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The Scanning Probe Microscopy service 
named “Pole Champ Proche” supplies 
SUHPLXP� WRROV�� WR� REVHUYH� DQG�PDQLSXODWH�
DWRPV�� PROHFXOHV� RU� QDQRVFDOH� REMHFWV� RQ�
WKH� PLFUR� WR� VXEQDQRPHWHU� VFDOH�� PDNLQJ�
these instruments essentials to Nanoscience 
and Nanotechnology. The PCP facility is 
organised into 2 domains depending on the 
measurement environment: 

ë�$,5�GRPDLQ�IRU�PLFURVFRSHV�RSHUDWLQJ�LQ�DLU�
DPELHQW��OLTXLG�RU�FRQWUROOHG�JDV�DWPRVSKHUH

ë� 8+9� GRPDLQ� IRU� PLFURVFRSHV� RSHUDWLQJ�
XQGHU�8OWUD�+LJK�9DFXXP

:LWK� �� LQVWUXPHQWV� DQG� ���Pt� RI� DUHD� LQ� D�
,62��FHUWLįHG�HQYLURQPHQW� ORFDOL]HG�RQ� WKH�
JURXQG�İRRU�RI�,(01��WKH�IDFLOLW\�KRVWV�DERXW�
���H[SHUW�XVHUV��3DUW�RI�WKH�LQVWUXPHQWV�DUH�
on free access and can be booked online. 
One day training for beginners is provided 
in request.  The team is composed of 3 
SHUPDQHQW� HQJLQHHUV� SURYLGLQJ� LQWHUQDO��
H[WHUQDO�DFDGHPLF�DQG�LQGXVWULDO�VHUYLFHV�
LQ� WKH� IUDPHZRUN� RI� WKH� 5(1$7(&+�
QDWLRQDO� QHWZRUN�� 7KHLU� PLVVLRQ�

concern also the development of 
QHZ� LQVWUXPHQWV� DQG� H[SHULPHQWDO�

techniques in collaboration 
ZLWK� XVHUV�� 6WDUW�XS� DQG� 630�

companies.

Head of PCP 
D. Deresmes 
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• Air domain SPM’s I. 1-4
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• UHV domain SPM’s   I. 5-8
­�'RPLQLTXH�'HUHVPHV   ­�Maxime Berthe   ­�6\OYLH�*RGH\
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Ě��$33/,&$7,21�(;$0PLES
ë�7RSRJUDSKLF�PRQLWRULQJ�RI�WHFKQRORJLFDO�SURFHVVHV�DQG�PDWHULDO�JURZWK��0ROHFXODU�
beam epitaxy, Etching, Film deposition, lithography
ë�/RFDO�FKDUDFWHUL]DWLRQ�LQ�FRQWDFW�PRGH�RI�WKH�SK\VLFDO�SURSHUWLHV�RI�WKH�PDWHULDO��
(OHFWULFDO�FRQGXFWLYLW\�E\�&$)0�RU�WKHUPDO�E\�67K0��3LH]RHOHFWULF�UHVSRQVH�E\�3)0��
Measurement of adhesion force and mechanical property by force spectroscopy
ë�/RFDO�FKDUDFWHUL]DWLRQ�LQ�QRQ�FRQWDFW�PRGH�RI�WKH�SK\VLFDO�SURSHUWLHV�RI�
WKH�VXUIDFH��0HDVXUHPHQW�RI�HOHFWURVWDWLF�DQG�PDJQHWLF�IRUFHV��()0��0)0���
PHDVXUHPHQW�RI��FKDUJHV���PHDVXUHPHQW�RI�VXUIDFH�SRWHQWLDO��.3)0���'HQVLW\�RI�
VWDWHV��670�

Ě�ADVANTAGES & LIMITATIONS
+ �'�QDQRPHWULF�WRSRJUDSK\�PHDVXUHPHQW���VXE�QDQRPHWULF�URXJKQHVV�

measurement
+ 6LPXOWDQHRXV�ORFDO�SK\VLFDO�LPDJLQJ�DQG�FKDUDFWHUL]DWLRQ
- 7LS�&RQYROXWLRQ���� - /RZ�VFDQ�VSHHG

The Scanning Probe Microscopes 
use a recent technique (Nobel prize in 

Physics 1986) of microscopy where a probe 
 ( tip) interacts with the surface of the sample 
at a very short distance (Angstrom to 100nm). 
This interaction is based on tunneling current 
or atomic force that is kept constant thanks to 

a feedback loop which controls the distance 
between tip and surface with an actuator. 

Z topography (Angstrom to 10µm) can 
therefore be saved for each coordinate 

points (X,Y) ranging from 5nm to 
100µm depending of the 

microscope model.

�7KH�SUREH�LQWHUDFWV�LQ�FRQWDFW��&��RU�QRQ�FRQWDFW��1&��PRGH�
DQG�FDQ�ZRUN�LQ�VWDWLF�RU�G\QDPLF�PRGH��9DULRXV�SK\VLFDO�
characteristics of the surface can be adressed through differents 
modes of measurement:  
ë�670��6FDQQLQJ�7XQQHOLQJ�0LFURVFRS\��1&����
�ë�/'26��/RFDO�'HQVLW\�RI�(OHFWURQLF�6WDWHV���1&�
ë�$)0��$WRPLF�)RUFH�0LFURVFRS\��&��1&���)RUFH�6SHFWURVFRS\��&�
ë�()0��(OHFWURVWDWLF�)RUFH�0LFURVFRS\��1&�
ë�0)0��0DJQHWLF�)RUFH�0LFURVFRS\��1&�

ë�.3)0��.HOYLQ�3UREH�)RUFH�0LFURVFRS\��1&�
ë�&$)0��&RQGXFWLYH�$WRPLF�)RUFH�0LFURVFRS\��&�

ë�3)0��3LH]RHOHFWULF�)RUFH�0LFURVFRS\��&�
ë�6&0��6FDQQLQJ�&DSDFLWDQFH�0LFURVFRS\��&�
ë�67K0��6FDQQLQJ�7KHUPDO�0LFURVFRS\��&�

• Sample dimension : 5mm square to 20cm diameter
• Scan range :���QP�WR����wP����0D[��=�UDQJH���wP�
• Resolution : /DWHUDO��QDQRPHWULF���9HUWLFDO���SP
• Working Mode :�$)0�7DSSLQJ��()0��.3)0��&$)0��
���3)0��67K0��)RUFH�VSHFWURVFRS\��6&0
• Environnement :�$PELHQW�DLU��1LWURJHQ�JDV
• Temperature :�$PELHQW
Ě��ADVANTAGES & LIMITATIONS
 +  /DUJH�VDPSOH��ODUJH�FRDUVH�GLVSODFHPHQW�RI�WKH�
FKXFN���wP�UHVROXWLRQ�
 -  $FRXVWLF�DQG�YLEUDWLRQDO�1RLVH�VHQVLWLYH

DIMENSION   %UXNHU

 Dominique Deresmes

• Sample dimension : 5mm square to 20cm diameter
• Scan range :���QP�WR����wP���;�DQG�<�OLQHDUL]DWLRQ�IHHGEDFN��
������FORVH�ORRS����0D[��=�UDQJH����wP
• Resolution : /DWHUDO��QDQRPHWULF���9HUWLFDO���SP
• Working Mode :�$)0�7DSSLQJ��$)0�3HDNIRUFH��()0��.3)0��&$)0�����
������3HDN)RUFH�781$��3)0��67K0��)RUFH�VSHFWURVFRS\
• Environnement :�$PELHQW�DLU��1LWURJHQ�JDV
• Temperature :����r&�WR����r&
Ě��APPLICATIONS
• PeakForce 
• Thermal chuck for small sample
Ě��ADVANTAGES & LIMITATIONS
 +  /DUJH�VDPSOH��ODUJH�FRDUVH�GLVSODFHPHQW�RI�WKH�FKXFN
������wP�UHVROXWLRQ�
 -  $FRXVWLF�DQG�YLEUDWLRQDO�1RLVH�VHQVLWLYH

ICON

 Dominique Deresmes

            PCP
AIR DOMAIN SPM’s
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• Sample dimension : 5mm square to 5cm diameter
• Scan range :���QP�WR����wP���0D[��=�UDQJH���wP�
• Resolution : /DWHUDO��QDQRPHWULF���9HUWLFDO���SP
• Working Mode :�$)0�7DSSLQJ
• Environnement :�$PELHQW�DLU�DQG�OLTXLG
• Temperature :�$PELHQW
Ě��APPLICATIONS
ë�,Q�VLWX�HOHFWURFKHPLFDO�JURZWK�PRQLWRULQJ�
Ě��ADVANTAGES & LIMITATIONS
 +  7LS�(QKDQFHG�5DPDQ�6SHFWURVFRS\��7(56�
   tip optical bench
 - $FRXVWLF�DQG�YLEUDWLRQDO�1RLVH�VHQVLWLYH

BIOSCOPE   %UXNHU

 Dominique Deresmes

• Sample dimension : 5mm square to 15mm diameter
• Scan range :���QP�WR����RU����wP��WZR�VFDQQHUV�DYDLODEOH�����
0D[��=�UDQJH����RU��wP�

• Resolution : /DWHUDO��QDQRPHWULF���9HUWLFDO���SP
• Working Mode :�$)0�7DSSLQJ��()0��.3)0��&$)0��3)0��)RUFH�

spectroscopy
• Environnement :�$PELHQW�DLU��1LWURJHQ�JDV��DQG�/LTXLG
• Temperature :�$PELHQW

Ě��ADVANTAGES & LIMITATIONS
+  /RZ�QRLVH�LPDJLQJ
- Small sample
- Limited coarse deplacement

MULTIMODE   %UXNHU

 Dominique Deresmes

            PCP
AIR DOMAIN SPM’s

7RSRJUDSK\�DQG�WKHUPDO�FRQGXFWLYLW\�RI�FDUERQ�¿EHU�LQ�HSR[\�PDWUL[��$)0�67+0�

2D-3D growth GaSb/GaAs (AFM)
Collagen on silicon surface

Topo and MFM image of ferromagnetic domain wall position in multiferroic heterostructures 

Topo and  PFM cycle 
Of a 60nm PZT dot

(1pm displacement sensitivity)

Conducting AFM statistics from a large 
array of sub-10 nm molecular junstions

Gas sensing transistor polarization (KPFM)
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VTAFM   Omicron

 Dominique Deresmes

• Sample dimension : 4x6mm  to 15mm square
• Scan range : ��wP���0D[��=�UDQJH���wP
• Resolution : /DWHUDO��QDQRPHWULF���9HUWLFDO���SP
• Working Mode : $)0��()0��.3)0��&$)0��3)0��670
• Environnement : 8OWUD�+LJK�9DFXXP
• Temperature : 50K to 1000K

Ě��APPLICATIONS
• /DVHU�EHDP�GHİHFWLRQ���DOORZ�FRQWDFW�PRGHV�
ë�3UHSDUDWLRQ�FKDPEHU�IRU�VDPSOH�DQG�7LS
ë�6DPSOH�KHDWHU
• Mass spectrometer
• Ion gun 
• 3 metal evaporator
Ě�ADVANTAGES & LIMITATIONS
 + Variable temperature operation
 - 6PDOO�VDPSOH

JT-SPM   SPECS 

 6\OYLH�*RGH\
• /RZ�WHPSHUDWXUH�6FDQQLQJ�3UREH�0LFURVFRSH��
����.�PLQLPXP��-RXOH�7KRPVRQ�VWDJH�
• 670�$)0�PRGHV��QF�$)0��.3)0
• /HQJWK�([WHQVLRQ�5HVRQDWRU��.ROLEUL�VHQVRU���I� ��0+]�
. ����N1�P�4ĩ�������DW��.����1DQRQLV�FRQWUROOHU
• ;<�6FDQ�5DQJH����.��.���a��wP�a�wP��=�6FDQ�5DQJH�
���.��.���a���wP�a����wP
• �7�PD[LPXP�PDJQHWLF�įHOG�SHUSHQGLFXODU�WR�VDPSOH�
surface
• $U�VSXWWHU�JXQ�IRU�VXUIDFH�SUHSDUDWLRQ��/(('�$(6�
• .(17$;�HYDSRUDWRU��&2�IXQFWLRQDOLVDWLRQ�

Ě��APPLICATIONS
ë�6WUXFWXUH�DQG�HOHFWURVWDWLF�SURSHUWLHV�RI�VXUIDFHV��DGDWRPV��XQLTXH�PROHFXOHV�
or molecular assemblies, nanostructures, nano-objects 
ë�6XUIDFH�SRWHQWLDO�GHWHUPLQDWLRQ��VLQJOH�FKDUJH�WUDQVIHU�GHWHFWLRQ
Ě��ADVANTAGES & LIMITATIONS

+ $)0�DQG�670�VLPXOWDQHRXV�PRGHV
+ 6XEPROHFXODU�UHVROXWLRQ��WLS�IXQFWLRQDOL]DWLRQ�
+ constant height measurements
- need for a minimum density of objects of interest 
�RI�WKH�RUGHU�RI�RQH�SHU������wP���RQ�DERXW��PP2

.ROLEUL�6HQVRU

6XE�PROHFXODU�UHVROXWLRQ

.3)0�6SHFWURVFRS\

,GHQWLįFDWLRQ�RI�&1�HW�,�WHUPLQDLVRQ�JURXSV

6HOI�DVVHPEOHG�PRQROD\HUV�RQ�6L�%

            PCP
UHV DOMAIN SPM’s
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• 6XUIDFH�LPDJLQJ�RI�FRQGXFWLQJ�RU�VHPLFRQGXFWLQJ�VXUIDFHV�
down to the atomic scale.
• Electrical testing on surfaces or nanostructures with atomic 
SUHFLVLRQ�DQG�XOWUD�ORZ�GULIW�UDWH�����SP�K��
• $OO�PRGHV�RI�RSHUDWLRQ�FRPSDWLEOH�ZLWK�ORZ�WHPSHUDWXUH�GRZQ�
to 4K.
Ě��APPLICATIONS
• Investigation of defects at the atomic scale in semiconductors 
DQG�QDQRVWUXFWXUHV�E\�6FDQQLQJ�7XQQHOLQJ�PLFURVFRS\��670���
&RPSOHPHQWDULW\�ZLWK�7(0��
• Electronic properties of surfaces and nanostructures at 
WKH�DWRPLF�VFDOH�E\�6FDQQLQJ�7XQQHOLQJ�6SHFWURVFRS\��676���
&RPSOHPHQWDULW\�ZLWK�0%(��PXOWLSOH�SUREH�670��WXQQHOLQJ�
induced light-emission spectroscopy.
Ě��ADVANTAGES & LIMITATIONS
 + ([WUHPH�UHVROXWLRQ��EHWWHU�WKDQ����SP�

+ (OHFWURQLF�PHDVXUHPHQWV��ORFDO�HOHFWURQLF�GHQVLW\�RI�VWDWHV�
- /LPLWHG�DVSHFW�UDWLR���RQO\�İDW�VXUIDFHV
- 2QO\�FRQGXFWLQJ�DQG�VHPLFRQGXFWLQJ�VDPSOHV

LT-STM   Omicron

 0D[LPH�%HUWKH

NANOPROBE   Omicron

 0D[LPH�%HUWKH

ë�6FDQQLQJ�7XQQHOLQJ�0LFURVFRS\��670�
ë�6FDQQLQJ�(OHFWURQ�0LFURVFRS\��6(0�
• Nanoscale localization and manipulation
ë�0XOWLSOH�VFDOH�����QP�WR��PP��HOHFWURQLF�WUDQVSRUW�PHDVXUHPHQWV
ë�m�IV�/DVHU�FRPELQHG�PXOWLSOH�SUREH�670�}�IRU�WLPH�UHVROYHG
����SV��QDQRVFDOH�PHDVXUHPHQWV��
Ě��APPLICATIONS 
ë�7UDQVSRUW�SURSHUWLHV�RI�VXUIDFHV�DQG�QDQRVWUXFWXUHV��&RPSOHPHQWDULW\�
ZLWK�0%(��670��WXQQHOLQJ�LQGXFHG�OLJKW�HPLVVLRQ�VSHFWURVFRS\�
ë�0DSSLQJ�RI�WUDQVSRUW�SURSHUWLHV�FRPELQHG�ZLWK�670��&RPSOLPHQWDU\
ZLWK�670�DQG�HOHFWURQLFV�SURFHVVLQJ�
Ě�ADVANTAGES & LIMITATIONS

+ 1DQRVFDOH�LPDJLQJ�DQG�PDQLSXODWLRQ�ZLWK�6(0�PRQLWRULQJ
+ Electronic transport measurements from nanometer to millimeter scale
- /LPLWHG�670�UHVROXWLRQ��QDQRPHWHU��DQG�VWDELOLW\

�'�UHSUHVHQWDWLRQ�RI�WKH�UHFRQVWUXFWHG�
%�6L������Ħ��Ħ��5���r�

6(0�,PDJH�RI�D�IRXU�SRLQW�SUREH�
measurement on a single domain of 

colloidal nanocrystals heterojonctions. 
,QVHW���]RRPHG�6(0�LPDJH�RQ�WKH�

colloidal nanocrystals heterojonctions
7RS��6(0�LPDJH�RI�*D$V�/7�*D$V�MXQFWLRQ�ZLWK�
RQH�670�SUREH�VFDQQLQJ�DFFURV�WKH�MXQFWLRQ��
%RWWRP��6LPXOWDQHRXV�DFTXLVLWLRQ�WKURXJK�670�
SUREH�RI��L�7RSRJUDSKLF�670�LPDJH�DQG��LL��/RFN�
in-demodulated ultrafast optical signal.

            PCP
UHV DOMAIN SPM’s
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,(01���/DERUDWRLUH�&HQWUDO
805�&156�����
&LW«�6FLHQWLįTXH
$YHQXH�3RLQFDU«�%3������
������9LOOHQHXYH�G
$VFT�&HGH[���)UDQFH
3KRQH����������������������
)D[����������������������

,(01���$QWHQQH�8QLYHUVLW«�GH�/LOOH
&LW«�6FLHQWLįTXH��%¤W��3���	�3��
$YHQXH�3RLQFDU«�%3������
������9LOOHQHXYH�G
$VFT�&HGH[���)UDQFH
3KRQH����������������������
)D[����������������������

,(01���$QWHQQH�2$(
8QLYHUVLW«�3RO\WHFKQLTXH�+DXWV�'H�)UDQFH
������9DOHQFLHQQHV�&HGH[�����)UDQFH
3KRQH����������������������
)D[����������������������

,(01���$QWHQQH�&&+%
&$0386�+DXWH�%RUQH�&156�,5&,&$�,5,�501
3DUF�6FLHQWLįTXH�GH�OD�+DXWH�%RUQH
���$YHQXH�+DOOH\�%3�������
������9LOOHQHXYH�Gä$VFT���)UDQFH
3KRQH����������������������

,(01���$QWHQQH�-81,$
41, Boulevard Vauban
������/LOOH�&HGH[���)UDQFH
3KRQH����������������������
)D[����������������������

KWWSV���ZZZ�LHPQ�IU

pcmp-contact@iemn.fr
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