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Y #Z M ZDUVT / Introduction

RIEAUILITFHR4.2 K (-269°C)DEHITT,
BRAEZRLVEIVIRVWSELWD, (EREICERATIVEDIHYET,
Liquid Helium (LHe) is a cryogen with a boiling point of 4.2 K (-269 °C).
As handling Liquid Helium is more difficult than Liquid Nitrogen,
users must become proficient in its operation.

FEVWAZEBIEEFRICOENY, REDIGEAGLEDN, HEHBIEL.
FEFRELICLELABRICEREIRUET,
BUCHESELTE, ERIRKIBZEI-T-0EELGIIVIILDESKICHEYET,

Improper use can lead to serious accidents, including fatal injuries and
equipment damage, affecting not only the user but also the surroundings.
Even if an accident does not occur, failed experiments result

in a significant waste of valuable machine time.

F AVILBFEATEM@EAATHY., YT zaiRICESBLTVNETD,
BEoNf=FETAHLTERVWERIRIZZIZRM I B8, MUNERM EICCHDELFELLED,

Helium is a rare and expensive gas, supphed on the premise that it will be
recycled. To provide the best possible experimental environment within
a limited budget, we ask for your cooperation in improving the recovery rate.

ZEICTEMTITERL LS, BRECFARDHILEE. BEICEZ LS,
Please work safely.
If you have any concerns regarding the operation, please consult the staff.




TRIRAN) 9 LD EE A / Precautions for Liquid Helium

% =EIC785 ./ Pressure Buildup
BAEMTALT D SARENNHI700f5 AR U

ZZRNVIKIC7R D/ Air Freezing
and Blockage

SUEBREERICRDITERUL DD, BN LRE TlIEZERM D DURY TT s
BEHAINIzBRIImMARUET, BEERLYEEFEOATHR AN
When liquid vaporizes, it expands 700 times. FAZELREICRY . mBDHERRUE T,
Gas helium expands significantly as it warms, Nitrogen and Oxygen in the air freeze at the
resulting in burst of sealed containers. extremely low temperature. It can block

the vessels and cryostats and burst at high
pressure, which occurs in much shorter time

A BRI SAARAIYVNEREHAET .

REF CTHADRBZHERLTIZILN, than by liquid nitrogen exposure.
Secure the gas flow path by pressure e i )
relief valves of the dewars and cryostats. A FRIFECZR[E ANV TIZES LY,

Prevent air leakage into the dewars.

E&/R / Oxygen Deficiency

é JR{E Frostbite, Cold Burn ﬁ
BRINKEICER T DHMETIIHDITHSL.

AL LT 2 T Mk SN 2 & ARICATET BHIE
KD = B35 BB A E g BREEHERAEL TS,

Ventilate adequately in a room where a large
amount of cryogen vaporizes.

Touching objects cooled by liquid helium
can cause severe frostbite, resulting in

blistering. Monitor the oxygen concentration ratio.
A FESIS REARFREEO TR, A EHEDILA—IRRIFEL T,

Wear protective gloves when handling. Never ride in an elevator with cryogens.



A1) LSS DFEE / Structure of Liquid Helium Vessel (Dewar)

HZ2[E 2YY / Neck Tube
Vacuum Annular Space i, MY THLDT

AN AOIBERERIAL TESRS % BONIREIT TR,
EtL. &EEZEZD<>TUVETD, T % The inner tank is suspended
Air remaining in the annular space is trapped - PR by a fragile neck tube made

of epoxy resin.
Avoid any shocks or vibrations.

by the low temperature of liquid helium,
creating the high vacuum.

A BEZZRDEH. ZEICET
S5LEL EiRZEFRUL T<IZE L,
Leave at least 5L of liquid helium to
maintain the high vacuum. "
N LETHE

LHe storage tank

fiZhtt  Super Insulation
BRI BED R BORA S
FEEREL VXD,

Thin layered insulations keep the low
temperature, preventing from external

thermal radiation.




Az2eD/\JL T DEEHH / Description of Valves on LHe Vessel (Dewar)

ZLFt/Pressure Relief Valve

0.5 barll E CTHRZRKIHHELUT.
NENBERICTIRYUET,

It releases gas to the atmosphere
when the internal pressure exceeds
0.5 bar, then closes automatically.

o]¥/\JL T/ Vent Valve (M)

[EUR S 2T d D/ T TY,

Valve for connecting to the recovery
line. Compatible with standard
recovery hoses used in IMS.

EEt / Pressure Gauge

(0.1 bar = 10 kPa = 0.1 atm = 0.1 kgf/m?)
A\ NSO TF—RIBENERICHRLT

0.5barlA FICLTLZE L,

Check the pressure frequently and Keep
under 0.5 bar throughout the transfer.

ide andjplug in

7Ot AiR—k / Access Port
NS URTP—F1—TDIEAO,
=)V BBV TERLULTIZET L,

A transfer tube is inserted here.
Keep it sealed with a plug when
not in use.

ol¥/\JL T/ Vent Valve (L)

Waa Y —COFREBERICHERLE
I EERFIEEFAH TITZEL,

Used for filling at the Instrument
Center. Keep this valve closed
during normal operation.

IIER—F / Vent Valve (S)
FICIERADFA T LT ZHRIAN
YEMZER CEXRT,

It is mainly used for connecting to a
balloon or pure helium gas cylinder
for pressurization.

Z425 /Pressure Relief Valve

1.0-1.5 barLA E CEAFEKRUE T,

Gas is vented when the pressure
exceeds 1.0-1.5 bar.

ZRDFRAICELDFRZPLL Tz IR—ZADFIFHUDBRIK/NILT DEEZE L <HEEELTIZEE LY,

Improper handling of the valves results in air flowing into the vessels and possible accidents.
Always verify that valves are properly opened or closed when handling hoses.



T DthDIE

J4IV) 2=
Wilson Seal (Vacuum Tight Seal)

NTXRYNOISAARE Y S
[CENN S —AKBV R RIAE,
OUVTMEATWES
| C3HRL TIEEL

It is a typical vacuum-tight
seal for cryostats, dewars,
superconducting magnets.
If the O-ring is damaged,
replace it with a new one.

T—I\—(FSHHYR)IERT
O ZDNUTCHERHT D,
AT ZEEZRVLDIC !

A taper-cut ring compresses
O-ring to prevent leaks.
Do not set it upside down.

NIN—Z DT XFIEZEID
OV THRREIC A YA
BRI CTR<EDIRETELD
Rl XN N—ZBEEICPDHD,

Do not move the stick without
loosening the cover; the O-
ring may get dragged into the
gap and break the seal.

RU

Screw

B / Other Tools

1TV II=)b
Dynamic Seal
F1—TDHRSELHTE
S[UEDSRNIC<WLVD—)L,

It prevents leakage even
when the transfer tube is
moving.

PR ET

Helium Purity Monitor

[EUXELE DFEE &R L TLET,
MR TR — OB E#EL T<ES

The purity of helium gas in recovery
piping is monitored. If the purity is low,
locate and seal the leak immediately.

E&?EI“I}EIE

Oxygen Momtor
BEREENMETTIEER/NEBEYET,
EHHERD ESFHPBELTET L

The alarm beeps when the oxygen
concentration is low. Ventilate or open
the door when you use cryogen. ——




A1) ) LB 3 X T L / Helium Recycling System in IMS

AR 8%

Loss to the atmosphere

EER(C{EF .
Used in laboratories EEAEDEEHS B A R [CTRIE
N LA A% AR Purification and Liquefaction Filled into dewars

Recovered from labs
through piping

2025FE[EIYNER 92.2% ... 92.2% of helium was recycled in IMS, 2025.
BRIANUD LZ100L ERT 2 &8 8L AHROND Tz RN ZEBALMATEL TLE T,

8L of helium are lost every 100L of use and must be purchased from gas suppliers for replenishment.

ANIDLRSGERITIISMIC. AFRECRDSRBELTT, EUNERRAEICTHASHELILET,

Helium will be more expensive and difficult to get in the future. Please cooperate in the recovery.

2% BEIRIANUILUTAD)IVtt=ZEBH1EUT] / Statement about Helium Recycling Society (in Japanese)
https:.//www.jps.or.jp/information/2019/12/helium.php

AN LBINFEEEZY—DF7 KL R http://133.48.157.179/Hemonitor.html
URL for Helium Recovery Purity Monitor
(M2t 9—HP > FMNER >ERAUTLHRDMEE -5 — HoT7ILEATEET)

\



https://www.jps.or.jp/information/2019/12/helium.php

A1) ) LB 3 X T L / Helium Recycling System in IMS

BHRE
Laboratories

Bk = g

P

A L BN \
Recovery Piping HARIE —
(Low-pressure than atmosphere) Gas Holder

oRECE (L —0.2 KPaDiRIETY . W e
ZRNABDTHF OMUICLRN T

The recovery pipes are -0.2 kPa, lower than
atmospheric pressure.

Do not leave the pipes open to the atmosphere. EIEMES 273
Gas Compressor

BB  Liquefier . o
, | RRAZAMUAN Storage Gas Cylinders



RIRA ) ™ LF|FRERE / Regulations for Liquid Helium Usage

RIAANUD LMERBRIIDRIEANU D LFIREEERIEXEIT 2 &,

All liquid helium users must attend the “Liquid Helium User Safety Training.”

WIEANUD LZHISHTERT DAL FHIT DIEEDAUD LA R EYRELEZFD
EENHDDTEDICHZEZ T Y —DERIBYEICFOEETLA D

First-time users of liquid helium should notify the cryogen staff at the Instrument Center
in advance, as preparations such as helium gas recovery piping in the laboratory are required.

HEFAEFCHAEN LB ERZRE I D ER<HIANIILZERTSD

HZElE. I ZHEBETAEDIUSEVDEETERTCE,
B DSRA LR OB U RIS g B BRI SR SHRIETENE S,

If an external visitor uses liquid helium for collaborative research or other purposes without
attending the training, they must do so under the supervision of a person who has
completed the training. The supervisor shall bear responsibility for any issues that

occur while the visitor is performing transfer operations or conducting experiments.

SE) NJJLHAME 701H. L 2026F481R#%E
Ref : Helium Price: ¥ 701 / L (April 2026)



[BAKTF] &A1) ) LB zFrH FIE / [Myodaiji] Takeout a liquid helium vessel

DAY LBREEREENSHT QAUTLRREESFCHED  QRILEAI VR T L TCIHRRE I ZE Y
Disconnect a liquid helium vessel from | Put the liquid helium vessel on the weight | Tap “TakeOut" on the
the recovery hose.  scale. . Takeout/Return System.

[y ek dhests any \vellnes

English |

RIEA ) LRI AT L

2025-05-14 14:05:04

—> || RE
EREEEOREE |

Fri | RE
BRRTREOER |

|
— ANTUT | Fv il |

@I )I—THOQRI—RERBDQR @é%ﬁ%ﬁ&l“)ﬂ%?ﬂ/ 773\EL/L\_&:€F@H%tﬂ%ﬂh\‘%%ﬁiﬂé

d—RZFHAED ' ESRUMGIEIZBUTH\ S IHEE 1 Z18T | "TakeOut Complete"(FFH5E 1) will be
Scan your group’s QR code and the : Confirm that the vessel number and displayed.
vessel's QR code using the . assigned group are correct, then tap
Takeout/Return System . "Measure” followed by "OK".
: _:g : ' L . v i d—H%—13—F 00009 — —
£ 7 / I AEI-K -0003
. amanl__ns | HEEje— | BN T | FHIERIS R T L
- : RUs - L CovrvEvik 3BeBLET e 11:09:06
| B
: AT 2
I HERIIN—F | HERRA A



[BAKIF] i®IANY ) LAZRENFE / [Myodaiji] Return a liquid helium vessel

DAY LB EEEHCHES OBEELENVATLATHEN =g OFROQRI—REHAIMY. 518

Put the liquid helium vessel on the :Tap ‘Return” on the Takeout/Return System. : i
 Scan QR code of the vessel and tap

"Measure."

weight scale.

English |

RIEAN ) LR AT L

2025-05-14 14:05:04
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@DERUEEEFIINRTICFIVIZAN | OB IEVLWC EZMEAUMTEE 1 Z1H 9 | @A'JTAﬁﬁﬁ’ELfﬂéﬁﬁ%bﬁiT&

Select all buildings used liquid helium. ' Confirm that the details are correct and : Connect the vessel a recovery hose of
(multiple answers possible) tap "OK" “Return Complete” ' the return location.

GREDSE T) will be displayed.

I
';&_1215’\ U 'jb'yé\l'%ga)i,zﬁﬂ Return .
2026-04-08 11:11:24 English | Vessels
(Empty tanks)

B/HRI—F -0003 No.73 PR

HESE=E 76.35 kg & | . —_—
X _ - — - & —
B8 10 L i BEIRTY | JHEEIS X T L
e & 00 t covavroE 3nmcmLET |§811.11:37
= :11:
“AHE  ERRME(EM)  EWEAELR) = UVSOR
;R
Fii 1% A -
MERIIN—TF izsgalliz] 1:% II:H LE; £|] ‘ Takeout/
HFHE| 910 L 7635 kg Return
THREBORR | Takeout System

Vessels
(Full tanks) Exit

B E | Ahou7F | Fr il |

2 (1EHRINATAE  ELRHIET INERIND BIL CEUNER ST B



> 2R T 7—®MDRA > b / Helium Transfer Tips

1. NS URT7P—F1—THZAVI LT AEBRLTHSIENT
Purge the transfer tube with helium gas before it cools down.

ZERDERfGIC L DEERY EAITET,

NS URTP—F1—TDORERZE/NIVTLREITTHOAUIT LB ERICEUVIAH BFRAATERZEWVEHULET,
To prevent the transfer tube from being blocked by frozen air, open the flow control valve of the transfer tube
before it is inserted into a liquid helium vessel. Then the air is driven out by the gas helium flow.

2. NIUIJLIFAHRTETHHRAD

Gaseous helium is a good coolant because of its large sensible heat.

= BDER/INAT100gZ BRI I LITEITDE > 3L &R
BT FERDH A TIRRITHA T E > 0.08L ZFHFK

ANIDLIFERKIVBEEDNAKE HRIRETETRRRHEINHYUXT,

FSURTF—F1—TEDSKYAND EAID ADESERH TEET
If 100g of copper pipe at room temperature is cooled by liquid helium - 3 liters vapor
if the pipe is cooled by gas helium in vessel - only 0.08 liters vapor

You can save evaporation of liquid helium when you slowly lower the transfer tube into a cold vessel or cryostat.

3. ;NI URT7—F21—THEICDOWVWTHS510em<5L\5|ELIFS
Raise the transfer tube by 10cm up from the bottom of the vessel.
BERDEISEFOTZZIDFREDRLVIAHCLD NS VAT 7 —F1—TDEEWEMITET,
Fz  BERICEXTHEVWID CEZfh T lERISRIANU D L BaRAITZE X T,
It prevents the transfer tube from plugging by impurity snow piled on the bottom of the vessel,
and makes sure several liters of liquid helium remain in a vessel after the operation.

QL EVCS R T7—F1—TJDEEICE > TIRLWANERY XY FlIFEEESEZICH Tz T RTIZE,
Methods of liquid helium transfer depend on the types of cryostats and transfer tubes.
Please consult the staff in charge for details.



_ATEEEE 59 S 1/ Troubleshooting
FERHUHHELRER| Emergency cases

@ FREICeDTz,
| have sustained a cryogenic burn.
> FHKGETERICRLU. BEDXREERERICETREFTPLTIIEE L,
RZVRIRRD & F (FIRBEICHRER L TTES L,

Immediately warm the affected area with running water (below 40°C), then it as a normal burn.
Seek medical attention for serious injuries. eyl

QR EEMETUTZ. EHRHIZGO TS,
Oxygen levels are low. The alarm is sounding.
> EOHh T BBRREEDRS X TERIL TS,

Do not approach or enter the area. Ventilate until oxygen levels return to normal.

OB HAEBUIZ. (FSVRT7—F1—THETSBEVIMETERL RE)
A liquid helium vessel is blocked.
(e.g., cannot insert transfer tube or pressurize, etc.)
> FimDIA/N1 T THEFRDDKEBHIUET . ERFICHDETTATRN &,
FICBEH/ZERIEE(ABR105)[CHFEATH, BERE CEREHBISERLTIESL,
Melt the ice at the block with a warm copper pipe. Never look directly into the vessel port.
Immediately bring the vessel to the cryogenic room A105, or Call the cryogenic staff.

|
l

iy

R | 14l

OF 3L FEPEDARERENEICIEVNTH S IEZERTEDLEY IZSHRUTIIZE L,

In case of emergency, refer to the "Emergency Contact Guide" located
near the extension phones in each room.




_ATEEEE 59 S 2/ Troubleshooting
BIENUILRERCDOWVWT  Liquid Helium Vessels (dewars)

NI LBRSRZEFTEICEVYIOTZICUTUE DT,

The liquid helium vessel is completely empty.
>AERDIREZHEEEL THET DD T REAINREDHISHRIEZE (AR105F) ISIRFHIL TZE LY,

Return the vessel to the cryogenic room A105 as soon as possible.
We will inspect and prepare it for reuse after checking the internal condition.

B (LR TIFR)AIENB7L. BELU TL\D. ZHRED S\,
The side (not top) of the vessel is cold and covered with water drops.
Evaporation of liquid helium is larger than usual.

> BEZENGIEULTVSHEIEDRH WX T . BemRAFFICRRESAICHEASIES L,

The vacuum insulation may have deteriorated. Please inform the cryogenic staff when you return it.

BaD/INIVTORZERITOIFRUICUTUXR T2 AEL TS HE LN,

The vessel was left open to the atmosphere and may be blocked.

> NIRRT P—F1—THASEWN NIV T ZHITTERERTRS LV MEARNEZASLRN,
B EMENH DIEZRIIFAZELTVSD T, I <ICERIBYHBICTERTZE L,
If in following cases, please contact the cryogenic staff immediately, as the vessel is blocked :
* The vessel pressure does not drop even when the vent valves are open.
* The transfer tube cannot be inserted or lowered to the bottom of the vessel.
* Helium gas for pressurizing cannot be introduced into the vessel.




_ATEEEE 59 S 3/ Troubleshooting
NYILRSIATT7=ICDWT  Liquid Helium Transfer

‘NI IRTF—RISAYITLIEIAAS TR,
Liquid helium cannot be transferred to the cryostat or tank at all.
> NIRRT P—FA1—TRISAFARIYIDEIR T BRIEAU D LRI ZEICTSR D TZRIEEEN B Y E T,

The transfer tube or cryostat might be blocked by ice, or Liquid helium vessel might be empty.

NSRRI P—F1—THEF o7
The transfer tube is blocked.
> BERE I TMARYYENEEIET LIFTERICEU. BN R ZRUTHREBDIK S ZFFELE T,
FEARRICE SV RT7—F1—THDER[EANIDVLRATERT S EHETFHICRUET,
Remove the transfer tube from the cryostat and vessel, then warm and dry the inside with dry gas.
To prevent plugging, purge the air in the transfer tube with helium gas before inserting into the vessel.

‘bSVRTF—=F1—T DB HETZV e FHPKIEN D<o
The insulated part of the transfer tube is cold, and covered in frost or water drops.
> EZ2PEDH . ERZE5|ERHTUENRHYXT . FEHJEHICTHHRTIZIL,
TDEREXFEARLVLTEF SV RT7—RNEL REAUITLDBAVISWLIDEULNE B A
The vacuum has deteriorated and needs to be re-evacuated. Please consult the equipment staff.
You can use it as it is, but the efficiency of transfer should be bad.

‘FSUORT 7 —RICEEDEY/NIV T ZRITTEEADTRSE,

Pressure of the vessel does not decrease even if the vent valve is open when transferring.

> REREDEURSTVDTEVPEVTVSZE F1—TR—ABFIN TRV & ZHEEELTIZE LY,

Verify the recovery valve on the lab’s wall is open, and the hoses are not kinked or crushed.



_ATEEEE 59 S 4/ Troubleshooting
ZMD(ZH Other cases

AU LFEREETDT 5— LR TS, fill

Purity of helium recovery line is 5% lower than usual.

The alarm of the purity monitor is beeping.

> BYRSA VICEZRDEILAATWNE T RITOIFRULD/INIL T ZRUTRHAU TIZE L,
DIAZRFYOF1—T DIEHES E AU LADREISIKRND R VHMESRL TIZET LY,
KRETNITA)—D0T14T7059—2HEULTEXT,

Air is leaking into the recovery line. Close the leak of the gas flow such as valves to be closed,
connections of hoses between cryostat and vessel and the recovery valve.
Handy leak detectors are available for loan at the cryogenic office.

EMLDEXRYS5%LL LR,

cDTAZARAYYRAICH O TIVHARVBERINTUER o7z, IFRERICERENEST=,

A sample is left in the cryostat. An extension pipe is left in the liquid helium tank.
> BAMICOSAARYYMARZEERICELU. T TIVRIVY —Z@BFUGVWERNE A,

SLICEFEID DD VD51 LD

BEKIC/RVET,

IIAZARATYMAICERI[EFZRASERVWCE EREZLOHY
Generally, removal of the left item is possible after the cryostat or the tank has been
warmed up, resulting in great loss of your machine-time.
It is crucial to prevent air from entering the cryostat and to ensure the extension pipe

is securely fastened.

=

B Ed D EMIEFEICES

2 C9d,



1)—%2 F x v % /Check a leakage

AU LR TRIL, ZEPEUNSA VICEZIDEALTLDZH, IICTBNTIEE L,
RNEFDDDSRVGEIE V-7 17059 —(RRETEULHU) TT RN TEX T,
When the purity of the helium gas recovery line decreases, please locate and seal the leak immediately.
If locating the leak is difficult, test with a handy leak detector which is available in the cryogenic room.

WwNP I LVERT, Common Leak Locations Yt4li%, Remedy
INVTRIR—ZDEAH BT+ LoMWEIL S

Insufficiently closed valves or hose ends. Close them tightly.
IR—ZX/NIVT DiEwER D V—IL. ZEDODDH LohWiEsHD

Loose connections (hoses, valves, plugs, or seals) Tighten them.
OUVT  IR—R BERGEDER@RMBATID MmEXIRT S

Damaged components (O-rings, hoses, safety valves) Replace with new ones.
EFEDT—/IN—DEEH EFLLWATICESTD

Reversed taper-cut fitting. Install in the correct orientation.

)—=OF7 14T —TMDTANAE,How to test with a handy Leak Detector
1. BEURS A Z—FHICEAU DN AUDJ LT RAZ AN TETFOIEIRRE (<0.1 bar) [CF5

Pressurize the testing area slightly above atmospheric pressure (<0.1 bar) by closing
the recovery valves temporarily or adding pure helium gas.

2. =07 4709 —%ERE LT B[ CIOMEFrUITL—a209D

Turn on the leak detector and calibrate it for 90 seconds using ambient air.

3. RESFETAUTLARDRNUIEZHFT

Locate the helium leak by moving the detector probe near suspected areas.

4. BIRSAVERITTHEYICTS Handy Leak Detector

Reopen the recovery valves to restore the original state.

Reference  Detector




E & 5% / Contact

FARFRIRIESEE (HsFtY5-)
Myodaiji Cryogenic Staff, Instrument Center

7ZH ¥aF (Mizue Asada)
A H mHEZzZEHimawari Ishida)
=1L #5E (Takashi Takayama)

¥R/ Office Phone 7471 or 4563

X=JU/E-mail cryo-m@ims.ac.jp

aBE/Room BAXIF HEMAZRARIOSHELE
Joint Research Bldg. A room105

WFERESE (HEEFtY5-)

Yamate Cryogenic Staff, Instrument Center

5eh #2K (Mikio Uruichi)
FRE &1 (Haruyo Nagao)

ABR/Office Phone 5516

X=JL/E-mail cryo-y@ims.ac.jp

aBE/Room ILF4SEE2F 207
Yamate No.4 Bldg. 207

Information

49> 00— K/ Downloads

WIEANUDLFIB~Y =27

https.//ic.ims.acjp/kiki/teion/He_Use
rs_Manual.pdf

Introduction for Using Liquid Helium
(PDF, This slides)
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