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XBPM(E—L{IEEZ=Y): CVD
,L,JI%‘(R&D) CVD

SR T HPHT type lla
BT HPHT type lla
E—LAEZY—R&D): CVD

SEFZVEILEIL : HPHT type lla

DAC

Phase plate PL monitor

Courtesy of S. Goto (JASRI)
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Diamond for x-ray optical elements

Type la

N: aggregated

Type |
IR visible N
5-5000 ppm Type Ib
Pl center
N: single substitutional

Type lla
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Diamond | Silicon
Atomic number Z 6 |4
Debye Temp. (K) 1860 532
Absorption coef.
@ 8 keV (cm') 14 143
Themal conductivity TTyePTI:';-OI-825 | 5
@ 297 K (W/emK) Tspo-pu;'e: o '
Themal conductivity I;:;(I)-S‘BO Nat.: |5
@ 80 K (W/cmK) Iso-pu.re: 2000 Iso-pure 20

| Thermal expansion coef.
D 297 K ( G !

igure of merit @ 297K | 36-180 ' ek
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XFEL Oscillator K).Kimetal,PRLI00,244802 (2008).
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Low-=loss X=ray cavity K.J. Kim et al., PRL100, 244802 (2008).
Cavity
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Bragg reflecting mirror

Reflectivity (>0.95)

Crystal perfection

Si

Diamond

X
900

Sapphire (Al,O3)

Reflectivity - courtesy of Yuri Shvyd’ko (APS)
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W. M. Chen et al. Phys. Stat. Sol. (2)186, 365 (2001).
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K.J. Kim &Y. Shvyd’ko, PR-ST12, 030703 (2009).
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Diamonds as an x-ray nonlinear crystal

X-ray parametric down-conversion (PDC)

- 2" order nonlinear process
K. Tamasaku & T. Ishikawa, PRL98, 244801 (2007).
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XFELO+OPA

Dump Signal

Undulator

Pump ldler
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K.Tamasaku et al., J. Phys:D38,A61 (2005).
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(111) as-cleaved - Crystal selection
Si220(b=20.9) - C111 @9.44 keV
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TR RHEDZRE K Tamasakuetal, ). Phys:D38,A61 (2005).

(111) as-cleaved - Reciprocal space mapping

11

ad crystal’ ‘good crystal’
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REIDZE- (111 ) B $i220(6=20.9) - CI11 @9.44 keV
ERENEC TEREICIA—IDB D ETA

# 111 reflection topography on the tail of RC

as-cleaved: highest-quality as-cleaved: highest-quality
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BAGAYy*X> I h—7
\/J}) (111) as-cleaved
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$i220(b=20.9) - C111 @9.44 keV
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(111) as-cleaved  si220(=209) - CI11 @9.44 keV
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REHE

Polished
(offset 1.57)

S

Re-re-polished

WV,

Topography
on the tail of RC

FWHM of RC
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PCVM (Plasma Chemical Vaporization Machining)

electrode Sl
vaporization

r
high-freq.@
power source




PCVMIC &k 5 FREAWLIE

Polished
(offset 1.5%)

Re-re- pollshed PCVM(100 nm/3 min)

Topograph
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PCVM®DE]EE-(100)H
Surface profile Topograph

(001) sector  (1-11) sector




Nitrogen impurity
(100)-sector < (I | I)-sector
< 0.l ppm
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As-cleaved Mechanical polishing+PCVM
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What happens under coherent illumination?

with stacking faults

CCD

Near field Far field

on-Bragg

1on-unirorm



Quasi-plane wave topograph

Far field image (reflection topo on the tail of RC)

Plane wave topograph (on Bragg)
@ large distance

outcrop of dislocation ‘ -y
' surface scratch




A proposed mechanism

interference

“Phase contrast imaging”
& of strain field




Coherent diffraction imaging of
diamond windows

To study what happens under coherent illumination.

CCD

beam stop
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Coherent diffraction imaging of
diamond windows

due to
polishing marks

direct beam

stripe — defects??

from guard slit
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