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ＴｈｅｐｒｏｂﾕｅｍｏＥｓｃａｔｔｅｒｉｎｇｒｒｏｍｄｉｅｌｅｃ上ｒｉｃｃｙｌｉｎｄｅｒｓｃａｎｂｅａｎａｌｙｚｅｄｂｙ
ｕｓｉｎｇｔｈｅｓｕｒｆａｃｅｉｎｔｅｇｒａｌｅｑｕａｔｉｏｎｓｇｒｅａｔ１ｙｓ土ｎｐｌｅｒｔｈａｎ上heMiiller-typeequa-
tions[エ]－[3JThesesurEaceintegralequatioｎｓａｒｅｗｏｒ上hnoticingbecausethey
aresilnPlｅａｎｄｒｕｎｄａｍｅｎｔａｌ･Unfortunatelyphowever，上hesesimpｌｅｅｑｕａｔｉｏｎｓｄｏ
ｎｏｔｎｅｃｅｓｓａｒｉｌｙｇｉｖｅｔｈｅｕｎｉｑｕｅｓｏｌｕｔｉｏｎ，上ｈａｔｉｓ，ｔｈｅｙｍａｙｉｎｃｌｕｄｅｓｏｚｎｅｉｎ上eri-
orresonantsoﾕutionsincertainparame上erranges[４１．ResonantsolutionsEorthe
problｅｍｏｆｓｃａＬｔｅｒｉｎｇｆｒｏｍｃｏｎｄｕｃｔｏｒｓａｎｄｓｏｍｅｍｅｔｈｏｄｓｏｆｅｌｉｍｉｎａｔｉonoEtheir

erroneoussoｴutionswereextensivelydiscussedbyBIittraandlqein[5]・Ａｓｆｏｒ
上hedielectriccylinders，上ｈｅｐｏｓｓｉｂｉｌｉｔｙｏｆａｐｐｅａｒａｎｃｅｏｒｒｅsonantsolutions
andtheremovaloftheseso1utionswerebrieflymentionedbytheauLhorI9j

Tｈｉｓｐａｐｅｒｐｒｅｓｅｎｔｓ上ｈｅｍｏｒｅｄｅｔａｉｌｅｄｄａｔａｏｆｃｏｎｄｉｔｉｏｎｎｕｍｂｅｒｓａｎｄｓｃａｔ－

ｔｅｒｉｎｇｃｒｏｓｓｓｅｃｔｉｏｎｓｆｏｒｔｈｅｅｘａｍｐ１ｅｏｆａｄｉｅエｅｃｔｒｉｃｓｑｕａｒｅｃｙｌｉｎｄｅｒ，ｉｎｏｒｄｅｒ
ｔｏｍａｋｅｃ１ｅａｒｔｈｅｄｅｇｒｅｅｏｆｕｎｓｔａｂｌｅｓｉｔｕａｔｉｏｎｓａｎｄｔｈｅｐａｒａｍｅｔｅｒｒａｎｇｅｓｏｆ
ｔｈｅｉｒｏｃｃｕｒｒence・ＴｈｅｍｅＬｈｃｄｅｘｔｅｎｄｉｎｇにｈｅｂｏｕｎｄａｒｙｃｏｎｄｉｔｉｏｎｓｉｎ上ｏｓｏｍｅｉｎｔｅｒｉ－
ｏｒｐｏｉｎ上scaneliminatetheresonan上solutions･エｎｔｈｅｐａｓｔｍｅｔｈｏｄｓ，ｈｏｗｅｖｅｒＤｔｈｅ
ｌｏｃａｔｉｏｎｏｆｔｈｅｓｅｐｏｉｎｔｓｗａｓａｂユｅｔｏｂｅａｒｂｉｔｒａｒｙｅｘｃｅｐｔｔｈａｔｔｈesepointsmust
no上ｂｅｏｎｎｏｄａｌｌｉｎｅｓｏｆａｍｏｄａユｆｉｅｌｄ，Ｔｈｉｓ、akestbeabovemethcdsomeWha上awk-

wardsincethearbitrarinesscausesthevagueness・Amethodhavingnosuch
vaguenessisproposedinmispaper.

エェ・Ｔｈｅｏｒｙ

ＨｅｒｅＤｍｅｅｘｐ１ａｎａ上ｉｏｎｏｆｔｈｅＰｒｏｂｌｅｍｉｓｍａｄｅｏｎ１ｙｆｏｒｔｈｅｃａｓｅｏｒｔｒａｎｓ－
ｖｅｒｓｅｍａｇｎｅtic（、）exci上ation･ＷｈｅｎａＴＭＰ１ａｎｅｗａｖｅ

Ｅｉｎｃ ＝ｅ－ｊｋｏｘ （１）
Z

isincidenにEromthenega上ivexaxisuponahomogeneousdｉｅ１ｅｃｔｒｉｃｃｙ１ｉｎｄｅｒｗｉｔｈ
ＫａｓｒefractiN7eindexDthefoユェowingintegralequationscanbeobtainedby
usingtheboundaryconditionson上hesurfaceoEthecy1inder[61-[９]：
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Ｚ

ａｎｄｔｈｅｔｉｍｅｆａｃｔｏｒｅｘｐ(』｡)t）issupposed・PandO1areradia1vectors，Pisthe
observationpoint，koisthefree-spacewavenumber，Ｈｏ(2)（･）ｉｓＨａｎｋｅｌｆｕｎｃｔｉｏｎ
ｏｆｔｈｅｓｅｃｏｎｄｋｉｎｄ，Ｚｅｒｏ上ｈｏｒｄｅｒ，ａｎｄｎｉｓ上ｈｅｃｏｏｒｄｉｎａｔｅａｌｏｎｇｔｈｅｏｕｔｗａｒｄｎｏｒ－

ｍａｌｔｏ上ｈｅｃｙ１ｉｎｄｅｒｐｅｒｉｐｈｅｒｙｌｉｎｅＣ・

Ｉｆｔｈｅｗａｖｅｎｕｍｂｅｒｋｉｓｅｑｕａｌｔｏａｎｙｏｎｅｏｆｅｉｇｅｎｗａｖｅｎｕｍｂｅｒｓｋｉｏｆ上ｈｅｓｅｔ
ｏｆｉｎとegralequationsobtainedbysetting○inc＝Ｏｉｎ（２）ａｎｄ(3)，上hesetof
integralequations（２）ａｎｄ（３）hasresonantsolutions･Thesewavenumberskiare
jusヒヒhesameasthoseforresonantmodesｉｎ上heconductinghollowcylinder，
ｗｈｉｃｈｃａｎｅａｓｉｌｙｂｅｃｈｅｃｋｅｄｕｐｆｏｒ上ｈｅｃａｓｅｏｆａｃｉｒｃｕｌａｒｃｙｌｉｎｄｅｒ･Ｔｈｅｍｅｔｈｏｄ

ｅｘｔｅｎｄｉｎｇｔｈｅｂｏｕｎｄａｒｙｃｏｎｄｉ上ｉｏｎｓｉｓａｌｒｅａｄｙｋｎｏｗｒｌｔｏｂｅｕｓｅｆｕｌｉｎｅｌｉｍｉｎａ上ing
theresonan上ｓｏlutionsfortheproblemofconductors【５］、Ｔｈｉｓｉｄｅａｗａｓｓｈｏｗｎ上o

bealsoeffectivetotheproblemofdielectricbodies[，]・However，ｗｅｔｈｕｓｆａｒ
ｆｅｌｔｉｎｃｏｎｖｅｎｉｅｎｃｅｉｎ上ｈｅｃａｓｅｏｆｃｈｏｏｓｉｎｇ上ｈｅｉｎｔｅｒｉｏｒｐｏｉｎｔｓ，ｂｅｃａｕｓｅｍｏｒｅ

ｔｈａｎｏｎｅｐｏｉｎｔｓａｒｅｎｅｅｄｅｄａｎｄｔｈｅｒｅａｒｅｎｏｃｒｉｔｅｒｉｏｎｓｆｏrchoosing上ｈｅ、、Ｔｈｅｒｅ－

ｆｏｒｅ，ｗｅｗｉｓｈｔｏｇｅ上ａｗａｙｗｉｔｈｏｎｌｙｏｎｅｉｎｔｅｒｉｏｒｐｏｉｎ上，ｅ･８．，ｔｈｅｃｏｏｒｄｉｎａ上ｅ
ｏｒｉｇｉｎ･ＴｈｉｓｗｉｓｈｉｓｆｕｌＥｉｌｌｅｄｉｆｗｅｕｓｅｓｏｍｅｌｏｗｅｒｏｒｄｅｒｅｑｕａｔｉｏｎｓｏｆ上heIIEx-
tendedBoundaryConditioｎ（ＥＢＣ）methodooastheadditionalequations･These
EBCequationsaregivenas[９]，［10］
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ｗｈｅｒｅｐｕａｎｄｃＬＩａｒｅｔｈｅｃｙｌｉｎｄｒｉｃａｌｃｏｏｒｄｉｎａｔｅｓｏｆｔｈｅｉｎｔｅｇｒａｔｉｏｎｐｏｉｎｔＤａｎｄＳｄ
ｄｅｎｏ上ｅｓ上ｈｅｉｎｔｅｒｉｏｒｄｉｅｌｅｃｔｒｉｃｒｅｇｉｏｎ・Ｔｈｅａｄｄｉ上ｉｏｎｏｆｏｎｌｙａＥｅｗｌｏｗｅｒｏｒｄｅｒ

ｅｑｕａｔｉｏｎｓｗｏｒｋｓｗｅｌｌｆｏｒｔｈｅｐｕｒｐｏｓｅｏｆｏｂｔａｉｎｉｎｇｔｈｅａｃｃｅｐｔａｂｌｅｓｏｌｕにｉｏｎｓ，
ｗｈｉｃｈｉｓｓｈｏｗｎ上ｈｒｏｕｇｈｎｕｍｅｒｉｃａｌｅｘａｍｐｌｅｓｉｎ［ｈｅｎｅｘｔｓｅｃ上ｉｏｎ．

Ｍ１ｍｃｒｉＥａｌＣｏＹｎＤｕｔａｔｉｏｎＩＩＬ

Ｔｈｅｎｕｍｅｒｉｃａｌｃｏｍｐｕにａｔｉｏｎｗａｓｃａｒｒｉｅｄｏｕ上ｆｏｒａｄｉｅｌｅｃｔｒｉｃｓｑｕａｒｅｃｙｌｉｎｄｅｒ

ｉｌｌｕｍｉｎａ上ｅｄｂｙａｗａｖｅｎｏｒｍａｌｌｙｉｎｃｉｄｅｎにｔｏａｓｉｄｅ･Ｔｈｅｍａｔｒｉｘｃｏｎｄｉ上ｉｏｎｎｕｍｂｅｒ
ＣｎａｎｄｔｈｅｓｃａヒヒｅｒｉｎｇｃｒｏｓｓｓｅｃｔｉｏｎＯｓｗｅｒｅｃａｌｃｕｌａｔｅ。；ｔｈｅＥｏｒｍｅｒｃａｎｂｅｕＢｅｄ
ｔｏｄｅｔｅｃｔｔｈｅｐｏｓｓｉｂｉ１ｉｔｙｏＥａｐｐｅａｒａｎｃｅｏEｉｌｌ－ｃｏｎｄｉｔｉｏｎｉｎｇａｎｄｔｈｅｌａはｅｒ上ｏ
ｃｈｅｃｋｔｈｅｄｅｇｒｅｅｏｆｅｒｒｏｒｓｉｎｖｏ１ｖｅｄｉｎ上ｈｅｒｅｓｕｌｔｓ･Ｔｈｅｓｃａｔｔｅｒｉｎｇｃｒｏｓｓｓｅｃ－
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亡ionswerecalculatedusing上hedefinitionoERef.［ﾕljAsusual，the
discretizationoftheintegrａｌｅｑｕａｔｉｏｎｓｗａｓｄｏｎｅｂｙｄｉｖｉｄｉｎｇｔｈｅｐｅｒｉｌｎｅｔｅｒｉｎｔｏ
ｅｑｕａｌｌｅｎｇｔｈｓｅｇｍｅｎｔｓｗｈｅｒｅｃｕｒｒｅｎｔｓａｒｅａｓｓｕｍｅｄ上ｏｂｅｕｎｉｆｏｒｍ，ａｎｄｔｈｅｉｎにｅｇｒａ－
上ｉｏｎｓｏｎｅａｃｈｓｅｇｍｅｎｔｗｅｒｅｐｅｒｆｏｒＴｎｅｄｂｙｄｉｖｉｄｉｎｇ上ｈｅｍｉｎ上ｏＥｉｖｅｓｍａｌｌｅｒｓｅ餌e、仁ｓ、
Ｓｏｍｅｎｕｍｅｒｉｃａｌｒｅｓｕｌｔｓｗｅｒｅｃｈｅｃｋｅｄｔｏｂｅｉｎｇｏｏｄａｇｒｅｅｍｅｎｔｗｉｔｈ上ｈｏｓｅｂｙ上he
HUller-上ypeequations[３]･

ＴｈｅcalculatedresultsofosandCn（K=2.0）ｆｏｒｔｈｅＴＭｃａｓｅａｒｅｓｈｏｗｎｉｎ
Ｆｉｇｓ，ｌａｎｄ２；ｔｈｅｓｏｌｉｄｃｕｗｅｓｒｅｐｒｅｓｅｎｔｔｈｅｄｉｒｅｃ上ｓｏｌｕ上ｉｏｎｓｏｆｔｈｅｓｕｒＥａｃｅ
ｉｎにegralequa上ions，ｔｈｅｄａｓｈｅｄｃｕｒｖｅｓｒｅｐｒｅｓｅｎヒヒｈｅｓｏｌｕｔｉｏｎｓｏｆｔｈｅｏｖｅｒｄｅｔｅｒ－
ｍinedequationsusingにhezerothorder（、=Ｏ）EBCequa上ionasanadditiona1
equation，ａｎｄｔｈｅｄｏヒヒｅｄｃｕｗｅｓｒｅｐｒｅｓｅｎヒヒｈｅｓｏｌｕｔｉｏｎｓｏＥｔｈｅｏｖｅｒｄｅ上ermined

equationsusingzerothandfirs上order（、=Ｏａｎｄｍ=１）EBCequationsasaddition-
alones・ＴｈｅｓｉｄｅｗｉｄｔｈＷｏＥｔｈｅｓｑｕａｒｅｃｙｌｉndernormalizedbyl/ｋｏｉｓｃｈｏｓｅｎａｓ
ｍｅａｂｓｃｉｓｓａ，

Ｗｅｓｅｅｆｒｏｍｔｈｅｓｅｅｘａｍｐ１ｅｓ上ｈａｔとｈｅｐａｒａｍｅｔｅｒｒａｎｇｅｓｕｖｈｅｒｅｔｈｅｄｉｒｅｃｔｉｎ上ｅ－
ｇｒａｌｅｑｕａにｉｏｎｓｏｌｕｔｉｏｎｓｇｉｖｅにｈｅｅｒｒｏｎｅｏｕｓｒｅｓｕｌ上ｓａｒｅｒａｔｈｅｒｎａｒｒｏｗ･Ｔｈｉｓｃａｎ

ｂｅｓａｉｄａｌｓｏｆｏｒｔｈｅＴＥｃａｓｅａｌ上ｈｏｕｇｈｉ上ｓｆｉｇｕｒｅｓａｒｅｎｏ上ｓｈｏｗｎｈｅｒｅ，Ｆｕｒｔｈｅｒ－
ｍｏｒｅ，ｗｅｓｅｅ上ｈａｔｔｈｅａｄｄｉｔｉｏｎｏＥｏｎｌｙｔｈｅｚｅｒｏ上ｈａｎｄｆｉｒｓｔｏｒｄｅｒｅｑｕａ上ｉｏｎｓｗｏｒｋｓ
ｗｅｌｌｆｏｒｒｅｍｏｖｉｎｇｔｈｅｅｒｒoneoussolutions．
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