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The Scienta Omicron 
   DryCoolTM Technology

The Fermi DryCoolTM SPM com-
bines a cryogen-Free cooling 
system with a state-of-the art 
SPM head for high resolution 
STM and QPlus imaging and 
spectroscopy in UHV for exten-
ded operations at low (<10K) 
and variable temperatures.

T he highes t performing s canning 
prob e micros copes  hav e his tori-
cal l y b een cool ed  with L H e.  
G iv en the s tead il y increas ing 
price of L H e,  the s afety concerns  
rel ated  to the hand l ing of cryo-
gens ,  and  the d es ire for ex ten-
d ed  ( months - l ong)  l ow tempera-
ture operation͕ Scienta Kŵicron 
has integrated an aůternatiǀe 
cooůing ŵethod into our SWD͚s.

Kur uniƋue �rǇ�ooůΡ technoůogǇ 
integrates  a cl os ed - cycl e,  cryo-
Ĩree cooůing eůeŵent to the SWD͕ 
whil e s imu l taneou s l y d ecou pl ing 
the ŵechanicaů and acoustic 
impact. T he res u l t is  a s canned  
prob e s ys tem that performs  
with eǆtreŵeůǇ ůow driŌ and 
picometer s tab il ity,  prov id ing an 
eǆceůůent půaƞorŵ Ĩor ůongͲterŵ 
ex periments  s u ch as  s canning 
tunneůing spectroscopǇ ;SdSͿ͕ 
ineůastic tunneůing spectroscopǇ 
;/�dSͿ and atoŵ ŵanipuůation.

Kur speciaů design enabůes operation 
anywhere in the temperatu re range from 
beůow ϭϬ < to ϰϬϬ<͕ with the uniƋue 
featu re of ind epend ent temperatu re 
controů oĨ the tip and the saŵpůe. dhis 
approach paǀes the waǇ Ĩor scientists to 
continuousůǇ perĨorŵ ůow and ǀariabůe 
teŵperature SdD͕ SdS and YWůus ncͲ�&D 
ex periments .

&ig. ϭ ;ůeŌͿ͗ SdD ŵeasureŵent and corresponding ůine 
profiůe aůong the bůacŬ ůine on �g;ϭϭϭͿ at d с ϵ.ϴ < with 
ru nning cool er.
&ig. Ϯ ;insertͿ͗ SdD sensor

T he l ow thermal ,  mechanical  and  
acoustic noise oĨ the �rǇ�ooůΡ technoůͲ 
ogy res u l ts  in a s tab il ity l ev el  compara-
bůe to SWDǲs using conǀentionaů cooůing 
techniƋues ;see &ig. ϭͿ.  
dhe superior driŌ perĨorŵance in ǆͬǇͬǌ  
oĨ фϬ.Ϯ �ͬh proǀides an ideaů půaƞorŵ  
for l ong- term s pectros copy ex periments  
;reĨ. &ig. ϯͿ.

Easy and convenient access to  
low-temperature STM and QPlus AFM

&ig. ϯ ;rightͿ͗ ,igh resoůution scanning tunneůůing spec-
troscopǇ on �g;ϭϭϭͿ with running cooůer.  
;aͿ /ͬs spectruŵ cůearůǇ shows the onset oĨ the surĨace 
state at Ͳϲϳ ŵes. ;bͿ d/ͬds spectruŵ oĨ ;aͿ

STM Results
Raw Data



�aŵping Ĩroŵ
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The Fermi DryCoolTM SPM employs 
the Scienta Omicron leading 
QPlus AFM technology. 

�n essentiaů part oĨ successĨuů 
Ypůus �&D operation is the 
sensor construction technoůogǇ. 
Scienta Kŵicron has ůong been 
the recogniǌed ůeader in proǀi-
ding the highest ƋuaůitǇ͕  ŵost 
reůiabůe Ypůus �&D sensor tech-
nol ogy. W e hav e now d ev el oped  

QPlus AFM Results

Stability of the system - from µm to sub-pm

&ig. ϰ ;insertͿ͗ YWůus sensor
&ig. ϱ ;ůeŌͿ͗ �toŵicaůůǇ resoůǀed Ea�ů;ϭϬϬͿ.
&ig. ϲ ;rightͿ͗ dopographǇ oĨ a Si;ϭϭϭͿ  
7 x 7  recons tru cted  s u rface.

an ad v anced ,  au tomated  manu factu ring 
proces s  that ens u res  high yiel d  s ens ors  
with sharp resonance ĨreƋuencies and 
high ƋuaůitǇͲĨactors. dhis eǆceůůence is 
deŵonstrated bǇ Scienta Kŵicron instru-
ments  b eing u s ed  in the v as t maj ority of 
Ypůus �&D peerͲreǀiewed pubůications. 

/ŵpůeŵenting this saŵe ůeǀeů oĨ perĨor-
mance in a cl os ed - cycl e cool ed  s ys tem 
is  an engineering chal l enge d u e to the 
sensitiǀitǇ oĨ the Ƌuartǌ tuning ĨorŬ.  

dhe &erŵi �rǇ�ooůΡ ŵechanicaů sǇsteŵ  
is  d es igned  to enab l e high performance 
YWůus �&D operation in aůů eǆperiŵents. 
tith our sophisticated eǆͲsitu preaŵpůi-
fier technoůogǇ and the high perĨorŵance  
W>> in the Datriǆ ϰ SWD controůůer͕  per-
Ĩorŵing YWůus eǆperiŵents is both easier 
and  more powerfu l  when compared  to 
anǇ other YWůus �&D půaƞorŵ.

&ig. ϳ ;ůeŌͿ͗ sibration spectruŵ oĨ the 
cl os ed  cycl e cool er.
&ig. ϴ ;rightͿ͗ Eo reŵaining ǀibrations oĨ 
the cl os ed  cycl e cool er.

� ŵain deǀeůopŵent goaů Ĩor 
the &erŵi �rǇ�ooůdD SWD was to 
achieǀe the Ŭnown stabiůitǇ ůeǀeů 
oĨ ǌ с ϭ pŵ oĨ ůowͲteŵperature 
SWDǲs with conǀentionaů cooůing 
techniƋues such as ŇowͲ or bath 

crǇostats. �s shown in &ig. ϳ Θ ϴ͕ 
we had to daŵp the ǀibrations bǇ 
6  ord ers  of magnitu d e from the 
ђŵͲrange ;&ig. ϳ Ͳ bůue curǀeͿ to 
the pŵͲrange ;&ig. ϴ Ͳ red curǀeͿ.
T o proof the s tab il ity l ev el ,  we 

record ed  a power s pectru m in point mod e with 
ĨeedbacŬ switched oī. 
�s shown in &ig. ϴ͕ aůů ĨreƋuencies are weůů beůow 
the ǌ с ϭ pŵ ůeǀeů ;&ig. ϴ͗ bůue dashed ůineͿ which 
deŵonstrates the eīectiǀe decoupůing oĨ the  
cůosed cǇcůe cooůer Ĩroŵ the SWD.
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dhe distinctiǀe tip eǆchange ŵe-
chanisŵ oĨ the &erŵi �rǇ�ooůΡ 
SWD Ŭeeps the saŵpůe at ůow 
teŵperature whiůe the tip is 
ƋuicŬůǇ and saĨeůǇ eǆchanged. 

dhe wobbůe sticŬ ŵoǀes SdD tips 
or YWůus �&D sensors Ĩroŵ the 
carou s el  to the l oad ing s tage. 
L oad ing on to the s canner u s es  a 
baǇonet ůocŬing ŵechanisŵ and 

tobbůe sticŬ

�arouseů

T ip l oad ing s tage

Saŵpůe půate

T ip trans fer 
pl ate

taŬes just seconds. dhis design 
ensures that there is no risŬ to 
d amage the s canner d u ring the 
ex change proces s .

Easy and Safe to Operate
SPM Design

www.ScientaOmicron.com
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dhe &erŵi �rǇ�ooůdD SWD is ŵounted on a  
sŵaůů �EϭϬϬ Ňange oīering a coŵpact and cost  
eīectiǀe půaƞorŵ Ĩor ůow teŵperature SWD.

dhe inͲǀacuuŵ /ͬs conǀerter proǀides superior 
s ignal  to nois e,  l ow tu nnel l ing cu rrents  and  
s pectros copy.

T he internal  s pring s u s pens ion with ed d y cu rrent 
daŵping ensures unparaůůeůed ǀibration isoůation.

dherŵaů shieůds ŵaintain tip and saŵpůe at the 
s ame temperatu re,  gu aranteeing l ow thermal  
driŌ.

>arge therŵaů shieůd door enabůes ƋuicŬ and 
easǇ tip or saŵpůe eǆchange. dhe saŵpůe can 
reŵain in půace at ůow teŵperature during tip 
ex change.

� coŵpact scanner design with uůtraͲůight tip 
carriers  enab l e high s tab il ity and  high s peed  
s canning.

Features of the SPM Head

www.ScientaOmicron.com
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The Fermi DryCoolTM SPM is a 
compact and cost effective solu-
tion for UHV SPM in a tempera-
ture range from 10 K to 400 K. 

T he compact d es ign with cl o-
s ed  cycl e cryos tat and  thermal  
shieůds Ŭeeps the tip and saŵpůe 
at the s ame temperatu re d u ring 
ex periments . T his  gu arantees  
ůow therŵaů driŌ and ŵaŬes the 
&erŵi �rǇ�ooůdD SWD an ideaů 
and cost eīectiǀe soůution Ĩor 
imaging,  tu nnel l ing s pectros -  
copǇ and atoŵ ŵanipuůation 
ex periments .

�ue to the uniƋue design oĨ the 
SWD head the teŵperature oĨ 
the tip and the saŵpůe can be 
fiǆed independentůǇ Ĩroŵ each 
other. 

/t incůudes inͲsitu tip eǆchange͕ 
saŵpůe coarse positioning and 
integral  ed d y cu rrent d amping 
Ĩor the ŵost eīectiǀe ǀibration 
isoůation.

T he compact s canner d es ign and  
uůtraͲůight tip carriers oīer high 
s tab il ity and  the capab il ity for 
highest scan speed. YWůus �&D 
operation is optionaůůǇ aǀaiůabůe.

&or SdD operation the instru-
ment empl oys  a prov en pre-
aŵpůifier with inͲsitu /ͬs con-
v erter and  a tu nnel l ing cu rrent 
range Ĩroŵ ф ϭ p� to ϯϯϬ n�. 

Wieǌo inertia ŵotors aůůow Ĩor 
saŵpůe coarse positioning in ǆ 
and ǌ directions.

dhe &erŵi �rǇ �ooůdD SWD is 
prov id ed  as  a part of a compact 
turnŬeǇ h,s sǇsteŵ.

Independent 
 tip and sample temperature

Scanner design
� new uůtraͲcoŵpact and rigidůǇ ŵounted scanner 
with ůight weight tip carriers enabůes high stabiůitǇ 
and  high s peed  s canning. T he s ampl e is  mou nted  
on the coarse positioning deǀice Ĩor saŵpůe ŵoǀeͲ 
ŵent in ǆ and ǌ direction. &our eůectricaů saŵpůe 
contacts are aǀaiůabůe as an option. 

hůtra coŵpact scanner design Ĩor high stabiůitǇ and high speed 
scanning. zeůůow ŵarŬed͗ opticaů access. 
Krange ŵarŬed͗ inͲsitu eǀaporation. 
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Scienta Kŵicron͚s ϯϬ Ǉears oĨ eǆperience and 
ŬnowͲhow in the SWD business is eŵbodied in the 
new &erŵi �rǇ�ooůΡ SWD. dhe Ĩaŵous Dh>d/-
WZK�� sǇsteŵ design has proǀen itseůĨ in oǀer 

ϭ͕ϬϬϬ instaůůations and Ĩorŵs the core ŵoduůe Ĩor 
ŵuůtiͲtechniƋue hůtraͲ,ighͲsacuuŵ ;h,sͿ  
appůications.

Features of the System

ap
pr

. 2
50

0m
m

Zigid Ĩraŵe Ĩor cůosedͲcǇcůe cooůer 
support and isoůation. 'uided aůignŵent 
prov id es  an eas y and  s afe conv ers ion b et-
ween cooůing and baŬeͲout position 
for the cool er.

�ůosed cǇcůe cooůer in cooůing position.
/nitiaů daŵping stage to eůiŵinates aůů 
ŵajor ŵechanicaů ǀibrations cůosedͲcǇcůe 
cool er.

2 nd  d amping s tage el iminates  res id u al  
mechanical  and  thermal  nois e ind u ced  b y 
the cl os ed - cycl e cool er.

Seperate͕ gated anaůǇsis and preparatiͲon 
chaŵber proǀide sǇsteŵ ŇeǆibiůitǇ.

Wroǀen Ĩast entrǇ ůocŬ design oīers eǆpan-
sion capabiůities.

�ight position storage carouseů Ĩor tips͕ 
prob es  and  s ampl es .

�uaů shaŌ wobbůe sticŬ Ĩor Ĩast tip and 
s ampl e trans fer.

appr. 1850mm
appr. 1050mm
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America Europe & Africa Asia & Australia

How to contact us

W e hav e agents  and  s al es  
representatiǀes around the 
worl d  -  and  right nex t d oor. 
Wůease checŬ our website Ĩor 
you r l ocal  contact and  partner. 
DanǇ thanŬs.
www.s cientaomicron.com

Technical Data

 
How to contact us:
www.ScientaOmicron.com
info@ScientaOmicron.com
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dhe �rǇ�ooůdD &erŵi proǀides aůů the benefits oĨ 
conǀentionaů ůowͲteŵperature SWDǲs without 
their d is ad v antages .

Deasureŵent ŵodes͗
ͻ SdD
ͻ SdS
ͻ  ncͲ�&D ;YWůusͿ

deŵperature͗ 
ͻ deŵperature range͗ d с ϭϬͲϰϬϬ <
•   T ip and  s ampl e temperatu re can b e s et  
 ind epend ent from each other

�riŌ͗
ͻ ǆͬǇͬǌ driŌ͗ фϬ.ϱ�ͬh ;tǇpicaů фϬ.Ϯ�ͬhͿ

�oarse ŵotion͗
ͻ Saŵpůe coarse ŵotion͗ ϲŵŵ

StabiůitǇ͗
ͻ ǌͲstabiůitǇ фϮpŵ ;tǇpicaů фϭ.ϱpŵͿ

�rǇostat͗
ͻ �ůosed cǇcůe crǇostat cooůed bǇ a 'iīord DcDahon cooůer

Scan range͗
ͻ at rooŵ teŵperature͗ Ϯ.ϵђŵ ǆ Ϯ.ϵђŵ ǆ Ϭ.ϵђŵ
ͻ at base teŵperature͗ Ϭ.ϴђŵ ǆ Ϭ.ϴђŵ ǆ Ϭ.ϯђŵ 




