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Development of a compact cryogenic sampler for stratospheric air sampling

using J-T mini cooler
By
Shinji MORIMOTO!, Takashi YAMANOUCHI!, Hideyuki HONDA?, Shuji AOKI?,
Takakiyo NAKAZAWAS3, Satoshi SUGAWARA*, Shigeyuki ISHIDOYA?,
Issei IIJIMA? and Tetsuya YOSHIDA?

Abstract: A compact cryogenic whole air sampler was developed using Joule-Thomson (J-T) mini cooler. The J-T
cooler could produce cooling through the J-T expansion of high-pressure neon gas. The compact sampler used the
cooling, thus produced, to collect stratospheric air samples cryogenically. Our laboratory experiments showed the
compact sampler could collect air samples of 2.8 and 7.2 Lstp at the sample pressures of 25 and 200 hPa, respectively,
in 4 minutes, when the neon gas was supplied from a 2-L cylinder of 19.0 MPa in pressure. Concentrations of CO2
and CH4 and carbon isotope ratio of CHy of the collected samples were confirmed to be unchanged. A balloon-borne
stratospheric air sampling experiment with the compact sampler was conducted at Sanriku Balloon Center on June 4,

2007, resulting that the sampler worked as expected in the stratosphere.
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FEICMEHERT AP =7 T2 D0 hoTnb I e, FHNE, BRITNLS) =27 LEEETAIUK
BREBOWNEZZILEETRIEAL vy FHRBHEL, 4 7 —0 v ZEENH V72012, KARREPICERSE, &5
WA F B AR - KA AZH L TLE 230 E2 505, K11b 12, KA TFIMED G S 751
BHMELEA aFVIRICEH L7293 TEB Y, EREITLS ON/OFF Lt ) R L7k 0350 5.

WAFN ety L #E 3 B /N 7 5 4 2 7T — I IRBEHER IO L W TH 57280, IEHER T A DS EBEST
POV =2 LTHERTA vy —ay 7EESEH I3 h0wa, 1) BREABICH—F 7+ 4 vk —%— (MINCO
HK51) #& &M CRH2WORLEZMRRE, 2) 1 vy —ay 7 HREAAL v FOHEEE 800hPa ICEH, &\ ) ki
BEDHIEIZEY, XVMEFEENETEEIOND.
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4. BBHYIC

JTIZ =52 HOIRERT Y HADBIRICE - TR S 28 L, &M 288 BKER Z BALERIY 5,
I GAFH T =B AYF U TI—1F, ThETDZ ITA4 ¥ 7)) v FERIIVLETD > 7o iifEA
U h kA A Y ELEE LT L, Z L TREKERD 17.0kg FEEECT/RIAIRIC X D RERATTRETH L, L)
B A FED., BN TOMERAFRIMNER ORI, HE 25 ~ 12km (ZH24 5 % 25 ~ 200hPa DLE KK % 4 42 2.8
~72Lgrp FRITRECTH D Z L FRL TV 5.

2007 4F 6 H 4 HIZ, FEMEEAIIEHL C oo Big B S RICEBR I I 72 EIN PR B L LC, A% v 7T —% ZRERA
IRBIMAT 2> S ER L, WEE 20km OWKIEB TOBEMREZ T 72, TORR, XY T3 794+ 77-¢L
L OB RSB 2 RIS 5 2 LRI L, SRIGRE T OS5 R AR L D e PR E L CRYRMETH - 7.
HL, PWEBRRICY Y 75 —ARZKERGIIMDIZ 8, 2 L TOKRBABRNEIEEU EOKIRIC R 5 7272012,
RERPREDPEHNEFRER» S TFHREIN22 L) 000 Dhedol, M ETZELZHK 7—9 RO v 75—
Wr—ral—12ka7+u 77— 0o RWEDD % o 2 EHORHE T, A ERICHT 2% > 75—
DYREEMMT 2 EATE.

DUF, REMINEBIRCGE S A%, 45 49 Wit BN PR O MBI o —#B & LC, AW THIE L7/ 54 + 4>
77 —Et A B M - IRAIZEHICREB AL, 2007 4E 12 H 30 H & 2008 4F 1 A 4 HIZ/NMAER % v TR PR SR
FEREFEBLZ. TNETRNZZEY), JEAN) T LPRETHY, »O/MNIKIRTOBERDP TR TH 722 25,
FERAENG & ABRIER, ZLTAY a7 7 —ICX B ENA RV =T a ik, ShETORARBTOZ 543327
VUEBE WL CIERICEDCETRTH 7. K75 -2 LT, 4% WO X9 %k
B2 REEKROBEEBNZ L) BHECEITTE RS D 5.

S

ZEERAERBINFT COPMERERICH 72D, KRB L > 5 —DOBRDOL K THI 2 /722 L1120 X ) &Y
Wz L9, AFZEI, BHARF7EE AR 6 No.07558076, No.10558086 (ff7eftzed « INNAS) e UVa A Eih Rl & W I
JeBK 4 No.04-3114 (WFZEfREH « HRARET) OHEZ 2 THERL 7.
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