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Four−Point Probe Version 1
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deXhbNLNi�O	WJY�I�i�iu\^]NO	V�l/OnO	I \^]NO	MtvNI�_%wPcP]NI�_�deX%LNV^\^O	b;X%MsK%i�LNO	b;bNX�YmV;Z%Vfb7YmI�M�Oml/X%VfbNO	b�\^XF\^]NOmW�O	VNW�X%MEwEYBZ%[�O	M
W�LNlfW�\^M�ZC\^O�x�W�O	OmHJI�K%LNMPO�Q%R�S%y�R{z|O	c	Z%LNW�O7W�LNc}]qd�X~bNLfi�O	W�YmI�i�i�laOnX%V�\^]NO�X%M�bNO	MsX%[�Z�[�O�Y�c	O	V^\^I�deO�\^O	M�W>X%V�Z
W�I�bNO	�%\^]NO�omY�I�i�iuc	X��fO	M�WPO��fO	M�Z%iNX%[�\^]NOjW�O	VNW�X%MPW@X%Vs\^]NO�YBZ%[�O	M�R|�sX�YFO��fO	M���laO	c	Z%LNWPO�\^]NO	M�O|Z%M�OjQ%�>W�LfcP]#W�O	VNWPX%M�W��
\^]NI�W-I�W�VNXC\gZnW�I�K%VNI��Nc	Z%V^\si�X%W�WPRj�gVNb�l/O	c	Z%LfW�O�X%[~\^]NO�lNLfW�W�\^M�LNc�\^LfM�O�X%[~\^]NOJYFZ%[�O	MP�%\^]NO	M�OtZ%M�OtVNXn_/X%WPI \^I�X%VNI�VNK
i�I�deI \^ZC\^I�X%VNWnX%V�\^]fOmdeXhbNLNi�O	WPR�rt]NO�opc	Z%V�laOn_Ni�Z%c	O	b�I�V�Z%V^o�c	X%Vk�fO	VfI�O	Vk\�i�Xhc	ZC\^I�X%V�x�O��fO	V�YmI \^]�\^]NO�_aX�YFO	M
Z%VNb�c	X%ded�LNVNI�c	ZC\^I�X%VNWjd�X~bNLfi�O	W!I�V�W�O	_fZ%M�ZC\^OBi�X~c	ZC\^I�X%VNWPyjX%Vn\^]fO�YFZ%[�O	M��aZ%VNb�l/X%VfbNO	b>\^Xg\^]NOsVNO	Z%M�O	WE\FWPO�\FX%[
laX%VNb�wP_NZ%bfW�R-�si�W�X%�aI�Vn\^]NI�W�YBZ�o�bNI��/O	M�O	Vk\>bNO	WPI�K%VNW-[�X%M�\^]NOg_aX�YBO	M|Z%VNb)c	X%ded�LNVNI�c	ZC\^I�X%VNWjdeO�\^]fX~bNX%i�X%KCo�c	Z%V
laO!\^O	W�\^O	b;X%V#\^]NO>W�Z%deOnW�LNlNW�\^MPZC\^O!YBZ%[�O	M�l^o�MPO	deX��(I�VNKeX%i�b`bfO	W�I�K%VNWtZ%Vfb�M�O�wPlaX%VNbNI�VNK#VNO�Y�X%VfO	W�R
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YmI�M�O	W7Z%laX��fOm\^]NO�c	X%i�LNd�VÅlfLNW�O	W��|Z%VNb,Z%i�W�X�\^]NO)K%M�X%LN_,X%[ti�Z%MPK%O	Mt�fO	ME\^I�c	Z%iJYmI�M�O	Wg\^X�\^]NO)i�O	[Â\`X%[J\^]NO�M�X�Y
lNLNWPO	W�R�r�]NO!�fO	ME\^I�c	Z%i�Z%VNb;]NX%M�I�¥	X%V^\^Z%i�W�O�\�X%[�_aX�YBO	MgZ%VNb`bNZC\^Z>YmI�M�O	W�Z%M�Omc	X%VNVNO	c�\^O	be\^X%K%O�\^]NO	M�Y�]NO	M�O|\^]NO�o
c	M�X%W�W�\^X�I�V^\^O	M�c	X%VNVfO	c�\g\^]NOnO	Vk\^I�M�O�YBZ%[�O	M�RBr�]NOnZ%M�M�Z�o(WsX%[@W�È~LfZ%M�O	W�ZC\s\^]NO>laXC\�\^X%d¿X%[�\^]NOmi�Z�ofX%L�\#Z%VNb�Z%i�W�X
\^X�YFZ%M�b7\^]fO�\^X%_%wPi�O	[Â\nX%[N\^]NOBi�Z�ofX%L�\mZ%MPOFc	X%Vk\^Z%c�\m_fZ%bNW|[�X%MjO�Àh\^O	M�VNZ%i(_NMPX%lNI�VNK�X%M�YmI�M�O�wPlaX%VNbNI�VNK%R|r�]fOgW�O�\nX%[
c	X%V^\^Z%c�\n_NZ%bNW|ZC\|\^]NOglaXC\�\^X%dÉc	X%VNVNO	c�\^W�\^Xg\^]NOB_aX�YFO	M|Z%VNb)bNZC\^Z7lNLNW���Ym]NI�i�O�\^]NO�\¤YFX#W�O�\^W|X%[����fOBc	X%Vk\^Z%c�\^W
ZC\F\^]NOs\^X%_�wPi�O	[Ä\�c	X%VNVNO	c�\F\^X#\^]NO7M�X�YÊZ%VNb�c	X%i�LfdeV�lNLNW�O	WPR�z|O�\¤YFO	O	V�\^]NO#MPX�YÊZ%VNb�c	X%i�LNd�V�c	X%Vk\^Z%c�\�_NZ%bNW
Z%VNb�\^]NO7lNLNW�YmI�M�O	WBZ%M�O7QCwPlNI \�bfO	c	X~bNO	MPW���Ym]NI�cP]�\^M�Z%VfW�i�ZC\^O#Z�QCwPlNI \elNI�VNZ%M�o�MPO	_NM�O	W�O	V^\^ZC\^I�X%VÇX%[(\^]fOmbNO	WPI�M�O	b
M�X�YËX%M!c	X%i�LNdeV�I�V^\^XnZmÌCwPX%[ÂwPÍ%ÎgYmI�MPO�X%L�\^_NL�\^�¦Ym]NI�c}]�I�W�bfI�M�O	c�\^i o;c	X%VNVNO	c�\^O	bm\^Xj\^]fO�M�X�Y:Z%VNbec	X%i�LfdeV�lfLNW�O	W�R
z|O�\¤YFO	O	Vq\^]NO)M�X�YÏZ%VNbpc	X%i�LfdeV�bfO	c	X~bNO	MPW��|VNO	Z%M�\^]fO�c	O	V^\^O	M7X%[�\^]NO�i�Z�ofX%L�\^��I�Wt\^]NO�WPO	VNW�X%M�K%M�X%LN_NRÇHfX%LNM
bNI��/O	M�O	V^\sW�O	VNWPX%M�bNO	W�I�K%VNW-Z%M�OtZ��®Z%I�i�Z%lfi�O	�/Z%Vfb�X%VNO�X%[~\^]NOt[�X%LNM-I�W�W�O	i�O	c�\^O	b)l^o�\ÐYBXtYmI�M�O	W-I�VB\^]NOg_/X�YBO	MPÑ%bNZC\^Z
lNLNWPR-r�]fOjc	LNM�M�O	V^\tW�X%LNM�c	Oj[�X%Ma\^]NO��uZ%VebNO	M�Ò�Z%L^YËWE\^M�LNc�\^LNM�O	W@I�W-Z%i�W�X>i�Xhc	ZC\^O	b�I�VB\^]fI�W�W�O	VNW�X%M�K%M�X%LN_N��\^X�YBZ%MPb
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Four−Point Probe Version 2
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Ó�Ô2Õ6Ö�Ö�×�ØKÖ�Ù�ÚSÛ�Ü�ÝB×�ÚEÞ*ß%Õ6à6Õ6á�×�Ö�ß%Ô2×�Ö�Ü�âE×yÖ�×�Ø2Ö�Ù�Ú/Öoß%Ú�Þ2ã
ß%Þ2Ú�×4Ü�Ö�ß%ÔK×�äKÚ�×
åOÕ6Ù�ÞKÖ/æ2×�Ö�Õ6ç�Ø�èBß%Ô2×�å$Ü�Øxæ2×�Ú
éLÜ�Þ�Ûêä2Ú�Ù�ëO×�ìIíUÜ�Ø2æ/ß%Ô2×!Ø2×
Ûêæ2×�Ö�Õ6ç�Ø2î6Ö)ä2Þ2Ú�äOÙ�Ö�×�Õ6ÖXß%Ù-×�à6Õ6âEÕ6Ø2Ü:ß%×�Ù�Ú�Ú�×�æ2ÞKã�×]ß%Ô2×!ä2Ú�Ù�ë2à6×�âEÖ�×�Ø2ã�Ù�ÞKØ�ß%×�Ú�×�æHÕ6Ø
ß%Ô2×]ß%×�Ö�ß%Õ6Ø2çEä2Ô2Ü�Ö�×�Ù�ÝKß%ÔK×�Ö�×�ã�Ù�Ø2æ3æK×�Ö�Õ6ç�Ø2ïZÓ�Ô2×�Ö�×�ä2Ú�Ù�ë2à6×�âEÖ�Ü�Ú�×!Ö�Þ2â-âEÜ�Ú�Õ6á�×�æ#Õ6Ø�ß%ÔK×�à6Õ6Öoß+ëO×�à6ÙIÛ+ï

ð�ñ Õ6ç�Ô3×
ß%ã�Ô3Ú�Ü:ß%×+×�à6Õ6âEÕ6Ø2Ü:ß%×�Ö�ß%Ô2×!äOÙ�Ö�Ö�Õ6ë2Õ6à6Õ ß�ò�Ù�Ý�Ú�×
ó�â-×�Ü�Ö�Þ2Ú�×�âE×�Ø%ß+Ù�ÝLÖ�×�Ø2Ö�Ù�Ú�Ö
ð�ô ×�Ú�Õ6Ü�à1ã�Ù�ØKØ2×�ã
ß%Õ6Ù�Ø�Ù�Ý�Ö�×�Ø2Ö�Ù�Ú�Ö�âEÜ�õ�×�Ö]âE×�Ü�Ö�Þ2Ú�×�âE×�Ø�ß%ÖnÖoß%Ù�ä�Ù�Ø2ã�×SÜ�Ø�ò3Ö�×�ØKÖ�Ù�Ú
Õ6Ö)×
ß%ã�Ô2×�æEß%Ô2Ú�Ù�Þ2ç�Ô

ð Ó�Ô2×�Ù�Ø2×
ó�òK×�Ü�Ú�ß%Õ6âE×)ë�×
ß�Û�×�×�Ø�æ2×�Ö�Õ6ç�Ø-Ü�Ø2æ4×
öOäO×�Ú�Õ6âE×�Ø%ßSâ-Ü�õ�×�Ö�ã�Ù�Ú�Ú�×�ã
ß%Õ6Ù�Ø�Ù�Ý
äKÚ�Ù�ë2à6×�âEÖ�æKÕ6÷Eã�Þ2à ß%ï

Ó�Ô2×yøKÚ�Öoß3ä2Ú�Ù�ëKà6×�âEíXß%Ô2×3Ô2Õ6ç�Ôi×
ß%ã�Ô�ó�Ú�Ü:ß%×�ínÛ�Ü�Ö4âEÜ�Õ6Ø2à òùæ2Þ2×+ß%Ù#ß%Ô2×�åK×�Úoòùà6ÙIÛúÙ�ä�×�Ø�ó�Ü�Ú�×�Ü�Ù�Ý�ß%Ô2×
Ö�×�ã�Ù�Ø2æ_æ2×�Ö�Õ6ç�Ø2ï�û!ØH×�Ü�ã�Ô@üþý ÿ ������� æKÕ6×�íXÙ�Ø2à ò	��
þý
������ü���� ����� Û�Ü�Ö�ß%Ü�õ�×�Ø@Þ2ärë�ò�×
öOäOÙ�Ö�×�æ_äOÙ�à òOÖ�Õ6à6Õ6ã�Ù�Ø2í
Û+Ô2Õ6ã�Ô�Õ6Ö/Ü�Ø�Ù�äO×�Ø�Ü�Ú�×�Ü@Ú�Ü:ß%Õ6Ù@Ù�ÝSÜ�ë�Ù�Þ�ßyüþý
�����-ïdÓ�ÔK×�Ú�×�Ý�Ù�Ú�×�íXß%Ô2×�×
ß%ã�ÔKÜ�Ø�ßEÛ�Ü�ÖEØ2Ù:ß��:à6Ù�Ü�æ2×�æ�ó�æ2ÙIÛ+Ø���ë�ò
×
ß%ã�Ô3ë�ò�ä2Ú�Ùsæ2Þ2ã
ß%Ö�í�Ü�Ø2æ�ß%Ô2×�×
ß%ã�Ô#ä2Ú�Ùsã�×�×�æ2×�æ�Ü:ß�Ü)åK×�Úoò_Ú�Ü�ä2Õ6æ�Ú�Ü:ß%×�ï�Ó�Ô2Õ6Ö]ä2Ú�Ù�ë2à6×�â Û�Ü�Ö�Ö�Ù�à åK×�æ#Õ6Ø+ß%Ô2×�Ø2×
Û
æ2×�Ö�Õ6ç�Ø�ß%ÔKÚ�Ù�Þ2ç�Ô�ß%Ô2×/Þ2Ö�×�Ù�Ý�Ü��:ç�Þ2Ü�Ú�æ*ó�Ú�Õ6Ø2ç��yÙ�Ý�äOÙ�à ò�Ö�Õ6à6Õ6ã�Ù�Ø�Ü�Ú�Ù�ÞKØ2æ4ß%Ô2×/×�æ2ç�×/Ù�Ý ß%Ô2×)Û�Ü�ÝB×�Ú�ï�Ó�Ô2Õ6Ö�×
ösß%Ú�Ü
ë2Ü�Ø2æ4Ù�ÝUäOÙ�à òOÖ�Õ6à6Õ6ã�Ù�Ø�Ö�×�ÚoåK×�ÖUß%Ù�Õ6Ø2ã�Ú�×�Ü�Ö�×�ß%Ô2×SÙ�äO×�Ø4Ü�Ú�×�Ü�ß%Ù�Ü�Ú�Ù�Þ2Ø2æ���ü��EíOà6Ù�Ü�æ2Õ6Ø2ç:ó�æ2Ù�Û+Ø+ß%Ô2×��/×! � Ú�×�Ü�ã
ß%Ù�Ú
Ü�Ø2æ#Ú�×�æ2Þ2ã�Õ6Ø2çSß%Ô2×�×
ß%ã�Ô*ó�Ú�Ü:ß%×�æ2Ú�Ü�âEÜ:ß%Õ6ã�Ü�à6à ò�ïSÓ�Ô2Õ6ÖZç�ÞKÜ�Ú�æ*ó�Ú�Õ6Ø2ç/ã�Ü�ØHëO×�Ö�×�×�Ø#Õ6Ø" LÕ6ç�Þ2Ú�×�ÿ�ï#��ï

Ó�Ô2×�ä2Ú�Ù�ë2à6×�âÅÛ+Õ ß%Ô�ß%Ô2×�Ö�×�Ú�Õ6Ü�à�ã�Ù�Ø2Ø2×�ã
ß%Õ6Ù�Ø�Ù�ÝnÖ�×�Ø2Ö�Ù�Ú�Ö�Õ6Önß%Ô2Ü:ß-Õ6Ý�Ù�Ø2×/Ö�×�Ø2Ö�Ù�Ú�ç�×
ß%Ö!æ2×�Ö�ß%Ú�ÙIòK×�æ2í�Ü�à6à
âE×�Ü�Ö�ÞKÚ�×�âE×�Ø%ß%ÖEÝ�Ú�Ù�â ß%Ô2×yÙ:ß%Ô2×�ÚEæKÕ6×�ÖEÖoß%Ù�ä2íSæ2Þ2×�ß%Ù�ß%Ô2×3ë2Ú�Ù�õ�×�ØiäOÙIÛ�×�ÚEã�Ù�Ø2ØK×�ã
ß%Õ6Ù�Ø2ïùÓ�Ô2×�ëO×�Ø2×�ø*ß#Ù�Ý�Ü
Ö�×�Ú�Õ6Ü�à]ã�Ù�Ø2ØK×�ã
ß%Õ6Ù�Ø�Õ6Ö+Ü_Ú�×�æ2ÞKã
ß%Õ6Ù�ØvÕ6ØHß%Ô2×�Ø¡ÞKâ+ëO×�Ú�Ù�Ý�Ú�×!$¡ÞKÕ6Ú�×�ævã�Ù�ØKØ2×�ã
ß%Ù�Ú/ä2Õ6Ø2Ö�í]ëO×�ã�Ü�Þ2Ö�×�ß Û�Ù_ä2Õ6Ø2Ö�ã�Ü�Ø
Ö�×�ÚoåK×)ß%ÙyÖ�ÞKä2ä2à ò'äOÙIÛ�×�Únß%Ù�Ü�Ø�òxØ¡Þ2â�ëO×�Ú)Ù�Ý�Ö�×�Ø2Ö�Ù�Ú�Ö�ï&%�Ø4ß%Ô2×�Ø2×
Û æ2×�Ö�Õ6ç�Ø2í�ß%Ô2×�Ö�×�Ø2Ö�Ù�Ú�ÖSÜ�Ú�×�ã�Ù�ØKØ2×�ã
ß%×�æ@Õ6Ø
ä2Ü�Ú�Ü�à6à6×�à6í Û+ÔKÕ6ã�Ô!×!'�×�ã
ß%Õ åK×�à ò�æ2Ù�ÞKë2à6×�Ötß%Ô2×�Ú�×!$¡Þ2Õ6Ú�×�æ�Ø¡Þ2â�ëO×�ÚUÙ�Ýsã�Ù�Ø2Ø2×�ã
ß%Ù�Úqä2Õ6Ø2Ö�í¡Ü�Ö ×�Ü�ã�Ô�Ö�×�Ø2Ö�Ù�ÚUØ2ÙIÛeÚ�×!$¡ÞKÕ6Ú�×�Ö
ÝBÙ�Þ2Ú/ã�Ù�Ø2Ø2×�ã
ß%Õ6Ù�Ø2Ö4Õ6Ø2Öoß%×�Ü�ædÙ�Ý)Ù�Ø2à ò�ß Û�Ù�ïùÓ�ÔKÕ6Ö/ä2Ú�Ù�ë2à6×�â Õ6ÖEâ-×�æ2Õ6Ü:ß%×�æhë%òvß%ÔK×yÞ2Ö�×yÙ�ÝSÖ�Þ2Ú�ÝBÜ�ã�×
ó�âEÙ�Þ2Ø%ß%×�æ
â�Þ2à ß%Õ6ä2à6×
ö�×�Ú�ã�ÔKÕ6ä2Ö�ítÛ+ÔKÕ6ã�Ô3Ü�à6à6Ù�Û ß%ÔK×!ã�Ù�Ø2Ø2×�ã
ß%Õ6Ù�ØrÙ�ÝLÜEØ¡ÞKâ+ëO×�ÚZÙ�ÝLÖ�×�Ø2Ö�Ù�Ú�ÖLß%Ù-Ú�×�à6Ü:ß%Õ åK×�à ò�Ý�×
Û�×�Ú�ã�Ù�Ø2ØK×�ã
ß%Ù�Ú
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k�a#a#����bC\.^��!��X.X.^!�dbCW#��Xw���L|ig���`.�.a#^d�0^!X.g.^!g�Y;^!X.Y;��e���`>bCV.`>bCY���e�V��;��^!eDW#X.V.`>bCY�bC�ik�Y;W#X.j�a#^}V.k�W#e����L�!��X.X�^!�dbC��e
V.W#X.Y0Z��}g.g.e;^!Y0Y�V.W#X�Y�bC\.^!XNk�a#a#�;��bC\.^?Y;^!a#^!�dbCW#��X�����kwY;W#X.j�a#^�Y;^!X�Y;��e�k�b�k�bCW#_�^!Z&[7\�^!Y;^i��\.W#V.Y�k�e;^�j�a#`.^!g�bC�
bC\.^IY;`�e;��k��!^I����bC\.^J��k��s^!e�W#X�bC\.^7V�e;��V�^!eJV���Y;W bCW#��X��s��W bC\�bC\.^!W#e�V.W#X.Y�bC��`.��\.W#X.jfbC\.^Jb�����e;���?Y�����bC^!X�Y;`.e;�sk��!^d�
_���`.XCb�k�a#`._�W#XQ`._�V.k�g.Y;~�Y0^!^?�*W#j�`.e0^&��Z#����~�k�X.gNY;W#a ��^!e2V�k�W#X�b�W#Y�`.Y;^!glbC�w_�k� �^&^!a#^!�dbCe0W#�!k�a��!��X.X.^!�dbCW#��X�YfbC�
bC\.^]��k��s^!e;Z?¡.W#a ��^!e�V.k�W#XCb�W#Y}k�a#W#¢Q`.W#gNV.k�W#XCb�bC\�k�b��!��XCbCk�W#X.Y�Y;W#a ��^!e�V.k�e£bCW#�!a#^!Y�W#X¤klY;��a ��^!X�bh��k�Y;^!ZI¥¦\.^!X�bC\.^
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bC\.W#Y2V�e;���!^!Y0Y2g.W#g�X.��b�k�a#a#�;�¶k�XC¯­k��dbCW ��^�g.^d�LW#�!^!Y2�sbCe;k�X�Y;W#Y£bC��e;Y;�7bC�³��^&��k��.e0W#�!k�bC^!g.~�k�a#a�^!a#^!�dbCe;��X.W#�!Y?\.k�glbC�
��^"_���`.XCbC^!g´��X�bC\.^"Y0`.e;�sk��!^!~�k�Y�g.^!Y0�!e;W#��^!g­k�������^!Z��}X.��bC\.^!e���^!k�bC`.e0^{k�g.g.^!g�bC��Y;V�^!^!g®`.VNbC\.^�bCW#_�^d�
bC���0^dcLV�^!e0W#_�^!X�b³W#YIbC\�^���k�¯´W#X³�?\.W#�0\�^!a#^!�dbCe;W#�!k�af�!��X.X.^!�dbCW#��X.Y?k�e;^h_hk�g.^�bC��bC\.^���k���^!e;ZN·dX³bC\.^hV.e;^d�LW#��`.Y
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�!��X.X.^!�dbC��eI��W bC\lbC\.^&_�^dbCk�a�Y¨bCe;W#V.Y���XlbC\.^}��k���^!e2��Y0^!^&�JW#j�`�e;^&��Z#¼���Zw[7\.^!Y;^�_�^dbCk�a�Y¨bCe;W#V.Y��!k�X���^�Y;^!^!X�k�b
bC\.^2����b�bC��_R���AbC\.^�a#k;¯���`>b&W#X"�*W#j�`.e;^2��Z#��Z
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ÊDÉÌË Í�Î.Ï>Ð"Ñ�Ò�Ó*Ô§Î.Õ�Ö�Ò�Î
× X.�!^lbC\�^w��k��s^!e;Y���^!e;^��!��_hV.a#^dbC^!g.~}bC\.^�_?`.a bCW#V.a#^dcL^!e{��\.W#V.Y���^!e;^�j�a#`�^!g¬bC�­kN��k���^!e0~?k�X�gØk�X

k�b�bC^!_�V>b���k�Y�_�k�g.^�bC�wY;W#a ��^!e�V.k�W#XCb�bC\.^��!��X.X.^!�dbCW#��X.Y;ZhÙ�e;���.a#^!_hY���^!e;^?^!X.�!��`.XCbC^!e;^!g���XlbC\.^?a#^!�Úb�Y;W#g�^?���
bC\.^�a#^!�Úb&_�`�a bCW#V.a#^dc�^!e0~Jg�`.^fbC�ibC\.^IbC\.W#Xh��W#e;^!Y�bC\.k�b&e;`.X{��^db���^!^!X�bC\.^�Y;`.e;�sk��!^d�0_���`.XCb?V.k�g�Y;Z�µf^!�!k�`.Y;^�bC\.^
Y;W#a ��^!e�V.k�W#XCb�bC^!X.g.Y�bC�wY;V.e0^!k�g¤��`�b&`�V���X¤k�V.V.a#W#�!k�bCW#��X�~�W b���k�YD�LW#e£bC`.k�a#a ¯¬W#_�V���Y;Y;W#�.a#^�bC�wV.k�W#XCb&k�a#a�«��Úb�¯��0Y;W c
�!��X.X.^!�dbCW#��X�YJ��W bC\.��`>b2����^!e0a#k�V.V.W#X.j&k�XC¯ª���§bC\�^�bC\�W#Xi�?W#e;^!Y;Zf��XC¯¤Y0\.��e£b���^db���^!^!X³��X�^}���.bC\.^}V.k�g.Yfk�X.g�bC\.^
��W#e;^!Y��!k�`.Y0^!g¤kl�sk�W#a#`.e;^?����k�b�a#^!k�Y£b���X.^�Y0^!X.Y;��e;~Jk�X.gNV���Y;Y;W#�.a ¯³bC\.^?^!XCbCW#e;^���k��s^!e;Z?[7\.W#Y}g.W#Û��!`.a b�¯	a#^!k�g�bC�
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Bias Versus Measurement Value

Reflectometer−Measured Thickness (A)
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Repeatability Versus Measurement Value

Sensor−Measured Thickness (A)
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«,«�¬g­i®,¯�°�±,²d³�´]µM¶\·�¸*µ$¹�ºu»½¼,¾f¶�¿�ÀYµM¶y³Wº�ÁM´8¶]µ8Á,Â�Ã$Ä�Å
Æ"Ç�È Å7¼�«1¬v¾|É7Ê�µ�Ë,Ì.¶*º�Å ­�«1¬�¾xÉÍ®,Î,Ï1Å ­.¼fÐ>É7®,ÏWº"Â,ÂMÑ"ÏWº�Å Ò,Ó8¾,Ã�«WÔ�¾�¿WÕ1¬
Ö ¼�¿4µM¶�¬ ×*º8Ì�ÂrÑ�ÏWºRÕ ·�¸ ·$¶\¹�Ñ�¿,¿WØYÎ<Ì�Ù�º�Ï<Â|¬

«,«�¬
ÔRÊ È�Ú Á�·,Ì$³OµM¶"Ûy·$¶ ³�´*ºfÜWº,Ì�¹�Î<Ì	ØoÂMÝOµM¶,¶<º�ÏyÌ$³\Ò,¾8¾,¾YÏ�Ý�¿¨¬
«,«�¬�ÒfÊ È�Ú ÁrÑ�Ï�ºVÅ

ÌWÀ È�Þ º$¶kµr¶ ß<ÔxÉ�­.Ô8¾>à�°�É�Ò8¾�¿�µM¶�¬
á À È�Þ º$¶kµr¶ â�­4ÉiÔ�¾,¾>à�°�É�Ò8¾�¿�µM¶�¬
Á"À�Õ,Ø�Ë,Ì.¶¥­r« »�Ê�±,ã Æ8Æ ¯"ã8äOÀ{Åå«�¾8¾ à °|É�Ò,¾�¿4µM¶_¬
¹*À�×*º8Ì�ÂrÑ�ÏWºRÕ ·�¸ Ì$¶W¹nÏ�º�Ù�ÏWÌ�ÁM³Oµ Þ ºdµr¶W¹"º�¸\·$¶\¹	Ñ�¿8¿<ØYÎWÌ�Ù�º	Ï*Âx¬

«,«�¬�«R¯�°�âd³�´]µ8Á.æo·�¸<µ	¹"ºç»éè�¾,¾f¶�¿�ÀYµM¶ Ý�ê�º�Á.Ï1Å
°�´*º"Á.æd³�´*ºY¹�º.Ý*·"Â,µ.³*µ�·.¶dÏWÌ$³<ºn·�Ù:Ý�Ï�º Þ µ�·$ÑOÂ�Ï�Ñ8¶_¬
×*º,Ì"ÂMÑ"ÏWºfÕ ·�¸ Ì.¶W¹nÏWº�Ù8Ï�Ì�Á.³*µ Þ ºdµM¶�¹�º	¸y·$¶o¹�Ñ�¿,¿WØYÎ<Ì�Ù�º�Ï<Â|¬

«�¼V¬�¾�±Oë$ãn®�´*·$³<·VÅì×*Ì"Â.æd±*ë$ã�»�±*ë$ãoÁr´�Ï�·M¿]º8Ã�¹8Ù*À
Ê�³<Ì.¶W¹"Ì�Ï"¹yë�Ã,Ë"µM¶<º�Ý�Ï�·�Á�º"Â,Âx¬

«WÓ�¬�¾�¯,³OÁr´ ±Oë.ãmµM¶mË,Ìr¿]Ô�¬
Æ º,º�¹y· Þ º�ÏWº$³OÁr´_¬

«�íV¬�¾�×*º	³WÌ,Ë8Ô�×*º$³<Ì,Ë8Ë�µ.îWÌ	³*µ�·.¶_¬`³<Ì	Ï,Û�º	³ ïyð,¾8¾"Ã8è8¾,¾�¶�¿
â<ºM¿O· Þ ºR®,âkµM¶ ®8âWÊ,Ô8¾,¾8¾d·�Ïn³Wº�Ár´,¶]µ8Á,Â�Ã�Á|¬`â*µM¶OÂ�ºf³8´<ºRÎ<Ì�Ù�º	Ï*ÂdµM¶kÂ8µM¶,æWídÌ.¶W¹oÂMÝOµM¶\¹�Ï,Ø1¬
Ê	Ý,Ñ,³,³Wº�Ïnã�Ë,ñ,Ô�òdÊWµ:°�®"ã1¬

«�ðV¬�¾�×*º	³WÌ,Ëf®�´*·	³W·VÅ`×*Ì"Â.æn×,¯"Õ,ã8äWÔ8Ã�°�×�»v×<ÔdºM¿�Ñ<Ë�Â8µ�·$¶<Ã�Á$Ù*À
Ê�³<Ì.¶W¹"Ì�Ï"¹yë�Ã,Ë"µM¶<º�Ý�Ï�·�Á�º"Â,Âx¬
Ü<Ì�Ï,¹ á Ì$æ<ºYÙ�·	Ïyó,Ôf´"Ï*Â|¬

«Wè�¬�¾�®<Ë,Ì"Â�¿OÌnº	³*ÁM´yãWËyµr¶yäWÌr¿OÒ>¬
â<ºM¿O· Þ ºR®,âkµM¶ ®8âWÊ,Ô8¾,¾8¾>¬

¼,¾V¬�¾fÊWµM¶,³<º	Ï*µM¶"Û1Å¦«�¾8¾�à�°dÙ"·�Ï\Ô�¾.¿�µr¶&µM¶oÙ"·�Ï	¿4µM¶"ÛYÛWÌ"Â§»�³,ØWË,Ì.¶¥­MÒ<Àx¬
Æ ·:ÏWÌr¿�ÝOµM¶�Û�É�Ñ]Â�ºnÊWë Æ Õ,«"¾,¾RÝ"ÏW·	Û,ÏWÌr¿¨¬

¼O­¥¬�¾�ÕWº�ÂM³Oµr¶�Û1Åì×*º8Ì�ÂrÑ�ÏWº�×*º$³<Ì,Ë<­�Ì$¶�¹:×*º$³<Ì,Ë8Ô Á�·.¶"³WÌ�Á.³oÁM´*Ì"µM¶�¬

¯8¶�¹y·�ÙY®,ÏW·�Á�º�Â8Â
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