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Harmonic contamination has limited many synchrotron experiments, often without the users realising the magnitude of the problem. A detailed understanding of the beamline optics, detection systems, and interaction cross-sections is necessary to quantitatively asses this effect. We demonstrate a multiple-foil method for the quantitative determination of the fraction of the (333) third-order harmonic in a synchrotron x-ray beam monochromatised by a monolithic silicon (111) channel-cut monochromator. The method can simultaneously be used to test the linearity of the detector response. The method is further illustrated by an investigation of the effect of tuning and detuning of the monochromator on the harmonic and a comparison with the monochromator in its natural, unstressed mode. Finally we show the effect of the harmonic content of the beam on an attenuation measurement of silicon and trace its energy dependence.
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userdict/dscInfo 5 dict dup begin
/Title(KaleidaGraph\252)def
/Creator(KaleidaGraph: AdobePS 8.5.1)def
/CreationDate(9:18 AM Tuesday, 29 January 2002)def
/For(Chantler)def
/Pages 1 def
end put
%%BeginProlog
/md 200 dict def md begin/currentpacking where {pop /sc_oldpacking currentpacking def true setpacking}if
%%BeginFile: lw8_feature-1.01
%%Copyright: Copyright 1990-1998 Adobe Systems Incorporated and Apple Computer Incorporated. All Rights Reserved.
/bd{bind def}bind def
/ld{load def}bd
/xs{exch store}bd
/Z{0 def}bd
/T true def
/F false def
/level2
/languagelevel where
{
pop languagelevel 2 ge
}{
F
}ifelse
def
/odictstk Z
/oopstk Z
/fcl
{
count oopstk sub dup 0 gt
{
{pop}repeat
}{
pop
}ifelse
countdictstack odictstk sub dup 0 gt
{
{end}repeat
}{
pop
}ifelse
}bd
/sfcl2
{
/odictstk countdictstack store
count/oopstk xs
}bd
/efcl2
{
stopped{$error/newerror F put}if
fcl
}bd
/noload Z
/startnoload
{
{/noload save store}if
}bd
/endnoload
{
{noload restore}if
}bd
/setcopies{
level2
{
1 dict begin/NumCopies exch def currentdict end setpagedevice
}{
userdict/#copies 3 -1 roll put
}ifelse
}def
level2 startnoload
/ststpgdev{}def
/dopgdev{}def
/stpgdev{}def
/buf Z
/didstop T def
/sfcl
{
/didstop T store
/odictstk countdictstack store
count/oopstk xs
currentfile cvx stopped
{
$error/newerror F put
didstop
{
save/didstop xs
/buf vmstatus exch sub exch pop dup 0 lt{pop 0}if
dup 64000 gt{pop 64000}if string store
{
currentfile buf readline
{
(}efcl)eq{exit}if
}{
/UnexpectedEOF errordict/rangecheck get exec
}ifelse
}loop
didstop restore
}if
}if
fcl
}bd
/efcl
{
/didstop F store
exec
stop
}bd
level2 endnoload level2 not startnoload
/setpagedevice where{pop/realstpgdev/setpagedevice ld}if
/SC_topddict Z
/SC_spdict Z
/$spusrdict F def
/dopgdev
{
userdict/setpagedevice undef
$spusrdict
{
userdict/setpagedevice/realstpgdev load put
/$spusrdict F store
}if
SC_topddict realstpgdev
}bd
/stpgdev
{
SC_topddict dup 3 -1 roll
{
SC_spdict 2 index known
{
SC_spdict 2 index get
dup 3 -1 roll
{
put dup
}forall
pop put dup
}{
put dup
}ifelse
}forall
pop pop
}bd
/ststpgdev
{
/setpagedevice where
{
userdict eq
{
/$spusrdict T store
}if
}if
userdict/setpagedevice/stpgdev load put
/SC_topddict 0 dict store
/SC_spdict 3 dict begin
/InputAttributes 0 dict def
/Policies 0 dict def
/OutputAttributes 0 dict def
currentdict
end
store
}def
/sfcl/sfcl2 ld
/efcl/efcl2 ld
level2 not endnoload
%%EndFile
%%BeginFile: lw8_basic-3.0
/xdf{exch def}bd
/:L/lineto
/lw/setlinewidth
/:M/moveto
/rl/rlineto
/rm/rmoveto
/:C/curveto
/:T/translate
/:K/closepath
/:mf/makefont
/gS/gsave
/gR/grestore
/np/newpath
12{ld}repeat
/framewidth -1 def
/QDframwid -1 def
/numframes Z
/mTS matrix def
/$m matrix def
/av 86 def
/por T def
/normland F def
/psb-nosave{}def
/pse-nosave{}def
/us Z
/psb{/us save store}bd
/pse{us restore}bd
/level3
/languagelevel where
{
pop languagelevel 3 ge
}{
F
}ifelse
def
level2 startnoload
/setjob
{
statusdict/jobname 3 -1 roll put
}bd
/devg/DeviceGray def
/devr/DeviceRGB def
/devc/DeviceCMYK def
level2 endnoload level2 not startnoload
/setjob
{
1 dict begin/JobName xdf currentdict end setuserparams
}bd
/devg[/DeviceGray]def
/devr[/DeviceRGB]def
/devc[/DeviceCMYK]def
level2 not endnoload
/pm Z
/mT Z
/sD Z
/initializepage
{
mT $m currentmatrix mTS concatmatrix pop
/pm save store mT concat
}bd
/endp
{
pm restore
}bd
/adjRect
{
dup 2 mul 6 2 roll
4 index sub exch 5 -1 roll sub exch
4 2 roll
4 index add exch 5 -1 roll add exch
4 2 roll
}bd
/frame1up
{
gS
mTS�¡�À�Ð setmatrix
QDframwid lw
/setstrokeadjust where{pop T setstrokeadjust}if
clippath pathbbox
2 index sub exch
3 index sub exch
currentlinewidth framewidth mul
adjRect
numframes dup 0 lt{pop 0}if
{
4 copy
rS
currentlinewidth framewidth
mul 4 mul
adjRect
}repeat
pop pop pop pop
gR
}bd
/$c devr def
/rectclip where
{
pop/rC/rectclip ld
}{
/rC
{
np 4 2 roll
:M
1 index 0 rl
0 exch rl
neg 0 rl
:K
clip np
}bd
}ifelse
/rectfill where
{
pop/rF/rectfill ld
}{
/rF
{
gS
np
4 2 roll
:M
1 index 0 rl
0 exch rl
neg 0 rl
fill
gR
}bd
}ifelse
/rectstroke where
{
pop/rS/rectstroke ld
}{
/rS
{
gS
np
4 2 roll
:M
1 index 0 rl
0 exch rl
neg 0 rl
:K
stroke
gR
}bd
}ifelse
%%EndFile
level3 startnoload
%%BeginFile: lw8_safeclipL12-1.0					
/rectclip where
{
pop/rCa/rectclip ld
}{
/rCa
{
np 0
1 index length 4 idiv
{
2 copy
4 getinterval
aload pop
4 2 roll
:M
1 index 0 rl
0 exch rl
neg 0 rl
:K
4 add
}repeat
clip np
pop pop
}bd
}ifelse
/savedstack Z
/subsavedstack Z
/execstring Z
/saferCa
{
/execstring xs
/odictstk countdictstack store
/oopstk 0 store
count 0 ne
{
savedstack 0 eq{
count 100 gt{count}{100}ifelse
array/savedstack xs
}{
count savedstack length gt
{
count array/savedstack xs
}if
}ifelse
count savedstack 0 3 -1 roll
getinterval
astore/subsavedstack xs
}{
/subsavedstack 0 store
}ifelse
execstring cvx stopped
{
$error/newerror F put
newpath
}if
fcl
subsavedstack 0 ne{
subsavedstack aload pop
}if
}bd
%%EndFile
level3 endnoload level3 not startnoload
%%BeginFile: lw8_safeclipL3-1.0	
/saferCa/pop ld
%%EndFile
level3 not endnoload
%%BeginFile: lw8_level1_colorspace-2.0
/G/setgray ld
/:F1/setgray ld
/:F/setrgbcolor ld
/:F4/setcmykcolor where
{
pop
/setcmykcolor ld
}{
{
3
{
dup
3 -1 roll add
dup 1 gt{pop 1}if
1 exch sub
4 1 roll
}repeat
pop
setrgbcolor
}bd
}ifelse
/:Fx
{
counttomark
{0{G}0{:F}{:F4}}
exch get
exec
pop
}bd
/$cs Z
/:rg{devr :ss}bd
/:sc{$cs :ss}bd
/:dc
{
dup type/arraytype eq{0 get}if
dup/DeviceCMYK eq
{
pop devc
}{
/DeviceGray eq
{
devg
}{
devr
}ifelse
}ifelse
/$cs xdf
}bd
/:sgl{}def
/:dr{}bd
/:fCRD{pop}bd
/:ckcs{}bd
/:ss{/$c xdf}bd
%%EndFile
%%BeginFile: lw8_uniform_graphics-2.0
/@a
{
np :M 0 rl :L 0 exch rl 0 rl :L fill
}bd
/@b
{
np :M 0 rl 0 exch rl :L 0 rl 0 exch rl fill
}bd
/@c
{
moveto 0 rlineto stroke
}bd
/@w
{
moveto 0 exch rlineto stroke
}bd
/arct where
{
pop
}{
/arct
{
arcto pop pop pop pop
}bd
}ifelse
/x1 Z
/x2 Z
/y1 Z
/y2 Z
/rad Z
/@q
{
/rad xs
/y2 xs
/x2 xs
/y1 xs
/x1 xs
np
x2 x1 add 2 div y1 :M
x2 y1 x2 y2 rad arct
x2 y2 x1 y2 rad arct
x1 y2 x1 y1 rad arct
x1 y1 x2 y1 rad arct
fill
}bd
/@s
{
/rad xs
/y2 xs
/x2 xs
/y1 xs
/x1 xs
np
x2 x1 add 2 div y1 :M
x2 y1 x2 y2 rad arct
x2 y2 x1 y2 rad arct
x1 y2 x1 y1 rad arct
x1 y1 x2 y1 rad arct
:K
stroke
}bd
/@i
{
np 0 360 arc fill
}bd
/@j
{
gS
np
:T
scale
0 0 .5 0 360 arc
fill
gR
}bd
/@e
{
np
0 360 arc
:K
stroke
}bd
/@f
{
np
$m currentmatrix
pop
:T
scale
0 0 .5 0 360 arc
:K
$m setmatrix
stroke
}bd
/@k
{
gS
np
:T
0 0 :M
0 0 5 2 roll
arc fill
gR
}bd
/@l
{
gS
np
:T
0 0 :M
scale
0 0 .5 5 -2 roll arc
fill
gR
}bd
/@m
{
np
arc
stroke
}bd
/@n
{
np
$m currentmatrix
pop
:T
scale
0 0 .5 5 -2 roll arc
$m setmatrix
stroke
}bd
%%EndFile
%%BeginFile: lw8_basic_text-2.1
/S/show ld
/A{
0.0 exch ashow
}bd
/R{
0.0 exch 32 exch widthshow
}bd
/W{
0.0 3 1 roll widthshow
}bd
/J{
0.0 32 4 2 roll 0.0 exch awidthshow
}bd
/V{
0.0 4 1 roll 0.0 exch awidthshow
}bd
/fcflg T def
/fc{
fcflg{
vmstatus exch sub 50000 lt{
(%%[ Warning: Running out of memory ]%%\r)print flush/fcflg F store
}if pop
}if
}bd
/$f[1 0 0 -1 0 0]def
/:ff{$f :mf}bd
/MacEncoding StandardEncoding 256 array copy def
MacEncoding dup 9/space put dup 39/quotesingle put 96/grave put
/Adieresis/Aring/Ccedilla/Eacute/Ntilde/Odieresis/Udieresis/aacute
/agrave/acircumflex/adieresis/atilde/aring/ccedilla/eacute/egrave
/ecircumflex/edieresis/iacute/igrave/icircumflex/idieresis/ntilde/oacute
/ograve/ocircumflex/odieresis/otilde/uacute/ugrave/ucircumflex/udieresis
/dagger/degree/cent/sterling/section/bullet/paragraph/germandbls
/registered/copyright/trademark/acute/dieresis/notequal/AE/Oslash
/infinity/plusminu�¡�À�Ðs/lessequal/greaterequal/yen/mu/partialdiff/summation
/product/pi/integral/ordfeminine/ordmasculine/Omega/ae/oslash
/questiondown/exclamdown/logicalnot/radical/florin/approxequal/Delta/guillemotleft
/guillemotright/ellipsis/space/Agrave/Atilde/Otilde/OE/oe
/endash/emdash/quotedblleft/quotedblright/quoteleft/quoteright/divide/lozenge
/ydieresis/Ydieresis/fraction/Euro/guilsinglleft/guilsinglright/fi/fl
/daggerdbl/periodcentered/quotesinglbase/quotedblbase/perthousand
/Acircumflex/Ecircumflex/Aacute/Edieresis/Egrave/Iacute/Icircumflex/Idieresis/Igrave
/Oacute/Ocircumflex/apple/Ograve/Uacute/Ucircumflex/Ugrave/dotlessi/circumflex/tilde
/macron/breve/dotaccent/ring/cedilla/hungarumlaut/ogonek/caron
MacEncoding 128 128 getinterval astore pop
level2 startnoload
/copyfontdict
{
findfont dup length dict
begin
{
1 index/FID ne{def}{pop pop}ifelse
}forall
}bd
/$ckeyd md def
/:skey
{
1 index maxlength 2 index
length sub
ge
{
begin
/$mkeys 20 dict def
/$mkeys load
end
dup/$ckeyd xs
}if
3 1 roll put
}bd
/fD1pass
{
40
$ckeyd
//md
ne
{
pop 1
}if
$ckeyd exch
:skey
}bd
/:searchdict Z
/:searchdict
{
exch 2 copy
known
{
get
}{
exch/$mkeys
get
:searchdict
}ifelse
}bd
/lU
{
//md exch 2 copy
known
{
get
}{
exch
/$mkeys get
:searchdict
}ifelse
}bd
/:xs{
exch 0 1 2 index length 1 sub{
3 copy
gsave 1 getinterval show grestore
exch
get 0.0
rmoveto
}for pop pop
}bd
/:ys{
exch 0 1 2 index length 1 sub{
3 copy
gsave 1 getinterval show grestore
exch
get 0.0 exch
rmoveto
}for pop pop
}bd
/:xys{
exch 0 1 2 index length 1 sub{
3 copy
gsave 1 getinterval show grestore
exch 2 mul 2 copy
1 add get 3 -2 roll get exch
rmoveto
}for pop pop
}bd
level2 endnoload level2 not startnoload
/copyfontdict
{
findfont dup length dict
copy
begin
}bd
/fD1pass/def ld
/lU/load ld
level2{
/:xs/xshow ld
/:ys/yshow ld
/:xys/xyshow ld
}if
level2 not endnoload
/fD Z
/sf Z
/scf Z
/sf1pass
{
lU setfont
}bd
/scf1pass
{
exch lU exch scalefont fD
}bd
/scf2pass
{
scalefont fD
}bd
md/fontname known not{
/fontname/customfont def
}if
/Encoding Z
/:mre
{
copyfontdict
/Encoding MacEncoding def
fontname currentdict
end
definefont :ff fD
}bd
/:bsr
{
copyfontdict
/Encoding Encoding 256 array copy def
Encoding dup
}bd
/pd{put dup}bd
/:esr
{
pop pop
fontname currentdict
end
definefont :ff fD
}bd
/ps Z
/fz{/ps xs}bd
/cF/currentfont ld
/mbf
{
/makeblendedfont where
{
pop
makeblendedfont
/ABlend exch definefont
}{
pop
}ifelse
fD
}def
%%EndFile
/currentpacking where {pop sc_oldpacking setpacking}if end
%%EndProlog
%%BeginSetup
md begin
/fD/def ld/sf/setfont ld /scf/scf2pass ld
/mT[.24 0 0 -.24 23.041 576.973]def
/sD 16 dict def
%%IncludeResource: font Helvetica
/f44/Helvetica
:mre
/f58 f44 58 scf
/f71 f44 38 scf
{/Courier findfont[10 0 0 -10 0 0]:mf setfont}stopped{$error/newerror F put}if
%%EndSetup
%%Page: 1 1
%%BeginPageSetup
initializepage
%%EndPageSetup
gS 0 0 3321 2333 rC
454 392 2412 1549 rC
1832 1698 -6 6 1868 1725 6 1832 1692 @a
1800 1663 -6 6 1838 1692 6 1800 1657 @a
1768 1627 -6 6 1806 1657 6 1768 1621 @a
1736 1592 -6 6 1774 1621 6 1736 1586 @a
1704 1557 -6 6 1742 1586 6 1704 1551 @a
1672 1522 -6 6 1710 1551 6 1672 1516 @a
1640 1487 -6 6 1678 1516 6 1640 1481 @a
1608 1451 -6 6 1646 1481 6 1608 1445 @a
1577 1416 -6 6 1614 1445 6 1577 1410 @a
1544 1381 -6 6 1583 1410 6 1544 1375 @a
1512 1346 -6 6 1550 1375 6 1512 1340 @a
1481 1310 -6 6 1518 1340 6 1481 1304 @a
1449 1275 -6 6 1487 1304 6 1449 1269 @a
1417 1240 -6 6 1455 1269 6 1417 1234 @a
1385 1204 -6 6 1423 1234 6 1385 1198 @a
1353 1170 -6 6 1391 1198 6 1353 1164 @a
1321 1134 -6 6 1359 1164 6 1321 1128 @a
1289 1099 -6 6 1327 1128 6 1289 1093 @a
1257 1064 -6 6 1295 1093 6 1257 1058 @a
1225 1029 -6 6 1263 1058 6 1225 1023 @a
1193 993 -6 6 1231 1023 6 1193 987 @a
1162 958 -6 6 1199 987 6 1162 952 @a
1129 923 -6 6 1168 952 6 1129 917 @a
1098 887 -6 6 1135 917 6 1098 881 @a
1066 852 -6 6 1104 881 6 1066 846 @a
1034 817 -6 6 1072 846 6 1034 811 @a
1002 782 -6 6 1040 811 6 1002 776 @a
970 747 -6 6 1008 776 6 970 741 @a
938 711 -6 6 976 741 6 938 705 @a
2531 1650 -3 3 2538 1648 3 2531 1647 @a
2496 1�¡�À�Ð644 -3 3 2503 1642 3 2496 1641 @a
2462 1638 -3 3 2470 1636 3 2462 1635 @a
2428 1631 -3 3 2435 1629 3 2428 1628 @a
2398 1626 -3 3 2405 1624 3 2398 1623 @a
2363 1619 -3 3 2371 1617 3 2363 1616 @a
2328 1613 -3 3 2335 1611 3 2328 1610 @a
2296 1607 -3 3 2303 1605 3 2296 1604 @a
2264 1601 -3 3 2272 1599 3 2264 1598 @a
2229 1594 -3 3 2236 1592 3 2229 1591 @a
2197 1589 -3 3 2204 1587 3 2197 1586 @a
2162 1582 -3 3 2170 1580 3 2162 1579 @a
2131 1576 -3 3 2139 1574 3 2131 1573 @a
2097 1570 -3 3 2104 1568 3 2097 1567 @a
2065 1563 -3 3 2072 1561 3 2065 1560 @a
2029 1557 -3 3 2037 1555 3 2029 1554 @a
1998 1551 -3 3 2006 1549 3 1998 1548 @a
1962 1543 -3 3 1969 1541 3 1962 1540 @a
1929 1536 -3 3 1936 1534 3 1929 1533 @a
1898 1528 -3 3 1905 1526 3 1898 1525 @a
1866 1521 -3 3 1873 1519 3 1866 1518 @a
1862 1520 -3 3 1869 1518 3 1862 1517 @a
1830 1511 -3 3 1837 1509 3 1830 1508 @a
1798 1501 -3 3 1805 1499 3 1798 1498 @a
1765 1489 -3 3 1773 1488 3 1765 1486 @a
1733 1476 -3 3 1740 1475 3 1733 1473 @a
1698 1459 -3 3 1705 1458 3 1698 1456 @a
1664 1440 -3 3 1672 1440 3 1664 1437 @a
1630 1418 -3 3 1637 1418 3 1630 1415 @a
1600 1397 -3 3 1607 1397 3 1600 1394 @a
1565 1369 -3 3 1573 1370 3 1565 1366 @a
1530 1340 -3 3 1537 1340 3 1530 1337 @a
1498 1311 -3 3 1505 1312 3 1498 1308 @a
1466 1279 -3 3 1474 1281 3 1466 1276 @a
1431 1244 -3 3 1438 1245 3 1431 1241 @a
1399 1211 -3 3 1406 1212 3 1399 1208 @a
1367 1177 -3 3 1374 1178 3 1367 1174 @a
1337 1146 -3 3 1345 1148 3 1337 1143 @a
1305 1111 -3 3 1312 1112 3 1305 1108 @a
1275 1079 -3 3 1282 1080 3 1275 1076 @a
1244 1045 -3 3 1251 1046 3 1244 1042 @a
1216 1013 -3 3 1223 1015 3 1216 1010 @a
1183 978 -3 3 1190 979 3 1183 975 @a
1153 944 -3 3 1160 945 3 1153 941 @a
1123 913 -3 3 1130 914 3 1123 910 @a
1095 881 -3 3 1102 882 3 1095 878 @a
1064 847 -3 3 1071 848 3 1064 844 @a
1032 812 -3 3 1039 813 3 1032 809 @a
1004 781 -3 3 1010 782 3 1004 778 @a
972 746 -3 3 980 749 3 972 743 @a
943 714 -3 3 950 715 3 943 711 @a
1898 1727 -3 3 1903 1727 3 1898 1724 @a
1870 1696 -3 3 1901 1724 3 1870 1693 @a
1834 1657 -3 3 1841 1658 3 1834 1654 @a
1806 1626 -3 3 1837 1654 3 1806 1623 @a
1770 1586 -3 3 1783 1594 3 1770 1583 @a
1749 1563 -3 3 1773 1583 3 1749 1560 @a
1706 1516 -3 3 1721 1526 3 1706 1513 @a
1686 1494 -3 3 1709 1513 3 1686 1491 @a
1642 1446 -3 3 1661 1461 3 1642 1443 @a
1626 1428 -3 3 1645 1443 3 1626 1425 @a
1579 1375 -3 3 1599 1391 3 1579 1372 @a
1567 1362 -3 3 1582 1372 3 1567 1359 @a
1514 1305 -3 3 1541 1328 3 1514 1302 @a
1506 1296 -3 3 1517 1302 3 1506 1293 @a
1451 1234 -3 3 1479 1258 3 1451 1231 @a
1447 1230 -3 3 1454 1231 3 1447 1227 @a
1387 1164 -3 3 1421 1195 3 1387 1161 @a
1327 1098 -3 3 1358 1126 3 1327 1095 @a
1291 1059 -3 3 1299 1062 3 1291 1056 @a
1263 1028 -3 3 1294 1056 3 1263 1025 @a
1227 989 -3 3 1237 994 3 1227 986 @a
1203 963 -3 3 1230 986 3 1203 960 @a
1164 920 -3 3 1178 929 3 1164 917 @a
1142 897 -3 3 1167 917 3 1142 894 @a
1100 853 -3 3 1115 862 3 1100 850 @a
1077 830 -3 3 1103 850 3 1077 827 @a
1036 790 -3 3 1049 797 3 1036 787 @a
1012 768 -3 3 1039 787 3 1012 765 @a
972 734 -3 3 980 735 3 972 731 @a
944 713 -3 3 975 731 3 944 710 @a
3 lw
25 2513 1688.5 @c
7 2488 1688.5 @c
26 2444 1688.5 @c
7 2420 1688.5 @c
24 2381 1688.5 @c
8 2353 1688.5 @c
23 2312 1688.5 @c
7 2289 1687.5 @c
23 2249 1687.5 @c
7 2245 1687.5 @c
7 2221 1687.5 @c
19 2185 1687.5 @c
8 2180 1687.5 @c
7 2153 1686.5 @c
18 2121 1686.5 @c
11 2113 1686.5 @c
7 2089 1685.5 @c
2057 1685 -3 3 2072 1683 3 2057 1682 @a
2048 1684 -3 3 2060 1682 3 2048 1681 @a
7 2021 1681.5 @c
1993 1680 -3 3 2006 1678 3 1993 1677 @a
1980 1678 -3 3 1996 1677 3 1980 1675 @a
1954 1674 -3 3 1961 1672 3 1954 1671 @a
1929 1670 -3 3 1936 1668 3 1929 1667 @a
1913 1665 -3 3 1932 1667 3 1913 1662 @a
1890 1657 -3 3 1897 1656 3 1890 1654 @a
1866 1649 -3 3 1873 1647 3 1866 1646 @a
1846 1640 -3 3 1869 1646 3 1846 1637 @a
1822 1627 -3 3 1829 1626 3 1822 1624 @a
1782 1601 -3 3 1805 1612 3 1782 1598 @a
1756 1582 -3 3 1764 1583 3 1756 1579 @a
1715 1548 -3 3 1740 1564 3 1715 1545 @a
1690 1525 -3 3 1697 1526 3 1690 1522 @a
1646�¡�À�Ð 1482 -3 3 1672 1502 3 1646 1479 @a
1622 1457 -3 3 1629 1458 3 1622 1454 @a
1583 1417 -3 3 1608 1437 3 1583 1414 @a
1558 1391 -3 3 1565 1392 3 1558 1388 @a
1521 1351 -3 3 1542 1367 3 1521 1348 @a
1498 1326 -3 3 1505 1327 3 1498 1323 @a
1463 1286 -3 3 1485 1304 3 1463 1283 @a
1439 1260 -3 3 1446 1261 3 1439 1257 @a
1401 1219 -3 3 1422 1235 3 1401 1216 @a
1379 1195 -3 3 1386 1196 3 1379 1192 @a
1355 1168 -3 3 1363 1171 3 1355 1165 @a
1339 1150 -3 3 1358 1165 3 1339 1147 @a
1315 1125 -3 3 1322 1126 3 1315 1122 @a
1291 1098 -3 3 1301 1103 3 1291 1095 @a
1279 1085 -3 3 1294 1095 3 1279 1082 @a
1256 1059 -3 3 1262 1060 3 1256 1056 @a
1227 1027 -3 3 1242 1038 3 1227 1024 @a
1219 1018 -3 3 1230 1024 3 1219 1015 @a
1195 992 -3 3 1202 993 3 1195 989 @a
1164 957 -3 3 1181 970 3 1164 954 @a
1160 953 -3 3 1167 954 3 1160 950 @a
1135 926 -3 3 1142 928 3 1135 923 @a
1100 886 -3 3 1122 905 3 1100 883 @a
1076 860 -3 3 1083 861 3 1076 857 @a
1039 820 -3 3 1060 836 3 1039 817 @a
1016 794 -3 3 1023 795 3 1016 791 @a
976 751 -3 3 1002 772 3 976 748 @a
954 726 -3 3 961 727 3 954 723 @a
1770 1681 -3 3 1790 1727 3 1770 1678 @a
1765 1673 -3 3 1773 1678 3 1765 1670 @a
1754 1652 -3 3 1759 1653 3 1754 1649 @a
1743 1631 -3 3 1748 1632 3 1743 1628 @a
1731 1612 -3 3 1736 1613 3 1731 1609 @a
1706 1575 -3 3 1724 1594 3 1706 1572 @a
1680 1541 -3 3 1709 1572 3 1680 1538 @a
1665 1521 -3 3 1671 1522 3 1665 1518 @a
1649 1501 -3 3 1655 1502 3 1649 1498 @a
1631 1481 -3 3 1638 1482 3 1631 1478 @a
1610 1456 -3 3 1620 1461 3 1610 1453 @a
1579 1418 -3 3 1613 1453 3 1579 1415 @a
1571 1409 -3 3 1582 1415 3 1571 1406 @a
1550 1386 -3 3 1557 1388 3 1550 1383 @a
1531 1366 -3 3 1538 1367 3 1531 1363 @a
1514 1346 -3 3 1520 1347 3 1514 1343 @a
1483 1310 -3 3 1504 1328 3 1483 1307 @a
1451 1275 -3 3 1486 1307 3 1451 1272 @a
1433 1255 -3 3 1440 1256 3 1433 1252 @a
1415 1235 -3 3 1422 1236 3 1415 1232 @a
1395 1213 -3 3 1402 1214 3 1395 1210 @a
1355 1169 -3 3 1385 1195 3 1355 1166 @a
1330 1141 -3 3 1358 1166 3 1330 1138 @a
1312 1121 -3 3 1319 1122 3 1312 1118 @a
1294 1102 -3 3 1301 1103 3 1294 1099 @a
1276 1082 -3 3 1283 1083 3 1276 1079 @a
1259 1063 -3 3 1264 1062 3 1259 1060 @a
1227 1028 -3 3 1262 1060 3 1227 1025 @a
1209 1008 -3 3 1230 1025 3 1209 1005 @a
1191 988 -3 3 1198 989 3 1191 985 @a
1172 966 -3 3 1179 967 3 1172 963 @a
1154 946 -3 3 1160 947 3 1154 943 @a
1131 922 -3 3 1143 929 3 1131 919 @a
1100 886 -3 3 1134 919 3 1100 883 @a
1092 877 -3 3 1103 883 3 1092 874 @a
1072 855 -3 3 1079 857 3 1072 852 @a
1052 834 -3 3 1059 835 3 1052 831 @a
1033 813 -3 3 1039 813 3 1033 810 @a
1004 781 -3 3 1023 796 3 1004 778 @a
972 746 -3 3 1007 778 3 972 743 @a
968 742 -3 3 975 743 3 968 739 @a
950 722 -3 3 957 723 3 950 719 @a
1 lw
26 941 1729.5 @c
26 941 1559.5 @c
26 941 1389.5 @c
26 941 1219.5 @c
26 941 1049.5 @c
26 941 879.5 @c
26 941 708.5 @c
14 941 1686.5 @c
14 941 1644.5 @c
14 941 1601.5 @c
14 941 1516.5 @c
14 941 1474.5 @c
14 941 1431.5 @c
14 941 1346.5 @c
14 941 1304.5 @c
14 941 1261.5 @c
14 941 1176.5 @c
14 941 1134.5 @c
14 941 1091.5 @c
14 941 1006.5 @c
14 941 964.5 @c
14 941 921.5 @c
14 941 836.5 @c
14 941 794.5 @c
14 941 751.5 @c
26 2512 1729.5 @c
26 2512 1559.5 @c
26 2512 1389.5 @c
26 2512 1219.5 @c
26 2512 1049.5 @c
26 2512 879.5 @c
26 2512 708.5 @c
13 2525 1686.5 @c
13 2525 1644.5 @c
13 2525 1601.5 @c
13 2525 1516.5 @c
13 2525 1474.5 @c
13 2525 1431.5 @c
13 2525 1346.5 @c
13 2525 1304.5 @c
13 2525 1261.5 @c
13 2525 1176.5 @c
13 2525 1134.5 @c
13 2525 1091.5 @c
13 2525 1006.5 @c
13 2525 964.5 @c
13 2525 921.5 @c
13 2525 836.5 @c
13 2525 794.5 @c
13 2525 751.5 @c
26 941.5 1704 @w
26 1260.5 1704 @w
26 1580.5 1704 @w
26 1899.5 1704 @w
26 2218.5 1704 @w
26 2537.5 1704 @w
14 1021.5 1716 @w
14 1101.5 1716 @w
14 1180.5 1716 @w
14 1340.5 1716 @w
14 1420.5 1716 @w
14 1500.5 1716 @w
14 1659.5 1716 @w
14 1739.5 1716 @w
14 1819.5 1716 @w
14 1978.5 1716 @w
14 2058.5 1716 @w
14 2138.5 1716 @w
14 2298.5 1716 @w
14 2378.5 1716 @w
14 2457.5 1716 @w
26 941.5 708 @w
26 1260.5 708 @w
26 1580.5 708 @w
26 1899.5 708 @w
26 2218.5 708 @w
26 2537�¡�À�V.5 708 @w
14 1021.5 708 @w
14 1101.5 708 @w
14 1180.5 708 @w
14 1340.5 708 @w
14 1420.5 708 @w
14 1500.5 708 @w
14 1659.5 708 @w
14 1739.5 708 @w
14 1819.5 708 @w
14 1978.5 708 @w
14 2058.5 708 @w
14 2138.5 708 @w
14 2298.5 708 @w
14 2378.5 708 @w
14 2457.5 708 @w
1022 941.5 708 @w
1022 2537.5 708 @w
1597 941 1729.5 @c
1597 941 708.5 @c
816 1743 :M
f58 sf
3.759(-12)A
816 1573 :M
3.759(-10)A
850 1404 :M
6.004(-8)A
850 1233 :M
6.004(-6)A
850 1063 :M
6.004(-4)A
850 893 :M
6.004(-2)A
871 723 :M
(0)S
925 1808 :M
(0)S
1204 1808 :M
.448(0.02)A
1524 1808 :M
.448(0.04)A
1843 1808 :M
.448(0.06)A
2162 1808 :M
.448(0.08)A
2498 1808 :M
(0.1)S
1 G
1425 772 1083 404 rF
0 G
6 lw
148 1455 824 @c
1616 842 :M
1.209 .121(zero systematic error )J
3 lw
7 1457 899.5 @c
7 1490 899.5 @c
7 1523 899.5 @c
7 1556 899.5 @c
8 1590 899.5 @c
1616 917 :M
.937 .094(0.05% harmonic)J
36 1457 974.5 @c
37 1523 974.5 @c
12 1590 974.5 @c
1616 992 :M
.403 .04(saturation - 50% of incident beam)J
24 1457 1049.5 @c
7 1499 1049.5 @c
24 1524 1049.5 @c
7 1565 1049.5 @c
12 1590 1049.5 @c
1616 1067 :M
2.728 .273(under-estimation of dark current)J
57 1457 1124.5 @c
7 1528 1124.5 @c
7 1549 1124.5 @c
7 1569 1124.5 @c
12 1590 1124.5 @c
1616 1142 :M
2.609 .261(over-estimation of dark current)J
gR
3 lw
gS 0 0 3321 2333 rC
gS
770.5 1233 :T
270 rotate
-770.5 -1233 :T
712 1246 :M
f58 sf
1.198(ln\(I/I)A
gR
gS
800.5 1164 :T
270 rotate
-800.5 -1164 :T
790 1173 :M
f71 sf
(0)S
gR
gS
770.5 1143 :T
270 rotate
-770.5 -1143 :T
760 1156 :M
f58 sf
<29>S
gR
454 392 2412 1549 rC
1490 1895 :M
f58 sf
1.115 .112(thickness \(mm, Ag\))J
endp
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Non-linearity of detector responses in attenuation measurements due to harmonic contamination, saturation, and inadequate estimation of dark current. The first two are the most common systematics whose effects on attenuation measurements can be significant. The last two are observable at high attenuation level in well-calibrated systems. 



















