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Seaming head including a magneto-optical element and scanning device including the 

scanning head. 

The invention relates to a scanning head having a head face, which 

anning head comprises flux-guiding elements and a magneto-optical element. 

The invention further relates to a scanning device comprising a scanning 

S head comprising a scanning head having a magneto-optical element, a light source, a light 

path for directing a polarised optical beam generated by the light source to the magneto­

optical element, and a detector for measuring a change of the light beam after reflection from 

the magneto-optical element. 

10 Such a scanning head and such a scanning device are known from EP-A · 

0,436,424 (herewith incorporated by reference). The known scanning head comprises a head 

face, has a magneto-optical sensor, particularly a Kerr-effect sensor, and is intended for 

reading longitudinaUy recorded information from a magnetic tape. The scanning head further 

bas a magnetic circuit with flux guides, one of the flux guides being used as Kerr-effect 

15 sensor. During operation of the scanning device the Kerr-effect sensor is irradiated with an 

obliquely incident beam of polarised light. After reflection the direction of polarisation of the 

light is rotated owing to the magneto-optical Kerr effect, the Kerr rotation being dependent 

on the direction of magnetisation in the magneto-optical sensor. As a result, the reflected 

beam contains information corresponding to variations in the direction of magnetisation 

20 which occur in the sensor and which are caused by varying magnetic flux emanating from the 

magnetic tape. 

In the structure of the known scamring head the Kerr-effect sensor is 

formed by a layer which is also used as a magnetic flux guide. A disadvantage of this is that 

the relevant layer should meet stringent magnetic as well as stringent magneto-optical 

25 requirements. This demands trade-offs with respect to the choice of the material and 

thickness of the layer forming both the Kerr-effect sensor and the magnetic flux guide. 

The known scanning head utilises the longibJdjnal Kerr effect. For this 

purpose it is required that an incident optical beam makes an angle of approximately 60° 

with the· normal to the Kerr-effect semor. In order to achieve this without making the angle 
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between the flux guides and the head face undesirably small .it is necessary that the beam is 

reflected from a head-tape surface. A disadvantage of this is that such a surface should be 

provided with a suitable coating to mitigate the production of noise as a result of head-tape 

fluctuations, such as distance variations. Another disadvantage of a small angle between the 

S flux guides and the ~ face is that a comparatively large loss of flux occurs with the same 

effective gap length. 

It is an object of the invention to modify the scanning head defined in the 

opening paragraph in such· a manner that said disadvantages do not occur. 

10 The scanning head in ~ with the invention is characterised .in 

that the magneto-optical element is disposed in a gap plane which.extends.between flux­

guiding elements •.. 

In the scanning bead in accordance with the invention two important 
. . 

functions, i.e. guiding of the magnetic flux and detection of flux variations, are separated 

15 trom· one another, so that the two filnctions ·can be optimised iQdependently of one another. 

A significant further advantage of the configuration ·of .flux-guiding elements and transducing 

element used in the scanning head· in accordance with the invention is that during scanning 

the magnetic flux .can be oriented .at least substantially perpendicuJarly to the magneto-optical 

element, thereby enabling the polar Kerr effect to be used. 1bis effect is several times 

20 greater than the lonpudinal effect used in the tnown scannina head. 

In the scanning bead in ~ with the invention. in which the 

magneto-optical element extends in acc0rdance with·a gap plane ·situated, between the flux­

guiding elements, reflection of an optical beam from a head/information-medium surface is. 

not necessary because it is possible to use a light beam, particularly a laser beam, . which is 

25 incideiit at least substantialJy perpendicularly to the magneto-optical element. 

The scanning head in accordance ~ith the invention is preferably a thin­

film magnetic head, which can be manufactured by means ·of ·techniQllCS which are known 

per se. The magneto-optical element and the flux-guiding elements c:an be formed as layers 

on a substrate by means vacuum-deposi~on. sputterina and/or other processes. 

30 An embodiment of the scanning head. in ·accom.nce with the invention is 

characterised ill that a portion of at least one flux-guiding element; which portion is situated 

opposite the• ma~ element, is optically transparent. It is to be noted that optically 

transparent is to be understood to mean that a satisfactory proportion of a light beam which 

is incident on the optically transparent part of the" flux-guiding element is transmitted. 

f 
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The optically transparent part can be obtained by the· use of a thin soft-
. .• 

magnetic metallic layer, prefer'.ably of a thickness between a~iimately 5 and 50 nm. Such 
a layer, for example· of NiFe, CoZrNb or FeNbSi, is semitransparent and therefore very 
suitable. Another possibility is to use a tlux guide of an oxidic material, such as MgZn 

S ferrite, or a garnet. Garnets form a group of materials which are very suitable as flux­
guiding elements. They have suitable magnetic and mechanical properties and are sufficiently 
transparent to light in the long-wave visible and near-infrared range of the spectrum. A 
suitable material is Co/Si doped (Y 3Fe50 1:z) described in IEEE Transactions on Magnetics, 
Vol. Mag. 6, no. 3, Sept. 1970, Nicolas et al, pp 608-610 (herewith incorporated by 

10 reference). Other suitable garnets are mentioned, for example, in the Journal of Magnetism 
and Magnetic Materials 125 (1993), L23-28, Pascard et al (herewith incorporated by 
reference). As magneto-optical element it is possible to use, for example, a PtMnSb 
polycrystalline layer or a Co/Pt multilayer with a great Kerr effect, or a Co ferrite layer with 
a great Faraday effect. 

15 In the embodiment described above the incident optical beam can be 

oriented at least substantially perpendicularly to the optically transparent part during 

operation, so that ·no reflection from a head-tape or bead-disc surface is necessary. In 
coJUunction therewith, it is possible to make the angle between the tlux-guiding elements and 

the head face substantially 90°, which bas the advantage that tlux losses are minimal for the 
20 desired effective gap length. 

It is to be noted that EP 0,472,188 (herewith incorporated by reference) 

describes a magnetic head having a ring-shaped magnetic yoke with a fll'St gap disposed 
opposite a magnetic recording medium and a second gap disposed opposite to and at a 
distance from the magnetic recording medium. The second gap is bridged by a 

25 perpendicularly magnetisable magneto..optica layer which extends parallel to a main surface 
of the yoke or along the circumference of the yoke. This layer, which is consequently 
situated wholly outside the ring-shaped yoke, overlaps two yoke parts bounding the second 
gap. During scanning the known magnetic bead exlu'bits a stray field or leakage field near the 

second gap with a magnetic field component which is perpendicular to the surface of the 
30 magneto-optical layer. The direction of the component depends on the state of magnetisation 

of the magnetic recording medium. In order to detect a change of the direction of 
magnetisation in the layer a linearly polarised light beam is projected onto the layer at 
opposite sides of the second gap, one of the light beams experiencing a fll'St polar Kerr-effect 
rotation and the other light beam experiencing a second polar Kerr-effect rotation opposed to 
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the first rotation. The. change of the direction of magnetisation is determined from the 

difference between the two rotations. A disadvantage of the mown magnetic head is that only 

a part of the. magnetic flux guided by the yoke traverses the magneto-optical layer 

perpendicularly, as a result of which the efficiency is comparatively low. A further 

5. disadvantage is that the head configuration is not suitable for simultaneously reading two or 

more tracks. Moreover, the bead structUre is unfavourable from a technological point of 

view, particularly the gaps, which extend ~versely of the main surface of the yoke, are 

difficult to fabricate by means of thin-film techniques. · 

An embodiment of the ·scaMing head in.accordance with the invention is 

10 characterised in that the magneto-optical element is in close contact with at least one of said 

flux-guiding elements.· This results in a comparatively large variation of the magnetic flux f 
component which is perpendicular to the magneto-optical element, which is an. optimum . 

condition for detection by means of the polar Kerr effect. Preferably' the magneto-optical . . 
element is disposed between and in close contact, preferably direct contact, with two flux-

15 guiding elements. In that case demagnetisation durina sc:anning is only minimal, so that a 

maximal change of the perpendieular magnetic component can occur. This is because the 

close contact minbnises magnetic resist8nces formed as a result of the presence of spaces 

between the magneto-optical element and the· flux•guiding elements. 

An embodiment of the scanning head iil accordance with the invention is 

20 characterised in that two flux-guiding elements and the magneto-optical element border on 

the head face. This embodiment, in which the magneto-optical element is disposed between 

the said two flux-guidinl elements, has a high eft'iciency and, in addition, a high sensitivity 

is attaimble. Another advantage of this embodUnent is that a plurality of ·narrow information 

tracks can be sc:anned simultaneously· without a· special structure of a flux-guiding element 

25 being required for this purpose. 
If the last-mentioned embodiment has spaces between the magneto-optical 

element and the flux..;guidina elements, the magneto-optical element having an adequate in­

pJane permeability, the scanning head can be used as a differentiating sensor. The large in­

plane variations of the magnetisation ate now c:letected, at least substantially, by means of the 

30 longitudinal Kerr effect. In the case of shnilarly din:cted magnetisations in the parts of the 

medium to be scanned which face said spaces, the scanning head of this construction can 

differentiate bee-. the two spaces between the magneto-optical element and the· flux­

guiding elements produce oppositely directed fluxes through the.magneto-optical element. 

1!1 llMI 
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An embodiment of the scaMing head in accQrdance with the invention is 
. '';{;:·.>-:~:. •' . .-·/:~:-~: :· ~-.• : . . 

characterised in that two flux-guiding elements border on the: head face and the magneto-
optical element is disposed at a distance from the head face. In this embodiment, in which 
the gap plane extends between the.said two flux-guiding elements, the magneto-optical 

S element is no longer in mechanical contact with the medium to be scanned during scanning. 
An advantage of this is that the scanning head is not affected by noise as a result of thermal 
fluctuations which would arise in the case of contact between a magneto-optical sensor and a 
seaming medium. A further advantage is that the magneto-optical element is not subject to 

wear, particularly wear as a result of a recording medium, such as a magnetic .tape, which 
10 moves past the scanning head. 

An embodiment of the scanning head in accordance with the invention is 

characterised in that a portion of one of the flux-guiding elements which border on the head 
face, which portion bridges the distance between the head face and the magneto-optical 
element which is situated at a distance from the head face, bas a shape which projects away 

15 from the other flux-guiding element which borders on the head face. This embodiment 
prevents magnetic flux between the head face and the magneto-optical element from crossing 
over from one flux-guiding element to the other, yielding a higher efficiency. 

An embodiment of the sc:anning head in accordance with the invention is 
characterised in that the two flux~ elements which border on the head face overlap 

20 one another only near the magneto-Optical element which is situated .at a distance from the 
head face. An imponant advantage of this embodiment is that all the dimensions of the 
magneto-optical element can be chosen iDdependently of the width of the ttansducing or 
scanning pp. Purtbermore, this embodiment bas a low susceptibility to wear and keeps a 
satisfactory efficiency for small track widths. Moreover, the sc:anning head can be provided 

25 with a winding by means of thin-film techniques or conventional techniques. 
An embodiment of the scanning bead in accordance with the invention is 

cbaracterised in that two flux-guiding elements border on the head face, the gap plane 
extending between, on the one band, the flux-guiding element elements which border on the 

head face, and on the other hand, the flux-guiding element which is situated at a distance 

30. from the head face, and the magneto-optical element being disposed opposite a gap which 
extends between the flux-guiding elements which border on the head face. An advantage of 
this embodiment ~ that an optical path without any additional rCflection elements can be used 
because the magneto-optical element extends parallel or at least substantiaJJy parallel to the 

medium to be scanned. In addition, the scanning head provides the possibility of using 
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diffeiential optical deteCtion. A further advantage is the· high magnetic efficiency which is 

attainable. Besides, the scanning head can simply be given a desired azimuth angle by means 

of lithographic techniques. 

An embodiment of·the scanning head.in accotclimce with the invention is 

5 cbaracterised in that a wiriding extends between two flm~guiding elements. The winding may 

comprise one or more write and/or bils turns of; for examJ>te, gold or copper. In this respect 

it is also fav~le if one of the flux-guiding elements has a projecting shape away from the 

other flux-guiding element.· The measure in accordance with the invention enables the write 

function of the scanning head to be ~grated simply with the read function without many 

10 additional mask steps being required. 

The scanning head· in accoi'claDce with the invention is suitable for the 

detection of both dlgiial and analog signals and can be used in magnet systems for audio 

and/or video and/or data recording, both masneD:c tapes and mlgnetic discs being silitable as 

recording media. 

15 A fmther object of the invention is to 'improve the scanning device of the 

type defined in the introductory p8rt. To this em the scannir1g device in accordance with the 

invention comprises a scanning head having a head face, which· scanning head comprises 

flux-guiding elements and a magneto-optical' element, the magneto-optical element being 

disposed in a gap plane which extends between flux-guiding elements and the scanning device 

20 further cOmpriiing a light solirce, a· light path for clirecting a polarised ·optical beam 

generated by the light source to ·the magneto-optical element, and a detector for measuring a 

change of the light beam aftet·reflection from the. magneto-Optical element. The scanning 

head used in the Scanning device is· the scanning head in ·accordance with. the invention. By 

seaming the magneto-Optic8I element or an may of ma~ elements by means of 

25 the light beam or by means of a linear spot •formed by the ·light beam and adapted to cover 

all the magneto-optical elements of the may it is ~'ble, Yia the light beam and the 

detector, to reid, process and record the. information stored in a large ~ of ttacks of 

the medium to be scanned.· For· very narrow tracks this obviates the use of an impermissibly 

large number of interconnections to the electronic proCessor. 

30 

The invention will now be described in more detail, by way of example, 

with reference to· the draWlngs, in which 

Figure 1 shows diagrammatically a first embodiment of the scanning head 

in 8CCQ1'dance With the invention, 

t 

111:111111 
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Figure 2 sJiows diagrammatically a second embodiment, 

Figure 3 shows diagrammatically a third ~hooiment, 
Figure 4 shows diagrammatically a fourth embodiment, 

Figure SA shows diagrammatically a ·fifth embodiment, 

Figure SB shows the fifth embodiment in a side view taken on the line 

Figure 6 shows diagrammatically a· sixth embodiment, 

Figure 7 shows diagrammatically a seventh embodiment, and 

Figure 8 shows diagrammatically an embodiment of the scanning device in 
10 accordance with the invention. 

The scanning head in accordance with the invention shown in Figure 1 has 

a contact face or head face 1 for cooperation with an information medium, in the present 
example a magnetic tape 2, which is movable past the bead face 1 in a direction Xo· The 

IS anning head comprises a rmt flux-guiding element 3a and, extending parallel thereto, a 

second flux-guiding element 3b. The first flux-guiding element 3a may be constructed as a 

ferrite substrate, for example of an MnZn ferrite or an NiZn ferrite, carrying a thin-film 

structure which comprises the second flux-guiding element. The second flux-guiding element 

3b is optically transparent and in the present example it is made of a garnet, such as Co/Si 
20 doped (Y 3Fe,01i). The flux-guiding elements 3a and 3b define a gap plane 4 which extends 

between the two flux-guiding elements. As ttmsducing element the scanning head further 
comprises a magneto-optical element (MO element) S, which is oriented transversely of the 

head face and which extends between the flux-guiding elements 3a and 3b ·in accordance with 

the pp plane 4. In the present example the MO element is formed by a Co/Pt multilayer, 
2S which is in close contact with the two flux-guiding elements 3a and 3b. 

The anning head in accordance !'ith the invention.shown in Figure 2 is 

. a thin-film magnetic head having a bead face 11 for cooperation with a magnetic tape 12, 

which is movable in a direction x1• The scuming head comprises a first flux-guiding element 

13a, a second flux-guiding element 13b, and a magneto-optical element IS, which extends 
30 between the two flux-guiding elements 13a and 13b and which is formed by, for example, an 

FeNbSi polycrystalline layer having a high in-plane permeability and an adequate longitudinal 

Kerr-effect. The flux-guiding elements 13a and 13b and the MO element 15 border on the 

head face 11. The first flux-guiding element 13a is, for ~le, a CoZrNb alloy. The 

second flux-guiding element 13b is, for example, an MnZn ferrite. Such a ferrite has a 
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satisfactory light transmission and-cexhibits a small F~y rotation. Two. non-magnetic gap- -- -­

like spaces 16a and 16b are situated betwee~the MO element lS and the flux-guiding 

elements 13a and 13b, _respecti~ly, and are filled_with,-(or example,_ an oxidic material such 

as aluminium oxide or silicon q~or a non-magnetisable nitride _$UCh as silicon nitride. 

S The scanni• -head in accordance with. the _invention sliown in Figure 3 bas 

a head face 21 and comprises two parallel flux-guiding-elements 23a and 23b as well- as a 

magneto-optical element.2S.~ The flux-guiding elements 23a IJld 23h both extend from the 

head face 21 and define a pp plane 24. The--MO element 2S is situated at a--distance d from 

the head face 21, extends in accon:lance with the gap plane 24 and is in close contact;- __ _ 

10 particularly in direct contact, with both flux-guiding elements 23a-and 23b. At least one Qf --- __ _ 

the two flux-guiding elements 23a and 23b is-optically transparent and is mad~ of a 

transparent or ~material. The MO el~__is formed by a layer which exhibits 

a magneto-optical effect,_particular~the .polar Kerr effect. Near the bead face 21 the flux-

15 terminates in the bead facec2l and is~ of, for example, an oxidic material such as---­

zirconium oxide. 

The scanning bead in accordance with the invention shownJn Figure 4 ._ 

comprises two flux guides or flux-guiding elellleDts 33a and 33b, which tenninate in a head 

face 31, and a magneto-optical element3S, which is Situated at a distance frQm the head face 

20 31 and in a gap plane 34 which extends between the f1ux-guiding elements 33aand 33b. The 

flux-guiding element 33b has. a portion 33b1 which bridges_fbe distance between the.head 

face 31 and the MO element 35 and which basa.projc:cting shape-away from the flux-guiding 

element 33a. Near the head face 31the_flux~elements331l and 33b bound _a non­

magnetic traPSducing gap 37 formed, for example,._a silicon _oxide insulating layer. A non:-

25 magnetic material 38, such as a pbQtoresist, particularly a polymer, is situated between the 

insulating layer and the proj~.ponion 33bl.- __ 

The sc:anningbead in accon:lance with the invention-shown in Figures ~A 

and SB bas a head face 41 for cooperation with ~ information medium 42 which is movable 

past the bead face 41 in a dilecQon X..· The scanni~g_ head comprises two tlux-guidq 

-30 elements 43a and 43b which _border on the head face· 41 and .which, viewed in a direction_ 

transverse to the plane of_the ~wing,-overlap one lllOther exclusively in an.area 41 situated 

at a. dist.ance from the bead face 41. A gap plane M,: in which a magneto-Optical _element 45 

is situated, extends between ~ overlappin& portions 43al-.m 43b1 of the flux-guiding- __ _ 

elements 43a and 43b, the MO element bt:ing in close contact with -said overlapping portions 

m 11111 
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43al and 43bl. At least one of the portions 43al and 43bl is optically transparent. The flux­

guiding elements 43a and 43b fuUDt a non-magnetic transdu6Ing gap 47 at the head face 41. 

The tbin-fiJm scanning head in accordance with the invention shown in 

Figure 6 comprises two flux-guiding elements S3al and S3a2 which bound a gap 57, 

S particularly a transducing gap, and which form a head face Sl. An information medium 52, 

such as a magnetic disc or tape, is movable past the head face Sl in a direction x5. The 

scanning head funher comprises a funher flux-guiding element S3b, which extends at a 

distance from and parallel to the head face Sl. A gap plane 54, in which a magneto-optical 

element SS is disposed, extends between, on the one hand, the flux~guiding element elements 
10 S3al and 53a2 and, on the other hand,· the flux-guiding element S3b. Thus, the MO element 

SS is sandwiched between, at one side, the flux-guiding element elements S3al and S3a2 and, 

at the other side, the flux-guiding element S3b and is consequently disposed opposite the gap 

S1. The flux.;guiding element S3b is optically transparent and is, for example, made of a 

suitable oxidic material such as MgZn ferrite or a garnet such Co/Si doped (Y 3Fe50 12). 

15 The scanning head in accordance with the invention shown in Figure 7 bas 

a head face 61 and comprises a first flux-guiding element 63a, a second flux-guiding element 

63b, a magneto-optical tnmsducing element 65, and an inductive transducing element 70 in 
the form of a winding of, for example, gold or copper. Of the two flux-guiding elements 63a 

and 63b, which both border on the head face 61, the flux-guiding element 63b has an 
20 outwardly projecting portion 63bl. The inductive element 70, which comprises one or more 

disc windings, is interposed between the portion 63bl and the facing flux-guiding element 

63a. The inductive element 70 can be arranged on a thin insulating layer which forms a 

transducing gap 67 near the head face and can be insulated from the flux-guiding element 

63b by an insulating material 68, for example a polymer or an oxide. 

25 Instead of or in addition to the inductive element 70 a bias winding may 

30 

be provided. The scamling head shown can be m~ by thin-fiJm techniques known 

per se, which can be effected starting from the flux-guiding element 63a on which a tbin-fJJm 
structure is formed, which structure comprises the MO element 65, the inductive element 70 

and the flux-guiding element 63b. 

The scanning device in accordance with the invention shown in Figure 8 

comprises a scanning head in accordance with the invention. The scanning head in 

accordance with the invention, which bas been described comprehensively with reference to 

Figures 1 to 7, is shown only diagrammatically in Fig. 8, in which it bears the reference 

numeral 80. The scanning head 80 shown has a head face 81, past which a magnetic medium 
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82, .in the present example a magnetic_ tape, is movable in a direction Xs· The scanning head 

80 comprises a magneto-optical element or sensor 85, wbicb is interposed between, on the 

one hand, a pair of flux-guiding elements 83al and 83a2 spaced by a transducing gap 87 and, 

on the other hand, an optically.ttansparent flux-guiding element 83b. 

S The scanning device further comprises a light source 90, particularly a 

laser unit, a light patlJ. ~ a detector 91. The light path includes ~ focusing lens 92 for 

focusing a light beam emitted by the light source 91 ODt(> the MO element 85. The light path 

may also include a· collimator lens and, if the light source is not polarised, a polariser. 

During scanning; particularly reading, of the passlng _information medium 82 an optical beam 

10 emitted by the light source is incident on the MO element 85 substantially perpendicularly, a 

circular or elongate light spot-being formed on the MO e~ 85. After reflection of the 

optical beam from the MO element 85 the magnetisation pattern in tlJ.e MO element 8S is 

imaged onto the de~ 91, which is arranged behind an analyzer 93. The direction of 

polarisation of the reflected lig\lt beam wi1l vary µDder the influence of the varying 

15 magnetisation in the passing information me;djum $2, which produces an intensity variation 

on the detector 91. The inf<>rJQation carried by the infonnation medium 82 can be 

reproduced, in particular rendered audible or visible, by. suitable.electronic means, known 

perse. 

· It is to ~- noted that the invention is not limited to the exemplary 

20 embodiments disclosed herein. It is, for example, also possible to form a magneto-optical 

sensor or a transparent flux-guiding eleiqent by means ·of suitable other materials than those 

mentioned. 

Ulllllll 
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1. A scanning head having a head face, which scanning head comprises flux.-

guiding elements and a magneto-optical element, characterised in that the magneto-optical 

element is disposed in a gap plane which extends between flux-guiding elements. 

2. A scanning head as claimed in Claim 1, characterised in that a portion of 

5 at least one flux-guiding element, which portion is situated opposite the magneto-optical 

element, is optically transparent. 

3. A scanning head as claimed in Claim 1 or 2, characterised in that the 

magneto-optical element is in close contact with a flux-guiding element. 

4. A scanning head as claimed in Claim 1, 2 or 3, characterised in that two 

10 flux-guiding elements and the magneto-optical element border on the head face. 

S. A scanning head as claimed in Claim 1, 2 or 3, characterised in that two 

flux-guiding elements border on the head face and the magneto-optical element is situated at 

a distance from the head face. 

6. A seaming head as clajmed in Claim 5, characterised in that a portion of 

15 one of the flux-guiding elements which border on the head face, which portion bridges the 

distance between the head face and the magneto-optical element which is situated at a 

distance from the head face, has a shape which projects away from the other flux-guiding 

element which borden on the head face. 

7. A scanning ·head as claimed in Claim 5, cbaracterised in that the two flux-

20 guiding elements which border on the head face overlap one another only near the magneto­

optical element which is situated at a distance from ~ head face. 

8. A scanning head as clajmed in Claim 1, 2 or 3, characterised in that two 

flux-guiding elements border on the head face, the gap plane extending between, on the one 

hand, the flux-guiding element elements which border on the head face, and on the other 

25 band, the tlux-guiding element which is situated at a distance from the head face, and the 

magneto-optical element being disposed opposite a gap which extends between the flux.­

guiding elements which border on the head face. 

9. A scanning head as claimed in any one of the preceding Claims, 

characterised in that a wiIMling extends between two flux-guiding elements. 
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10. A scanning device comprising the scanning head as claimed in any one of 

the preceding Claims, and further comprising a light source, a light path for directing a 

polarised optical beam generated by the light source to the magneto-optical element, and a 

detector for measuring a change of the light beam after reflection from the magneto-optical 

S element. 


