Do final state relaxation channel contribute to Extended X-ray Absorption Fine Structure (EXAFS) ? 
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First order EXAFS analysis calculates the interaction of the outgoing photo-electron with nearby atomic neighbours. Until now a second order solution has relied upon calculations of multiple scattering of this photo-electron. We propose an entirely new solution as the second order term in the EXAFS spectrum which investigates the role of the decay channels of the excited atom in modifying the local attenuation coefficient or EXAFS structure.

[image: image1.wmf]We present absolute EXAFS data for the K-edge of copper [
] and the L1-edge of gold. Using a simultaneous measurement of x-ray fluorescence and transmission EXAFS data, we explore a correlation between the EXAFS oscillations and the intermediate decay channels of the target atom as measured in fluorescence detector. 

We will discuss the multi-configuration Dirac Fock (MCDF) calculation and its implications [
]. The results will also be considered in relation to the possibility of atomic EXAFS.  

[image: image2..pict]
EXAFS spectrum of L1 edge of gold.
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E_predict

		Si		2theta		line#		h		k		l		E		hc		12.3984244		a0		5.43094

				10.814		1		1		1		1		20.9813563697

				17.668		2		2		2		0		21.0229737493

						3		3		1		1		0

						4		4		0		0		0

						5		3		3		1		0

						6		4		2		2		0

						7		5		1		1		0

						8		4		4		0		0

						9		5		3		1		0

				40.088		10		6		2		0		21.0632281025

				2theta		line#		h		k		l		E		hc		12.3984244		a0		4.15695

				8.142		1		1		0		0		21.006276494

				11.59		2		1		1		0		20.8875238174

						3		1		1		1		0

						4		2		0		0		0

						5		2		1		0		0

						6		2		1		1		0

						7		2		2		0		0

						8		2		2		1		0

						9		3		1		0		0

				27.154		10		3		1		1		21.0692581269





I_ratio

		E		Mon_offset		Det_offset		Mon		Det		Mon_0		Det_0		Atten		Ln

		21.000		732		1632		13300		182800		13284		119517		0.652		-0.428		detune +83, Height 15.35/15.37, energycalibration(6min),2x2areascan2xangularscan,1longscan

		20.500		712		1621		207900		25650		208050		195090		8.046		2.085		samples D12, B28,D11

		20.000		710		1619		244090		26230		245200		228900		9.193		2.218

		20.000														0.000		0.000		samples change (D12,D10,D11), energycalibration(6min)

		19.800														0.000		0.000

		19.600		714		1626		328000		30900		328400		305500		10.368		2.339

		19.400														0.000		0.000

		19.200														0.000		0.000

		19.000		709		1623		396900		30539		398060		367458		12.615		2.535		samples change(D9,B28,D11)

		19.000		710		1622		397700		30547		398400		368800		12.672		2.539		using position 5 and blank 2 for reference

		18.800		708		1620		420200		30060		420400		387800		13.572		2.608

		18.600														0.000		0.000		using batch file Au18800batch

		18.400		712		1616		480000		29500		481000		441330		15.737		2.756

		18.200														0.000		0.000

		18.000		710		1622		550000		28740		549245		501800		18.470		2.916		sample change(D9,D10,D11),energy calibration (8min)

		18.000		709		1618		542990		28350		543000		495400		18.471		2.916

		17.800														0.000		0.000

		17.600														0.000		0.000

		17.400		707		1618										1.000		0.000

		17.200														0.000		0.000

		17.000														0.000		0.000

		16.800														0.000		0.000

		16.600														0.000		0.000

		16.400														0.000		0.000

		16.200														0.000		0.000

		16.000														0.000		0.000		Energy calibration (10min)

		15.800														0.000		0.000		using batch file Au15801batch

		15.600														0.000		0.000

		15.400														0.000		0.000

		15.200														0.000		0.000

		15.000		708		1631		1458300		13750		1461500		1264000		103.936		4.644

		14.950		715		1625		1477300		13320		1476010		1275000		108.977		4.691

		14.900		715		1631		1498200		13050		1500000		1293700		113.015		4.728

		14.850		718		1628		1508700		12580		1509300		1300200		118.522		4.775

		14.800		720		1632		1538500		12430		1538500		1324900		122.548		4.808

		14.750		718		1629		1550090		11978		1552000		1333200		128.508		4.856

		14.700		717		1631		1579600		11804		1578500		1352300		132.863		4.889

		14.690		720		1630		1569500		11564		1570000		1345300		135.217		4.907

		14.680		715		1630		1568700		11540		1565800		1342500		135.555		4.909

		14.670		720		1630		1561000		11300		1562000		1338500		137.456		4.923

		14.660		715		1629		1563800		11250		1564000		1340000		139.092		4.935

		14.650		720		1628		1551000		11080		1554300		1331900		140.441		4.945

		14.640		720		1630		1554700		11065		1555100		1332100		140.978		4.949

		14.630		720		1630		1546700		10950		1552090		1330000		142.034		4.956

		14.620		715		1627		1551000		10877		1555000		1332000		143.454		4.966

		14.610		720		1628		1551000		10700		1551700		1328000		146.139		4.985

		14.600		720		1628		1556500		10690		1556000		1336000		147.297		4.992

		14.590		715		1628		1541000		10500		1540000		1318400		148.515		5.001

		14.580		720		1626		1546300		10461		1543000		1319000		149.428		5.007

		14.570		718		1628		1542200		10380		1545000		1320100		150.375		5.013

		14.560		715		1633		1544000		10355		1544500		1320900		151.208		5.019

		14.550		714		1632		1534600		10260		1536500		1312100		151.698		5.022

		14.540		713		1630		1540800		10190		1543200		1318500		153.601		5.034

		14.530		713		1628		1535700		9993		1538500		1314100		156.615		5.054

		14.520		712		1630		1540100		9904		1539300		1314400		158.745		5.067

		14.510		712		1631		1533320		9784		1533000		1308500		160.326		5.077

		14.500		710		1629		1536200		9774		1535400		1309900		160.706		5.080

		14.490		714		1632		1528000		9737		1535600		1309050		160.511		5.078

		14.480		712		1630		1532300		9710		1532900		1307200		161.517		5.085

		14.470		713		1627		1519000		9545		1521000		1297200		163.409		5.096

		14.460		709		1630		1526200		9475		1525300		1300040		165.606		5.110

		14.450		715		1628		1530000		9350		1540000		1312000		168.591		5.127

		14.440		715		1630		1534000		9335		1535500		1308000		169.383		5.132

		14.430		715		1630		1527500		9300		1532500		1305000		169.376		5.132

		14.420		715		1632		1532500		9275		1530000		1302000		170.417		5.138

		14.415		715		1628		1518500		9135		1521500		1295000		171.949		5.147

		14.410		715		1630		1521200		9121		1522200		1295500		172.610		5.151

		14.405		715		1630		1515500		9075		1514000		1288000		172.954		5.153

		14.400		715		1632		1516500		9031		1513000		1288000		174.259		5.161

		14.395		715		1629		1503500		8855		1508000		1283000		176.798		5.175

		14.390		715		1632		1507000		8770		1505500		1280500		179.342		5.189

		14.385		715		1630		1496500		8655		1496500		1273000		180.978		5.198

		14.380		715		1628		1497800		8662		1496000		1272000		180.822		5.198

		14.375		715		1628		1487500		8670		1492000		1268000		179.289		5.189

		14.370		715		1633		1493300		8723		1491000		1268000		178.889		5.187

		14.365		715		1630		1470000		8658		1476500		1255000		177.554		5.179

		14.360		712		1632		1474800		8658		1477000		1253000		177.840		5.181

		14.355		712		1630		1466000		8470		1469500		1249500		182.002		5.204

		14.350		712		1632		1469500		8305		1473700		1252000		186.843		5.230

		14.345		712		1629		1467000		8295		1467000		1246200		186.704		5.230

		14.340		734		1628		1467500		8512		1464500		1244500		180.915		5.198

		14.335		712		1631		1459800		8605		1459500		1239700		177.563		5.179

		14.330		712		1631		1462200		8450		1457000		1237000		181.813		5.203

		14.325		712		1629		1454500		8241		1456000		1236200		186.524		5.229

		14.320		712		1629		1456000		8680		1455200		1235000		175.018		5.165

		14.315		710		1627		1445000		9932		1449000		1230500		147.559		4.994

		14.310		712		1630		1447000		11255		1445000		1226000		127.383		4.847

		14.305		710		1626		1438500		12550		1442000		1224500		111.672		4.716

		14.300		710		1628		1442500		13175		1441000		1222500		105.841		4.662

		14.295		710		1626		1438000		13500		1439700		1221500		102.614		4.631

		14.290		710		1630		1439700		13630		1438200		1220000		101.637		4.621		IPCAL done				Energy Calibration (12min)

		14.290		710		1630		1400100		13300		1407000		1193600		101.639		4.621		mca sections done

		14.280		710		1632		1408500		13470		1407500		1193500		100.753		4.613

		14.260		710		1630		1416500		13528		1414800		1198900		100.749		4.613

		14.200		712		1632		1437716		13422		1438679		1217198		103.032		4.635
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