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Abstract 

 

In designing L-SSPS, conversion efficiency and cost of the photovoltaic receivers for 

laser beamed power are critical factors. In L-SSPS, it is assumed that laser beam at a 

wavelength of 1.06ȝm would be transmitted from space to earth. Although it has been 

considered that if the solar cells which have the band gap suited to the wavelength of 

1.06 ȝ m is used, converting the laser energy to the electricity with high efficiency 

would be theoretically possible, specific solar cells and conversion efficiency suited to 

the wavelength of 1.06 ȝ m was not examined so far. 

 In this paper, trend and applicability of Si, InGaAs and CIS are investigated as major 

candidate photovoltaic receivers. And conversion efficiency from 1.06 ȝ m laser light to 

electricity of those photovoltaic receivers is also estimated. 
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㧝㧚ߦ߼ߓߪ 

� L-SSPS ߡߒߣᵄ㐳ߩ࡯ࠩ࡯࡟ࠆࠇߐવㅍߦ࿾਄ࠄ߆ቝቮޔߪߢ 1.06Ǵm ޿ߡࠇߐᗐቯ߇

Ꮐࠍᚑ┙ᕈߩ૕ోࡓ࠹ࠬࠪߪ╬࠻ࠬࠦޔ₸శ㔚ᄌ឵ലߩฃశ⚛ሶ࡯ࠩ࡯࡟ߩߢ࿾਄ޔ߇ࠆ

ฝࠆߔ㊀ⷐߥⷐ⚛ޕࠆ޽ߢߟ৻ߩᧄ⺰ᢥߕ߹ޔߪߢ L-SSPS ࡟ࠆᓧࠅߥߣ᦭ജ୥⵬ߡ޿߅ߦ

ߦ╬㗴⺖ޔ㐿⊒േะޔ࠻ࠬࠦޔ⠴ਭᕈޔⅣႺᕈޔሶ․ᕈ⚛ޔ޿ⴕࠍᩏ⺞ߩฃశ⚛ሶ࡯ࠩ࡯

ࠆࠇࠄ߃⠨ߣ޿㜞߇ㆡ↪น⢻ᕈߢਛߩߘޔߚ߹ޕ߁ⴕࠍᢛℂߡ޿ߟ Si㧔ㄭ⿒ᄖჇᗵဳ㧕ޔ

InGaAsޔCIS ᵄ㐳ޔߡߒ⋠ᵈߦ࡞࠮ߩ 1.06Ǵm  ޕࠆߔ▚⸘ࠍ₸శ㔚ᄌ឵ലߩᾖ኿ᤨ࡯ࠩ࡯࡟

 

㧞㧚୥⵬ࠆߥߣฃశ⚛ሶߩㆬቯ 

� శ࡯ࠡ࡞ࡀࠛߩE 1.064ޕࠆࠇࠄ߼᳞ࠄ߆ E (eV) = 1240㧛ǳ(nm)ޔߒ෻Ყ଀ߦᵄ㐳ǳߩశߪ

Ǵm ߪ࡯ࠡ࡞ࡀࠛߩశ࡯ࠩ࡯࡟ߩ 1.1654(eV)ޕࠆߥߣ৻ᣇޔฃశ⚛ሶࠆ޽ߢඨዉ૕࠼ࡦࡃߩ

ࡊ࠶ࡖࠡ Eg(eV)ߩᄢߪߐ߈ඨዉ૕ߩ⚿᥏᧚ᢱ࿕᦭ޔ߇ࠆ޽ߢߩ߽ߩᄌ឵ല₸ߥߣࠢ࡯ࡇ߇

ࠅࠃ┵ๆ෼ߪᵄ㐳ߩන৻శࠆ 0.2㨪0.3eV ⒟ᐲ㜞ࠈߎߣ޿㧔⍴ᵄ㐳஥㧕1.1654ޔߢߩࠆ޽ߦ

㧔eV㧕ࠢ࡯ࡇߢᔕ╵ࠆߔฃశ⚛ሶߪ 0.9eV ⒟ᐲࠍࡊ࠶ࡖࠡ࠼ࡦࡃߩᜬߟඨዉ૕ߐޕࠆ޽ߢ

޽߇ᔅⷐࠆ߃ᝒߡߒߣ⚛ⷐߥ㊀ⷐ߽߆ࠆ޽ߢ㑆ធㆫ⒖ဳ߆ࠆ޽ߢធㆫ⒖ဳ⋤߇ඨዉ૕ߦࠄ

Siޕࠆ ߿ Ge ࠆߔๆ෼ࠍశߦචಽޔߊߐዊ߇శๆ෼ଥᢙߪඨዉ૕ߩ㑆ធㆫ⒖ဳࠆࠇߐઍ⴫ߦ

ߪߦ 100Ǵm એ਄ߩෘ߇ߐᔅⷐޔ߇ࠆߥߣൻว‛ඨዉ૕ߩᄙߪߊ⋥ធㆫ⒖ဳߩඨዉ૕ޔࠅ޽ߢ

శๆ෼ଥᢙ߇ᄢޔ߼ߚ޿߈ᢙǴm ⒟ᐲߩෘ߫ࠇ޽߇ߐචಽ㜞޿ല₸߇ᦼᓙ߁޿ߣࠆ߈ߢ㐳

ᚲޕࠆ޽߇਄⸥ߩ੐㗄ࠍ⠨ᘦ1.064ޔߣࠆߔǴm ߦ࡯ࠡ࡞ࡀ㔚᳇ࠛߢ₸㜞ലࠍశ࡯ࠩ࡯࡟ߩ

ᄌ឵ࠆߔ⚛ሶޔߪℂ⺰⊛ߪߦ 0.9 eV ⒟ᐲࠍࡊ࠶ࡖࠡ࠼ࡦࡃߩᜬߟ⋥ធㆫ⒖ဳߩඨዉ૕߇ᦨ

߽ㆡౕޕࠆ߃޿ߣࠆ޿ߡߒ૕⊛ߪߦ SiޔInGaAsޔCI(G)S  ޕࠆߥߣ࡞࠮୥⵬߇╬

 

㧟㧚୥⵬⚛ሶߩ․ᓽ 

� ᢥ₂⺞ᩏ߮ࠃ߅ኾ㐷ኅ߳ࠣࡦ࡝ࠕࡅߩ⺞ᩏޔࠄ߆୥⵬⚛ሶߩㆡ↪น⢻ᕈࠍ⺞ᩏޕߚߒએ

ਅߦ⺞ᩏ⚿ᨐޕߔ␜ࠍ 
                                                 

*╙13࿁SPSࠪ2010ޔࡓ࠙ࠫࡐࡦᐕ10᦬28-29ᣣߦ⊒⴫ 



㧔㧝㧕� Si 

Si ߪࡊ࠶ࡖࠡ࠼ࡦࡃߩ 1.12eVࠢ࡯ࡇޔᔕ╵ᵄ㐳ߪ 950nm ㄭㄝޔ߼ߚࠆ޽ߢᮡḰߪߢߩ߽ߩ

1.064Ǵm ๆ෼㊂ߥ⊛↪ታޔ߼ߚࠆ޽ߢ㑆ធㆫ⒖ဳޕ޿ߥ߈ߢߪߣߎࠆߔ㜞ല₸ᄌ឵ࠍశߩ

 ޕࠆ޽ὐ߽ᰳ߁޿ߣࠆߥߦᔅⷐ߇ߺෘߩ⒟ᐲࠆ޽ߪߦ߼ߚࠆᓧࠍ

৻ᣇޔశࠍ㐽ߓㄟࠆ߼ᛛⴚࠍㆡ↪ࠅࠃߦߣߎࠆߔㄭ⿒ᄖ㗔ၞߦᗵᐲߩ㜞޿ Si ߎࠆߔ૞⵾ࠍ

ߖߐ࠻ࡈࠪߦ㐳ᵄ㐳஥ࠍᔕ╵ᵄ㐳ࠢ࡯ࡇࠅࠃߦࠇߎޕࠆ߈ߢ߇ߣ 1.064Ǵm ߢ₸㜞ലࠍశߩ

㔚᳇ߦᄌ឵߇ߣߎࠆߔน⢻ޕࠆ޽ߢ 

Si ࠅ߅ߡߒᚑᾫ߇ᛛⴚߦߢߔޔߦ߼ߚࠆ޽ߢਥᵹߩᄥ㓁㔚ᳰᏒ႐ߩ⃻࿷ޔߪ㐳․ߩᦨᄢߩ

቟ቯᕈ࡮ା㗬ᕈ߇㕖Ᏹߦ㜞ޔߣߎ޿቟ଔߢᄢ㊂↢↥߇น⢻ޕࠆ޽ߢ╬ߣߎࠆ޽ߢ㜞⚐ᐲ Si

ේᢱߩଏ⛎ਇ⿷ߩ໧㗴ޔ߇ࠆ޿ߡ޿⛯ߪㄭᐕߪ⸃ᶖࠆߔᣇะߦะޕࠆ޿ߡߞ߆ 

 

㧔㧞㧕� InGaAs(P) 

InGaAs ߩㄭ⿒ᄖჇᗵဳߪ࡞࠮ Si 1.064Ǵmޔߢࠎਗߣ Gaޕࠆ޽ߢ᦭ജ୥⵬ߩฃశ⚛ሶߩ ߣ

In ㄭ⿒ᄖ㗔߼ߚࠆ߈ߢ߇ߣߎࠆ߃ᄌߦ⊛⛯ㅪࠍࡊ࠶ࡖࠡ࠼ࡦࡃࠅࠃߦߣߎࠆ߃ᄌࠍᚑ⚵ߩ

ߪߦ⊛⺰ℂޕࠆࠇߐ↪૶ߢၞ In x Ga 1-x As ߡ޿߅ߦ x=0.4 ⒟ᐲ߇ࡊ࠶ࡖࠡ࠼ࡦࡃޔ߈ߣߩ

0.9eV ߢߩࠆߥߦ 1.064Ǵm  ޕࠆ߈ߢᦼᓙ߇₸ᄌ឵ല޿㜞ߩߡߒኻߦశߩ

ߩᚑᲧ⚵ߥ߁ࠃߩߎޔߒ߆ߒ InGaAs InGaAsޕ޿ߥߪߢߌࠊࠆ߈ߢ⵾ㅧߦኈᤃࠍ ඨዉ૕ၮߪ

ޔ߼ߚࠆ޽߇ᔅⷐࠆߖߐᩰሶᢛวߣ᧼ၮޔ߇ࠆߖߐᚑ㐳ߡߖߐᚑ㐳࡞ࡖࠪࠠ࠲ࡇࠛߢ਄ߩ᧼

૞⵾ࠆ߈ߢ⚵ᚑᲧߪߦ೙㒢ޕ߁߹ߒߡߓ↢߇㧔଀ޔ߫߃InP ၮ᧼ߩ႐วߪ x=0.53㧕ޔߒߛߚ

⃻⁁㐿⊒ࠆ޿ߡࠇߐ InGaAs ߽ߢ 1.06Ǵm ߩࠅߥࠇߘޔߢߩࠆ޽ߪߩ߽޿㜞ߩᲧセ⊛ᗵᐲߦ

㜞ല₸ᄌ឵ߪᦼᓙޕࠆ߈ߢ 

Pޔ߅ߥ ߚ߃ടࠍ InGaAsP ޔࠅ߅޿ߡࠇࠄ޿↪ߡߒߣ᧚ᢱ࡯ࠩ࡯࡟↪శㅢାߦਥߪߡ޿ߟߦ

1.06Ǵm Pޕࠆ޽ߢߩ߽ࠆ߈ߢᦼᓙ߇㜞ᗵᐲ߽ߡߒኻߦ ߡߒᏆୃᓳ⥄ࠍ㒱ᰳߣࠆ޿ߡߞ౉߇

໧ߩ╬޿ߒ㔍߇ߣߎࠆᓧࠍ᥏ᕈ⚿޿㜞ߊߊߦࠅߑᷙߦ৻ဋ߇᧚ᢱޔ߇ࠆ޽น⢻ᕈ߽ࠆࠇߊ

㗴ὐ߽ޕࠆ޽ 

 

㧔㧟㧕� CI(G)S 

CIS ♽ᄥ㓁㔚ᳰߪᣂဳߩ⭯⤑ᄙ⚿᥏ᄥ㓁㔚ᳰޔࠅ޽ߢᛛⴚߩᚑᾫᐲߪૐࡑ࡯ࠜࡈࡄߩߘޔߊ

ߪࡊ࠶ࡖࠡ࠼ࡦࡃޕࠆ޽ߢ᧚ᢱࠆ޿ߡࠇߐᱷߊᄙ߇ὐߥਇ᣿ߪߡߒ㑐ߦࠬࡦ 1.0eV ઃㄭ޽ߦ

ߩᮡḰဳޔ߼ߚࠆ Si ᄙߚ߹ޕࠆ߈ߢ߇ߣߎࠆߔ૞⵾ࠍ࡞࠮޿㜞ߩᗵᐲߦ㐳ᵄ㐳஥ߡߴᲧߦ

⚿᥏ޔ߼ߚࠆ޽ߢᄢ㕙Ⓧൻ߿㊂↥ߦะ߽ߩ߁޿ߣࠆ޿ߡ޿ᄢޕࠆ޽ߢ࠻࠶࡝ࡔߥ߈ㄭᐕߢ

ޕࠆ޿ߡߞߥߣ⪺㗼߇ߤߥⓥ⎇ࠆߔ㑐ߦൻ࠻ૐࠦࠬޔߒടㅦ߇߈േߩ໡ᬺൻ߳ߦ⊛⇇਎ߪ

዁᧪ߩ㜞ല₸ᄌ឵߁޿ߣ࡞࠮ᗧ๧ߪߢ㕖Ᏹߦ᦭ᦸޕࠆ߃޿ߣࠆ޽ߢ 



㧠㧚ฃశ⚛ሶߩᄌ឵ല₸ߦ㑐ࠆߔℂ⺰⊛ᬌ⸛ 

� 1) ᢥ₂⺞ᩏ߮ࠃ߅ኾ㐷ኅ߳ࠣࡦ࡝ࠕࡅߩ⺞ᩏࠄ߆ᓧߚࠇࠄ㊂ሶല₸ǯe ⍴⛊㔚ࠄ߆୯ߩ

ᵹኒᐲ Jsc ࠆ޽ߢ࠲࡯ࡔ࡜ࡄ࠼࡯ࠝࠗ࠳ (ψ2ޕࠆ߼᳞ࠍ n ୯ߣㅒᣇะ㘻๺㔚ᵹኒᐲ J0ߩ୯

㔚ᵹኒᐲࠆߔߦᦨᄢࠍψ3) ಴ജޕࠆ߼᳿ࠍ Jm 㔚࿶ߣ Vm ߔ಴▚ࠍψ4)ല₸ǯޕࠆߔ಴▚ࠍ

ߢᣇᴺ߁޿ߣޕࠆ Si㧔ㄭ⿒ᄖჇᗵဳ㧕ޔInGaAsޔCIS ߡ޿ߟߦ࡞࠮ฦߩ 1.06Ǵm ࡯ࠩ࡯࡟ߩ

శࠍᾖ኿ߩ߈ߣߚߒశ㔚ᄌ឵ല₸ࠆ޽ߢ࠲࡯ࡔ࡜ࡄ࠼࡯ࠝࠗ࠳ޕߚߒ▚⸘ࠍ n ୯ߣ J0 ୯ߩ

nޔߪߦ㓙ࠆ߼᳿ࠍ ୯ߪℂᗐ⊛ߥ᧚ᢱߩ⁁ᘒࠍ઒ቯߡߒ 1 ࡃߩ᧚ᢱޔߪߡ޿ߟߦJ0ޕߚߒߣ

ޕߚߒߣߣߎࠆߔ಴▚ߡ޿↪ࠍVoc୯ߩߘޔߡ߼᳿ࠍ୯ߩ㐿᡼㔚࿶Vocࠄ߆୯ߩࡊ࠶ࡖࠡ࠼ࡦ

ࠆߔኻߦᄥ㓁శߩታ㓙ޔߒߛߚ JscޔVoc ታ߅ߥޕߚߒ↪୯߽ណߩߘߪߩ߽ࠆ޽߇ቯ୯᷹ߩ

㓙ߪߦ J0 ߚ߹ޕ޿ߥ޿ߡࠇߐ⠨ᘦߪߢ▚⸘ߩ੹࿁ߪὐߩߘޔ߇ࠆ޿ߡߞߥߣ㑐ᢙߩᐲ᷷ߪ

శ㔚ᄌ឵ല₸ޔߪᄥ㓁㔚ᳰߩ⋥೉ᛶ᛫߿ਗ೉ᛶ᛫ࠅࠃߦᄢߊ߈ૐਅޔ߇ࠆ޽ߢߩ߽ࠆߔ੹

࿁ߪߢ▚⸘ߩᛶ᛫୯ߩߤ߇⒟ᐲߩ୯ߩߡ޿ߟߦ߆ࠆߥߦᅷᒰߥᢙሼ߇ਇ᣿ޔ߼ߚߚߞ޽ߢ

ᛶ᛫ᚑಽࠍ▚⸘ߡߒߣࡠ࠯ߪⴕޕߚߞ੹࿁ߦ߁ࠃߩߎޔߪ▚⸘ߩℂᗐ⊛ߥ⁁ᘒࠍ઒ቯߚߒ

਄ߩߢᢙሼޔߢߩࠆ޽ߢ⃻ታࠆࠇࠄ߼᳞ߦᄌ឵ല₸ߩ୯ߪߣ⺋Ꮕߦߣߎࠆ޽߇චಽ⇐ᗧߔ

 ޕࠆ޽߇ᔅⷐࠆ

� એ਄ߥ߁ࠃߩ೨ឭ᧦ઙߩਅࠍ▚⸘ߢⴕߚߞ⚿ᨐࠍਅ⴫ޔ߅ߥޕߚ߼ߣ߹ߦ౉኿࡯ࠩ࡯࡟

శᒝᐲ Plaser=1kW/m210ޔkW/m2 ߮ࠃ߅ 100kW/m2 ߩ 3 ⒳㘃ߩ႐วߡ޿ߟߦᄌ឵ല₸ࠍ⸘▚

 ޕߚߒ

 

⴫ 1� 1.06Ǵm  ᨐ⚿▚⸘ߩ₸ᄌ឵ലߩ࡞࠮ฦ⒳ࠆߔኻߦశ࡯ࠩ࡯࡟ߩ

㪧㫃㪸㫊㪼㫉㩷㪔㩷㪈㫂㪮㪆㫄
㪉

㪧㫃㪸㫊㪼㫉㩷㪔㩷㪈㪇㫂㪮㪆㫄
㪉

㪧㫃㪸㫊㪼㫉㩷㪔㩷㪈㪇㪇㫂㪮㪆㫄
㪉

㪜㪾䈎䉌㪭㫆㪺୯䉕઒ቯ䈚
㪡㪇䉕᳞䉄䈢႐ว

㪇㪅㪋㪎䋨㱓㪼㪔㪇㪅㪎㪇㪀
㪇㪅㪌㪐䋨㱓㪼㪔㪇㪅㪏㪏㪀

㪇㪅㪌㪇䋨㱓㪼㪔㪇㪅㪎㪇㪀
㪇㪅㪍㪋䋨㱓㪼㪔㪇㪅㪏㪏㪀

㪇㪅㪌㪋䋨㱓㪼㪔㪇㪅㪎㪇㪀
㪇㪅㪍㪏䋨㱓㪼㪔㪇㪅㪏㪏㪀

㪡㫊㪺䇮㪭㫆㪺䈱⸘᷹୯䈎䉌
㪡㪇䉕᳞䉄䈢႐ว

㪇㪅㪊㪍䋨㱓㪼㪔㪇㪅㪎㪇㪀
㪇㪅㪋㪍䋨㱓㪼㪔㪇㪅㪏㪏㪀

㪇㪅㪋㪇䋨㱓㪼㪔㪇㪅㪎㪇㪀
㪇㪅㪌㪇䋨㱓㪼㪔㪇㪅㪏㪏㪀

㪇㪅㪋㪊䋨㱓㪔㪇㪅㪎㪇㪀
㪇㪅㪌㪌䋨㱓㪔㪇㪅㪏㪏㪀

㪜㪾䈎䉌㪭㫆㪺୯䉕઒ቯ䈚
㪡㪇䉕᳞䉄䈢႐ว 㪇㪅㪋 㪇㪅㪋㪋 㪇㪅㪋㪏

㪜㪾䈎䉌㪭㫆㪺୯䉕઒ቯ䈚
㪡㪇䉕᳞䉄䈢႐ว 㪇㪅㪋㪊 㪇㪅㪋㪎 㪇㪅㪌
㪡㫊㪺䇮㪭㫆㪺䈱⸘᷹୯䈎䉌
㪡㪇䉕᳞䉄䈢႐ว 㪇㪅㪊㪎 㪇㪅㪋㪈 㪇㪅㪋㪋

㪚㪠㪪

㪁㩷㪈㪅㪇㪍㱘㫄䈮ᗵᐲ䈱㜞䈇䊋䊮䊄䉩䊞䉾䊒䉕ᜬ䈧⚵ᚑᲧ䈱
㪠㫅㪞㪸㪘㫊䈪䈅䉏䈳㊂ሶല₸䈏㜞䈒䈭䉎䈢䉄䇮䈘䉌䈭䉎㜞ല
₸䈏ᦼᓙ䈪䈐䉎䇯

㪪㫀
㩿ㄭ⿒ᄖ
Ⴧᗵဳ䋩

㪠㫅㪞㪸㪘㫊

 

 

� ⹜▚ߚ޿↪ߦฦ⒳ߩ࠲࡯ࡔ࡜ࡄ୯ߩ߆ߟߊ޿ޔߪ㧔ℂᗐ⊛ߥ㧕઒ቯߩ᧦ઙਅߢ಴ߚࠇߐ

ߪ₸ᄌ឵ലޔ߇ࠆ޽߇ᔅⷐࠆ⷗ߡߒߣᜰᮡߥᄢ㔀ᛠߪᨐ⚿▚⸘ߚࠇࠄᓧޔ߼ߚࠆ޽ߢߩ߽

᭎ߨ 0.4㨪0.5 ⒟ᐲߩ୯ޔࠅ޽ߢฃశ⚛ሶߩ⒳㘃ࠆࠃߦᄢߥ߈Ꮕ⇣ߪ⷗ߛߚޕߚߞ߆ߥࠇࠄ



ㄭ⿒ᄖჇᗵဳߒ Si ዁᧪⷗ㄟ୯ǯ=0.88ߩ₸㊂ሶല࡞࠮ ߪ₸ലޔߪ႐วߚ޿↪ࠍ 0.6 એ਄ߣ㜞

 ޕࠆ޿ߡߞߥߊ

� Siޔߦࠄߐ ᷷ޕߚߞⴕࠍ▚⸘ߒ⸛ᬌ߽ߡ޿ߟߦᐲଐሽᕈ᷷ߩ₸ᄌ឵ലߪߡ޿ߟߦ႐วߩ

ᐲଥᢙޔߪǯ(25͠)=0.36 ǯ(25͠)=0.47ޔ0.65%㧛͠⒟ᐲ-ߪ႐วߩ 0.85%㧛͠⒟ᐲ-ߪ႐วߩ

 ޕߚߞߥߣ

� ታ㓙ߩᄌ឵ല₸ࠆߓ⺰ࠍ㓙ޔߪߦశࠄ߆㔚᳇ߦᄌ឵ࠆߔㇱಽߩߘޔ߽ࠅࠃ㔚᳇ࠍᄖㇱߦ

ขߔߛࠅㇱಽߩല₸߇໧㗴߇ߣߎࠆߥߣᄙޕ޿ᓥߡߞ⚛ሶන૕ߩߩ߽ߩߘല₸ޔ߽ࠅࠃᛶ

᛫ޔࠅߚߒࠄᷫࠍ㔚᳇ࠍขࠅ಴ࠆߔࠅߚߒ᭴ㅧㇱಽ╬߇㊀ⷐߚ߹ޕࠆߥߣ᧚ᢱ߿᭴ㅧߺߩ

ࡓ࠹ࠬࠪߩታ㓙ޔ߼ߚ޿߈ᓇ㗀߽ᄢߔ߷෸ߦ₸ᄌ឵ല߇ᐲ᷷߿ᒝᐲಽᏓ࡯ࠩ࡯࡟ޔߕࠄߥ

Inޔߪ੹ᓟޕࠆ޽߇ᔅⷐࠆߔ⠨ᘦߦචಽࠍὐߩࠄࠇߘߪߦ㓙ࠆߔ⸛ᬌࠍ ߣ Ga ᄌࠍᚑᲧ⚵ߩ

ߚ߃ InGaAs ߿⊑ᣂⷙ᧚ᢱ㐿ߩ CIS ࠲࡯ࡔ࡜ࡄߥ⊛⃻ታࠅࠃޔߡߖࠊวߦ╬ㅴዷߩታ↪ൻߩ

୯ࠅࠃߦߣߎࠆ޿↪ࠍ⚛ሶන૕ߩᄌ឵ല₸⸘▚ߩ♖ᐲࠍ਄ޔߦ߽ߣߣࠆߍᄌ឵ല₸ߦᓇ㗀

߽ߡ޿ߟߦⅣႺ᧦ઙ╬㧕ࠆߔ↪૶ࠍࠄࠇߘߪߦࠄߐޔⷐ࿃㧔᭴ㅧߩሶ᧚ᢱએᄖ⚛ߔ߷෸ࠍ

චಽߥᬌ⸛ࠍ㊀ߊ޿ߡߨᔅⷐޔࠅߚߒࠄᷫࠍޕ߁ࠈ޽߇㔚᳇ࠍขࠅ಴ࠆߔࠅߚߒ᭴ㅧㇱಽ

 ޕࠆߥߣ㊀ⷐ߇╬

 

 

[ෳ⠨ᢥ₂] 

�ᐔᚑ࡮ 21 ᐕᐲቝቮ⥶ⓨ⎇ⓥ㐿⊒ᯏ᭴ᆔ⸤ᬺോᚑᨐႎ๔ᦠޟL-SSPS ࡯ࠩ࡯࡟ࠆߌ߅ߦ

ฃశ⚛ሶߩേะ࡮ㆡ↪น⢻ᕈ⺞ᩏࡦࡄࡖࠫ࡮࡯ࡇ࡮ࠬࠛ࡮࡯ࠪ ,ޠᩣᑼળ␠ 

 

 

 


