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The aim of the proposal I-20130235 was to test the possibility to perform nuclear inelastic 

scattering (NIS) studies on Mossbauer nuclei in the energy range of 20-50 keV using a sapphire 

backscattering monochromator (BSM) recently installed at the Dynamics Beamline P01. This 

should point a way to element specific phonon spectroscopy at P01 on Eu, Sm, Sn, Dy, Hg, Te, Sb, 

and W elements and their compounds [1]. 

The backscattering cryostat hosting the sapphire crystal [2] has been installed 89 m downstream the 

source and provided a meV-photon beam 21 m backwards, on the sample (fig.1a). A HEMEX 

sapphire has been used. The thickness of the sapphire was 5 mm, diameter – 18mm; the crystal 

surface has been mechanically polished. The control of the crystal temperature has been provided 

by a PT1000 resistor, resistive heater and PID-controller [3]. The crystal temperature has been 

measured by PT1000 attached to the crystal (fig. 1b). 

A 12-element APD detector and detector electronics with 2 ns response time have been installed to 

provide detection of photons from fast-decaying isotopes. 

We obtained a temperature stability of the sapphire of 0.7 mK (r.m.s.) at 199 K (fig. 2a) which 

corresponds to the expected energy resolution of ca. 60µeV. We tested the sapphire quality by 

mapping its surface with the instrumental function. At best a point with a resolution of 1.34 meV at 

23.8793(5) keV has been found (fig. 2b). 

The studied sample was β-
119

Sn metal foil enriched in 
119

Sn isotope to >95%. Although the 

37.1292(5) keV beam has been also obtained, the measurements on 
121

Sb in 
121

Sb2Te3 sample could 

not be performed because of spurious bunches in the ring during 15 ns after each bunch. 

The obtained flux values were: 

 at 23.8793(5) keV the direct beam after DCM was 3*10
13

 ph/s, the monochromatic beam 

after BSM was 6*10
8
 ph/s. The beam size of the direct beam has been defined by slits 

opened to 4 mm in horizontal and 4 mm in vertical directions. 
 at 37.1292(5) keV the direct beam after DCM was 1*10

13
 ph/s, the monochromatic beam 

after BSM was 7.8*10
8
 ph/s. The beam size of the direct beam has been defined by slits 

opened to 6 mm in horizontal and 4 mm in vertical directions.



     (a)

     (b) 

       (c) 

Figure 1: experimental setup. (a) – optical schema, here: HHLM – high heat-load monochromator (DCM), 

HRM – high-resolution monochromator, S – sample, DNFS and DNIS – detectors of NFS and NIS signal, 

respectively; (b) – principal schema of BSM, here: 1. l-N2-dewar, 2. evaporator, 3. primary-heater with 

temp. sensor, 4. temperature control of cold N2 on the inlet of the sapphire HRM, 5. sapphire location in 

HRM, 6. HRM sapphire heater, 7. PT-1000 temperature sensors, 8. sapphire temperature PID-controller; (c) 

– photo of the setup in Eh3 of P01 beam-line. 
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Figure 2: Experimental results. (a) – temperature stability; (b) – NIS spectrum of β-
119

Sn metal foil enriched 

in 
119

Sn isotope. 
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