


The area of moderator viewed will be 0.1 m x 0.1 m and the maximum sample 

size 0.05 m x 0.05 m. The Q range and resolution for the various angles are 

given in table 1, where the resolution has been calculated for a sample 0.005 m 

in diameter and 0.025 m high. The detectors are 5 atm, 25 mm diameter He3 

4 -I 
countess and the count rates have been estimated as 7 x 10 s *t e = 150° 

decreasing to 5 x lo3 s 
-1 

at e = 5O. 

4 SANDALS 

The proposed instrument is designed for structural studies in the Q range 

from 0.05 R-l to 10 x-1 with the possibility of limited data up to 50 61-l. 
The instrument characteristics are similar to those of a conventional small 

angle instrument but with a different wavelength range. The maximum 

wavelength is restricted to 2 z( because inelasticity is difficult to correct 

for at longer wavelengths. The longer wavelengths sill be removed with a 

gadolinium foil filter. With this maximum wavelength, the maximum possible 

length of the instrument, defined by the frame overlap condition, is 40 m. 

The layout of the proposed instrument is shown in Figure 3. The main 

detector is a one metre diameter scintillation detector positioned 7 m from 

the sample. A series of rings 1 cm wide allow scattering angles in the range 

0.5O to 4O. Two more sets of rings are positioned at 4 m and 1.6 m from the 

sample to give scattering angles Of 5O and 10' respectively. All these 

detectors are Contained in an evac"ated vessel and it is proposed to utilise 

vacuum tanks from the NimrOd particle physics programme. A further set of 

detectors, 5 mm wide by 30 an high, is situated at 1 m from the sample at 

angles of 30°, 60' and 90°. The flight paths for these detectors and the 

sample area are in one vacuum tank which is connected to the main detector 

tank via B large "acuum valve so that the sample tank can be let up to air 

independently of the detector tank. The detectors will be of Li 
6 

glass 

- a 2 mm thick scintillator has an efficiency comparable to that of an 8 mm 

diam 40 !%tm He counter. The rings will be segmented - the lowest angles 

with four segments, higher angles in mulitiples of four with 64 at 4' to 

enaale measurements of antisotropic scattering. 

The resolution has been chosen so that it is comparable with liquids 

diffractaneters such as LAD in the region of the main peak of the structure 

factor; it becomes progressively worse at lower 4 values. The Q ranges and 

resolutions for the detectors are given in Table 2. Estimates of the count 

rate for a whole ring range from 'Ir lo3 s 
-1 

at e = 4O to c 102 s-l 

at 0 = O.S". The count rate for this 4' ring is comparable to that of the 

5O detector on LAD. 

J C Dow and J H Clark - Nucl Instr and Meth, 136 (1976) 79. 

., M Carpenter and J D Sutton - Nucl Instr and Meth, 99 (1972) 453. 

J G Powles - Molec Phys, 26 (1973) 1325. 

R N Sinclair and A C Wright - Nucl Instr and Meth, 114 (1974) 451. - 

.J G Powles - Molec Phys, 36 (1978) 1181. 

D R F Mildner, B C Boland, R N Sinclair, C G Windsor, I, J Dunce and 

J H Clarke - Nucl Instr and Meth, 152 (1978) 437. - 

W S HOwellS - Rutherford Laboratory Report (1980) RL-80-084 

W 8 Howells - Rutherford Laboratory Report (1980) RL-80-017. 

J M Carpenter - Nucl Instr and Meth, 41 (1967) 179. 

The sample position will be at 14 m from a cooled (eg 77 K) moderator and 

collimation of the incident beam will be by two variable apertures, the first 

iri ihe ";I'_ Sliz2ldirl zf.p+e? the bpnm shutter and the second at the entrance 

to the sample tank. Sample sizes will depend on the resolution required, 

but will be of the order of 1 cm square. 
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TABLE 1 

The Q ranges and resolution (0.2 < X < 1.0 8) for LAD 

e 

(0) AQ/Q 

Q 
min 

(2-l) 

Q 
max 

drl, 

Detector Aperture 

5 0.12 0.5 2.7 
1 5mm 

10 0.06 1.1 5 
) on 

20 0.03 2.2 11 
) Debye-Scherrer 

35 0.017 3.8 19 
) cone 

58 0.010 6.1 30 

so 0.006 8.9 44 
) 25 mm x 300 mm 

150 0.004 12.1 61 

TABLE 2 

The Q ranSes and resolution for SANDALS 

0.5 0.025 0.55 0.11 

4 0.22 4.4 0.015 

5 0.28 5.5 0.015 

10 0.55 11.1 0.015 

30 1.6 32 0.012 

60 3.1 63 0.010 

so 4.4 89 0.006 

0 max (X = 0.1) 
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FIGURE 3 Layout of SANDALS instrument. 

FIGURE 2 Layout of LAD instr"ment. 


