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X-ray optical system

beam characteristips
sample conditionning
detection scheme

to transform the beam to match it to the

experiment
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XAS requirements

v

0 energy range
0 energy tunability

0 energy rasolution

0 harmonic purity

2 Molarizalion state

e inicnsily / stability

o gicnal / noise

0 {ocusing possibilities

o high mechanical precision, stability and reproducibility
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LSING Mirrors
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clliciency is determined by aberrations

and imperfections

meridional
sagittal
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Bracg diremaction

mullifayers
layered synthetic microstructures

o {laxibilily

0 Broog's law

0 layers of high and low Z

stability A
interdiffusion
interlace roughness

layer thickness
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single crystal monochromators for XAS

17

1 crystal :

focusing
high fiux

dispersive

A

2 crystals :

several applications
flux & resolution
focusing

cooling

4 crystals :
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high resolution
high collimation
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v \\ ) backdiffraction :
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high resolution
large angular acceptance
high flux

DuMond diagram

M







Wepnoachrronvagiov

Twe Crryaal

T L2307

Panl 20 AL PY.
BAITLIADLDY

VDOBUR TIVRS

Cadlyisora )

\

DN LT
B Ll CYT TN
(~O)1:TOd WYaL TI1d

o990 LWISNOD MOMMLOY B

CrasSiva | PMSVIT g haim
B ALPATIO OV wLeABS OV ]

i~
) 4
v
J
A m
Z 2
0 Q-
: ;3
o103 ¥
- =0 a8
4 - 2 £ 3
-+ < g t 2
"] T o AE
_ 0 s
v. o _l u
<
“ -
. r{L
-
v
-
c.
T
Iy
g
*
m._

R I NS Vi
e NL2C LSV
oI LVISW AL oMm,



-5 o P E

nc
3 080 1B9°'E 2L2°E ESB'?  wSv'2 St0°C  SEG'! £22°t  @lRC 600 °C
. B T { - o= 1 . - —
S86°
626 °
1 4-1: 1
? ase -
\ €28 "
LBL”
}
T 2eL
.8 I
arse
1
i
1eg
|
AF HBEYI) — (F65'3 \ ~
AT g &« (6t ! sve
[ ke - _
Lt br\ _I9E =0 Y N?» £
T Rl o Ry T-arww.w:
by
g
[ o | o .
e} ™ m
> i
8 e I
3 _m g
[vv) :
. i ; b
g : €
= Ju .. o " R mlo .
T IS 17 8
= .A..‘ i <
@ { »
e 2 \ - 'Fe?
m o a
o & g
& . 3
@ Lo T
| < R L <
o c\ [=]
- - O
o __. Q
— & .m.lq..._
L |
I T T T 1 { T T T T T T
o @ "} - o o =] @ w < o ©

ANSualut DBZIBWION A1Sudlul DazZIEw.ON



6.148 |

~ O,
0135 -

N

)

b

—
m
m
‘n

[PC

.07 %

Lotil

3

t. 534 (1. 845 1. 156 1. 268 1.379 1. 680 1.8902 2.113 E

. 423

1. 2113

ARN Vok ¢f mr i (Tan/Fes. 4994)

™ carsTaL

1% CAYSTAL

Figure 2 Schemarnc of the kot optics problem. The thermal
bump on the first crysial's surfoce produced by the
powerfulinciden: beam spreads owt ihe diffracied rays so that
they do not simultaneously diffract from the ‘coid” second
crystal. entailing o loss of rhroughpur
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Figure 4 Double crysial experimental arrangement used at
X258 tostudy thermal strains in the waier cooled crysials
Thedouble-crystal diffracied intensity for the fundamensal
reflection is measured with the ionization chamber Dt . and the
first harmonic is measured with D, !

Figure 3
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manifeld
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FIG. 1. The sagittally focusing double-crystal monochromator. The sec-
ond crystal is shaped like an isosceles triangle with some ribs in order to
prevent anticlastic beoding. The basis of the triangle is secured to & crystal
bolder and the free end can be displayed by a screw in order to realize
optimum sagittal radivs.
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Cu K-edge @ 8979 eV

4 x Si111:127°

0.0 = i ) 1 =
8900 8950 9000 9050 9100
Energy(eV)
A
oo o< _ 2¢
Sr—— N — g'_ (-
-S 0, 5 o ’

Absorbance (a.u.)

4-CRYSTAL MOA .

PELS

s e

1.0
Ni K-edge @ 8333 eV Cu K-edge @ 8979 eV
0.5 - 4!3!111137° (‘)\ 4xs|11112?o
. L | T | ] | 1 1
8000 8200 8400 8500 8800 8000 9200 9400 9600
Energy(eV)



ATR0TIATCE 'Ry

KESO LT 10N
1.0
0.5 =

Mn K-edge @ 6539 eV
4x % 1111786

[ J

6.0 T T T 7
6450 6500 B550 6600 E650
EnergyleV)
1.0

Absorbance {a.u.)
[=]
o
1

Ti K-edge @ 4966 eV

4x 8 111 :235°

.0 T T T T T T —1
4850 4962 4970 4980 4990 5000 5010 5020
EnergyleV}

1.0

3

=

Q

g

E 0.5+ Cu K-edge @ B979 eV

g 4 xS 1270
0.0 f T T —

8900 8950 8000 9050 9100
Energy(eV)

varre_4¢c

Absorbance {a.u.)

POSI1TioN, H
1.0 e
s Y f.\_d_/

0.5 " Cu K-edge @ 8979 eV

4 x Si111:127°

difference (x10)
—

| I I 1 I [
8960 8970 8980 8990 9000 9010 8020

Energy{eV)

= 65 =0.0%9 vy

- -6 _
____t.-:gno . A@:lecc
=



source

D

8330 8515 6340 633 &350 555 4560 6565 ASTD 6375 658D

lacident Energy (¢V)

XAS set up for
High Resolution Fluorescence Detection .
g H g
fluorescence 3 ’
monochromator d%or """""""
4 Y t;,v’l v
|O o E ,: I e TR T e e e A
backdiﬂractor\_i:: -
g ¢ Ty

W NN 70

e

Incidens Enargy («V)

Ak
J
1r
1
]

U0 T S S W S 1 3 N
= o

70 70" ThO

0 90" ™0

W0 700 740

o

($nun Qi) Lresuaiy)

Lnciderw Eneryy (eV)



Nuclear Insteunsents amd Retiunds s Phusics Kevearch A266 (19883 330317
Niwth-liolland, Amiierdam
Sectton 111 Beamime msiumeriation: (g) Miscelluneous

PHASE-PLATE PERFORMANCE FOR TIE PRODUCTION
OF CIRCULARLY POLARIZED X-RAYS

Dennis M. MILLS
CHESS, Cornell Unmerniry, Jihgro N1 14851 USA
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Figure 2.Calculated phase differcuee & between the o and x compenents of the transmitled wave as o
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