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Abstract. Perettiite-(Y), Y₂Mn₄Fe[Si₂B₈O₂₄], is a rare rare-earth borosilicate known only as yellow needles 
enclosed in phenakite from pegmatites near Momeik, Myanmar, and is the type species of the recently established 
perettiite mineral group (which also includes badakhshanite-(Y)). Its type description (Danisi et al., 2015) noted 
that the Raman spectrum is dominated by lanthanoid luminescence, leaving the true vibrational bands poorly 
resolved. Here the mineral is re-examined by confocal micro-Raman spectroscopy with 514 nm (green) excitation, 
yielding a clean reference spectrum. The genuine Raman bands lie below 1200 cm⁻¹ (borosilicate lattice, bending 
and stretching modes), whereas the strong, structured features between 1200 and 1600 cm⁻¹ are confirmed to be 
rare-earth photoluminescence rather than vibrational Raman. A sixteen-band peak list with band type, full width 
at half maximum (FWHM) and relative intensity is tabulated, phenakite host lines and cosmic-ray spikes having 
been removed. The processed spectrum and peak list are provided in RRUFF-compatible form. 
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1.  Introduction 

Perettiite-(Y) (IMA 2014-109) is an yttrium–manganese–iron borosilicate first recognised by the author as 
inclusions in phenakite from the pegmatites of the Molo area, north of Momeik, Myanmar, and subsequently 
described as a new mineral species (Danisi et al., 2015). It occurs as yellow, sharp-tipped, commonly radiating 
needles enclosed in transparent phenakite (Fig. 1), the needles showing a characteristically broken base and tapered 
tip that indicate they pre-date the phenakite and were overgrown during pegmatite evolution. In the same phenakite 
the perettiite-(Y) is accompanied by other inclusion minerals, such as tusionite (as rounded, yellow globules). 

“Perettiite” has since been established as a mineral-group name. The perettiite group currently comprises two 
species: 

Perettiite-(Y):  Y³⁺₂ Mn²⁺₄ Fe²⁺ [Si₂B₈O₂₄] 
Badakhshanite-(Y):  Y₂ Mn₄ Al [Si₂B₇Be O₂₄] 
exchange vector:  ᴹ⁽³⁾Al³⁺ + ᵀBe²⁺ ↔ ᴹ⁽³⁾Fe²⁺ + ᵀB³⁺ 

Badakhshanite-(Y) (IMA 2018-085; Pautov et al., 2020) is the aluminium–beryllium analogue of perettiite-(Y), 
described from a granite miarolitic pegmatite in the Eastern Pamir (Gorno-Badakhshan, Tajikistan); both species 
occur in miarolitic cavities of exotic, highly fractionated pegmatites. 

Because perettiite is now a mineral group spanning a coupled octahedral (Fe²⁺ ↔ Al³⁺) and tetrahedral (B³⁺ ↔ 
Be²⁺) substitution, and because rare-earth contents vary appreciably between specimens, different members and 
chemical variants may be expected to give different Raman spectra. It is therefore important to document a well-
characterised reference Raman spectrum tied to material from the original mining area — the perettiite-(Y) type 
locality near Momeik — against which other members, localities and chemical variants can be compared. 

A further reason to revisit the spectrum is instrumental. The type description was obtained with 488 nm excitation, 
under which the spectrum is overwhelmed by lanthanoid luminescence, so that only weak vibrational bands below 
~1200 cm⁻¹ could be resolved. Here the mineral is re-measured with a 514 nm (green) laser, which yields a clean, 
well-resolved reference spectrum. The purpose of this note is to provide that reference spectrum for material from 
the type area, to tabulate its bands (with band type, FWHM and relative intensity), and to distinguish which spectral 
features are genuinely vibrational and which arise from luminescence. 



 
Figure 1. Radiating, sharp-tipped perettiite-(Y) needles enclosed in phenakite (sample VHX_000047). Field of view ca. a few mm. 

 
Figure 2. A perettiite-(Y) needle with a broken base and tapered tip, indicating it pre-dates and was overgrown by the phenakite host 

(sample VHX_000122). 

2.  Material and methods 

The sample is a transparent phenakite crystal enclosing yellow perettiite-(Y) needles. The inclusions were exposed 
for analysis by polishing the host down to the coloured (yellow) perettiite-(Y) in the upper part of the crystal. 
Raman spectra were acquired on a Renishaw inVia confocal micro-Raman system (WiRE 2 acquisition 
software). Excitation was the 514 nm (green) edge laser at 100 % power, dispersed by an 1800 l/mm (visible) 
grating onto a Renishaw CCD detector. Spectra were collected in extended (SynchroScan) mode over 100–1700 
cm⁻¹ at standard confocality, using a 50× objective (10–50× available), with 20 s exposure and 5 accumulations 
per point. Cosmic-ray removal was disabled during acquisition. Wavenumber calibration followed the standard 
inVia procedure against the 520.5 cm⁻¹ line of a silicon standard. In addition to the 100–1700 cm⁻¹ fingerprint 
range, a complementary extended scan reaching ~3500 cm⁻¹ was acquired to examine the O–H / high-wavenumber 
region. 



Three points were measured on a perettiite-(Y) inclusion and two on the phenakite host. Spectra were processed 
by removing phenakite host bands (notably the 878 cm⁻¹ ν₁ line) and residual cosmic-ray spikes by local 
interpolation, followed by baseline correction. Band positions, FWHM and relative intensities were obtained by 
peak fitting; bands were classified by FWHM as sharp peaks (≲ 11 cm⁻¹), bands (~11–40 cm⁻¹) or composed 
bands (> 40 cm⁻¹ or resolved multi-component envelopes). 

3.  Results 

The reference spectrum (Fig. 3) shows a series of well-defined vibrational bands below 1200 cm⁻¹ superimposed 
on a luminescence background that rises strongly above ~1250 cm⁻¹. The strongest vibrational band is at 1051 
cm⁻¹, forming a doublet with a sharp 1021 cm⁻¹ component; further prominent bands occur at 781, 983 and 389 
cm⁻¹. The full band list, with type, FWHM and relative intensity, is given in Table 1. 

 
Figure 3. Reference Raman spectrum of perettiite-(Y) (514 nm excitation, best of three inclusion points; phenakite host lines and cosmic 

spikes removed). Blue labels mark vibrational Raman bands (< 1200 cm⁻¹); the shaded region (1200–1600 cm⁻¹) is rare-earth 
photoluminescence, not Raman. 

Table 1. Raman band list for perettiite-(Y) (514 nm). Relative intensity normalised to the strongest band; vs/s/m/w/vw = 
very strong/strong/medium/weak/very weak. 

Raman shift 
(cm⁻¹) 

Type FWHM (cm⁻¹) Rel. int. (%) Assignment 

122 band 16 6 (vw) lattice mode 
155 band 13 2 (vw) lattice mode 
221 band 15 12 (w) lattice mode 
261 band – vw lattice mode 
389 composed band 48 63 (s) lattice / bending 
451 band 12 35 (m) bending 
471 sharp peak 7 27 (m) bending 
498 sharp peak 9 22 (w) bending 
612 band 17 30 (m) bending 
781 band 22 69 (s) B–O / Si–O bend–stretch 
983 band 26 63 (s) Si–O / B–O stretch 
1021 sharp peak 10 81 (vs) B–O (BO₄) stretch 
1051 band 25 97 (vs) B–O (BO₄) stretch — strongest 
1124 band 31 45 (m) B–O / Si–O stretch 
1160 band 16 54 (s) B–O / Si–O stretch 
1214 band 31 52 (s) B–O stretch (≥ 1200 boundary) 

Note: the strong, structured features at ~1322, 1441 and 1501 cm⁻¹ are rare-earth photoluminescence emission lines, not 
vibrational Raman bands (see §4). Their apparent shift in cm⁻¹ depends on the excitation wavelength. 

Because perettiite-(Y) occurs exclusively as inclusions within phenakite, every Raman measurement of the 
mineral unavoidably samples some of the host, so the phenakite contribution must be recognised and controlled. 
Figure 4 overlays the phenakite host with the perettiite-(Y) inclusion: the sharp host bands — dominated by the 



878 cm⁻¹ ν₁ (Si–O) line, with 444, 524, 950 and 1019 cm⁻¹ — are identified from the host spectrum and removed 
from the inclusion data. This is an important caveat for anyone measuring perettiite-group minerals: because all 
known members occur enclosed in phenakite, host bands must not be mistaken for bands of the inclusion. 

 
Figure 4. Host phenakite (red) vs. perettiite-(Y) inclusion (blue), normalised and offset (fingerprint region 100–1300 cm⁻¹). Dotted red 
guides mark phenakite bands; the 878 cm⁻¹ ν₁ line appears weakly in the inclusion and is identified and removed — the matrix is under 

control. As all perettiite-group minerals so far occur enclosed in phenakite, recognising and subtracting the host is essential. 

4.  Comparison with the original description (Danisi et al., 2015) 

In the type description the Raman spectra were collected on a Renishaw RM1000 with 488 nm excitation. They 
were reported to be dominated by intense luminescence emission lines at 1200–1600 and 1800–2700 cm⁻¹, 
attributed to the lanthanoid content, with comparably weak Raman bands visible only below 1200 cm⁻¹ at 
approximately 1000, 700–800 and < 500 cm⁻¹, comparable to common borosilicate stretching, bending and lattice 
modes. 

The present 514 nm spectrum reproduces exactly this structure but with markedly better signal-to-noise, so that 
the previously “weak” bands are now fully resolved. The three regions identified in the type description correspond 
to the band groups tabulated here: the < 500 cm⁻¹ lattice modes (122–498 cm⁻¹), the 700–800 cm⁻¹ bending–
stretching region (781 cm⁻¹, with 612 cm⁻¹), and the ~1000 cm⁻¹ stretching envelope (983–1160 cm⁻¹, including 
the diagnostic 1021/1051 doublet). 

Crucially, this confirms that the strong features near 1322, 1441 and 1501 cm⁻¹ — which a routine peak-pick 
would record as the most intense “bands” — are rare-earth photoluminescence, not vibrational Raman. 
Because luminescence lines occur at fixed emission wavelengths, their position in Raman shift differs between 
the 488 nm type measurement and the present 514 nm measurement, whereas the genuine vibrational bands below 
1200 cm⁻¹ are independent of excitation and agree between the two studies. A weak C–H signature (~2850–2930 
cm⁻¹) seen in an extended-range scan corresponds to the organic surface impurity also noted in the FTIR data of 
the type description and is extrinsic to the mineral. 

The full-range scan (Fig. 5) also records, alongside the sharp C–H doublet at 2854 and 2930 cm⁻¹ (an organic 
surface impurity, as in the FTIR data of the type description), broad bands in the O–H / H₂O stretching region near 
3170 and 3387 cm⁻¹. These O–H-region features are shown here explicitly rather than removed. Their origin is 
not yet settled: they may include rare-earth luminescence (the type description attributed a feature at ~3850 cm⁻¹ 
to luminescence) and contributions from adsorbed water or the organic impurity, while a minor structural or fluid-
inclusion hydroxyl component cannot be excluded — FTIR on the type material indicated a low but non-zero 
water content (≤ 0.1 wt.% H₂O). We therefore document the O–H region as observed and leave its detailed 
assignment to dedicated polarised and variable-excitation measurements. 



 
Figure 5. Full-range Raman spectrum of perettiite-(Y) (514 nm, perettiite #2). Top: 100–3600 cm⁻¹, with the vibrational Raman bands 

(<1200 cm⁻¹), the REE photoluminescence region (1200–1600 cm⁻¹) and the C–H / O–H region indicated. Bottom: high-wavenumber zoom 
(baseline removed) showing the C–H doublet (2854, 2930 cm⁻¹) and the broad O–H bands (~3170, ~3387 cm⁻¹). The O–H region is 

reported in full rather than omitted. 

5.  Conclusions 

A clean reference Raman spectrum of perettiite-(Y) is now available. Its vibrational fingerprint comprises 
borosilicate lattice, bending and stretching modes below 1200 cm⁻¹, with the strongest band at 1051 cm⁻¹ (BO₄ 
stretch) and a diagnostic 1021/1051 doublet. The dominant high-wavenumber features are diagnostic rare-earth 
photoluminescence rather than Raman bands — a distinction that matters for any automated identification of this 
mineral. The processed spectrum and full peak list are provided for deposition in spectral reference libraries. 

Data availability 

Supplementary data are available at www.pmf.org. These comprise the processed reference spectrum 
(wavenumber–intensity, RRUFF-compatible); the Raman peak list with band type, FWHM and relative intensities; 
the original instrument peak tables for the perettiite-(Y) inclusion and the phenakite host, as measured by the 
Renishaw WiRE 2 software; and a list of removed host and cosmic-spike features. 
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