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geometry are placed at the sample position, whereas the other components are mobile and
connected through optical fibers.
In detail, the light from a 20 mW He-Ne laser (1145/P, JDS Uniphase) at a wavelength of
632.8 nm is coupled into a fiber (SMC 630-4.1-NA012-3-APC-Ti-0PC-0-500, Schéfter +
Kirchhoff GmbH, Germany) and guided to the neutron instrument. A collimator (60 FC-
A6.25-02-Ti, Schifter + Kirchhoff GmbH, Germany) and a silver mirror focus the light from
the fiber into the center of the quartz cell, which was previously aligned in the center of the
neutron beam. The light scattered under the angle 6; (in the present case 6; =130°) is then
mirrored into another collimator that is linked to a second fiber. The optics are mounted using
non-magnetic optic holders (Liop-Tec Germany) placed on the sample holder’s platform.
The scattering angle s is determined by considering the refractions according to the formula
Nair

. MNair . : .
0 = 180°—arcsin(——sinb;)—arcsin(——sinf )
Niig Niiq

where n,ir and niiq are the refractive indices of air and the liquid sample, respectively and 6;
and Or are the angles of the incident and refracted beam outside the cell, measured manually.
To cross-validate the scattering angle, polystyrene beads of known size can be measured in a
different quartz cell. This size can be converted into a diffusion constant and from this the
scattering angle after the alignment can be determined and compared with the calculated
value.

The alignment of the DLS-set-up takes about half an hour and it can be performed
independently of the alignment of the sample holder in the neutron beam. Thus, the in situ set-
up does not consume expensive spin echo beam time.

The scattered photons arrive at an APD detector (Excelitas Technologies Corp. SPCM-
AQRH-14-FC). The recorded photons are auto-correlated in their arrival time with an ALV-
7004 Multiple Tau Digital Correlator (ALV-GmbH, Germany). A computer displays the
measured normalized intensity-intensity auto-correlation function g''(t). The recorded
intensities and g''(t) are saved for further analysis.

To protect the detection components, a filter wheel with neutral density filters (ALV GmbH,
Germany) is placed before coupling the laser light into the fiber. Based on the photon counts
detected for each sample, the filter wheel adjusts to the optimum neutral density filter for each

measurement.
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Fig. 1. Schematic view of the in situ DLS set-up. A photo of the sample holder and the
surrounding optics can be seen in Fig. 2.

Fig. 2. A bird view of the high temperature sample-holder at the J-NSE Phoenix. The sample
holder can be moved in the neutron beam (green arrow) on the vertical plane: on the upper
position, the sample is placed, whereas on the lower position, the buffer solution.
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