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IfaJosephsonJunctloncanbeperformedinnormal-boiling-liquid-hydrogentheapplications
ofcryo-electronicdeviceswillbegreatlyexpanded・Suchatechniquehastwogreatadvantages，
ＯｎｅｏｆｔｈｏｓｅｉｓｔｈａｔｉｔｉｓｈｅｌｐｆｕｌｆｏｒtheshortagesofHegas・Ｔｈｅｏｔｈｅｒｏｎｅｉｓｔｈｅｒｅａｒｅｎｏｈｅａｔ

ｓｐｏtsbecauseofgoodthermalcontactwiththeliqui｡、Thereforethesampletemperaturecanvery
easilybekeptconstantincontrastwithusingcoldHegas，Anexaminationonthecombinedsys‐
temsofaJosephsonmicrobridgeandaverysmallliquefierofhydrogeIlwascarriedout・Itwas

necessarythatthemicrobridgｅｈadahighersuperconductive-critical-temperaturethanthenormal

boiling-liquid-hydrogen-temperaｔｕｒｅＨｉｇｈｐｒｅｓｓｕｒｅＨ２ｉｎａｂｏｎｂｅｗａｓｕｓｅｄｔｏｍａｋｅｔｈｅｈｙｄ‐
rogenliquidusingtheJoule-Thomsoneffect・Azero-voltagecurrentoftheNb3Gemlcro-

bridgewasobservedintheliquefiedhydrogen．

§１．LiquefactionofHydrogen

AsismentionedaboveJoule-Thomsoneffectwasusedforliquefactionofhydrogen．Atroom
temperature，ｔｈｅpressure（Ｐ）andthetemperature（Ｔ）isoutoftheJoule-Thomson‐

lnversecurve、Thereforehighpressure-hydrogenｇａｓｆｒｏｍａｂｏｍｂｅｗａｓｐｒｅｃｏｏｌｅｄｂｙｆｌｏwing

throughlOmeterscopperp1pewithinnerdiameterof１．５mm1mmersedinliquidnitrogen（Ｆｉｇ．１）
■､唖'.■｡｡...
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Fig.１ＣｏｉｌｏｆｔｈｅｃｏｐｐｅｒｐｌｐｅｔｏｃｏｏｌＨ２ｂｙｉmmersingitinliquidnitrogen．
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ｉｎｔｈｅｆｉｒｓｔｄｅｗａｒａｎｄｗａｓｉｎｄｕｃｅｄｉｎtoHampsonheatexchangerwhichispushedfairlytightinto

theseconddewar・ＴｈｅliquefactionofhydrogenwasstartedbyopenmgslowlyJoule-Thomson
valveconnectedattheendofthepipe・Ｆｉｇ．２istheextemalappearanceofallthesystem．

Ｆｉｇ．２
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Theextemalappearanceofallthesystem．

§２．FabricationoftheMicrobridge

l）

Ｎｂ３Ｇｅｆｉｌｍｓｈａｖｅｂｅｅｎｐｒｅｐａｒｅｄｂｙｈｉghratesputteringinacontainerfullofliquidnitrogen・

Thefilmswiththesuperconducting-upper-onset-temperature（Ｔｃ。）above22Kandloweronset

(Tce）above～21Khavebeenreproduciblyobtained・Mostofthefilmsarecompletelysupercon‐

ductiveabovetheliquidhydrogentemperature・However，forsomesampleswithbroadtransition

width，twoeffectivemethodswereusedtoimproveit．（i）Applicationofsmallmechanicalshock

topreparedNb3Gefilmsatroomtemperature､2’（１）DepositionofNb3GeontheoxidizedNb

layer，ｗｈｉｃｈｉｓｐｒｏｐｏｓｅｄｂｙＢＫｒｅｖｅｔｅｔａ1.3）Moreoverchemical-etching-methodwastakento
formtheNb3Gemicrobridgebecausetheion-sputteretchiｎｇｂｒｍｇｓｏｎｔｈｅｄｅｃｒｅａｓｅｏｎｔｈｅｓｕｐｅｒ‐

conductingtemperature､4）ＷｅｈａｖｅｕｓｅｄＯＭＲ－８３ｐｈｏｔｏｒｅｓｉｓｔａｎｄaelectronbeamacceleratedby
20KVinpattemingthemicrobridge，

Ｆｉｇ．３ｓｈｏｗｓｔｈｅｓｃｈｅｍａｔ１ｃｐａｔｔｅｍｏｆａｍｉｃrobridgeofwhichsizeisasfollows；２ノumm

length，２'uminwidthand2000Ainthickness．

戸≦

Fig3SchematicpattemofamicrobridgeofNb3Ge

Fig4showsthecritical-current（IC）versustemperature（Ｔ）characteristicsofthismicro‐

bridgewhichwasmeasuredinHevapour・Thereexlstsalinearrelationbetweenlc2/３andthe
temperatureexceptareglonoftemperatureclosetoTce，ＴｃｏａｎｄＴｃｅｗｅｒｅ２２・ＯＫａｎｄ２１．４K
respectively・Thedecreaseofthecriticaltemperaturehasnotbeenobservedintheprocessm
fabricatingamicrobridge．
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・Ｆｉｇ．４Thecritical-currentv.ｓ，temperaturecharacteristicsofNb3Gemicrobridge・
Ｍａｒｋ×ｂｅｌｏｎｇｔｏｌ２/３coordinate・

Ｆｉｇ５ｓｈｏｗｓｔｈｅｃｕｒｒｅｎｔ（１）-voltage（Ｖ）characteristicsofNb3Gemicrobridgeinthenor‐
mal-boiling-liquid-hydrogenwhiｃｈｗａｓｌｉｑｕｅｆｉｅｄｉｎｓｅｃｏｎｄｄｅｗａｒｂｙｕsingthepresentsystem，
Inthisreport，thepossibilityofmakingverysimpleandportableSQUID-systemhasbeｅｎｄｅ‐
scribedbytheuseofNb3Gemicrobridｇｅａｎｄａｖｅｒｙｓｉｍｐｌｅｌｉｑuefierofhydrogen．

ＯＩＯ２０

Ｖ(ｍＶ）

Ｆｉｇ．５Thecurrent-voltagecharacteristicsofthemicrobridgein
thenormal-boiling-liquid-hydrogenliquefiedbythepresentsystem．
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