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ORNL Reflectometers

• MIRROR at HFIR
– User program running now
– Vertical sample geometry

• Magnetism Reflectometer at SNS
– First experiments summer/fall 2006
– Vertical sample geometry
– Four-cross-section polarized beam

• Liquids Reflectometer at SNS
– First experiments summer/fall 2006
– Horizontal sample geometry
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MIRROR Reflectometer on HBMIRROR Reflectometer on HB--2D2D
Recently (re-)installed in the HFIR beam room 

wavelength is 4.25Å
PG002 monochromation

Be filter for higher order contamination
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Future of MIRROR NR programFuture of MIRROR NR program

Upgraded instrument(s) will provide users with state of the art Upgraded instrument(s) will provide users with state of the art NR measurementsNR measurements
with data collection taking full advantage of NR with data collection taking full advantage of NR ““imagingimaging”” in new CNS/SPICE formatin new CNS/SPICE format

Current software offers the unique capability of integrated reduCurrent software offers the unique capability of integrated reduction of  ction of  
NR and NSNR and NS--SANS allowing simultaneous monitoring of surface and bulk structSANS allowing simultaneous monitoring of surface and bulk structureure

NR signal  => R[QNR signal  => R[QRR] vs Q] vs QRR

NSNS--SANS =>  SANS =>  ddΣΣ/d/dΩΩ vs Qvs QSS
Refraction,Refraction,
AbsorptionAbsorption
/sample volume,/sample volume,
Interface Transmissions,Interface Transmissions,
Detector/instrument Detector/instrument 
resolution resolution ……

(correctly) subtracts (correctly) subtracts 
NSNS--SANS backgroundSANS background



Full Upgrades 2006 ...Full Upgrades 2006 ...
Upgraded MIRROR to primary beam in Guide Hall (CGUpgraded MIRROR to primary beam in Guide Hall (CG--4 #1)4 #1)

Effective FLUX*Effective FLUX*×× 1010
Background Background ⁄⁄ 1010

SPEED SPEED ×× 1010
Sensitivity Sensitivity ×× 100100

**Cold guide estimate ~same flux at 5Cold guide estimate ~same flux at 5ÅÅ as at 2.59as at 2.59ÅÅ in beam room (RMM)in beam room (RMM)
Imaging NR: Shorter instrument for same resolution Imaging NR: Shorter instrument for same resolution -- Acceptance Acceptance ×× 2 and (1/r2 and (1/r22) ) ×× 44

Downstream on guide CGDownstream on guide CG--4:4:
USANS/Interferometer (proposed)USANS/Interferometer (proposed)
US(Brookhaven)US(Brookhaven)--JAPAN Cold 3XJAPAN Cold 3X

NP Weak Interaction StationNP Weak Interaction Station



SNS Beamline 4

BL 4A (MR)
Concrete enclosed
instrument cave

BL 4A (MR)
Instrument hutch

BL 4A (LR)
Concrete enclosed
instrument cave

BL 4B (LR)
Instrument hutch



SNS magnetism reflectometer

Detector table
2θ max = 150 deg.

Helium enclosures

Goniometer
with hexapod

Cryostat with
sample

(18.64 m)

Incident table
(fixed position)



SNS liquids reflectometer

Hardware
2.5 Å ≤ λ ≤ 15 Å

Δ λ = 3.5 Å @ 60 Hz
60 Hz ≥ f ≥ 6 Hz
0 ≤ αliquid ≤ 5.5°

0 ≤ 2α ≤ 90°
0 ≤ 2θ ≤ 30°

Software
Standard analysis tools

Improved reduction tools
Working on miracles[courtesy JJ X-Ray]
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