĻ 

Ȯ Ȯ0,ȮĨŅĴŏĚŊŗŀĬœĕĕŀĚĽŅĕŅĺŇĝŅȮȮ œĴƞĴň   Ȯ 

 Ě,ȮȮĔŇěĔĶĶĴĪŅĚĺŇĝŅĔŅĶȮĮĶŃĔŀĭħƟĺĵ 

  įĸĚŅĬĺŇĪĵŅĬŇıĬīƢȮľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚįĸĚŅĬĺŇĪĵŅĬŇıĬīƢœħƟĶńĭĔŅĶŏįĵŐıĶƞȮľĶŊŀ

ŀĵƞŅĚĬƟŀĵœħƟĶńĭĔŅĶĨŀĭĶńĭŒľƟŏįĵŐıĶƞŒĬĺŅĶĽŅĶĶŃħńĭĬŅĬŅĝŅĨŇȮľĶŊŀĶŃħńĭĝŅĨŇĪňŗŀĵŌƞŒĬ

ģŅĬĕƟŀĴŌĸȮTCI Tier/ȮľĶŊŀŏįĵŐıĶƞŏĮƦĬĭĪėĺŅĴĜĭńĭŏĨŖĴȮ&full  paper'ȮŒĬŏŀĔĽŅĶŏįĵŐıĶƞ

ĔŅĶĮĶŃĝŋĴĺŇĝŅĔŅĶȮ&Proceedings'ȮĶŃħńĭĬŅĬŅĝŅĨŇĪňŗŏĮƦĬĪňŗĵŀĴĶńĭŒĬĽŅĕŅĺŇĝŅȮőħĵĴň

ĬńĔĻŉĔļŅŏĮƦĬĝŊŗŀŐĶĔŀĵƞŅĚĬƟŀĵȮ/ȮŏĶŊŗŀĚ 

 
 
 
 
+ĮĶńĭŏĔĦĤƢĔŅĶŏįĵŐıĶƞ
įĸĚŅĬĮĶŇĠĠŅĬŇıĬīƢ
ĭŅĚĽƞĺĬĨŅĴĮĶŃĔŅĻĭńĦĤŇĨ
ĺŇĪĵŅĸńĵȮĜĭńĭĪňŗȮ/3-0343 
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5,ȮĨŅĶŅĚŏĮĶňĵĭŏĪňĵĭĕƟŀŐĨĔĨƞŅĚĶŃľĺƞŅĚŐįĬĔŜŅľĬħĔŅĶĻŉĔļŅŏħŇĴĔńĭŐįĬĔŅĶĻŉĔļŅŒľĴƞ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŐĕĬĚĺŇĝŅĲƕĽŇĔĽƢĮĶŃĵŋĔĨƢ 

ŐĭĭȮ/Ȯ&ŐįĬȮĔȮŐĭĭȮĔ/' 
ŐįĬĔŅĶĻŉĔļŅŏħŇĴ 

 
ŐįĬĔŅĶĻŉĔļŅĮĶńĭĮĶŋĚŒľĴƞ 

 
ĝńŘĬĮƖĪňŗȮ/ 

ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/ 
+œĴƞĴň+ 

 

ĝńŘĬĮƖĪňŗȮ/ 
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/  ľĬƞĺĵĔŇĨ 
ĔĶŃĭĺĬĺŇĝŅĨŅĴŏĚŊŗŀĬœĕĕŀĚŐĕĬĚĺŇĝŅ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ+ȮȮȮȮȮȮȮȮȮȮ 
ĽŀĭįƞŅĬŏĚŊŗŀĬœĕĳŅļŅĨƞŅĚĮĶŃŏĪĻ + 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĶĺĴȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ+ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 

 
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ0 
+œĴƞĴň+ 

 
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ0   ľĬƞĺĵĔŇĨ 
0/5575 ĺŇĪĵŅĬŇıĬīƢĮĶŇĠĠŅőĪ /0 
217791      ĽńĴĴĬŅĮĶŇĠĠŅőĪĪŅĚĲƕĽŇĔĽƢĮĶŃĵŋĔĨƢȮ1ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ+ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĶĺĴȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ/0 

ĝńŘĬĮƖĪňŗȮ0 
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/ 
+œĴƞĴň+ 

   
 

ĝńŘĬĮƖĪňŗȮ0 
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/  ľĬƞĺĵĔŇĨ 
0/5575 ĺŇĪĵŅĬŇıĬīƢĮĶŇĠĠŅőĪ /0 
0/5570ȮȮȮȮȮȮĽńĴĴĬŅĮĶŇĠĠŅőĪĪŅĚĲƕĽŇĔĽƢĮĶŃĵŋĔĨƢȮ0ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ+ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĶĺĴ /0 

 
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ0 
+œĴƞĴň+ 

 

 
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ0  ľĬƞĺĵĔŇĨ 
0/5575 ĺŇĪĵŅĬŇıĬīƢĮĶŇĠĠŅőĪ /0 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĽŀĭĮĶŇĠĠŅĬŇıĬīƢ + 
  ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĶĺĴ /0 
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ŐĭĭȮ0Ȯ&ŐįĬȮĔȮŐĭĭȮĔ0'Ȯ 

/,ȮŐĕĬĚĺŇĝŅĲƕĽŇĔĽƢ 
ŐįĬĔŅĶĻŉĔļŅŏħŇĴ ŐįĬĔŅĶĻŉĔļŅĮĶńĭĮĶŋĚŒľĴƞ 
ĝńŘĬĮƖĪňŗȮ/ 

ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/  ľĬƞĺĵĔŇĨ 
0.55./ ĺ,ĲĽ,5./ ĔĸĻŅĽĨĶƢŏĝŇĚĪķļġň 1 
0.55.1 ĺ,ĲĽ,5.1 ĔĸĻŅĽĨĶƢėĺŀĬĨńĴȮ/ 3 
0.55.3 ĺ,ĲĽ,5.3 ıĸĻŅĽĨĶƢœĲĲƚŅŐĭĭĜĭńĭȮ/ 1 
0.7511 ȮȮȮȮȮĺ,ĲĽ,511 ĺŇīňĔŅĶĪŅĚĪķļġňŒĬĲƕĽŇĔĽƢ 3 
  ĶĺĴ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ/0 

ĝńŘĬĮƖĪňŗȮ/ 
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/  ľĬƞĺĵĔŇĨ 
0.55./ ĺ,ĲĽ,5./ ĔĸĻŅĽĨĶƢŏĝŇĚĪķļġň 1 
0.55.1 ĺ,ĲĽ,5.1 ĔĸĻŅĽĨĶƢėĺŀĬĨńĴȮ/ 3 
0.55.3 ĺ,ĲĽ,5.3 ıĸĻŅĽĨĶƢœĲĲƚŅŐĭĭĜĭńĭȮ/ 1 
0.7511 ȮȮȮȮȮĺ,ĲĽ,511 ĺŇīňĔŅĶĪŅĚĪķļġňŒĬĲƕĽŇĔĽƢ 3 
  ĶĺĴ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ/0 

 
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ0  ľĬƞĺĵĔŇĨ 
0.55.2 ĺ,ĲĽ,5.2 ĔĸĻŅĽĨĶƢėĺŀĬĨńĴȮ0 1 
0.55.4 ĺ,ĲĽ,5.4 ıĸĻŅĽĨĶƢœĲĲƚŅŐĭĭĜĭńĭȮ2 3 
0.55.6ȮȮȮȮȮȮ ĺ,ĲĽ,5.6 ŀŋĦľıĸĻŅĽĨĶƢŐĸŃĔĸĻŅĽĨĶƢŏĝŇĚĽĩŇĨŇȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1 

  ĽŀĭįƞŅĬŏĚŊŗŀĬœĕĳŅļŅĨƞŅĚĮĶŃŏĪĻ  
  ĶĺĴ 7 

 
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ0   ľĬƞĺĵĔŇĨ 
0.55.2 ĺ,ĲĽ,5.2 ĔĸĻŅĽĨĶƢėĺŀĬĨńĴȮ0 1 
0.55.4 ĺ,ĲĽ,5.4 ıĸĻŅĽĨĶƢœĲĲƚŅŐĭĭĜĭńĭȮ2 3 
0.55.6ȮȮȮȮȮȮ ĺ,ĲĽ,5.6 ŀŋĦľıĸĻŅĽĨĶƢŐĸŃĔĸĻŅĽĨĶƢŏĝŇĚĽĩŇĨŇȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1 

  ĽŀĭįƞŅĬŏĚŊŗŀĬœĕĳŅļŅĨƞŅĚĮĶŃŏĪĻ  
  ĶĺĴ 7 

 
ĝńŘĬĮƖĪňŗȮ0 

ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/  ľĬƞĺĵĔŇĨ 
0.557/ ĺ,ĲĽ,57/ ĽńĴĴĬŅĮĶŇĠĠŅőĪĪŅĚĲƕĽŇĔĽƢȮ/ / 
  ĔĶŃĭĺĬĺŇĝŅŏĸŊŀĔȮ1 1 
0.5577ȮȮȮ Ȯĺ,ĲĽ,577 ĺŇĪĵŅĬŇıĬīƢĮĶŇĠĠŅőĪ 1 
  ŏĽĬŀľńĺĕƟŀŐĸŃőėĶĚĶƞŅĚĺŇĪĵŅĬŇıĬīƢ  
  ĶĺĴ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ5 

 
ĝńŘĬĮƖĪňŗȮ0 

ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/  ľĬƞĺĵĔŇĨ 
0.557/ ĺ,ĲĽ,57/ ĽńĴĴĬŅĮĶŇĠĠŅőĪĪŅĚĲƕĽŇĔĽƢȮ/ / 
  ĔĶŃĭĺĬĺŇĝŅŏĸŊŀĔȮ1 1 
0.5577ȮȮȮ Ȯĺ,ĲĽ,577 ĺŇĪĵŅĬŇıĬīƢĮĶŇĠĠŅőĪ 1 
  ŏĽĬŀľńĺĕƟŀŐĸŃőėĶĚĶƞŅĚĺŇĪĵŅĬŇıĬīƢ  

 ĶĺĴȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ7 
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ĳŅėĔŅĶĻŉĔļŅĪňŗȮ0  ľĬƞĺĵĔŇĨ 
0.5570 ĺ,ĲĽ,570 ĽńĴĴĬŅĮĶŇĠĠŅőĪĪŅĚĲƕĽŇĔĽƢȮ0 / 
0.5577 ĺ,ĲĽ,577 ĺŇĪĵŅĬŇıĬīƢĮĶŇĠĠŅőĪ 7 
  ĽŀĭĺŇĪĵŅĬŇıĬīƢ  
  ĶĺĴ ./ 

 
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ0  ľĬƞĺĵĔŇĨ 
0.5570 ĺ,ĲĽ,570 ĽńĴĴĬŅĮĶŇĠĠŅőĪĪŅĚĲƕĽŇĔĽƢȮ0 / 
0.5577 ĺ,ĲĽ,577 ĺŇĪĵŅĬŇıĬīƢĮĶŇĠĠŅőĪ 7 
  ĽŀĭĺŇĪĵŅĬŇıĬīƢ  
  ĶĺĴ ./ 

 

 0,ȮŐĕĬĚĺŇĝŅĲƕĽŇĔĽƢĮĶŃĵŋĔĨƢ 
ŐįĬĔŅĶĻŉĔļŅŏħŇĴ ŐįĬĔŅĶĻŉĔļŅĮĶńĭĮĶŋĚŒľĴƞ 
ĝńŘĬĮƖĪňŗȮ/ 

ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/  ľĬƞĺĵĔŇĨ 
0/55./ ĺ,ĲĮ,5./ ĔĸĻŅĽĨĶƢĽŜŅľĶńĭĲƕĽŇĔĽƢĮĶŃĵŋĔĨƢ 1 
0/55.1 ĺ,ĲĮ,5.1 ĔĸĻŅĽĨĶƢėĺŀĬĨńĴĽŜŅľĶńĭĲƕĽŇĔĽƢĮĶŃĵŋĔĨƢ 3 
0/55.5 ĺ,ĲĮ,5.5 ĺŇīňŏĝŇĚėŜŅĬĺĦŐĸŃœĴőėĶėŀĬőĪĶĸŏĸŀĶƢĽŜŅľĶńĭĮƤĠľŅĪŅĚĲƕĽŇĔĽƢ 0 
0/55/5ȮȮȮȮȮȮĺ,ĲĮ,5/5 ĮġŇĭńĨŇĔŅĶĺŇīňŏĝŇĚėŜŅĬĺĦŐĸŃœĴőėĶėŀĬőĪĶĸŏĸŀĶƢĽŜŅľĶńĭȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĮƤĠľŅĪŅĚĲƕĽŇĔĽƢ  
  ĶĺĴ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ7 

ĝńŘĬĮƖĪňŗȮ/ 
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/  ľĬƞĺĵĔŇĨ 
0/55./ ĺ,ĲĮ,5./ ĔĸĻŅĽĨĶƢĽŜŅľĶńĭĲƕĽŇĔĽƢĮĶŃĵŋĔĨƢ 1 
0/55.1 ĺ,ĲĮ,5.1 ĔĸĻŅĽĨĶƢėĺŀĬĨńĴĽŜŅľĶńĭĲƕĽŇĔĽƢĮĶŃĵŋĔĨƢ 3 
0/55.5 ĺ,ĲĮ,5.5 ĺŇīňŏĝŇĚėŜŅĬĺĦŐĸŃœĴőėĶėŀĬőĪĶĸŏĸŀĶƢĽŜŅľĶńĭĮƤĠľŅĪŅĚĲƕĽŇĔĽƢ 0 
0/55/5ȮȮȮȮȮȮĺ,ĲĮ,5/5 ĮġŇĭńĨŇĔŅĶĺŇīňŏĝŇĚėŜŅĬĺĦŐĸŃœĴőėĶėŀĬőĪĶĸŏĸŀĶƢĽŜŅľĶńĭȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĮƤĠľŅĪŅĚĲƕĽŇĔĽƢ  
  ĶĺĴȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ7 

 
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ0  ľĬƞĺĵĔŇĨ 
0/55.3ȮȮȮȮĺ,ĲĮ,5.3 ŐĴƞŏľĸŖĔœĲĲƚŅĽŜŅľĶńĭĲƕĽŇĔĽƢĮĶŃĵŋĔĨƢ 1 
0/55.6ȮȮȮȮĺ,ĲĮ,5.6 ŏėĶŊŗŀĚĴŊŀĺŇěńĵĶŃħńĭĽŌĚŐĸŃĔŅĶĺŇŏėĶŅŃľƢĕƟŀĴŌĸ 2 
0/55/6Ȯ ȮȮȮĺ,ĲĮ,5/6ȮȮȮȮȮȮȮȮȮĮĢŇĭńĨŇĔŅĶŏėĶŊŗŀĚĴŊŀĺŇěńĵĶŃħńĭĽŌĚŐĸŃĔŅĶĺŇŏėĶŅŃľƢĕƟŀĴŌĸȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ/ 
0/557/ȮȮȮȮĺ,ĲĮ,57/ȮȮȮȮȮȮȮȮȮĽńĴĴĬŅĮĶŇĠĠŅőĪĪŅĚĲƕĽŇĔĽƢĮĶŃĵŋĔĨƢȮ/ ȮȮ/ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĔĶŃĭĺĬĺŇĝŅŏĸŊŀĔȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĽŀĭįƞŅĬŏĚŊŗŀĬœĕĳŅļŅĨƞŅĚĮĶŃŏĪĻȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ+ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŏĽĬŀľńĺĕƟŀŐĸŃőėĶĚĶƞŅĚĺŇĪĵŅĬŇıĬīƢȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ+Ȯ 
  ĶĺĴ /. 

 
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ0   ľĬƞĺĵĔŇĨ 
0/55.3ȮȮȮȮĺ,ĲĮ,5.3 ŐĴƞŏľĸŖĔœĲĲƚŅĽŜŅľĶńĭĲƕĽŇĔĽƢĮĶŃĵŋĔĨƢ 1 
0/55.6ȮȮȮȮĺ,ĲĮ,5.6 ŏėĶŊŗŀĚĴŊŀĺŇěńĵĶŃħńĭĽŌĚŐĸŃĔŅĶĺŇŏėĶŅŃľƢĕƟŀĴŌĸ 2 
0/55/6Ȯ ȮȮȮĺ,ĲĮ,5/6ȮȮȮȮȮȮȮȮȮĮĢŇĭńĨŇĔŅĶŏėĶŊŗŀĚĴŊŀĺŇěńĵĶŃħńĭĽŌĚŐĸŃĔŅĶĺŇŏėĶŅŃľƢĕƟŀĴŌĸȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ/ 
0/557/ȮȮȮȮĺ,ĲĮ,57/ȮȮȮȮȮȮȮȮȮĽńĴĴĬŅĮĶŇĠĠŅőĪĪŅĚĲƕĽŇĔĽƢĮĶŃĵŋĔĨƢȮ/ ȮȮ/ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĔĶŃĭĺĬĺŇĝŅŏĸŊŀĔȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĽŀĭįƞŅĬŏĚŊŗŀĬœĕĳŅļŅĨƞŅĚĮĶŃŏĪĻȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ+ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŏĽĬŀľńĺĕƟŀŐĸŃőėĶĚĶƞŅĚĺŇĪĵŅĬŇıĬīƢȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ+Ȯ 

  ĶĺĴ /. 
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ĝńŘĬĮƖĪňŗȮ0 
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/  ľĬƞĺĵĔŇĨ 
0/5570 ĺ,ĲĮ,570 ĽńĴĴĬŅĮĶŇĠĠŅőĪĪŅĚĲƕĽŇĔĽƢĮĶŃĵŋĔĨƢȮ0 / 
  ĔĶŃĭĺĬĺŇĝŅŏĸŊŀĔ 4 
0/5577ȮȮȮ Ȯĺ,ĲĮ,577 ĺŇĪĵŅĬŇıĬīƢĮĶŇĠĠŅőĪ 1 
  ĶĺĴ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ/. 

 
ĝńŘĬĮƖĪňŗȮ0 

ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/  ľĬƞĺĵĔŇĨ 
0/5570 ĺ,ĲĮ,570 ĽńĴĴĬŅĮĶŇĠĠŅőĪĪŅĚĲƕĽŇĔĽƢĮĶŃĵŋĔĨƢȮ0 / 
  ĔĶŃĭĺĬĺŇĝŅŏĸŊŀĔ 4 
0/5577ȮȮȮ Ȯĺ,ĲĮ,577 ĺŇĪĵŅĬŇıĬīƢĮĶŇĠĠŅőĪ 1 
 ĶĺĴȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ/. 

 
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ0  ľĬƞĺĵĔŇĨ 
0/5577 ĺ,ĲĮ,577 ĺŇĪĵŅĬŇıĬīƢĮĶŇĠĠŅőĪ 7 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ ĽŀĭĺŇĪĵŅĬŇıĬīƢ  
  ĶĺĴ 7 
 

 
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ0  ľĬƞĺĵĔŇĨ 
0/5577 ĺ,ĲĮ,577 ĺŇĪĵŅĬŇıĬīƢĮĶŇĠĠŅőĪ 7 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ ĽŀĭĺŇĪĵŅĬŇıĬīƢ  
  ĶĺĴ 7 
 

 

 0,ȮŐĕĬĚĺŇĝŅĔŅĶĽŀĬĲƕĽŇĔĽƢ 

ŐįĬĔŅĶĻŉĔļŅŏħŇĴ ŐįĬĔŅĶĻŉĔļŅĮĶńĭĮĶŋĚŒľĴƞ 
 

ĝńŘĬĮƖĪňŗȮ/ 
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/ 
ĽŀĭįƞŅĬŏĚŊŗŀĬœĕĨƞŅĚĮĶŃŏĪĻ  ľĬƞĺĵĔŇĨ 
.45440  Ȯĺ,ėĦ,544 ȮȮȮȮȮȮȮĺŇīňĪŅĚėĦŇĨĻŅĽĨĶƢĽŜŅľĶńĭĲƕĽŇĔĽƢȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1 
0035./ȮȮȮȮȮĺ,ĽĲ,5./ ȮȮȮȮȮȮȮȮĔĸĻŅĽĨĶƢȮ/ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ2 
0035.1ȮȮȮȮȮĺ,ĽĲ,5.1 ȮȮȮȮȮȮȮȮĲƕĽŇĔĽƢėĺŅĴĶƟŀĬŐĸŃĲƕĽŇĔĽƢĵŋėŒľĴƞȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ0 
0035.3ȮȮȮȮȮĺ,ĽĲ,5.3 ȮȮȮȮȮȮȮȮŐĴƞŏľĸŖĔœĲĲƚŅ/ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ0 
225720     ĺ,ĽĲ,50.ȮȮȮȮȮȮȮȮȮĚŅĬĺŇěńĵħƟŅĬĲƕĽŇĔĽƢĻŉĔļŅȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ0 
  ĶĺĴ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ// 

ĝńŘĬĮƖĪňŗȮ/ 
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/  ľĬƞĺĵĔŇĨ 
.45440  Ȯĺ,ėĦ,544 ȮȮȮȮȮȮȮĺŇīňĪŅĚėĦŇĨĻŅĽĨĶƢĽŜŅľĶńĭĲƕĽŇĔĽƢȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1 
0035./ȮȮȮȮȮĺ,ĽĲ,5./ ȮȮȮȮȮȮȮȮĔĸĻŅĽĨĶƢȮ/ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ2 
0035.1ȮȮȮȮȮĺ,ĽĲ,5.1 ȮȮȮȮȮȮȮȮĲƕĽŇĔĽƢėĺŅĴĶƟŀĬŐĸŃĲƕĽŇĔĽƢĵŋėŒľĴƞȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ0 
0035.3ȮȮȮȮȮĺ,ĽĲ,5.3 ȮȮȮȮȮȮȮȮŐĴƞŏľĸŖĔœĲĲƚŅ/ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ0 
00350.ȮȮȮȮȮĺ,ĽĲ,50.Ȯ ĚŅĬĺŇěńĵħƟŅĬĲƕĽŇĔĽƢĻŉĔļŅȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ0 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĽŀĭįƞŅĬŏĚŊŗŀĬœĕĨƞŅĚĮĶŃŏĪĻȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ+ 
  ĶĺĴ //ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 
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ŐįĬĔŅĶĻŉĔļŅŏħŇĴ ŐįĬĔŅĶĻŉĔļŅĮĶńĭĮĶŋĚŒľĴƞ 
 
 

 
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ0  ľĬƞĺĵĔŇĨ 
0035.0 Ȯĺ,ĽĲ,5.0 ȮȮȮȮȮȮȮĔĸĻŅĽĨĶƢȮ0ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ0 
0035.2ȮȮȮȮȮĺ,ĽĲ,5.2 ȮȮȮȮȮȮȮȮĔĸĻŅĽĨĶƢėĺŀĬĨńĴȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ2 
0035.4ȮȮȮȮȮĺ,ĽĲ,5.4 ȮȮȮȮȮȮȮȮŐĴƞŏľĸŖĔœĲĲƚŅȮ0ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ0 
0035.5ȮȮȮȮȮĺ,ĽĲ,5.5 ȮȮȮȮȮȮȮȮĔŅĶĪħĸŀĚŐĸŃĔŅĶŀŀĔŐĭĭĔŅĶĪħĸŀĚĪŅĚĲƕĽŇĔĽƢȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ/ 
225711     ĺ,ĽĲ,5//ȮȮȮȮȮȮȮȮĔŅĶĽŀĬĲƕĽŇĔĽƢĨŅĴŐĬĺĪŅĚĔŅĶŏĶňĵĬĶŌƟŏĝŇĚĶŋĔȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ2 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŏĽĬŀľńĺĕƟŀŐĸŃőėĶĚĶƞŅĚĺŇĪĵŅĬŇıĬīƢ 
 
  ĶĺĴ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ7 

 
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ0   ľĬƞĺĵĔŇĨ 
0035.0 Ȯĺ,ĽĲ,5.0 ȮȮȮȮȮȮȮȮĔĸĻŅĽĨĶƢȮ0ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ0 
0035.2ȮȮȮȮȮĺ,ĽĲ,5.2 ȮȮȮȮȮȮȮȮĔĸĻŅĽĨĶƢėĺŀĬĨńĴȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ2 
0035.4ȮȮȮȮȮĺ,ĽĲ,5.4 ȮȮȮȮȮȮȮȮŐĴƞŏľĸŖĔœĲĲƚŅȮ0ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ0 
0035.5ȮȮȮȮȮĺ,ĽĲ,5.5 ȮȮȮȮȮȮȮȮĔŅĶĪħĸŀĚŐĸŃĔŅĶŀŀĔŐĭĭĔŅĶĪħĸŀĚĪŅĚĲƕĽŇĔĽƢȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ/ 
225711     ĺ,ĽĲ,5//ȮȮȮȮȮȮȮȮĔŅĶĽŀĬĲƕĽŇĔĽƢĨŅĴŐĬĺĪŅĚĔŅĶŏĶňĵĬĶŌƟŏĝŇĚĶŋĔȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ2 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŏĽĬŀľńĺĕƟŀŐĸŃőėĶĚĶƞŅĚĺŇĪĵŅĬŇıĬīƢ 
 

  ĶĺĴȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ7 
 

ĝńŘĬĮƖĪňŗȮ0 
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/  ľĬƞĺĵĔŇĨ 
0035.6 Ȯĺ,ĽĲ,5.6ȮȮȮȮȮȮĔŅĶĪħĸŀĚĲƕĽŇĔĽƢĽŜŅľĶńĭĔŅĶĽŀĬĨŅĴŐĬĺĪŅĚĽŃŏĨŖĴĻŉĔļŅȮȮȮȮȮȮȮȮȮȮȮ/ 
00357/ȮȮȮȮȮĺ,ĽĲ,57/ ȮȮȮȮȮȮĽńĴĴĬŅĔŅĶĽŀĬĲƕĽŇĔĽƢȮ/ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĔĶŃĭĺĬĺŇĝŅŏĸŊŀĔȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1 
003577ȮȮȮȮȮĺ,ĽĲ,577ȮȮȮȮȮȮĺŇĪĵŅĬŇıĬīƢĮĶŇĠĠŅőĪȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ4 
 
  ĶĺĴ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ// 

 
ĝńŘĬĮƖĪňŗȮ0 

ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/  ľĬƞĺĵĔŇĨ 
0035.6 Ȯĺ,ĽĲ,5.6ȮȮȮȮȮȮĔŅĶĪħĸŀĚĲƕĽŇĔĽƢĽŜŅľĶńĭĔŅĶĽŀĬĨŅĴŐĬĺĪŅĚĽŃŏĨŖĴĻŉĔļŅȮȮȮȮȮȮȮȮȮȮȮ/ 
00357/ȮȮȮȮȮĺ,ĽĲ,57/ ȮȮȮȮȮĽńĴĴĬŅĔŅĶĽŀĬĲƕĽŇĔĽƢȮ/ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĔĶŃĭĺĬĺŇĝŅŏĸŊŀĔȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1 
003577ȮȮȮȮȮĺ,ĽĲ,577ȮȮȮȮȮȮĺŇĪĵŅĬŇıĬīƢĮĶŇĠĠŅőĪȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ4 
 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĶĺĴȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ//ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 

 
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ0  ľĬƞĺĵĔŇĨ 
003570ȮȮȮȮȮĺ,ĽĲ,570 ȮȮȮĽńĴĴĬŅĔŅĶĽŀĬĲƕĽŇĔĽƢȮ0ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1 
003577ȮȮȮȮȮĺ,ĽĲ,577ȮȮȮȮĺŇĪĵŅĬŇıĬīƢĮĶŇĠĠŅőĪȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ4 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĽŀĭĺŇĪĵŅĬŇıĬīƢȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 
  ĶĺĴȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ5 ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 

 
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ0  ľĬƞĺĵĔŇĨ 
003570ȮȮȮȮȮĺ,ĽĲ,570 ȮȮȮĽńĴĴĬŅĔŅĶĽŀĬĲƕĽŇĔĽƢȮ0ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1 
003577ȮȮȮȮȮĺ,ĽĲ,577ȮȮȮȮĺŇĪĵŅĬŇıĬīƢĮĶŇĠĠŅőĪȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ4 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĽŀĭĺŇĪĵŅĬŇıĬīƢȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 
  ĶĺĴȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ5 
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4,ȮĕƟŀĭńĚėńĭĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮĺƞŅħƟĺĵĔŅĶĻŉĔļŅĶŃħńĭĭńĦĤŇĨĻŉĔļŅȮı,Ļ,0337 
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