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Warranty 

Ferrovac GmbH warrants this product to be free of defects in material and workmanship for a period 
of 12 months from the date of shipment. In case of proof of any defective parts in the product, we will 
at our discretion, either repair or replace the product. 

 
Warranty limitations 

Warranty for this product does not apply to defects resulting from: 

ω non-observance of operational- and safety instructions 

ω natural wear of components 

ω consumables 

ω ƳƻŘƛŬŎŀǘƛƻƴǎ ǘƻ ƻǳǊ ǇǊƻŘǳŎǘǎ ǿƛǘƘƻǳǘ ƻǳǊ ǿǊƛǘǘŜƴ consent 

ω misuse of any product or part of the product 

This warranty stands in place of all other warranties, implied or expressed, including any implied 
warranty of implied merchantability or Ŭtness for a particular use. The remedies provided herein are 
ōǳȅŜǊΩǎ ǎƻƭŜ ŀƴŘ ŜȄŎƭǳǎƛǾŜ remedies. 
Neither the company Ferrovac GmbH nor any of its employees shall be liable for any direct, indirect, 
incidental, consequential or special damages arising out of the use of its products, even if the company 
Ferrovac GmbH has been advised in advance of the possibility of such damages. Such excluded 
damages shall include but are not limited to: Costs of removal and installation, losses sustained as the 
result of injury to any person, or damage to property. 

 
Copyright 

Copyright 2018, Ferrovac GmbH. All rights reserved. All information in this document is the sole 
property of Ferrovac GmbH and is protected by Swiss copyright laws and international conventions. 
Ferrovac GmbH grants the right for reproduction for the purchasers own use. No part of this manual 
may be reproduced or transmitted by any third party in any form or by any means and for any purpose 
without the written permission of Ferrovac GmbH. 
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Terms and symbols 

The information in this document represents the state of the product at the date of print. Technical 
changes may be made without notice. Ferrovac GmbH makes no warranties or representations with 
respect to accuracy or completeness of the contents of this publication. Figures and photos are not 
binding. The product names used are for ƛŘŜƴǘƛŬŎŀǘƛƻƴ purpose and may be trademarks of their 
respective companies. 

A triangle with exclamation mark indicates a passage in the manual with information 
that is crucial for the operator. READ THESE PARAGRAPHS CARE FULLY or the product 
might be damaged by misuse. 

 
The hot surface symbol refers to hot surfaces which can lead to injury and burns when 
touched. 

 
The high voltage symbol, if found on a product or accessory of a product, indicates 
voltages that are potentially lethal. READ THESE PARAGRAPHS CAREFULLY in order to 
protect the operator from any injury. 
 

A triangle with a snow ƅake indicates a passage in the manual with information that is 
crucial for the operator with respect to cryo cooling and handling of cryogenic liquids. 
READ THESE PARAGRAPHS CAREFULLY in order to protect the operator from any injury. 

 

WARNING  The WARNING heading in a manual explains dangers that may result in personal injury 
or death. Always read the associated information very carefully. 
 

CAUTION The CAUTION heading in a manual explains hazardous situations that could damage 
the product. Such damage may invalidate warranty. 

 
 

 

CAREFULLY READ THE SAFETY INFORMATION AND ALL RELEVANT MANUALS 
BEFORE USING THE PRODUCT AND ANY RELATED INSTRUMENTATION! 

 

 

 

 

 

WARNING: High voltages!! 
Any adjustment, fault Ŭnding procedure, installation and maintenance of the 
products described in this manual must be carried out by authorized 
personnel, fully ǉǳŀƭƛŬŜŘ to handle potentially lethal voltages. 
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 WARNING: Liquid Nitrogen (LN2), Nitrogen gas (N2) 
Nitrogen is a colorless, odorless and tasteless non-toxic  substance. LN2 is a 
clear liquid. 1 liter of liquid N2 expands to about 700 liters of gas when 
warming up which causes large pressure build up in a closed container. 
Make sure to take precautions against overpressure. 

LN2/N2 Ŏŀƴ ŎŀǳǎŜ ǊŀǇƛŘ ǎǳũƻŎŀǘƛƻƴ ǿƛǘƘƻǳǘ ƴƻǘƛŎƛƴƎ. Therefore, these 
substances must be stored and handled in areas with adequate ventilation. 
Be aware that N2 gas accumulates on the ground. 
If any symptoms such as drowsiness, dizziness, headache, unconsciousness 
or even vomiting occur, bring victim to fresh air, provide oxygen or ŀǊǘƛŬŎƛŀƭ 
respiration if needed. Call for professional medical help. 
LN2 can cause severe frostbite. In case of injury, warm up exposed parts, but 
ŘƻƴΩǘ ǳǎŜ Ƙƻǘ ǿŀǘŜǊΦ Seek medical assistance. 

 
The handling of liquid nitrogen is only allowed by authorized and trained 
personal respecting the general safety precautions for cryogenic liquids. 
Always use appropriate personal protective equipment (PPE), i.e. wear 
safety glasses and gloves as well as closed stable shoes and long 
sleeves/pants. 

Read all safety instruction given by your supplier of liquid nitrogen and 
storage vessels carefully. 
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Safety precautions 

The following safety precautions must be observed at all times before using the product described in 
this manual and any associated instrumentation. 

The product described in this manual is intended for use by ǉǳŀƭƛŬŜŘ personnel who recognize hazards 
and are familiar with the precautions necessary to avoid possible injury. 

 
Responsible body is the individual or group of persons that are responsible for the proper use and 
ƳŀƛƴǘŜƴŀƴŎŜ ƻŦ ǘƘŜ ǇǊƻŘǳŎǘΣ ŜƴǎǳǊƛƴƎ ǘƘŀǘ ǘƘŜ ǇǊƻŘǳŎǘ ƛǎ ƻǇŜǊŀǘŜŘ ǿƛǘƘƛƴ ƛǘǎ ǎǇŜŎƛŬŎŀǘƛƻƴǎ ŀƴŘ 
operating limits. The responsible body must ensure that users of the product are adequately trained. 

 
Operators are using the product for its intended purpose. Operators must be trained in basic 
laboratory safety, basic electrical safety, handling of cryogenic liquids and adequate use ƻŦ ǎŎƛŜƴǘƛŬŎ 
instruments, in particular ultra high vacuum systems. They must be protected from electric shock, 
frostbite and contact with potentially dangerous  situations. 

 
Maintenance Personnel perform routine tasks on the product to keep it in proper operating conditions. 
Maintenance procedures are described in the manual and must be followed at all times. 
 
Service Personnel are trained to work on live circuits, ultra high vacuum equipment, gas handling 
systems and handliƴƎ ŎǊȅƻƎŜƴƛŎ ƭƛǉǳƛŘǎΣ ŀǎ ǿŜƭƭ ŀǎ ǇŜǊŦƻǊƳ Ŧŀǳƭǘ ŬƴŘƛƴƎ ƳŜŀǎǳǊŜƳŜƴǘǎ ŀƴŘ repair work 
on the product. Only fully trained service personnel ǉǳŀƭƛŬŜŘ to handle potentially lethal voltages may 
perform servicing and repair on electronic devices. Only fully trained service personnel set up the gas 
Ŭlling lines, gas bottles, etc. which are necessary for a proper operation of the product. 

 
The American National Standards Institute states that a shock hazard exists when voltage levels are 
greater than 30 V RMS, 42.2 V peak or 60 VDC. A good safety practice is to assume that hazardous 
voltages are present in any unknown circuitry. 

 

 

 

 

 

CAUTION: Check for correct mains voltage and connectors before connecting 
any equipment! 

 

 

 

 

 

CAUTION: High Voltages (HV) up to 5 kV! Adjustments and fault Ŭnding 
measurements may only be carried out by authorized service personnel. High 
Voltages may be present at parts of the instrument during operation. 
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 WARNING:  

Always observe and strictly follow the safety notes and regulations given in 
this and related documentation. 

Always use the ŎƻƴŬƎǳǊŜŘ cables delivered with the product for electrical 
connections. It is prohibited to use cables and connectors which are not rated 
for the respective voltage values or which are damaged. 

Always disconnect the mains supplies and switch ƻũ all electrically connected 
units before venting, pumpdown, opening the vacuum chamber, touching any 
part of the in-vacuum components. 

Always observe and strictly follow the safety notes and regulations given in 
this and related documentation. 

Never operate the ion pump in a pressure range above 1 × 10ҍ5 mbar. 

wŜŀŘ ǎŀŦŜǘȅ ƛƴǎǘǊǳŎǘƛƻƴǎ ŬǊǎǘ ŀƴŘ ōŜ ŦŀƳƛƭƛŀǊ ǿƛǘƘ ƎŜƴŜǊŀƭ ǎŀŦŜǘȅ ǇǊŜŎŀǳǘƛƻƴǎ 
for cryogenic liquids and compressed gases. 

Always strictly follow the safety notes and regulations for handling cryogenic 
liquids given by the vendor of cryogenic liquids. 

Make sure that a proper ventilation is present in the laboratory while using 
cryogenic liquids. 

 

 

/!¦¢LhbΥ 5ƻ ƴƻǘ ƻǇŜƴ ŜƭŜŎǘǊƻƴƛŎ ŘŜǾƛŎŜǎ ǳƴƭŜǎǎ ȅƻǳ ŦǳƭŬƭƭ ǘƘŜ ǊŜǉǳƛǊŜƳŜƴǘǎ 
of a fully trained service personnel and you are familiar with live circuits and 
potentially lethal voltages. 
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Normal use 

The product described in this manual must always be used: 

ω With original sets supplied by Ferrovac GmbH which are explicitly ǎǇŜŎƛŬŜŘ for the use with the 
product described in this publication 

ω With all cabling connected and secured, if applicable 

ω With electronic equipment switched on only when cables are connected properly 

ω In an indoor research laboratory environment 

ω .ȅ ǇŜǊǎƻƴƴŜƭ ǉǳŀƭƛŬŜŘ ŦƻǊ ƻǇŜǊŀǘƛƻƴ ƻŦ ŘŜƭƛŎŀǘŜ ǎŎƛŜƴǘƛŬŎ equipment 

ω By personnel trained in using cryogenic liquids and pressurized gas handling, if applicable  

ω In accordance with all related manuals. 

 

Ambient conditions and environments: 

This product is only to be used indoors, in laboratories meeting the following requirements: 

ω Room temperature between 5°C/41°F and 40°C/104°F. 

ω Relative humidity up to a maximum of 80% for temperatures up to 31°C decreasing linearly to 
5% relative humidity at 40°C. 

ω Altitudes up to 2000 m. 

ω Pollution Degree 2 environments. 

ω Mains supply voltage ƅuctuations must not exceed ±10% of the nominal voltage 

ω The device must only be operated at the indicated mains supply voltage. 
 
 

The responsible body needs to make sure that all ƎŜƴŜǊŀƭ ǎŀŦŜǘȅ ǎǘŀƴŘŀǊŘǎ ƛƴ ŀ ƭŀōƻǊŀǘƻǊȅ ŀǊŜ ŦǳƭŬƭƭŜŘ. 
Every collaborator in the laboratory needs access to personal protection equipment (PPE) according to 
the safety regulations. Appropriate safety training must be provided. 
Besides wearing long sleeves and solid closed shoes for handling cryogenic liquids the PPE consists at 
least of 

ω Personal eye/face protection (see also EN 166) 

ω Protective gloves against cold (see also EN 511) 

ω Protective shoes (EN ISO 20345) 
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¢ŜŎƘƴƛŎŀƭ {ǇŜŎƛŬŎŀǘƛƻƴǎ 

CƻǊ ŘŜǘŀƛƭŜŘ ǎǇŜŎƛŬŎŀǘƛƻƴǎ ƻŦ ŜΦƎΦ ǘƘŜ [{! ό.ŀǘǘŜǊȅ tƻǿŜǊŜŘ Lƻƴ tǳƳǇ /ƻƴǘǊƻƭƭŜǊύΣ ǘǊŀƴǎŦŜǊ ŀǊƳǎ ŀƴŘ 
wobblesticks, please refer to the respective sub product manuals. 
 
Bakeout: 
Maximum bakeout temperature 150°C 
 
Chamber: 
He Leak rate < 5 × 10ҍ10 mbar x l x s-1 
Tolerances: 

¶ Machined parts ISO 2768 -m -K 

¶ Welded structures ±1 mm and ±1° 

Pumping: 
SAES NEXTorr®D-100-5: 

¶ Supply voltage ION section +5 kV DC 

¶ Activation current NEG section 5 A, max. 5 A (9 V) during activation 

¶ NEG section alloy St 172 (ZrVFe) 

¶ NEG section getter surface 114 cm2 
 
SAES NEXTorr®D-200-5: 

¶ Supply voltage ION section +5 kV DC 

¶ Activation current NEG section 4.8 A, max. 5 A (12.5 V) during activation  

¶ NEG section alloy St 172 (ZrVFe) 

¶ NEG section getter surface 238 cm2 
 
HV and NEG activation cables bakeable to max. 150°C  
 
 

Cryo options: 
Liquid nitrogen dewar ŬƭƭƛƴƎ volume: 0.6 liters 
Temperature sensor: 

¶ Type Pt100 

¶ Resistance 100 Ý at 0°C 

¶ Tolerance Class A 

¶ Temperature range -200°C to 170°C 

¶ Supply current 1 mA 
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Figure 1: VSN40S configuration with integrated sample storage.   Figure 2: Ultra compact version VSN40M. 

 

1 Introduction 

The transport of samples under true UHV conditions from one instrument to another, sometimes from 
one institution to the other, has become an increasingly important task in experimental research. 

The VSN40 NexGeneration UHV Suitcase (examples in Fig. 1 and 2) is a fully featured, miniaturized UHV 
system for transport and storage of samples under ultraclean conditions. The vacuum suitcase is 
equipped with a combined Non Evaporable Getter (NEG) and ion pump driven by a battery-powered 
controller. 

The usage of combined NEG/Ion pump technology allows us to build a truly portable, compact and 
lightweight (10 kg1) UHV system. The weight (2.2 kg) of the NEG/Ion pump used being less than one 
third of a 20 l/s ion pump, its nominal pumping speed is Ŭve to ten times higher. The NEG-element can 
be activated with any standard DC lab power supply. High voltage for the ion-pump element is 
delivered by our rechargeable battery driven controller LSA for up to 60 hours without mains power 
connection. Base pressures well below 10-10 mbar are commonly reached. 

¢ƘŜ ǎǳƛǘŎŀǎŜ Ŏŀƴ ōŜ ƛƴŘƛǾƛŘǳŀƭƭȅ ŎƻƴŬƎǳǊŜŘ ŦƻǊ ǾŜǊǘƛŎŀƭ ƻǊ ƘƻǊƛȊƻƴǘŀƭ ǳǎŀƎŜΣ ǘȅǇŜ ŀƴŘ ǘǊŀǾŜƭ ǊŀƴƎŜ of 
the transfer arm as well as the sample grabbing mechanism (examples in Fig. 3). It is fully compatible 
with our wide range of manipulators such as linear/rotary feedthroughs, wobblesticks and sample 
transporters. 
 

1OǾŜǊŀƭƭ ǿŜƛƎƘǘ ŘŜǇŜƴŘǎ ƻƴ ǘƘŜ ŎƻƴŬƎǳǊŀǘƛƻƴ ƻŦ ǘƘŜ ǎǳƛǘŎŀǎŜΦ 
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Figure 3: Configuration examples of the VSN40. 
 

The modular VSN40 is our state of the art model of NEG/Ion pumped UHV suitcases optimized in size, 
cost and performance. 

 
2 Unpacking and inspection 

Before unpacking, optically inspect the parcel. If damage is found, take pictures of the parcel and 
send them to Ferrovac GmbH immediately.  

Prepare a very clean workspace. Carefully unpack the suitcase and perform a visual check for any 
damage of the package, its contents and accessories. 
The UHV Suitcase is shipped under ultra high vacuum conditions and is ready for use. 
 

 

CAUTION: Ferrovac suitcases are shipped under UHV! Do not open the gate 
valve before establishing controlled vacuum conditions. Sudden uncontrolled 
venting can cause damage to pumps and valve. 

 

 

WARNING! Read the manual of the LSA pump controller before connecting 
and using it. 
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Package content depends on each specific suitcase configuration.  

Compare content with the delivery note. Any damage or missing item must be reported to Ferrovac 
within 48 hours after delivery. 

 

 

Figure 4: Typical package content of a complete system. 

1. UHV suitcase 

2. Battery powered ion pump controller 

3. Battery charger including 4 country specific mains adapters 

4. Bakeable cable for NEG  activation 

5. Bakeable HV cable for ion pump element 

6. This manual and any manuals of sub-products 
 

Depending on your configuration: 

7. Temperature measurement cable (as an upgrade for the cryogenic version) 

8. Additional accessories depending on selected options 

 

 CAUTION:  
ω Ensure enough work space on a clean table for unpacking and 

inspection. 

ω Never open the gate valve before the suitcase is mounted to a vacuum 
system at a working pressure below 1E-7mbar 

ω Read manuals carefully before using any device. 

ω Never expose the suitcase and its manipulators to physical shock or 
aggressive chemicals. 

ω Never hit the CF flange knife edge nor any bellows. 
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Figure 5: Overview of the NexGeneration UHV suitcase and its parts. 

 

3 Overview and naming conventions 

The main parts of the NexGeneration UHV suitcase are named as follows: 

1. Protective tube with valve 

2. Gate valve 

3. Chamber with viewports 

4. Storage manipulator (or viewport or dewar) 

5. Transfer manipulator (or blank ƅange) 

6. Pump 

7. Side / baseplate(s) 

8. Carrying handle 

9. Protective rail (in combination with wobblestick transfer manipulator) 

10. Axis alignment knob or XY precision axis aligner 
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4 Setup and installation 

Your VSN40 vacuum suitcase was shipped under ultra high vacuum. During transport, the NEG- 
element maintains its base pressure in the 10-10 mbar range. For operating the ion pump element and 
measuring the vacuum level, it needs to be connected to the battery powered ion pump controller 
(LSA). tƭŜŀǎŜ Ŏƻƴǎǳƭǘ ǘƘŜ Ƴŀƴǳŀƭ ƻŦ ȅƻǳǊ ǎǇŜŎƛŬŎ [{! ŘŜǾƛŎŜ ōŜŦƻǊŜ use. 
 

  

Figure 6: Plug in the SHV cable  Figure 7: Front of the LSA controller. 

Unpack the battery charger that is shipped with the suitcase and plug its cable into the rear socket of 
the LSA ion pump controller. Then plug the battery charger into a mains supply socket. 

/ƻƴƴŜŎǘ ǘƘŜ [{! ƘƛƎƘ ǾƻƭǘŀƎŜ ƻǳǘǇǳǘ ǘƻ ǘƘŜ bŜȄ¢ƻǊǊ ǇǳƳǇΩǎ I± ƛƴǇǳǘ ǎƻŎƪŜǘ ǳǎƛƴƎ ǘƘŜ ƻǊƛƎƛƴŀƭ ƘƛƎƘ 
voltage cable delivered with the VSN suitcase. 

tǊŜǎǎ ǘƘŜ άhbέ ōǳǘǘƻƴ ƻŦ ǘƘŜ [{! ŦƻǊ ŬǾŜ ǎŜŎƻƴŘǎΦ 

Check the readings of the display. LŦ ǾŀŎǳǳƳ ŎƻƴŘƛǘƛƻƴǎ ŀǊŜ ǎǳŶŎƛŜƴǘΣ ǘƘŜ ƛƻƴ ǇǳƳǇ ǿƛƭƭ ǎǘŀǊǘ ŀƴŘ ǘƘŜ 
display will indicate the vacuum level in mbar. An overrange (άмΦέύ reading for ǘƘŜ ŬǊǎǘ few seconds 
after power on might occur and is normal. The pressure reading should drop to a value in the low  
10-10 mbar range. 
hŎŎŀǎƛƻƴŀƭƭȅ ǘƘŜ ǾŀŎǳǳƳ ǊŜŀŘƛƴƎ ŘǊƻǇǎ Řƻǿƴ ǘƻ άǳƴŘŜǊǊŀƴƎŜέΦ ¢Ƙƛǎ ŜƛǘƘŜǊ ƳŜŀƴǎ ǘƘŀǘ ȅƻǳǊ ǎǳƛǘŎŀǎŜ ƛǎ 
at a base pressure below 1 x 10-11 mbar or it means that the ion pump element did not yet start.  
To figure out which is the case, move the transfer manipulator a few centimeters forth and back (which 
is possible with the gate valve closed). Moving the manipulator will cause some degassing which should 
change the display reading. It may also help to start the ion pump if the vacuum is extremely good. 

Figure 8: Display reading on the LSA connected to the ion pump. 
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5 Operation 
 

This section describes the principle of operation. For using the suitcase as a transfer device and 
installation on a UHV system, please refer to section 6. 

 
Ideally, the suitcase is operated in a pressure range below 10-9 mbar for clean sample surfaces and a 
long lifetime of the pump. Short exposures to higher pressures up to about р Ȅ млҍт ƳōŀǊ ŘǳǊƛƴƎ 
sample exchange are tolerable. 

Depending on the readings of the LSA display, choose one of the following three options: 

 
1. ¢ƘŜ ǇǊŜǎǎǳǊŜ ǊŜŀŘƛƴƎ ƛǎ ƘƛƎƘŜǊ ǘƘŀƴ мҎмлҍт ƳōŀǊ όƛΦŜΦ ǘƘŜ [{! ǎƘƻǿǎ άƻǾŜǊǊŀƴƎŜέύΥ {ǿƛǘŎƘ ǘƘŜ 

ion pump controller ƻũ ŀƴŘ ǇǊƻŎŜŜŘ ǘƻ ǎŜŎǘƛƻƴ 8 to re-establish UHV conditions. 
 

2. ¢ƘŜ ǇǊŜǎǎǳǊŜ ƛǎ ōŜǘǿŜŜƴ млҍф ƳōŀǊ ŀƴŘ млҍт ƳōŀǊΥ tǊƻŎŜŜŘ ǘƻ ǎŜŎǘƛƻƴ 8.3 άb9D ŀŎǘƛǾŀǘƛƻƴέ. 
  

3. ¢ƘŜ ǇǊŜǎǎǳǊŜ ƛǎ ōŜƭƻǿ млҍф ƳōŀǊΥ tǊƻŎŜŜŘ to chapter 6 άLƴǎǘŀƭƭƛƴƎ ǘƘŜ suitcase to a UHV 
{ȅǎǘŜƳέΦ 

 

6 Installing the suitcase to a UHV system 

This section contains step by step procedures for installing the suitcase to a host UHV system and 
transferring samples. 
We recommend establishing a checklist depending on the steps necessary on your systems. 

 
6.2 Items to be provided by the customer 

Tools and items the customer needs to take care of: 
 

ω Cu gaskets of the respective size (mainly for DN40CF and DN16CF ƅanges) 

ω Metric size 10 and size 7 wrenches or spanners 

ω Support structures for the suitcase if necessary 
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6.3 Preparing host UHV system 

Your host UHV-System Ƴǳǎǘ ōŜ ŜǉǳƛǇǇŜŘ ǿƛǘƘ ŀ 5bпл/C ƅŀƴƎŜΦ ¦ǎǳŀƭƭȅ ŀ gate valve and a short CF40 
T-piece (e.g. VSCROSS40RL80, VSTEE40) or VSCTH40 docking station ƛǎ ƛƴǎǘŀƭƭŜŘ ŀǎ ŀ ōǳũŜǊ ǾƻƭǳƳŜ ŦƻǊ 
fast pumpdown using a turbo pump. If the UHV System is equipped with a load lock system, the load lock 
Ŏŀƴ ōŜ ǳǎŜŘ ŀǎ ōǳũŜǊ volume (i.e. a dock for installing the UHV suitcase). 
Vent the protective vacuum tube of the UHV suitcase with dry Nitrogen by opening its vent valve.  

 

 

CAUTION: Make sure that the gate valve of the UHV suitcase is and 
remains firmly closed before venting the protective vacuum tube! 

 
The UHV suitcase must be properly aligned in height and position and its weight must be supported by a 
ǎǳƛǘŀōƭŜ ǎǘǊǳŎǘǳǊŜ ŘŜǇŜƴŘƛƴƎ ƻƴ ǘƘŜ ǎŜƭŜŎǘŜŘ ŎƻƴŬƎǳǊŀǘƛƻƴ όǘȅǇŜ ŀƴŘ ƭŜƴƎǘƘ ƻŦ ƳŀƴƛǇǳƭŀǘƻǊǎύΦ A lab 
jack or height adjustable spindle trolley for instance, provides a good solution. 
 

 

CAUTION: Always support the UHV-suitcase by a suitable structure stable 
enough to suspend its weight! 

 

CAUTION: If the suitcase is not properly aligned and supported, welds can 
be damaged and leakages may result. 
 

 

CAUTION: The height adjustable support structure should not be a hydraulic 
lift. Hydraulic lifts do not guarantee long time stability. 

 

6.4 Pumpdown of ōǳũŜǊ volume 

After flanging ǘƘŜ ¦I± ǎǳƛǘŎŀǎŜ όƎŀǘŜ ǾŀƭǾŜ ŎƭƻǎŜŘύ ǘƻ ǘƘŜ ōǳũŜǊ ŎƘŀƳōŜǊ όƻǊ ¢-ǇƛŜŎŜύΣ ǇǳƳǇ ǘƘŜ ōǳũŜǊ 
ǾƻƭǳƳŜ ǳǎƛƴƎ ŀ ǘǳǊōƻ ǇǳƳǇ ǳƴǘƛƭ ŀ ǎǳŶŎƛŜƴǘƭȅ ƭƻǿ ǾŀŎǳǳƳ ƭŜǾŜƭ ƛǎ ǊŜŀŎƘŜŘΦ ά{ǳŶŎƛŜƴǘƭȅ ƭƻǿέ ƛƴ ǘƘƛǎ 
context depends on the sensitivity (reactivity) of your sample surface. An initial bakeout of a new ōǳũŜǊ 
volume might be necessary case by case. A Pressure at least in the low 10ҍ7 mbar range is highly 
recommended. Using dry Nitrogen gas for venting and keeping vented conditions short in time is 
always beneficial for achieving faster pumpdown. 

A note on baking the buffer chamber: Collateral warmup of the UHV suitcase during bakeout of the 
intermediate chamber will degrade the vacuum level in the UHV suitcase to some extent. Baking the 
buffer chamber is therefore not an ideal solution.  

For this reason, we developed a liquid nitrogen cold trap CTDH40 (dewar version) and CTH40 (flow 
version) for fast pumpdown of the buffer chamber. Please visit our website for more information about 
these products. If the UHV Suitcase is still in ex-works condition, namely under true UHV, the system is 
now ready for transferring samples.  
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6.5 Transfer of samples 

Open the gate valve of the suitcase while keeping an eye on the LSA display. If the pressure reading 
(pump current reading on LSA2 units) is as expected you can now transfer samples between host UHV 
system and suitcase. 

After transferring, make sure that your manipulator is fully retracted before you attempt to close the 
gate valve. If applicable secure it by the locking screw. Close the gate valve. 
 

 CAUTION: Do not attempt to extend transfer arm while the gate valve is 
closed. Bumping into the valve disc may cause leaking and risks destroying 
your specimen. 

Do not close the valve before the transfer arm is fully retracted. If it  gets 
jammed within the valve, the shaft will bend and the valve seal could be 
damaged. 

 
6.6 Removing the suitcase from the UHV chamber 

Firmly close the gate ǾŀƭǾŜ ƻŦ ǘƘŜ ǎǳƛǘŎŀǎŜ ŀƴŘ ǾŜƴǘ ǘƘŜ ōǳũŜǊ ŎƘŀƳōŜǊ ǿƛǘƘ ŘǊȅ bƛǘǊƻƎŜƴΦ hǇŜƴ ǘƘŜ 
/Cпл ŦƭŀƴƎŜ ŎƻƴƴŜŎǘƛƻƴ ōŜǘǿŜŜƴ ōǳũŜǊ ǾƻƭǳƳŜ ŀƴŘ gate valve of the suitcase. For protection of the 
knife-edge of the gate valve, reinstall the protective vacuum tube VSN40SBT. See also section 7.2. 
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7 Transporting samples under UHV 

7.1 Preparing the suitcase for transport 

aŀƪŜ ǎǳǊŜ ǘƘŀǘ ǘƘŜ ǎŀƳǇƭŜ ǿƻƴΩǘ ƳƻǾŜ ŘǳǊƛƴƎ ǘǊŀƴǎǇƻǊǘΦ {ŜŎǳǊŜ ǘƘŜ ǘǊŀƴǎŦŜǊ ƳŀƴƛǇǳƭŀǘƻǊ ōȅ ƛǘǎ ƭƻŎƪ 
screw or lock ring. 
For in-laboratory transport, disconnect all cabling except the HV cable of the ion pump element. After 
disconnecting the power adapter from the LSA, recheck that the high voltage is on and the ion pump is 
running properly. Your suitcase, now running on batteries, is ready for transport. The maximum power-
up time on batteries is approximately 60 hours. 

7.2  Maintaining UHV with the ion pump disconnected 

In a NexTorr D-100-5 combined NEG-Ion pump, 95% of the pumping capacity is achieved by the St172 
getter alloy cartridge. Once a suitcase was baked and the getter activated as described in Section 8.3, 
the NEG cartridge is maintaining the vacuum level without any electrical power. Since the ion pump 
elementΩǎ ǇǳƳǇƛƴƎ ŎŀǇŀŎƛǘȅ ƛǎ ƻƴƭȅ ŀǊƻǳƴŘ р҈ ƛƴ ŎƻƳǇŀǊƛǎƻƴΣ ȅƻǳ Ŏŀƴ in principle park, transport or 
store the suitcase under true UHV conditions even with the high voltage of the LSA pump controller 
switched off and disconnected. There are however two important arguments against switching the ion 
pump off: 

¶ Every ion pump generates a pressure burst during power up.  

¶ You have no control over the vacuum level when the ion pump is switched off, since the ion 
pump serves also as a vacuum gauge. 

Details of NexTorr pump characteristics can be found on the SAES website. 

Repeated testing over several weeks and months showed no significant increase of the base pressure 
in the suitcase. This applies however only if the suitcase is either connected to an evacuated buffer 
chamber or parked somewhere on a shelf with correctly sealed and evacuated, protective vacuum 
tube VSN40SBV. Please refer also to section 6.4. 

 

 
IMPORTANT: The gate valve of your VSN40 is sealed with an FPM rubber 

gasket. There is always permeation through such gasket. Diffusion is a slow 

process but an increase of the vacuum level to the low 10-9mbar range will 

occur within around 24h in case the protective vacuum tube neither is 

mounted nor is the suitcase flanged to a pumped buffer chamber. 

For maintaining ultimate base pressure in the suitcase, keep it connected to 

any kind of oil-free vacuum available or install and evacuate the protective 

vacuum tube VSN40SBV, such that both sides of the gate valve remain 

under vacuum. 

 
Connect the angle valve of the protective vacuum tube to any oil-free vacuum pump. Pump down the 
ōǳũŜǊ volume and close the angle valve. A membrane pump with a base pressure around 5 mbar is 
ǎǳŶŎƛŜƴǘΦ 

  

https://www.saesgetters.com/sites/default/files/NEXTORR%20Products%20Data%20sheets_3.pdf
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7.3 Transport of the UHV suitcase 

Within the laboratory, you can carry the suitcase by hand with the LSA pump controller connected and 
switched on for monitoring the vacuum level. Make sure that the HV cable is well secured and does 
not become a tripping hazard.  

For long distance transportation by car, truck or airplane, use of the professional ƅight case 
VSN40SFLIGHTCASE for protection against transport damage is strongly recommended.  
Whether the high voltage of the battery driven pump controller needs to be switched off during 
transportation depends on local and eventually international safety regulations. Consider that the 
battery lifetime is limited to approximately 60 hours. 
 

 IMPORTANT: Always comply with the safety regulations for the transport of 

electric and electronic devices. In your country and any country where the 

system is shipped to. The LSA pump controller is powered with Nickel 

Metal Hydride rechargeable batteries. If in doubt, ask your carrier for 

explicit permission to transport the system with the pump controller 

switched on. 

7.4 Transport of the UHV suitcase with cryo option 

When a ŘŜǿŀǊ ƛǎ ŬƭƭŜŘ ǿƛǘƘ ƭƛǉǳƛŘ ƴƛǘǊƻƎŜƴΣ ƛǘ Ƴŀȅ ƻƴƭȅ ōŜ ǘǊŀƴǎǇƻǊǘŜŘ ƻǾŜǊ ǎƘƻǊǘ ŘƛǎǘŀƴŎŜǎ ǿƛǘƘƛƴ ŀ 
laboratory or to a neighboring building. General safety precautions for cryogenic liquids apply. It is not 
permitted to transport the suitcase with Ŭlled dewar in a normal car. A UHV suitcase with LN2 filled 
dewar may not be packed inside any sealed enclosure. 

8 Maintenance 

8.1 Venting and pumpdown 

8.1.1 Venting using the protective vacuum tube valve 

The suitcase is delivered with the gate valve closed and with evacuated protective vacuum tube 
VSN40SBV. In case the protective vacuum tube has been dismounted, re-install and pump it prior to 
venting. 

Establish a tube connection with dry nitrogen gas flow to the angle valve of the protective vacuum 
tube. 

Open the gate valve of the UHV suitcase, and then slowly open the angle valve of the protective 
vacuum tube. 

  

http://www.ferrovac.com/index.php?tool=ProductDescription&amp;product=VSN40SFLIGHTCASE
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CAUTION:  

¶ Make sure that the N2 pressure does not exceed 1000 mbar. 
Overpressure may damage the viewports of the suitcase. 

¶ Double check that the high voltage of the ion pump element is switched 
off prior to venting! 

¶ Make sure that all parts of the UHV suitcase, including the NEG element 
are strictly at room temperature before venting! 

¶ CF knife-edges are very sensitive! Avoid using any sharp instrument in 
the vicinity of the knife-edge. CF ƅanges must be handled ōȅ ǉǳŀƭƛŬŜŘ 
personnel only! 

 

 

8.1.2 Venting using a turbo molecular pump 
For controlled venting of the UHV suitcase, establish a pumping connection between the gate valve of 
the suitcase and a turbo molecular pump. This is usually done by means of a /Cпл ƅŜȄƛōƭŜ ƘƻǎŜΦ ¢ƘŜ 
turbo pump can be either a mobile pumping station or the turbo pumping system installed on a load 
lock. 

ω Start the turbo pump and wait for normal operation at full speed. 

ω If possible, connect the vent valve of the turbo pump to a source of dry nitrogen. 

ω Nitrogen gas pressure must not exceed 1000 mbar. 

ω Make sure that the ion pump controller is switched ƻũΦ 

ω Open the gate valve of the suitcase and subsequently turn the turbo pump ƻũΦ 

ω Wait until the turbo pump vents automatically or vent it manually through its vent valve. 

 
8.1.3 Pumpdown 
ω Establish a pumping connection to a turbo molecular pump as described in section 8.1.2. 

ω Start the turbo pump and wait until it reaches its full speed. 

ω Start the pressure gauge of the turbo cart as described in the manual of the gauge. 

ω Wait until the ion gauge displays a vacuum level < 1 × 10ҍ6 mbar. If no pressure gauge is present, 

wait approximately 45 minutes.  

ω Press the άhbέ button of the LSA ion pump controller for Ŭve seconds and wait until its power 

up sequence is completed. 

ω /ƻƴŬǊƳ the vacuum reading (pump current on LSA2 units) and compare it with the displayed 

value of the vacuum gauge (if available). 

ω Proceed as described in section 8.2 when the vacuum level reaches at least 10ҍ6 mbar. 

  



VSN40 

 

Oct 2018  Page 22 / 34 Version 5.0 

8.2 Preparing Bakeout 

8.2.1 General procedure 

Reaching vacuum levels below approximately 5*10-9mbar requires bakeout at a temperature above 
мллϲ/ ŦƻǊ ŀ ǎǳŶŎƛŜƴǘƭȅ ƭƻƴƎ ǘƛƳŜ. Your VSN40 system was factory baked for 24 hours at a temperature 
of 150°C and reached a confirmed base pressure in the 10-10mbar range according to the product test 
certificate. Ferrovac strongly recommends using the isolation jacket and heater VSN40SBTHE for 
baking the suitcase. Refer to section 8.2.2 for additional information about its usage. 
 

 CAUTION: Hot surfaces surface inside bakeout zone reach temperatures 
between 100°C - 150°C. 
Place the system on a ƅameproof support ŀƴŘ ƪŜŜǇ ŀƭƭ ƅŀƳƳŀōƭŜ ǎǳōǎǘŀƴŎŜǎ 
and items well clear of the bakeout zone! 

 

ω Perform pumpdown as described in section 8.1.3 άtǳƳǇŘƻǿƴέ. Use a pumping system that does 
not automatically vent in case of power failure. The latter could lead to damage of the NexTorr 
pump due to rapid oxidation. 

ω Confirm a vacuum level below 5 × 10ҍ6 mbar 

ω Remove all non-bakeable items from the bakeout zone (i.e. plastic lids, packing material, tools, 
non-bakeable cables, pressure gauge electronics, etc.). 

ω Factory installed manipulators are bakeable up to 150°C. Do not attempt to remove magnetic 
couplings of manipulators prior to bakeout.  

ω Plug the bakeable cable for NEG activation into the matching socket of the NexTorr pump. 

ω /ƻƴŬǊƳ that the HV cable of the ion pump element is connected to the LSA HV-supply. Be sure to 
keep the high voltage switched off! 

ω Make sure that the bakeout temperature never exceeds 150°C. Original bakeout accessories for 
VSN suitcases supplied by Ferrovac GmbH are self-limiting to safe temperatures. When using any 
other heating equipment, limit the temperature using a suitable temperature controller. Place its 
temperature sensor in a secure way on the chamber wall of the suitcase or one of its CF flanges. 

ω Cover all viewports and unused electrical feedthroughs with aluminum foil. 

ω In case no Ferrovac original isolation jacket and heater is used, install heating and isolation 
ŜǉǳƛǇƳŜƴǘ ŀŎŎƻǊŘƛƴƎ ǘƻ ȅƻǳ ƭŀōƻǊŀǘƻǊȅΩǎ ǎǘŀƴŘŀǊŘ ǇǊƻŎŜŘǳǊŜǎ ŦƻǊ ōŀƪƛƴƎ ¦I± systems. Ferrovac 
declines all warranty for damages that may occur due to overheating if third party equipment is 
used for bakeout. 

ω Recheck that the turbopump is running normally and that the vacuum level is in the low 10ҍ6 mbar 
range. 
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Figure 9:  Bakeable NEG activation cable (Colored 4mm laboratory plugs are NOT bakeable). 

ω Double check that the gate valve of the VSN40 is open. 

ω Double check that the high voltage of the ion pump element is switched off and activate the 
NEG cartridge according to section 8.3. 

 

 

CAUTION: Never remove magnetic couplings of manipulators for bakeout. 
Make sure bakeout temperature never exceeds 150°C! 

 
8.2.2 Preparing system for bake using isolation jacket VSN40SBTHE and heater VSN40HE 

A tailored isolation jacket and a resistive heating element are provided for easy and reliable bakeout. 
Before installing the isolation jacket VSN40SBT, prepare the vacuum suitcase as described above. Make 
sure to use the originally supplied heater model with the correct operating voltage. 

 
 

 

WARNING: Only use an original Ferrovac heater with the correct operating 
voltage. Never remove the operating voltage marking. 

 
 
  



VSN40 

 

Oct 2018  Page 24 / 34 Version 5.0 

 

 

Figure 10: Isolation jacket placement. 

ω Place the suitcase onto the (long rectangular) bottom part of the jacket 

ω Place the heater onto the support rails of the wobblestick with the heater facing downwards as 
shown in image 10. Pass bakeable cables through one of the corners of the isolation jacket. 

ω Original bakeout equipment for VSN UHV suitcases supplied by Ferrovac is self-limiting to safe 
temperatures. It is however advisable to place a thermocouple on the suitcase for monitoring the 
temperature in the bakeout zone. 

ω Carefully put together all Velcro strips of the isolation jacket ŀǎ ǎƘƻǿƴ ƛƴ ǘƘŜ ŬƎǳǊŜΦ ¢ƘŜ ƭƛǘtle hat 
on top might be redundant depending on your exact suitcase configuration - e.g. a sample storage 
with vertical manipulator or LN2 dewar installed. 

8.3 NEG activation 

After exposing a NEG pump to air, subsequent activation of the getter material is required. The same 
applies if the pumping speed falls below acceptable limits.  

During NEG activation, the getter element is heated up to a maximum temperature of 500°C. The 
chamber of the suitcase warms up by heat of irradiation. Although temperature increase of the 
suitcase chamber is well below 100°C during NEG activation, keep the system clear of any flammable 
material. 

During NEG activation, the UHV suitcase must be turbo pumped at all times. A lot of H2 gas desorbs 
from the getter alloy during the activation process, causing a pressure rise in the system well up to 
the 10-4 mbar range. 
 
Usually a full NEG activation is combined with a bakeout. 
Ferrovac recommends to perform a NEG activation cycle prior to bakeout and once again at the end 
of the bake, during cooldown of the system. 

 

 

CAUTION: Always keep the high voltage of the ion pump element off during 
NEG activation! 
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ω Plug the 4mm banana plugs of the NEG activation cable into a regulated DC lab power supply with 
a minimum output range of 10VDC / 5A. Operate the power supply in current limit mode. Do not 
exceed the maximum voltage and current limits specified by the pump manufacturer listed in 
table 1. 

ω The pressure should be below 5 × 10ҍ4 mbar at all times during activation. 

ω The suggested current/time values for a 100% activation of a St 172 getter alloy cartridge is given 
in table 1.  

ω If the reactivation follows normal operation in vacuum without venting, it can be shorter and 
carried out at lower temperature (approximately 25% lower). 

ω For more information please consult the authoritative operating instructions of the pump 
manufacturer. 

 
Pump model Voltage Current Power Time Max. Current 

NEXTorr®D-100-5 9 V 5 A 45 W 60 minutes 5 A 

NEXTorr®D-200-5 12.5 V 4.8 A 60 W 60 minutes 5 A 

Table 1: Table of NEG activation data for different pumps.  
 

 

IMPORTANT: Never exceed the maximum applicable current for NEG 
activation specified in the manual of the pump manufacturer SAES getters. 

8.4 Performing Bakeout 

8.4.1 Heat up and baking cycle 

After preparing the system for bakeout according to Section 8.2 and subsequent NEG activation, 
perform a bakeout cycle as described below. 

ω Start heating the UHV suitcase. The temperature inside the bakeout zone should reach 120°C - 
150°C within approximately 4 hours. 

ω At this stage, note vacuum conditions and the starting time.  

ω Keep the suitcase at a stable temperature between 120 and 150°C for at least 24 hours. 
 

 

CAUTION: The surface of the bakeout zone reaches a temperature of 100°C - 
150°C. YŜŜǇ ŀƭƭ ƅŀƳƳŀōƭŜ ǎǳōǎǘŀƴŎŜǎ ŀƴŘ ƛǘŜƳǎ ǿŜƭƭ ŎƭŜŀǊ ƻŦ ǘƘŜ ōŀƪŜƻǳǘ 
zone. 
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8.4.2 Cooldown 

¶ Turn ƻũ ƘŜŀǘŜǊΦ 

¶ During cooldown of the UHV system a second NEG activation cycle (section 8.3) must be 
performed, ideally while the system is still warm at a temperature of around 80°C. 

¶ Subsequently let the system cool down to about 40°C until you can touch the handle of the gate 
valve. 

¶ /ƘŜŎƪƛƴƎ ǘƘŜ ǾŀŎǳǳƳ ƎŀǳƎŜ ƻŦ ǘƘŜ ¢ǳǊōƻ ŎŀǊǘΣ ŎƻƴŬǊƳ ǘƘŀǘ ǘƘŜ ǾŀŎǳǳƳ ƭŜǾŜƭ ƛǎ ƛƴ ǘƘŜ млҍ8 mbar 
range. 

 

 

CAUTION: Do not touch the handle of the gate valve without checking if its 
temperature is below 40°C. Use a laboratory thermometer. 

 

ω Start the ion pump element by pressing the LSA "ON" switch for 5 sec. The display of the LSA 
controller might temporarily ǎƘƻǿ άƻǾŜǊǊŀƴƎŜέΦ !ŦǘŜǊ ŀ ŦŜǿ ǎŜŎƻƴŘǎΣ ŀ ǾŀŎǳǳƳ ǊŜŀŘƛƴƎ 
comparable to the value measured with the ion gauge of the turbo cart is displayed.  

ω /ƻƴŬǊƳ ǘƘŀǘ ǘƘŜ ǾŀŎuum level displayed by the LSA is in the same order of magnitude as the ion 
gauge reading. 

ω Degas the manipulator(s) by moving them forth and back while the system is still warm. 

ω Close the gate valve as soon as the vacuum in the suitcase becomes better than the vacuum in 
your turbo cart. 

ω Wait for approximately 24 hours and let it settle until ultimate base pressure is reached. 

ω 5ǳǊƛƴƎ άǎŜǘǘƭŜ ƛƴέ ƪŜŜǇ the turbo pump connected and running, even though the gate valve is 
closed. 

ω After bakeout and NEG activation the system is ready for operation. Please return to chapter 5 
άhǇŜǊŀǘƛƻƴέ or 6 έLƴǎǘŀƭƭƛƴƎ the suitcase to a UHV ǎȅǎǘŜƳέΦ 

ω In case the suitcase is not immediately used, reinstall the protective vacuum tube and evacuate it 
using a membrane pump.  

8.5 NEG ƅashing 

After some time of normal use, saturation effects of the NEG element may be the reason for an 
increase of base pressure in the suitcase. If and when this happens, depends on what the getter 
ŜƭŜƳŜƴǘ άŜȄǇŜǊƛŜƴŎŜǎέ ŘǳǊƛƴƎ ǎŀƳǇƭŜ ǘǊŀƴǎŦŜǊΣ ƴŀƳŜƭȅ ƻƴ ǘƘŜ ǾŀŎǳǳƳ ƭŜǾŜƭ ƛǘ was exposed to while 
attached to the intermediate chamber or T-piece with the gate valves open.  

Provided the UHV suitcase was not exposed to air but a decrease in pumping performance is observed, 
ŀ ǎƘƻǊǘŜǊ ǊŜŀŎǘƛǾŀǘƛƻƴ ŎȅŎƭŜ όǎƻ ŎŀƭƭŜŘ άb9D ŦƭŀǎƘέύ ƻŦ ǘƘŜ ƎŜǘǘŜǊ ŜƭŜƳŜƴǘ ƛǎ advisable.  
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A NEG flash is the same procedure as described in section 8.3 "NEG activation" but for a shorter time 
ŀƴŘ ŎŀǊǊƛŜŘ ƻǳǘ ŀǘ ƭƻǿŜǊ ǘŜƳǇŜǊŀǘǳǊŜΦ ²Ŝ ǊŜŎƻƳƳŜƴŘ ƅŀǎƘƛƴƎ ǘƘŜ ƎŜǘǘŜǊ ƳŀǘŜǊƛŀƭ ǿƛǘƘ ŀ ƘŜŀǘƛƴƎ 
power of 32W for 30 minutes for a D-100-5 and 42W/30min for a D-200-5 pump. 

The NEG flash procedure does reactivate the getter surface, while not releasing all the absorbed 
Hydrogen from its bulk material.  

8.6 Periodic functional inspection and preventive maintenance 

8.6.1 Cabling 

Check the cabling regularly for damaged insulation or sharp kinks. 
Shield resistance between the outer metallic parts measured between the two plugs must be below 
100 mÝ. 
 
 

 

WARNING: Any damaged cabling is not fit for purpose and has to be 
replaced immediately. 

 
 
8.6.2 Transfer manipulator 

For maintenance of the transfer and storage manipulators, please refer to their respective manuals. 
It is recommend inspecting the haptics of the manipulators regularly. Their motion should feel smooth, 
without excessive force and without metallic scratching. If a scratching noise is observed a factory 
overhaul of the manipulator is required.  
A preventive exchange of the slide bearings every five years is recommended. 
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9 LN2 cryo cooling option 

This section only applies to suitcases with cryo cooling. For cold and ultraclean storage and transport 
of samples, the UHV suitcase is equipped with a liquid nitrogen (LN2ύ ɦ dewar. Cold thermal shields 
surround the sample holders and a cold block thermally links to the specimens parked. 
 
The cryo version is meant to transport sensitive, mainly biological and usually vitrified specimens at 
temperatures close to LN2 temperature and at the same time under true UHV conditions. The cryo 
shield protects the sample from the iƴƅǳŜƴŎŜ ƻŦ ǘƘŜ ƻǳǘŜǊ ǿŀǊƳ ǎǳǊŦŀŎŜǎ. Additionally the sample is 
actively cooled by either the cold sample grabber or a cooling block inside the shields. A Pt100 sensor 
is mounted on the shields for temperature monitoring. 

 
 

Figure 11: Cryo-UHV suitcase with LN2 dewar. 

 

WARNING: When using liquid nitrogen it  is important to respect the safety 
measures for cryogenic liquids and nitrogen gas. Proper training for 
handling liquid nitrogen is needed. 

 

Specimen transfer in the cryo cooled UHV suitcase must be done with great care. Thermal shields, 
sample grabber and sample cooling are precisely linked to optimize thermal contact while internal 
space is limited.  
 
For retracting the transfer arm to its parking position, it is important to align the marking/screw of the 
magnet upright in order to match the guidance pin of the end piece.  
  

 

CAUTION: Ensure correct orientation of the transfer manipulator when 
retracting to the parking position. 
The screw/marking of the outer magnet needs to be kept strictly upright to 
move it into its guided end position.  



VSN40 

 

Oct 2018  Page 29 / 34 Version 5.0 

9.1 Cryo-cooling 

Filling the dewar with liquid nitrogen will cool down the shields and sample parking station inside the 
chamber to temperatures below -150°C. 

 

 

CAUTION: Always use the personal protective equipment (PPE) i.e. safety 
goggles and gloves when handling cryogenic liquids. 
Wear long sleeves/pants and stable closed shoes. 
Make sure a proper ventilation of the room is given. 

 

Prepare a small portable dewar filled with approximately 1 liter LN2. Pour LN2 slowly into the dewar of 
the Cryo-¦I± ǎǳƛǘŎŀǎŜΦ Lǘ ƛǎ ƴƻǘ ǊŜŎƻƳƳŜƴŘŜŘ ǘƻ Ŭƭƭ ǘƘŜ ǎǳƛǘŎŀǎŜ ŘŜǿŀǊ ŘƛǊŜŎǘƭȅ ŦǊƻƳ ŀ ǇǊŜǎǎǳǊƛȊŜŘ [b2 
cylinder since a lot of LN2 might spill. Be careful not to spill excessive LN2 over the UHV suitcase as this 
may crack the viewports by thermic shock.  

Allow a cooldown time of 30-40 min until the shields reach their base temperature. The shields remain 
at a stable base temperature as long as there is LN2 in the dewar. 
Place the lid onto the dewar. For transporting the suitcase while cold, it is strongly recommended to 
use a trolley. Move with great care, in order not to spill any liquid nitrogen. 

 
9.2 Example data 

Whenever samples are highly sensitive to heat and surface contamination, keeping the temperature as 
low as possible may be crucial. Exposure to non-cooled areas and surfaces must be avoided or kept as 
short as possible. Fig. 12 shows an example graph for a temperature measurement of a sample situated 
on the cooling block inside the suitcase. (Be aware that the inner setup and the thermal coupling of 
the sample holder to the shields varies with the type of sample holders.) Within the shields, the sample 
is protected from warm surfaces and heat irradiation. Once the sample is moved away from the cold 
storage and outside the shields, it will warm up due to the heat impact. In addition, atoms/molecules 
in the warm space might condense on the sample surface. Therefore, a fast transfer within a few 
minutes or even seconds is advisable. 

 

9.3 Temperature sensor 

A Pt100 resistor inside the chamber measures the temperature on the sample-cooling block or shield 
(tolerance class A, DIN EN 60751 F 0.15: 0.15 + 0.002 × |T| with T in °C). 
Pt 100 resistors have a resistance of 100 Ҡ at 0 °C. The calibration curve is well known (in °C): 

ὙὝ Ὑ ρ ὃ Ὕ ὄ  Ὕȟ   ὕЈὅ ψυπЈὅ (1) 
ὙὝ Ὑ ρ ὃ Ὕ ὄ Ὕ ὅ Ὕ ρππ Ὕ ȟ  ςππЈὅ πЈὅ (2) 
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Figure 12:  Temperature data taken from the in-built temperature sensor and a second sensor on a sample 

holder (suitcase kept under vacuum by turbo pumping). 0-70min: Sample parked on cooling block, 

cooldown phase. 75-95min: Sample moved away from the block, but kept on the transfer arm within 

the thermal shields. 155-160min: Sample cooled down again and subsequently moved to ambient 

temperature space outside the shields. 

 

With Ὑ ρππЏȟ! σȢωπψσρπᴈ ȟὄ υȢχχυρπᴈ  ὥὲὨ ὅ τȢρψσ

ρπ ᴈ Ȣ  

 

The standard resistance-temperature curve is given in Fig. 12. 
Four-wire temperature measurement with a current of approximately 1 mA is recommended. Fig. 13 
shows the pin layout for the feedthrough. 
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Figure 13: Temperature versus resistance curve for a Pt100 resistor. 
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Figure 14: Pinout of the feedthrough for the Pt100 resistor connection with four-wire measurement. 
  






