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Low Temperatures 
aŶd sariaďle MagŶeiĐ &ields

TESLA JT SPM

 � х�ϱ�daǇƐ�ƵŶiŶteƌƌƵƉted�ŵeaƐƵƌeŵeŶt�Ɵŵe�iŶ�ǀaƌǇiŶŐ 

� ŵaŐŶeƟĐ�fieldƐ�ǁitŚ�ŽŶlǇ�ϭϭ�>�>,e
 � deŵƉeƌatƵƌeƐ�dŽǁŶ�tŽ�ϭ�<�ǁitŚ�4,e
 � hltƌa�lŽǁ�tŚeƌŵal�dƌiŌ
 � DaŐŶeƟĐ�fieldƐ��

Z
 > 3 T

 � KƉƟĐal�aĐĐeƐƐ�
 � ^dD�aŶd�YWlƵƐ��&D�
 � �ƌŐŽŶŽŵiĐ�deƐiŐŶ�Θ�eǆƉaŶdaďle�tŽ�ĐlƵƐteƌƐ
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SupeƌĐoŶduĐiŶg 'ap ǁith Eď ip oŶ Au;ϭϭϭͿ saŵple
Eo ield͖ teŵpeƌatuƌe ϭ.Ϭ <
SpeĐtƌuŵ͗
LoĐk-iŶ aŵplitude ϱϬ ђVPeak  

The TƌiLeg ĐoŶĐept foƌ the 
TESLA JT SPM

The Next 
Breakthrough
The TESLA JT SPM is the latest developŵeŶt iŶ SĐieŶta OŵiĐroŶ͚s  
loŶg historǇ of suĐĐessful sĐaŶŶiŶg proďe ŵiĐrosĐopes. /t is ďased  
oŶ a strategiĐ partŶership ǁith �rǇosaĐ 'ŵď,͕ ǁhose Įeld proveŶ͕ 
proprietarǇ JouleͲThoŵpsoŶ ;JTͿ ĐooliŶg aŶd h,s ŵagŶet teĐhŶolͲ 
ogǇ are uŶited ǁith our eǆperise iŶ STM͕ advaŶĐed speĐtrosĐopǇ 
aŶd YPlus A&M.

The TESLA JT SPM sets the staŶdaƌd iŶ SPM peƌfoƌŵaŶĐe iŶ ǀaƌǇiŶg 
ŵagŶeiĐ ields ǁith piĐoŵeteƌ staďilitǇ aŶd theƌŵal dƌiŌ ďeloǁ 
ϮϬ pŵ peƌ houƌ. The sǇsteŵ is ďased oŶ a ŵodeƌŶ, eƌgoŶoŵiĐ desigŶ 
that deliǀeƌs depeŶdaďle high peƌfoƌŵaŶĐe SPM opeƌaioŶ foƌ suĐ-

Đessful sĐieŶiiĐ ǁoƌk. /t its peƌfeĐtlǇ iŶto SĐieŶta KŵiĐƌoŶ͚s  
ĐoŵpƌeheŶsiǀe suƌfaĐe sĐieŶĐe teĐhŶologǇ poƌfolio aŶd ĐaŶ ďe  
iŶtegƌated iŶto tailoƌed UHV sǇsteŵs ǁith thiŶ ilŵ soluioŶs ;M�EͿ 
aŶd eleĐtƌoŶ speĐtƌosĐopǇ, ĐoŵpliŵeŶiŶg ŵaŶǇ teĐhŶiƋues  
iŶĐludiŶg ARPES, APPES, UPS aŶd yPS.

TESLA JT SPM
 � х ϭϮϬ hƌs hold iŵe ǁith ϭϭ L LHe ǁhile 

 ƌuŶŶiŶgͬƌaŵpiŶg ŵagŶet
 � Joule-ThoŵpsoŶ ĐooliŶg doǁŶ to ϭ < ǁith 

 
ϰHe, ϯHe opioŶal 

 � UHV ŵagŶet ǁith ϯ T ǀeƌiĐal ŵagŶeiĐ ield
 � KpiĐal aĐĐess aŶd iŶ-situ eǀapoƌaioŶ at  

 loǁ teŵpeƌatuƌes
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ϯ T Split Đoil 
ŵagŶet

RadiaioŶ 
shield ;ϭ <Ϳ

RadiaioŶ 
shield ;ϰ <Ϳ

LHe Reseƌǀoiƌ

EddǇ ĐuƌƌeŶt 
daŵpiŶg

toďďle siĐk

SPM

LoĐkiŶg  
ŵeĐhaŶisŵ

ϯ-stage loĐkiŶg ŵeĐhaŶisŵ͗ Thƌee posiioŶs foƌ saŵple eǆĐhaŶge, ip 
eǆĐhaŶge aŶd SPM ŵeasuƌeŵeŶt. Rigid ŵeĐhaŶiĐal aŶd theƌŵal loĐkiŶg 
of the ŵiĐƌosĐopǇ duƌiŶg saŵple aŶd ip eǆĐhaŶge. Release of the  
ŵiĐƌosĐope iŶto the eddǇ ĐuƌƌeŶt daŵpiŶg sǇsteŵ foƌ SPM opeƌaioŶ.

�rǇostat Θ MagŶet TeĐhŶologǇ
�rǇovaĐ͚s h,s ĐrǇostat teĐhŶologǇ ͢provides͚  
ϱ daǇs uŶiŶterrupted SPM ŵeasureŵeŶt iŵe 
at loǁ teŵperatures ǁith eǆĐepioŶallǇ loǁ L,e 
ĐoŶsuŵpioŶ of oŶlǇ ϭϭ L. OperaiŶg aŶd raŵpiŶg 
the h,s ŵagŶet has virtuallǇ Ŷo iŵpaĐt oŶ L,e 
hold iŵe aŶd ĐoŶsuŵpioŶ.

To aĐhieǀe teŵpeƌatuƌes doǁŶ to ϭ <, the 
ďath ĐƌǇostat uses aŶ LEϮ aŶd LHe ǀessel aŶd a 
Joule-ThoŵpsoŶ ĐooliŶg stage ŵouŶted ďeloǁ 
the LHe ďath ĐƌǇostat. Vapoƌ-Đooled shields at LEϮ, 
LHe aŶd ϭ < teŵpeƌatuƌes eŶaďle opiŵal theƌ-
ŵal shieldiŶg aŶd ĐaŶ ďe opeŶed aŶd Đlosed ďǇ a 
ǁoďďle siĐk. The TESLA JT stage uses aŶ eǆteƌŶal 
He supplǇ aŶd ĐaŶ ďe upgƌaded to ϯHe opeƌaioŶ 
aĐhieǀiŶg teŵpeƌatuƌes of appƌoǆiŵatelǇ ϱϬϬ ŵ<.
A ϯ-stage loĐkiŶg ŵeĐhaŶisŵ pƌoǀides ĐoŶǀeŶi-
eŶt aŶd safe saŵple & ip eǆĐhaŶge. A sepaƌate 
theƌŵal sǁitĐh ďetǁeeŶ the ϰHe ďath aŶd JT stage 
alloǁs foƌ opiŵal ĐooliŶg ƌates.

h,s MagŶet
A UHV supeƌĐoŶduĐiŶg split paiƌ ŵagŶet pƌoǀides 
ǀeƌiĐal ŵagŶeiĐ ields up to �� с ϯ T ǁhile alloǁiŶg 
opiĐal aĐĐess at loǁ teŵpeƌatuƌes. AŶ opiŵized 
ĐuƌƌeŶt lead set up ĐoŶsisiŶg of Cu ͬ HTS ;High  
Teŵpeƌatuƌe SupeƌĐoŶduĐtoƌͿ ͬ LTS ;Loǁ Teŵ-

peƌatuƌe SupeƌĐoŶduĐtoƌͿ eŶsuƌes ŵiŶiŵal heat 
load aŶd eǆĐepioŶallǇ loǁ ĐoŶsuŵpioŶ ƌates. The 
ĐƌǇostat aŶd ŵagŶet aƌe fullǇ UHV Đoŵpaiďle aŶd 
ďakeaďle to ϭϮϬΣ C.

CoŶiŶuous & 
staďle iŵagiŶg of 
EďSeϮ at Tсϭ < 
ǁhile ƌaŵpiŶg the 
ŵagŶeiĐ ield 
fƌoŵ Ϯ T to -ϭ T.

Start rampB=2 T B=-1 T

End ramp



The TESLA JT SPM 
Microscope 

Aziŵuthal aŶgles aƌe цϯϬΣ 
aŶd цϭϱϬΣ aŶd opposite poƌts 
pƌoǀide ŵiƌƌoƌ sǇŵŵetƌǇ. All 
opiĐal poƌts aƌe posiioŶed 
at a ϭϬΣ aŶgle fƌoŵ aďoǀe 
ǁith ƌespeĐt to the saŵple 
suƌfaĐe. The aŶgle of iŶĐi- 
deŶĐe is liŵited ďǇ the 
ŵagŶet Đoil desigŶ. Steepeƌ 
aŶgles aƌe aǀailaďle foƌ  
ŵagŶets ǁith ƌeduĐed ields.

MeasuƌeŵeŶt ŵodes͗ STM,  
ŶoŶ-ĐoŶtaĐt AFM ;YPlusͿ aŶd Đoŵplete 
set of speĐtƌosĐopǇ ŵodes iŶĐludiŶg 
STS, /ETS, aŶd foƌĐe speĐtƌosĐopǇ. 

SpƌiŶg suspeŶsioŶ

SĐaŶŶeƌ ǁith spƌiŶg-loaded ip Đaƌƌieƌ 
aŶd ϯ eleĐtƌiĐal ĐoŶtaĐts foƌ YPlus 
AFM opeƌaioŶ

Saŵple ƌeĐepioŶ ǁith Đoaƌse posi- 
ioŶiŶg aŶd ϰ eleĐtƌiĐal saŵple ĐoŶtaĐts

The TESLA JT SPM ĐoŵďiŶes the uliŵate iŶtriŶsiĐ 
staďilitǇ for ĐoŶiŶuous high resoluioŶ iŵagiŶg 
aŶd speĐtrosĐopǇ iŶ varǇiŶg ŵagŶeiĐ Įelds.

The stƌiĐt use of ŶoŶ-ŵagŶeitĐ ŵateƌials alloǁs 
foƌ eĸĐieŶt spƌiŶg suspeŶsioŶ of the SPM head iŶ 
ŵagŶeiĐ ields. AŶ eddǇ ĐuƌƌeŶt daŵpiŶg stage is 
loĐated ďeloǁ the ŵiĐƌosĐope, suĸĐieŶtlǇ faƌ fƌoŵ 
the supeƌ ĐoŶduĐiŶg ŵagŶet. The ŵiĐƌosĐope 
pƌoǀides opiĐal aĐĐess thƌough fouƌ eŶaďliŶg poƌts 
foƌ ǀisiďilitǇ of the ip posiioŶ aŶd appƌoaĐh, iŶ- 
situ deposiioŶ aŶd opiĐal eǆpeƌiŵeŶts, iŶĐludiŶg 
laseƌ illuŵiŶaioŶ. As the ŵiĐƌosĐope eŵploǇs a 
ϮD Đoaƌse ŵotoƌ foƌ lateƌal saŵple posiioŶiŶg aŶd 
appƌoaĐh, the SPM sĐaŶŶeƌ ƌeŵaiŶs iǆed iŶ spaĐe 
aŶd theƌefoƌe iŶ foĐus foƌ opiĐal eǆpeƌiŵeŶts.  
Fouƌ spƌiŶg-loaded eleĐtƌiĐal saŵple ĐoŶtaĐts pƌoǀide 
ŇeǆiďilitǇ foƌ eǆpeƌiŵeŶts ďeǇoŶd staŶdaƌd SPM.

The ŵiĐƌosĐope has ďeeŶ tailoƌed foƌ ease of use 
aŶd safe opeƌaioŶ ďǇ pƌoǀidiŶg iŶdepeŶdeŶt 
saŵple aŶd ip eǆĐhaŶge. The ip appƌoaĐh ĐaŶ ďe 
oďseƌǀed diƌeĐtlǇ ďǇ a CCD Đaŵeƌa aŶd theƌeďǇ  
ƌeduĐes ǁaiiŶg iŵes ďǇ alloǁiŶg the useƌ to iŶd 
the opiŵal ďalaŶĐe ďetǁeeŶ ŵaŶual aŶd auto-

ŵaiĐ ip appƌoaĐh.

The MiĐrosĐope at a glaŶĐe:
 � ϰ opiĐal poƌts 
 � VisiďilitǇ of ip appƌoaĐh & posiioŶ
 � /Ŷ-situ eǀapoƌaioŶ
 � /ŶdepeŶdeŶt saŵple & ip eǆĐhaŶge
 � CoŶiŶuous SPM duƌiŶg ŵagŶeiĐ ield ƌaŵpiŶg 
 � Theƌŵal dƌiŌ ф ϮϬ pŵͬh 
 � Supeƌioƌ eŶeƌgǇ ƌesoluioŶ

KpiĐal aĐĐess 
;CCD Đaŵeƌa 
foƌ oďseƌ-
ǀaioŶ of ip 
appƌoaĐhͿ

KpiĐal aĐĐess 
e.g. foƌ laseƌ, 
illuŵiŶaioŶ, 
eǀapoƌaioŶ

KpiĐal aĐĐess 
e.g. foƌ laseƌ, 
illuŵiŶaioŶ, 
eǀapoƌaioŶ

KpiĐal aĐĐess 
e.g. foƌ laseƌ, 
illuŵiŶaioŶ, 
eǀapoƌaioŶ

AĐĐess foƌ ip aŶd 
saŵple eǆĐhaŶge 

www.ScientaOmicron.comϰ
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TESLA JT SPM 
EǆĐelleŶt STM PerforŵaŶĐe

SupeƌĐoŶduĐiŶg gap ǁith Eď ip at Tсϭ <. 'ap ǁidth ϯ.Ϭϱ ŵeV  
aĐĐ. to �CS aŶd ĐoŶiƌŵaioŶ of ŵiĐƌosĐope teŵpeƌatuƌe.  
Eo iŶstƌuŵeŶtal eŶeƌgǇ ďƌoadeŶiŶg eǆĐept Uŵod ;HF ilteƌs usedͿ. 
Life iŵe ďƌoadeŶiŶg of DǇŶes it͗ ϳϬ ђV ;Red͗ Data, �laĐk͗ itͿ.

AtoŵiĐ ƌesoluioŶ STM oŶ Au;ϭϭϭͿ at Tсϭ < shoǁiŶg ĐoƌƌugaioŶ iŶ the piĐoŵeteƌ ƌaŶge  
aŶd heƌƌiŶgďoŶe ƌeĐoŶstƌuĐioŶ. /Ŷseƌts͗ LiŶe pƌoiles.
Top͗ �сϭ.ϵ T, ϱǆϱ Ŷŵ SĐaŶ ƌaŶge.  
�otoŵ͗ �сϬ T, ϰ ǆ ϰ Ŷŵ SĐaŶ ƌaŶge.

EǆĐepioŶallǇ loǁ theƌŵal dƌiŌ at Tсϭ <. 
ϯ6 houƌs total aĐƋusiioŶ iŵe shoǁiŶg a theƌŵal dƌiŌ staďilisiŶg at ϭϭ.Ϯ pŵͬh.

7:07 hrs

28:28 hrs21:21 hrs

Start 14:14 hrs

35:36 hrs
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Rigid UHV sǇsteŵ ǁith aiƌ  
daŵpiŶg legs

The devoioŶ of SĐieŶta OŵiĐroŶ to preĐisioŶ 
eŶgiŶeeriŶg aŶd the eǆperieŶĐe of 30 Ǉears iŶ the 
SPM ďusiŶess is eŵďodied iŶ the TESLA JT SPM. 

The Ŷeǁ TƌiLeg desigŶ is the plafoƌŵ foƌ the  
TESLA JT SPM, a dediĐated UHV sǇsteŵ foƌ high  
ƌesoluioŶ SPM. A sepaƌate pƌepaƌaioŶ Đhaŵďeƌ is 
aǀailaďle foƌ saŵple sputeƌiŶg, thiŶ ilŵ eǀapoƌaioŶ 

aŶd iŶ-situ gƌoǁth ĐhaƌaĐteƌizaioŶ. The TƌiLeg is 
tailoƌed toǁaƌds eƌgoŶoŵiĐ opeƌaioŶ, ĐoŶǀeŶieŶĐe, 
aŶd staďilitǇ foƌ state-of-the-aƌt SPM ƌeseaƌĐh.

Vieǁ poƌts aŶd ǁoďďle siĐk foƌ  
- ĐoŶǀeŶieŶt ip & saŵple eǆĐhaŶge
- opeƌaioŶ of theƌŵal shields aŶd the stage loĐkiŶg ŵeĐhaŶisŵ

Fast eŶtƌǇ loĐk

UHV ďath ĐƌǇostat ǁith ŵagŶet

Saŵple pƌepaƌaioŶ Đhaŵďeƌ ǁith 
ŵaŶipulatoƌ foƌ saŵple heaiŶg 
aŶd ĐooliŶg, poƌts foƌ sputeƌiŶg, 
eǀapoƌaioŶ, LEED aŶd otheƌ 
saŵple pƌepaƌaioŶ teĐhŶiƋues

The TriLeg Design
at a glaŶĐe:

 � CoŶǀeŶieŶt aĐĐess
 � EƌgoŶoŵiĐ opeƌaioŶ
 � Sŵall footpƌiŶt
 � Rigid aŶd high staďilitǇ
 � EǆpaŶdaďle to Đlusteƌs

The TriLeg Design 
for the TESLA JT SPM 

6
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at a glaŶĐe:
� CoŶǀeŶieŶt aĐĐess
� EƌgoŶoŵiĐ opeƌaioŶ
� Sŵall footpƌiŶt
� Rigid aŶd high staďilitǇ
� EǆpaŶdaďle to Đlusteƌs

LaďϭϬ M�E SǇsteŵ

ARPES-Laď RTTA-ModuleTESLA JT SPM

TESLA JT SPM 
ĐoŵďiŶed ǁith aŶ 
ARPES-Laď ǁith 
RϯϬϬϬ ARPES speĐ-

tƌoŵeteƌ.  
A LTL ;LiŶeaƌ 
TƌaŶsfeƌ LiŶeͿ is 
ĐoŶŶeĐiŶg the tǁo 
sǇsteŵs.

TESLA JT SPM 
ĐoŵďiŶed ǁith 
aŶ ARPES-Laď  
ǁith DAϯϬ ARPES 
speĐtƌoŵeteƌ aŶd 
thƌee EVK ϱϬ M�E 
SǇsteŵs.  
Tǁo RTTA ;Radial 
TelesĐopiĐ TƌaŶsfeƌ 
AƌŵsͿ aƌe used foƌ 
safe tƌaŶsfeƌ ďe- 
tǁeeŶ the ŵodules.

Modular SǇsteŵ 
Concept

TodaǇ͚s researĐh reƋuires the  
ĐoŵpleŵeŶtarǇ use of various 
surfaĐe aŶalǇsis ŵethods aŶd 
thiŶ Įlŵ deposiioŶ teĐhŶiƋues. 
�ased oŶ SĐieŶta OŵiĐroŶ͚s vast 
eǆperise iŶ eŶgiŶeeriŶg͕ h,s 
sǇsteŵ soluioŶs are tailored  
to the speĐiĮĐ Ŷeeds  
of the Đustoŵer͚s  
eǆperiŵeŶt.  
�ue to its ŵodular desigŶ͕ the 
TESLA JT SPM is eǆpaŶdaďle 
for Ŷeǁ reƋuireŵeŶts Ͳ eveŶ 
aŌer Ǉears.

TESLA JT SPM

TESLA JT SPM ARPES-LaďLTL

RTTA

EVK ϱϬ M�E sǇsteŵ

ARPES-Laď EVK ϱϬ M�E sǇsteŵ

ϳ
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Microscope

STM ƌesoluioŶ͗ AtoŵiĐ, Au;ϭϭϭͿ
YPlus AFM ƌesoluioŶ͗ AtoŵiĐ, siŶgle ĐƌǇstal EaCl ;ϭϬϬͿ oƌ Si;ϭϭϭͿ
SĐaŶ ƌaŶge yz�͗  6.ϱ ǆ 6.ϱ ǆ ϭ.Ϯ ʅŵ ;ϯϬϬ <Ϳ
  ϭ.Ϯ ǆ ϭ.Ϯ ǆ Ϭ.Ϯ ;ϭ.ϱ <Ϳ
EleĐtƌiĐal ip ĐoŶtaĐts͗  ϯ ;used foƌ YPlusͿ
Saŵple Đoaƌse ƌaŶge͗ y� с ϰ ǆ 6 ŵŵ
Saŵple size͗  ϭϬ ǆ ϭϬ ŵŵ
EleĐtƌiĐal saŵple ĐoŶtaĐts͗ ϰ ;iŶĐl. oŶe foƌ 'ED oƌ U'APͿ
'ap ǀoltage͗  цϭ V aŶd цϭϬ V
TuŶŶelliŶg ĐuƌƌeŶt͗  Ϯ pA to ϯϬϬ ŶA

Cryostat 

MiŶ. SPM teŵpeƌatuƌe͗  TM/E ф ϭ.Ϯ < ;ϰHe; ϯHe opioŶal oŶ ƌeƋuestͿ
LHe holdiŶg iŵe͗ х ϭϮϬ hƌs ;ŵagŶet opeƌaioŶͿ
LHe ĐƌǇostat ǀoluŵe͗ ϭϭ.ϯ l
LHe ĐoŶsuŵpioŶ ф Ϭ.ϭ lͬhƌ
LEϮ holdiŶg iŵe͗ х ϭϮϬ hƌs
LEϮ ĐƌǇostat ǀoluŵe͗ Ϯϭ.ϳ l
LEϮ ĐoŶsuŵpioŶ ф Ϭ.Ϯ lͬhƌ
�akeout teŵpeƌatuƌe͗  ŵaǆ. ϭϮϬΣ ǁith ŵagŶet ;ϭϰϬΣ ǁͬoͿ 
'uaƌaŶteed ďase pƌessuƌe͗ ϯǆϭϬ-ϭϬ ŵďaƌ

OpiĐal AĐĐess
ϰ aĐĐess poƌts /R-ilteƌ ǁiŶdoǁs
Aziŵuth aŶgles͗  цϯϬΣ & цϭϱϬΣ
Polaƌ aŶgle͗ ϭϬΣ to suƌfaĐe plaŶe
 

    

MagŶeiĐ &ield 

MagŶeiĐ ield͗ �� х ϯ T ;ǀeƌiĐalͿ
MagŶet tǇpe͗ ϭD UHV supeƌĐoŶduĐiŶg split 
  paiƌ ;otheƌ ĐoŶig. oŶ ƌeƋuestͿ

te haǀe ageŶts aŶd sales
ƌepƌeseŶtaiǀes aƌouŶd the
ǁoƌld - aŶd ƌight Ŷeǆt dooƌ.
Please ĐheĐk ouƌ ǁeďsite foƌ
Ǉouƌ loĐal ĐoŶtaĐt aŶd paƌtŶeƌ.
MaŶǇ thaŶks.
ǁǁǁ.sĐieŶtaoŵiĐƌoŶ.Đoŵ

How to contact us:

EďSeϮ at ϭ.Ϭϭ < ʹ Chaƌge DeŶsitǇ taǀe, Vgap с ϱϬ ŵV, /
T
 с Ϭ.6 ŶA,� с Ϭ T, ϭϰǆϭϰ Ŷŵ
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