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ＲｅｓｅａｒｃｈｏｎＤｅｔｅｃｔｉｏｎｏｆＳｈｉｐＴａｒｇｅｔａｔＳｅａＢａｓｅｄｏｎＭｕｌｔｉＳｐｅｃｔｒａｌＩｎｆｒａｒｅｄＩｍａｇｅｓ 犙犐犝犚狅狀犵犮犺犪狅，犲狋犪犾（６９８）!!!!

ＩｄｅｎｔｉｆｉｃａｔｉｏｎｏｆＷｏｏｄＳｐｅｃｉｅｓＢａｓｅｄｏｎＮｅａｒＩｎｆｒａｒｅｄＳｐｅｃｔｒｏｓｃｏｐｙａｎｄＰａｔｔｅｒｎＲｅｃｏｇｎｉｔｉｏｎＭｅｔｈｏｄ

犎犃犗犢狅狀犵，犲狋犪犾（７０５）!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!

ＳｔｕｄｙｏｎｔｈｅＲｅｌａｔｉｏｎｓｈｉｐｂｅｔｗｅｅｎｔｈｅＩｎｆｒａｒｅｄＳｐｅｃｔｒａＳｉｍｉｌａｒｉｔｙｏｆＩｎｋｓａｎｄｔｈｅＡｃｃｕｒａｃｙｏｆＣｏｍｐｕｔｅｒＣｏｌｏｒＭａｔｃｈｉｎｇ

犠犃犖犡犻狀犵，犲狋犪犾（７１１）!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!

ＳｔｕｄｙｏｎＦｅａｔｕｒｅＳｅｌｅｃｔｉｏｎｏｆＮｅａｒＩｎｆｒａｒｅｄＳｐｅｃｔｒａＢａｓｅｄｏｎＦｅａｔｕｒｅＨｉｅｒａｒｃｈｉｃａｌＣｏｍｂｉｎｉｎｇＩｍｐｒｏｖｅｄＰａｒｔｉｃｌｅ

ＳｗａｒｍＯｐｔｉｍｉｚａｔｉｏｎ 犡犝犅犪狅犱犻狀犵，犲狋犪犾（７１７）!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!

ＡＭｅｔｈｏｄｆｏｒＩｄｅｎｔｉｆｙｉｎｇＷｏｏｄＧｒａｄｅｓｏｆＣｈｉｎｅｓｅＺｉｔｈｅｒＰａｎｅｌＢａｓｅｄｏｎＮｅａｒＩｎｆｒａｒｅｄＳｐｅｃｔｒｏｓｃｏｐｙ

犎犝犃犖犌犢犻狀犵犾犪犻，犲狋犪犾（７２３）!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!

ＤｉａｇｎｏｓｉｓａｎｄＭｏｎｉｔｏｒｉｎｇｏｆＳｃｌｅｒｏｔｉｎｉａＳｔｅｍＲｏｔｏｆＯｉｌｓｅｅｄＲａｐｅＵｓｉｎｇＴｈｅｒｍａｌＩｎｆｒａｒｅｄＩｍａｇｉｎｇ

犆犎犈犖犡犻狀狓犻狀，犲狋犪犾（７３０）!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!

ＴｈｅＮＩＲＤｅｔｅｃｔｉｏｎ！ＲｅｓｅａｒｃｈｏｆＳｏｌｕｂｌｅＳｏｌｉｄＣｏｎｔｅｎｔｉｎＷａｔｅｒｍｅｌｏｎＢａｓｅｄｏｎＳＰＸＹＡｌｇｏｒｉｔｈｍ

犠犃犖犌犛犺犻犳犪狀犵，犲狋犪犾（７３８）!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!

ＯｐｔｉｍｉｚａｔｉｏｎｏｆＣｈａｒａｃｔｅｒｉｓｔｉｃＷａｖｅｌｅｎｇｔｈＶａｒｉａｂｌｅｓｏｆＮｅａｒＩｎｆｒａｒｅｄＳｐｅｃｔｒｏｓｃｏｐｙｆｏｒＤｅｔｅｃｔｉｎｇＣｏｎｔｅｎｔｓｏｆ

ＣｅｌｌｕｌｏｓｅａｎｄＨｅｍｉｃｅｌｌｕｌｏｓｅｉｎＣｏｒｎＳｔｏｖｅｒ 犔犐犝犑犻狀犿犻狀犵，犲狋犪犾（７４３）!!!!!!!!!!!!!!!!!!!!!

ＮｏｎｄｅｓｔｒｕｃｔｉｖｅＤｅｔｅｒｍｉｎａｔｉｏｎｏｆＮａｔｕｒａｌＡｇｉｎｇＳｔａｇｅｏｆＷｈｅａｔＳｅｅｄｓＵｓｉｎｇＮｅａｒＩｎｆｒａｒｅｄＳｐｅｃｔｒｏｓｃｏｐｙ

犠犝犑犻狀犵狕犺狌，犲狋犪犾（７５１）!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!

ＶｉｓｉｂｌｅＮｅａｒＩｎｆｒａｒｅｄＳｐｅｃｔｒｏｓｃｏｐｙＢａｓｅｄＣｈｒｏｎｏｌｏｇｉｃａｌＣｌａｓｓｉｆｉｃａｔｉｏｎａｎｄＩｄｅｎｔｉｆｉｃａｔｉｏｎｏｆＡｎｃｉｅｎｔＣｅｒａｍｉｃ

犠犝犡犻犪狅狆犻狀犵，犲狋犪犾（７５６）!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!

ＱｕａｎｔｉｔａｔｉｖｅＡｎａｌｙｓｉｓｏｆＲｅｆｉｎｅｄＰｉｔｃｈｅｓｂｙＣｕｒｖｅＦｉｔｔｉｎｇｏｆＦｏｕｒｉｅｒＴｒａｎｓｆｏｒｍＩｎｆｒａｒｅｄＳｐｅｃｔｒｏｓｃｏｐｙＳｐｅｃｔｒｕｍ

犣犎犝犢犪犿犻狀犵，犲狋犪犾（７６５）!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!

ＩｎｆｒａｒｅｄＳｐｅｃｔｒａｏｆＧｒａｙｉｓｈＧｒｅｅｎＮｅｐｈｒｉｔｅａｎｄＧｒａｙＮｅｐｈｒｉｔｅ：ＣｈａｒａｃｔｅｒｉｓｔｉｃｓａｎｄＳｉｇｎｉｆｉｃａｎｃｅ

犚犈犖犑犻犪狀犺狅狀犵，犲狋犪犾（７７２）!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!

ＳｔｕｄｙｏｎｐｒａｃｔｉｃａｌＲａｍａｎＬｉｄａｒＳｅａｗａｔｅｒＴｅｍｐｅｒａｔｕｒｅＲｅｍｏｔｅＳｅｎｓｉｎｇＳｙｓｔｅｍ 犚犈犖犡犻狌狔狌狀，犲狋犪犾（７７８）!!!!!!!

ＡＨｉｇｈｌｙＳｅｎｓｉｔｉｖｅＬａｂｅｌＦｒｅｅＱｕａｎｔｉｔａｔｉｖｅＤｅｔｅｃｔｉｏｎＭｅｔｈｏｄｆｏｒＴｕｍｏｒＭａｒｋｅｒＢａｓｅｄｏｎＡｕＮＲｓ／ＰＭＭＡＳｕｂｓｔｒａｔｅ

犜犗犖犌犔犻狔犻狀犵，犲狋犪犾（７８４）!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!

ＨｉｇｈＰｒｅｓｓｕｒｅＲａｍａｎＳｐｅｃｔｒｏｓｃｏｐｙＳｔｕｄｙｏｆＬＳｅｒｉｎｅ 犇犃犐犆犺犪狅，犲狋犪犾（７９１）!!!!!!!!!!!!!!!!!!!!

ＭｉｃｒｏｓｃｏｐｉｃＲａｍａｎＳｐｅｃｔｒｏｓｃｏｐｙＡｎａｌｙｓｉｓｆｏｒＨｕｍａｎＢｌｏｏｄｉｎＣａｐｉｌｌａｒｙ 犣犎犃犖犌犕犻狀犵，犲狋犪犾（７９７）!!!!!!!!!!

２ＤＦｌｕｏｒｅｓｃｅｎｃｅＳｐｅｃｔｒａＭｅａｓｕｒｅｍｅｎｔｏｆ６ＫｉｎｄｓｏｆＢｉｏａｇｅｎｔｓＳｉｍｕｌａｎｔｓｂｙＳｈｏｒｔＲａｎｇｅＬｉｄａｒ 犢犃犖犌犎狌犻，犲狋犪犾（８０２）!!

ＡＦａｓｔＲａｍａｎＳｐｅｃｔｒｏｓｃｏｐｙＣｌａｓｓｉｆｉｃａｔｉｏｎＭｅｔｈｏｄｆｏｒＦｕｅｌｓＣｏｍｂｉｎｉｎｇｔｈｅＦｌｕｏｒｅｓｃｅｎｃｅＢａｃｋｇｒｏｕｎｄＣｏｒｒｅｃｔｉｏｎ

ＢａｓｅｄｏｎＧＣＢＰｒｅｐｒｏｃｅｓｓａｎｄＭｏｄｉｆｉｅｄＨｉｅｒａｒｃｈｉｃａｌＣｌｕｓｔｅｒｉｎｇ 犢犝犡犻狀犵犮犺犲狀，犲狋犪犾（８０７）!!!!!!!!!!!!

ＤｅｔｅｃｔｉｏｎｏｆＣｈｅｍｉｃａｌＯｘｙｇｅｎＤｅｍａｎｄ（ＣＯＤ）ｏｆＷａｔｅｒＱｕａｌｉｔｙＢａｓｅｄｏｎＦｌｕｏｒｅｓｃｅｎｃｅＭｕｌｔｉＳｐｅｃｔｒａｌＦｕｓｉｏｎ

犣犎犗犝犓狌狀狆犲狀犵，犲狋犪犾（８１３）!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!



ＤｅｔｅｃｔｉｏｎｏｆＰＡＨｓｉｎＳｏｉｌＢａｓｅｄｏｎＴｗｏＤｉｍｅｎｓｉｏｎａｌＣｏｒｒｅｌａｔｉｏｎＦｌｕｏｒｅｓｃｅｎｃｅＳｐｅｃｔｒｏｓｃｏｐｙ 犢犃犖犌犚犲狀犼犻犲，犲狋犪犾（８１８）!

ＯｐｔｉｃａｌＲｏｔａｔｉｏｎｏｆＮｏｎｃｏｌｌｉｎｅａｒＡＯＴＦＴｅｍｐｅｒａｔｕｒｅＤｒｉｆｔａｎｄＷａｖｅｌｅｎｇｔｈＣｏｒｒｅｃｔｉｏｎＳｔｒａｔｅｇｙ

犠犃犖犌犢犪狅犾犻，犲狋犪犾（８２３）!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!

ＳｔｕｄｙｏｎＳｐｅｃｔｒａｌＣｈａｒａｃｔｅｒｉｓｔｉｃｓｏｆａＮｏｖｅｌＦｏｒｍａｌｄｅｈｙｄｅＰｒｏｂｅＢａｓｅｄｏｎＦｌｕｏｒａｌＰＤｅｒｉｖａｔｉｖｅｓ

犆犃犗犛犻犿犻狀，犲狋犪犾（８２８）!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!

ＳｔｕｄｙｏｎｔｈｅＶｉｂｒａｔｉｏｎＳｐｅｃｔｒａｏｆＴｕｒｑｕｏｉｓｅＩｍｉｔａｔｉｏｎａｎｄＮａｔｕｒａｌＴｕｒｑｕｏｉｓｅｆｒｏｍＺｈｕｓｈａｎＣｏｕｎｔｙ，ＨｕｂｅｉＰｒｏｖｉｎｃｅ

犣犈犖犌犡狌犪狀，犲狋犪犾（８３４）!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!

ＲｅｓｅａｒｃｈｏｎＨｉｇｈＳｅｎｓｉｔｉｖｅＤｅｔｅｃｔｉｏｎｏｆＣＯ２ＧａｓＢａｓｅｄｏｎＰｏｗｅｒＢｏｏｓｔｅｄＱＥＰＡＳＴｅｃｈｎｏｌｏｇｙ

犠犝犎狅狀犵狆犲狀犵，犲狋犪犾（８４０）!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!

ＳｐｅｃｔｒｏｓｃｏｐｉｃＣｈａｒａｃｔｅｒｉｓｔｉｃｓｏｆＨＡＳｔｒｕｃｔｕｒｅｉｎＢｌａｃｋＳｏｉｌｗｉｔｈＯｒｇａｎｉｃａｎｄＩｎｏｒｇａｎｉｃＦｅｒｔｉｌｉｚｅｒ

犣犎犃犖犌犑犻狌犿犻狀犵，犲狋犪犾（８４５）!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!

ＳｔｕｄｉｅｓｏｎｔｈｅＩｎｔｅｒａｃｔｉｏｎｂｅｔｗｅｅｎＬｅｕｃｏｍａｌａｃｈｉｔｅＧｒｅｅｎｗｉｔｈＢｏｖｉｎｅＳｅｒｕｍＡｌｂｕｍｉｎｂｙＭＣＲＡＬＳａｎｄＭｏｌｅｃｕｌａｒ

Ｄｏｃｋｉｎｇ 犣犎犃犖犌犙犻狌犾犪狀，犲狋犪犾（８５１）!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!

犘犪狀狋犪狀犪犘犺狔犾犾狅狊狋犪犮犺狔狊犪犲ＣｈａｏＤａｍａｇｅＤｅｔｅｃｔｉｏｎＢａｓｅｄｏｎＰｈｙｓｉｃａｌａｎｄＣｈｅｍｉｃａｌＰａｒａｍｅｔｅｒｓｏｆＭｏｓｏＢａｍｂｏｏＬｅａｖｅｓ

犎犝犃犖犌犡狌狔犻狀犵，犲狋犪犾（８５７）!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!

ＳｐｅｃｔｒａｌＣｈａｒａｃｔｅｒｉｓｔｉｃｓａｎｄＥｖａｌｕａｔｉｏｎＭｏｄｅｌｏｆＰｉｎｕｓＭａｓｓｏｎｉａｎａＳｕｆｆｅｒｉｎｇｆｒｏｍＢｕｒｓａｐｈｅｌｅｎｃｈｕｓＸｙｌｏｐｈｉｌｕｓＤｉｓｅａｓｅ

犣犎犃犖犌犛狌犾犪狀，犲狋犪犾（８６５）!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!

ＲｅｆｌｅｃｔａｎｃｅＡｎａｌｙｓｉｓｏｆ犜狌狉犫犻狀犪狉犻犪狆犲犾狋犪狋犪ａｎｄ犘犾犪狋狔犵狔狉犪犱犪犲犱犪ｉｎＬｕｈｕｉｔｏｕＳａｎｙａＢａｙ

犆犎犈犖犢狅狀犵狇犻犪狀犵，犲狋犪犾（８７３）!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!

ＬｏｗＬｉｇｈｔＬｅｖｅｌＲｅａｄｏｕｔＢａｓｅｄｏｎＱｕａｎｔｕｍＤｏｔｓｉｎＷｅｌｌＰｈｏｔｏｄｅｔｅｃｔｏｒａｔＲｏｏｍＴｅｍｐｅｒａｔｕｒｅ 犕犃犗犉犲狀犵，犲狋犪犾（８７７）!!

ＨｏｒｉｚｏｎＣｌａｓｓｉｆｉｃａｔｉｏｎｉｎＳｏｉｌＰｒｏｆｉｌｅＵｓｉｎｇＩｍａｇｉｎｇＳｐｅｃｔｒｏｓｃｏｐｙ 犣犎犈犖犌犌狌犪狀犵犺狌犻，犲狋犪犾（８８２）!!!!!!!!!!!

ＲｅｔｒｉｅｖａｌｏｆＳｏｉｌＯｒｇａｎｉｃＣａｒｂｏｎｉｎＣｉｎｎａｍｏｎＭｉｎｉｎｇＢｅｌｔＳｕｂｓｉｄｅｎｃｅＡｒｅａＢａｓｅｄｏｎＯＬＩａｎｄ６ＳＶ

犣犎犃犗犡犻狀，犲狋犪犾（８８６）!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!

ＳｔｕｄｙｏｆｔｈｅＥｓｔａｂｌｉｓｈｍｅｎｔｏｆＨｅｒｂＷａｔｅｒＣｏｎｔｅｎｔＤｅｔｅｃｔｉｏｎＭｏｄｅｌＢａｓｅｄｏｎＨｙｐｅｒｓｐｅｃｔｒａｌＴｅｃｈｎｏｌｏｇｙ

犣犎犃犗犢犪狀犵，犲狋犪犾（８９４）!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!

ＡＳｔｕｄｙｏｆｔｈｅＤｉｓｔｒｉｂｕｔｉｏｎｏｆβＣａｒｏｔｅｎｅｉｎＤｉｆｆｅｒｅｎｔＰａｒｔｓｏｆＲａｄｉｓｈｅｓｂｙＣａｒｂｏｎＣａｒｂｏｎＤｏｕｂｌｅＢｏｎｄ

犔犐犛犺狌狅，犲狋犪犾（８９９）!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!

ＳｔｕｄｙｏｎＭｕｌｔｉｐｌｅＶａｒｉｅｔｉｅｓｏｆＭａｉｚｅＨａｐｌｏｉｄＱｕａｌｉｔａｔｉｖｅＩｄｅｎｔｉｆｉｃａｔｉｏｎＢａｓｅｄｏｎＤｅｅｐＢｅｌｉｅｆＮｅｔｗｏｒｋ

犢犝犢狌狀犺狌犪，犲狋犪犾（９０５）!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!

ＶｉｓｕａｌｉｚａｔｉｏｎｏｆＷａｔｅｒＣｏｎｔｅｏｔＤｉｓｔｒｉｂｕｔｉｏｎｉｎＰｏｔａｔｏＬｅａｖｅｓＢａｓｅｄｏｎＨｙｐｅｒｓｐｅｃｔｒａｌＩｍａｇｅ 犛犝犖犎狅狀犵，犲狋犪犾（９１０）!!!

ＲｅｓｅａｒｃｈｏｎＧａｒｂａｇｅＣｌａｓｓｉｆｉｃａｔｉｏｎａｎｄＲｅｃｏｇｎｉｔｉｏｎＢａｓｅｄｏｎＨｙｐｅｒｓｐｅｃｔｒａｌＩｍａｇｉｎｇＴｅｃｈｎｏｌｏｇｙ

犣犎犃犗犇狅狀犵犲，犲狋犪犾（９１７）!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!

ＥｘｐｅｒｉｍｅｎｔａｌＳｔｕｄｙｏｎＤｅｔｅｃｔｉｏｎｏｆＣｈｌｏｒｐｙｒｉｆｏｓＣｏｎｃｅｎｔｒａｔｉｏｎｉｎＷａｔｅｒｂｙＨｙｐｅｒｓｐｅｃｔｒａｌＴｅｃｈｎｉｑｕｅＢａｓｅｄｏｎ

ＣｈａｒａｃｔｅｒｉｓｔｉｃＢａｎｄ 犕犃犚狌犻犼狌狀，犲狋犪犾（９２３）!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!

ＡＳｔｕｄｙｏｎＡｄｓｏｒｐｔｉｏｎｏｆＣｄｏｎＡｃｔｉｖａｔｅｄＣａｒｂｏｎＦｉｂｅｒｂｙＵｓｉｎｇＩＣＰＯＥＳ 犣犎犃犖犌犆犺犲狀犾犻狀犵，犲狋犪犾（９３１）!!!!!!

ＳｔｕｄｙｏｎＰｈｙｓｉｃａｌＥｘｃｉｔａｔｉｏｎＭｅｃｈａｎｉｓｍｏｆＳｔｅｅｌＳｌａｇＴａｉｌｉｎｇｓｂｙＸＲＤａｎｄＳＥＭ 犣犎犃犖犌犎犪狅，犲狋犪犾（９３７）!!!!!!!

ＲｅｓｅａｒｃｈｏｎｔｈｅＡｂｓｏｒｐｔｉｏｎＦｅａｔｕｒｅＡｎａｌｙｓｉｓｏｆＪｉｎｇｄｅｚｈｅｎＢｌｕｅａｎｄＷｈｉｔｅＰｏｒｃｅｌａｉｎ 犣犎犃犗犎犲狀犵狇犻犪狀，犲狋犪犾（９４２）!!!

ＳｔｅｌｌａｒＳｐｅｃｔｒａＣｌａｓｓｉｆｉｃａｔｉｏｎｂｙＳｕｐｐｏｒｔＶｅｃｔｏｒＭａｃｈｉｎｅｗｉｔｈＵｎｌａｂｅｌｅｄＤａｔａ 犔犐犝犣犺狅狀犵犫犪狅，犲狋犪犾（９４８）!!!!!!!

ＮｏｖｅｌＳｏｌａｒＥｘｔｒｅｍｅＵｌｔｒａｖｉｏｌｅｔＳｐｅｃｔｒａｌＩｍａｇｅｒｗｉｔｈＨｉｇｈＳｐｅｃｔｒａｌＲｅｓｏｌｕｔｉｏｎＬｉｎｅＩｎｆｏｒｍａｔｉｏｎ

犘犈犖犌犑犻犾狅狀犵，犲狋犪犾（９５３）!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!

ＭｉｄＩｎｆｒａｒｅｄＴｒａｃｅＥｔｈａｎｅＳｅｎｓｏｒＤｅｓｉｇｎａｎｄＳｔａｂｉｌｉｔｙＡｎａｌｙｓｉｓ 犔犐犆犺狌狀犵狌犪狀犵，犲狋犪犾（９５９）!!!!!!!!!!!!!

ＭｏｄｅｌＴｒａｎｓｆｅｒＢｅｔｗｅｅｎＤｉｆｆｅｒｅｎｔＦｏｕｒｉｅｒＩｎｓｔｒｕｍｅｎｔｓａｎｄｔｈｅＡｎａｌｙｓｉｓｏｆＥｒｒｏｒ 犠犃犖犌犢狌犺犲狀犵，犲狋犪犾（９６４）!!!!!!

ＩｄｅｎｔｉｆｉｃａｔｉｏｎｏｆＰｏｗｄｅｒｙＭｉｌｄｅｗａｎｄＳｔｒｉｐｅＲｕｓｔｉｎＷｈｅａｔＵｓｉｎｇＨｙｐｅｒｓｐｅｃｔｒａｌＩｍａｇｉｎｇ 犢犃犗犣犺犻犳犲狀犵，犲狋犪犾（９６９）!!!

ＮａｔｕｒａｌＢｏｎｄＯｒｂｉｔａｌ（ＮＢＯ），ＮａｔｕｒａｌＰｏｐｕｌａｔｉｏｎＡｎａｌｙｓｉｓａｎｄＭｕｌｌｉｋｅｎＡｎａｌｙｓｉｓｏｆＡｔｏｍｉｃＣｈａｒｇｅｓｏｆ

４Ａｍｉｎｏ３ＰｈｅｎｙｌｂｕｔａｎｏｉｃＡｃｉｄ 犆．犆犺犪狉犪狀狔犪，犲狋犪犾（９７７）!!!!!!!!!!!!!!!!!!!!!!!!!!

ＩｍａｇｅＢａｓｅｄＳｍｏｋｅＤｅｔｅｃｔｉｏｎＵｓｉｎｇＳｏｕｒｃｅＳｅｐａｒａｔｉｏｎ 犗狌犻犲犿犅犮犺犻狉，犲狋犪犾（９８２）!!!!!!!!!!!!!!!!!!

ＬｅｖｅｌａｎｄＲｉｓｋＡｓｓｅｓｓｍｅｎｔｏｆＡｒｓｅｎｉｃｉｎＭｕｔｉＭｅｄｉａｎｅａｒＭｉｎｉｎｇＡｒｅａｉｎＹｕｎｎａｎｂｙＵｓｉｎｇＩｎｄｕｃｔｉｖｅｌｙＣｏｕｐｌｅｄ

ＰｌａｓｍａＭａｓｓＳｐｅｃｔｒｏｍｅｔｒｙ 犔犐犃犖犌犘犻犪狅狆犻犪狅，犲狋犪犾（９９０）!!!!!!!!!!!!!!!!!!!!!!!!!!




