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TI TLE "?: S Cat hodol um nescence Det ect or Thi s g ventd-ap
pelates‘generally to a cathodol um nescence device and nore particularly to
a cathodolu sggnce detector exhibiting relatively high eff|C|ency and
hi gh discri m n i oh agai nst signals due to backscattered el ectrmws.g Py .
Wi | e cat hoddAiAfiherzence (CL) detectors are generally known, in J
cénventlonal CL detectors using a solid-state detector as the det ection
ehenent the photodi odes are positioned inside the electron m croscope
vacuum chanber either on the side of i{he specinen or above it. A gl ass
cover, nornelly coated with a very thin sputtered layer of indiumtin
oxi de, JS therefore placed in front of the solid-state detector to reject
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This invention relates generally to #
cathodoluminescence device and moré particularly to a
cathodoluminescence detector exhibiting relatively high
efficiency and high discrimination against signals due to
backscattered electrons.

While cathodoluminescence (CL) detectors are
generally known, in'conyentiona! CL detectors using a
solid-state detecfor as the detection element, the
photodiodes are positioned inside the electron microscope

. vacuum chamber either on the side of the'specimen-or
above it. A glass cover, normally coated with a very
thin sputtered layer of indium-tin oxide, is therefore
placed in front of the solid-state detector to reject
backscattered electrons that can also contribute to the
detector signal. The sputtered conductive and optically
transparent thin layer on the glass is used to prevent a
charging phenomenon from taking place. However, the
glass cover in front of the solid-state detector can

# itself actually be a powerful CL emitter. This means

that the glass can act as an extremely efficient

converter of backscattered electrons to light which would




baékscaftered el ectrons that can also contribute to the
The spUﬁtered conductive and optically

is usedito prevent a charging phenonenon from taking place. However,

gl ass cover in front of the solid-state detector can itself actually be a
powerful CL emtter. This means that the glass can act as an extrenely
efficient converter of backscattered electrons to |light which would

be detected by the solid-state photodj gde; however, the backscatter
in prior art apparatus bears little or no relationship to the

speci nen under observati on. Such detectors, noreover, |ack

exclusively to suit he particul ar type of el ectron n1croscope
vacuumchanb@ackscatted tith wmm idrt appGtus BlaTd MMAUIOBEIRKS t0

over cone

t he above nentioned drawbacks.
relationship to the specimen under observation. Such

detectors, moreover, lack portability and have generally
been designed so as to be dedicated.exclusively to suit
the particular type of electron microscope vacuum chamber
with which it is used. This invention seeks to overcome
the above mentioned drawbacks.

In accordance with this invention there is provided
a cathodoluminescence détector apparatus for the vacuum
chaﬁber.specimen stage of an electron microscope to be
used for cathodoluminescence microscopy and analysis,
said apparatus being ch#facterised by:-
(a) a b$$e member for mounting the apparatus in said
#acuum chamber on the specimen stage;
(b) at least oné photosensitive member responsive to
radiation emitted from a specimen being scanned by an
electron beam of the electron microscope; |
(c) means secured to said base member for supporting
said at least one photosensitive member;
(d) means for coupling a detection signal from said at
Ieast one photosensitive member;
(e) means secured to said base member for supporting the
specimen; and

(f) parabolic reflector means located adjacent said

det ect or signal
transparent thin |ayer on the gl ass

portability mdam%&@q;yaldﬁe solid-19A% (ARIERAGES Ahdve ke dagisat ed



cathpdoluninescence det ector apparatus for the vacuum chanber
speci mep stage of an el ectron mcroscope to be used for

cat hodokum nescence mnicroscopy and anal ysis, sai d appar atus being
charact?rlsed by: - . (a) a base nenber for nounting the apparatus in
sai d ; vacuum chanber on the speci nen stage; (b) at |east
one phofosensitive nmenber responsive tp _ radiation emtted froma
speci men being scanned by an el ectron beam of the el ectron

mi cr oscope; (c) neans secured to said base nenber for supporting
said atleast Dhén OsedSed id/ ca tTENBXNt one photdshnsittine fmembanipindig a
detection signal fromsaid at | east one phot osensitive nmenber;

(e) neahs secUigding &acchbese renbaet fve swpfaee i far thef lecting speci men;
and (f) parabolic reflector neans |ocated adjacent said

In accoédance with this invention there is provided a

- 3- f radiation emitted from said specimen to said
§ photosensitive member and absorbing backscattered
% electrons from said specimen. .
% Thus it is the primary objective of this invention
f to combine a parabolic light reflection device with the

: photo-sensitive solid state detection device in a
¢ cathodoluminescence detector which can easily be mounted
k and removed from the vacuum chamber specimen stage of an

electron microscope. The detector, moreover, includes a

e - -y

generally flat photosensitive element and will be
effectively absorbed by the paraboiic light reflector.

_ This inventioﬁ will be furtheér described and

; illustrated with reference to an embodiment shown as an
example and described in conjunctioh with the

§ accompanying drawings wherein:

; Figure_l shows schematically an electron microscope
E including a cathodoluminescence detector

; in accordance with this invention; and

? Figure 2 shows a centrgl transverse cross section

i illustrating in more detail the detector

; shown in Figure 1.

Referring now to the drawings, an electron

! microscope EM is shown in Figure 1 comprising an electron




speci men§ and sai d at | east one photosensitive menber and having a concave
reflectiye surface for reflecting radiation emtted fromsaid specinen to
said photosensitive nmenber and absorbing backscattered electrons from
sai d speci nen. Thus it is the primary objective of this invention to
conbi ne @a parabolic light reflection device with the photo-sensitive solid
state detection device in a cathodol um nescence detector which can easily
be nmount’ed and renoved from t he vacuugn chanber speci nen stage of an

el ectron mcroscope. The detector, noreover, includes a generally flat
phot osensitive element and will be effectively absorbed by the parabolic
light rgflectogmitter ofht&thédeni on wehhebe ¢yilihéerdesectbodeand an
illustrdted with reference to an enbodi nrent shown as an exanple and

descri bgd in canpdecs|oan beah sAdfustmentpsyyten 4l; aai bgamvheanning

Figure 1 shows schematically an el ectron m croscope

i ncl udi ig a casnstienudi nestenast ltewscéora lower pole piecenZ7aefothbence with

thi's invention; and Figure 2 shows a central transverse cross
sectiont final lens,|a| speectmengstagend cWilthapn adiugtmentodevice
shown ifn Figure 1. : .

§ 9, an electron detector 10 and a cathodoluminescence

% detector 11 in accordance with this invention. All

% elements are located in an electron microscope housing

i In normal operation of the electron microscope, the
electron beam 13 emitied by the cathode 1 will irradiate
a specimen ‘14, shown in Figure 2, arranged on a specimen
"stub 15 so that radiation due to interaction with the

é . specimen can be detected. The specimen 14 is scanned by
i " the electron beam 13. Transﬁjtted, reflected -and/or

;' secondary electrons or other radiations generated by the
interaction between the‘electron beam 13 and the specimen
14 are typically detected by the detection system shown

é generally by reference 10, to which a video monitor

% system, not shown in the drawing, is connected. | The
detectjon system 10, however, plays no part in the
subject matter of this iniention, the details of which

will now be described.

g In Figure 2, a parabqlic light reflector 16 is shown
i having a shiny interior concave surface 17 for light
§ reflection. This can be achieved by either a coating of



]

Referring now to the drawi ngs, an electron mcroscope EMis shown in
Frgure 1:conprising an el ectron - 4 -
emtter ¢r cathode 1, a Wehnelt Cylinder electrode 2, an _ anode 3, a
beam adj t-i;f‘ist ment system 4, a beam scanni ng system 5, a final lens 6,
a |ower pole piece 7 of the final lens, a specinmen stage 8 with an
adj ust ment devi ce 9, an electron detector 10 and a o .

cat hodol umi nescence detector 11_in accordance with this invention.
Al l el ements are located in an lectron nicroscope housing

12. : In normal operation of the eI ectron m croscope, the

el ectron; beam 13 Y, dﬁl ] i ate . a

speci mant14 shovvn in 1Iﬂégl“lhjrqeit tﬁ‘%ﬁ%ﬁg@ on asllpaebcO Hen CUP. @ fs’t'h“‘b 15 so

that radjation Md&lﬁﬁﬁ?td&&méﬁﬂﬂﬁ éﬂﬂf
det ect edl The specinen 14 is scanned by um para% ect eam 13.

Transn1t§ed r eifddrd i SN E1dde piece of aluminium foil formed in the

g shape of a parabolic mirror with the shiny side as its

% internal surface. A central opening 18 is provided on
; top of the reflector 16 for the passage of the scanning
; electron beam 13. A photosensitive solid state device

19 comprises either a photodiode having an annular form

with an opening 20 at the centre or two or more small

FRSTe—

é devices, now shown, positioned around thg opening 20.
The'photosensitive device 19 sits on an electrically
conductive cell holder 21 comprising a flat plate having

§ a central opening 29 by ﬁeans of an electrically '

i insulating intermediate piece 22 fabric#;ed, for example, -

from a ceramic material. The photosensitive solid state

e

device 19 is'positioned at the same level or slightly

below the top surface of the specimen 14. Thus
backscattergd electrons from the specimen 14 will not
strike the photosensitive area of the device 19 directly
and therefore.most of them will be effectively absorbed
by the parabolic light reflector 16.

A pair of small aligned openings 23 are formed in
both the cell holder 21 and the insulating material 22
through which pass two well shielded electrical signal

leads 24 carrying the detected signals from the




%

secondary el ectrons or other radiations generated by the ,

i'nt eracti on between the el ectron beam 13 and the speci nen ' 14 are
typically detected by the detection system shown - general ly by
reference 10, to which a video nonitor system not shown in the
drawi ng, is connected.’ The detection system 10, however, plays no part in
t he subject matter of this invention, the details of which

wi |l now be descri bed. Iy Eigure 2, a parabolic |ight
reflector 16 is shown having a shiny interior concave surface 17
for |ight reflection. This can be achieved by either a coating of

a thin filmof pHdtddRingNtdved AR 11O GHE couplie® to an amplifySidig ace
finish on an al um ni um parabolic cup, or an i ndustrial grade

pi ece of. al um RJiweuliv |(not bW} .t he The cell 19 ishaReuded? ipAPYMIlvibn
mrror with the shiny side as its internal surface. A centra
opening:18 is [uyowednds @f a pair of cliamp/sicrieve coneedtion Heviaes (25
passage of the scanning
securlng also the signal leads 24 beneath the holder 21.
The parabolic light reflector 16 and the cell holder
21 are rigidly held together by means of a beripheral
clamp 26 so as to form a mechanicallylintegrated unit.
The top opening 18 in the parabolic reflector 16,
consisting of a circle of about 5mm in diameter, and the
photosensitive detector element 19 are concentric with
respect to thq central optical axis which is alsq
coincident with the electron beam 13. This mounting
configuration results in a high collection efficiency of
thé reflected light by the photosensitive element'19.
‘ Also included is a specimen stage adaptor unit 27
which is a specially machined base meﬁber. The boss
] part of the member 27a is provided with a centralised

i threaded bore 28 into which the specimen stub 15 for

holding the specimen 14 can bé inserted and tightened.

e e,

The specimen stage adaptor unit 27 and the integrated

o

parabolic light reflector/photosensitive cell unit 11 can

T e

be interconnected by means of threaded boss 27a and

- -

j central opening 29 which comprises a screw threaded hole
é formed in the cell holder 21, thus providing a unitary

‘device. Such a construction results in a device having




H
i

el ectron beam 13. A photosensitive solid state device 19
conprisgs either a photodiode having an annular form with an
openi ng: 20 at the centre or two or nore small devi ces, now
shown, positioned around the opening 20. The phot osensitive
device 19 sits on an electrically conductive cell holder 21
conprising a flat plate having a central opening 29 by means of
an electrically |nsulat|ng i ntermedi ate piece 22 fabricated,

for exanpl e, froma ceranmic material. The photosensitive solid
state - device 19 is positioned at the sane |evel or slightly

bel ow the 1 0D 4 Yhi3GB19! dleJIRGITS" cbhauct WS path _for erechaphscattered

el ectrons fron1the speCi nmen Kk

photosen3|t|v91§@ﬁ§rgg thes%%ﬁuﬁebi%kgb&%QEk¥d elektrons bé”@oﬁh%&%@%re
nost of themwi || be effectively absorb by the parabolic

light reflectey the eledtrically condﬁcnawe phrgbBllicakegnedtoreniengs 23
are formed in both the cell holder 21 and the insul ating

material 22 they can bet dicegargedciiopahe eleceebh miicebdedpel groundal
si gnal . : | eads 24 carrying the detected signals fromthe je
: through the same discharge path so that charging problems
are eliminated. The entire unit thus formed can be
retrofitted to any standard electron microscope vacuum
chamber housing 12 by means of a single threaded stud 30
on part 27b without any modification.

The mounting and removal of the cathodoluminescence
apparatus in accordance with the embodiment shown and
described herein is similar to that for édn;rmal specimen
loading or exchange operation. The loading and
unloading of-the specimen 14 is realised Simply by
removing the base member 27 from the cell holder 21.

The parabolic light reflector 16 and the
photosensitive device 19 together with its supporting

f plate 21 being mechanically and rigidly connected, can be
§ easily and accurately positioned with respect to one

E another. The specific design of the parabolic light

| reflector 16 will enable the efficient reflection of CL

signals from the specimen 14 perpendicularly towards the

photodevice 19. Furthermore, the small hole 18 on the

i top of the parabolic light reflector 16, which provides

i an unobstructed and clear passage for the incoming




- 6- : phot osensitive el enent 19 and coupled to an anplifying
circuit .(not shown). The cell 19 is secured in position by neans
of a pair of clanp/screw connection devices 25 securing also-the
signal | eads 24 beneath the hol der 21. The parabolic |ight
reflector 16 and the cell hol der 21 are rigidly held together by
nmeans of a peri pheral clanp 26 so as to forma nechanically
integrated unit. The top opening 18_.ig the parabolic reflector 16,
consisting of a circle of about 5mMin diameter, and the

phot osensitive detector elenment 19 are concentric with respect to
the central opeileaitron bedhi A3 ifToal $he electronCemititdent ,Wwiih it kesult

el ectron beam 13. This nounting configuration results in a high
coll ection effiiai andighft collectionhengdkl ¢at elel oglerbyft & phot osensitive
el enment 19. Al so included is a specinmen stage adaptor unit 27
which is a spesitelriadimashi ned base nenber. The boss part of the
menber 27a is provided with a centralised t hreaded bore 28 into

whi ch the speci nen Fhgbprreflegred embodiment of the present invention

can thus be repeatedly mounted and femoved from an
electron microscope without any modifications to the
electron microscope being required. It should be noted
that the entire unit including the §pecimen moves
together during adjustment. The 6ptical alignment will
not present a problem once it is adjusted during the”
assembly stage. |
The simplicity of the construction makes the time
taken to set up the detector effectively similar to Fhat
needed for a normal spécimen loadiﬁg.or'exchanging
operation. In this way the electron microscope can be
returned to other tasks-épeedily without compromising
normal functioms.
Having thus shown and described what is considered
to be the preferred method and embodiment for
3 implementing the present invention, it is to be noted
j that the same has been made by way of illustrafion and

not limitation.



hold}ng tthe specimen 14 can be inserted and tightened.

speci nen ist age adaptor unit 27 and the integrated . par abo
refl ector/ photosensitive cell unit 11 can be interconnect
means of it hreaded boss 27a and central opening 29 which c
a screw threaded hol e formed in the cell holder 21, thus

a unitary device. - Such a constructio

backscattered el ectrons be collected by the elec

a suitably electrically conductlve pat@afor el ectron dlscharﬁﬁ‘u“

paraboli¢ reflector 16, they can be discharged t&)‘“‘lﬁ“‘! m

gr ound

througmmgyu§ane di scharge path so that charglng problens

el i m nat ed. The entire unit thus forned can be retrofitted to a
standard: el ectron m croscope vacuum chanber housing 12 by neans o
single threaded stud 30 on part 27b wi thout any nodification.

{ 1. Cathodoluminescence detector apparatus (11) for the

an—-’.-. .

vacuum chamber specimen stage (8) of an electron

————

microscope (EM) to be used for cathodoluminescence
microscopy and analysis, said appardtus being

characterised by:-

The

ic |ight
ed by
onpri ses
provi di ng

I'Ce having

Shoul d

croscope
are

ny

f a

(a) a base member (27) for mounting the apparatus (11)

in said vacuum chamber on the specimen stage (8);

(b) at least one photosensitive member (19) responsive
to radia;ion emitted from a speéimen_(14) beiqg scanned
by an electron beam (13) of the electron microscope;

(c) means (21) secured to said base member (27) for

~supporting said at least one photosensitive member (19);

(d) means (24) for coupling a detection signal from
said at least one photosensitive member (19);

(e) means (15) secured (28) to said base member (27) for
supporting the specimen (14); and

(f) parabolic reflector means (16) located adjacent said
specimen (15) and said at least one photosensitive member
(19) and having a concave reflective surface (17) for
reflecting radiafion emitted froﬁ said specimen (14) to
said photosensitive member (19) and absorbing

backscattered electrons from said specimen (14).



The mounting and renoval of the cathodol um nescence apparatus in
accordance wth the enbodi nent shown and described hereinis simlar to
that for a normal specimen |oading or exchange operation__ The | oading and
unl oadi ng of the specinmen 14 is realised sinply by renoving the base

menber 27 fromthe cell holder 21. The parabol i cumnmm ' 16
and the photosensitive device 19 together with its su m , m,ﬁwil
bei ng mechanically and rigidly connectggy can be easily andtacéuratety

positioned with respect to one another. The specific design of the
- parabolic light reflector 16 will enable the efficient reflection of CL

signal s fromthe speqi neppaia iy PENAHCCdrdl@dntd W T 1M Rhed4sire 19.
Furthernore, the small hole 18 on the top of the parabolic light reflector

16, which proviskid st Lewdits tone tphib toskmy itdvep aad@a (A9 )t dnprdsEs @
el ectron beam 13 fromthe electron emtter 1, will result
: planar member and wherein said specimen (14) is generally

coplanar with said photosensitive member (19).

3. An apparatus in accordance with Claim 1 or 2,
wherein said parabolic reflector means (16) includes an
aperture (18) for permitting the electron beam (13) to

impinge on said specimen (14).

4. An apparatus in accordance with Claim 3, wherein

said aperture (18) comprises a central aperture.

5. An apparatus in accordance with any preéeding claim,
wherein an electrical insulator means (22) is located
between said at least one photosensitive member (19) and
é said means (21) for supporting said photosensitive

member.

; 6. An apparatus in accbrdance with any preceding claim,
; wherein said at least one photosensitive member (19)

§ comprises an annular member including a central opening

j (20) and wherein said specimen (14) is located in said

central opening (20).



inalight collection angle in the order of 2[err] steradians. The
preferrdgd enbodi nent of the present invention can thus be repeatedly
nount ed iand renoved froman el ectron mcroscope wthout any nodifications
to the {electron m croscope being required. It should be noted that the
entire unit including the specinmen noves together during adjustnment. The
optical :alignment will not present a problemonce it mu M“F
the assenbly stage. The sinplicity of the constrMHm n

time taken to set up the detector ef f & tively simlar to tthat Heedled for
a normel specinen | oading or. exchanging operation. In this way the

el ectrop m or ogcope yqa Hggmﬁtsuraeqcmrm% WAThS ahReplllgthENAlih im

conproni sing norna tions ri bed What

is considered win@rl&‘int 3% iR ‘ifterll’eﬁgt”%h@oi!»ha'ﬂés%ﬁ@.ﬁi%%“hefn%r i(gghement i ng
the present invention, it is to be noted that the same has been made by

way of %'|U5tr%bh@&1%%%-aﬂ@ﬂu&hﬂh&@tbqncoplanar photosensitive members.

8. An apparatus in accbrdance witﬁ any preceding claim,
wherein said base member (27) comprises a specimen stage
adaptor unit including a first body member (27a) for
supﬁortiﬁg said specimen, a second body member (27b) for
supporting said means (21) for supporting said at least
one photosensitive member (19) and a third body member
(30) projecting from said sepond body member for

attachment to said vacuum chamber specimen stage (8).

9., . An apparatus'iﬂ accordance with Claim 8, wherein
said first body member (27a) includes means (28) for
receiving a specimen stub which operates to support said

specimen (14).

10. An apparatus in accordance with Claim 8 or 9,
wherein said means (28) for receiving the specimen stub

comprises a threaded bore.

11. An apparatus in accordance with Claim 8, 9 or 10,
wherein said third body member (30) comprises a threaded

stud.



CLAIMS * 1. Cathodol um nescence detector apparatus (11) for the vacuum
chanber speci nen stage (8) of an electron mcroscope (EM to be used for
cat hodol:um nescence m croscopy and anal ysis, sai d apparatus being
characterised by:- (a) a base nenber (27) for nounting the apparatus (11)
I n said vacuum chanber on the specinen stage (8); (b)

phot osensitive nmenber (19) responsive to radiation emmummmunmm:mmmen
(14) bei'ng scanned by an el ectron begg%(l§) of the el eckron m crmoscope,;

(c) means (21) secured to said base nenber (27) for supporting said at

| east one photosensitive nmenber (19); (d) neans (24) for coupling a

detection signal,1rom 3pbdraink cArta 006 ELRLOSFIEH i JEINEF Cidins 4°)

nmeans (15)'secured ( sal d base ne supporting t
speci men (14); @fds1, wherein said means (21) for supporting said at

least one photosensitive member (19) comprises a flat
annular plate (21) including a central aperture (29)

through which said third body (27a).projects.

13. An apparatus in accordance with any preceding claim,
wherein said means (21) for supporting said at least one
photosensitive member (19) and said electrical insulator
means (22) includes at leas? one mutually aligned hole
(23) therein for connecting said means-(24) for coupling
a detection signal to the underside sufface of said at

least one photosensitive member (19);

14. An apparatus in accordance with any preceding claim,
wherein means (26) are provided for attaching said
parabolic reflector means (16) to said means (21) for

supporting said at least one photosensitive member (19).

15. An apparatus in accordance with Claim 14, wherein
said means (26) for attaching comprises means for
securing a peripheral edge of'said parabolic reflector
means (16) to said means {(21) for supporting said at

least one photosensitive means (19).



(f) . parabolic reflector neans (16) |ocated adjacent said specinen (15)
and said at | east one photosensitive nenber (19) and havi ng a concave
reflective surface (17) for reflecting radiation emtted T

specinmen (14) to said photosensitive nmenber (19) and
backscattered el ectrons from said specinen (14). I @f l,"ilummﬂl
- 10 - 2. An apparatus in accordance with Caiml1l,

| east one phot osensitive nmenber (19) gogBrl ses a planar rrenber and Wher ei n
sai d specinen (14) is generally coplanar wth said phot osenS| tive nmenber

(19). 3. An apparatus in accordance with Claim1l or 2, wherein said
parabolic reflegtor a i nGl [ %.'%) for per m tt| ng
the el ectron beam (13 qe%%nnggcggggggg 1?.8‘3&#%{;-‘3{&

apparatus in aC%Q&ﬂ%ﬂ%ﬁdﬂﬂﬂ%s@%ﬁE@‘%et@@?ﬁ?'Qpparatus as claimed in any

one of the preceding claims.



accordance with any preceding claim wherein an electric I NS RENCETEANS
(22) is located between said at | east one photosensitive A =9

said neans (21) for supporting said photosensitive nenber. 6. An
apparatus in accordance with any preceding claim wherein said at |east
one phot osensitive nenber (19) conprises an annul ar nenber including a
central opening (20) and wherein said specinmen (14) is located in said
~central opening (20). 7- l1An-apparatus in accordance with any
- preceding claim wherein said at |east one photosensitive mermber (19)
conprlses a plurality of coplanar photosensitive nenbers.

ABSTRACT (Figure 2)

said aperture (18) conprises a central aperture. 5. 2[1¢m@@H§EuﬁNgBEEN

A cathodoluminescence detector (11) for the vacuum
chamber specimen stage of an electron microscope
comprises a base member adaptor eleﬁent (27) with
threaded stub (30) to connect with the microscope
specimen stage (not shown here), and supporting specimen
(14) on support (15) mounted on threaded boss part (27a)
of elemen% (27). Boss (27a) is secured with a planar
support (21) which carries an annular photosensitive
member (19) with interposed insulant layer (22) and
connections (24). A parabolic reflector (16) is located
over member (19) and includes aperture (18) for bassage
of electron beam (13). ‘The polished concave reflective
surface (17) of reflector (16) reflects radiation emitted
from specimen (14) to member (19) and.absorbs

. backscattered electrons from the specimen (14).

is Sheet Has Been Replaced

i




8. An apparatus in accordance with any ]Jggedi ng claim wherein said
base nenber (27)- conprises a specinen stage adaptor unit including a first

body menber. ¢27a) for supporting said specinen, a second body nenber (27b)
for supporting said neans (21) for supporting said at |east one

phot osensitive nmenber (19) and a third body nmenber (30) projecting from
sai d second body nenber for attachnent to said vacuum chanber speci nen
stage (8). 9. An apparatus in accordance with Claim38, wherein said
first body nenmber (27a) includeg means (Z8) for redeiving a specinmen stub

whi ch operates to support said J{specinen (14). 1} An apparatus in
accordance with Claim - t 8) for r2ceiving the
speci nen stub conprises a thre —{ 7 11. An pparatgg i n accordance
with daim8, 9 or 10, wherein |said thifrdl 5&d¥=nsnb£T‘TﬁﬁT‘ onprises a
threﬁd st ud. !
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- 12 1. 12 “An apparatus in accordance with any one of Clains 8 to 11,
mhereln said neans (21) for supporting said at |east one photosensitive
mermber (19) conprises a flat annular plate (21) including a central
aperture (29) through which said third body (27a) projects. 13. An
apparatus in accordance with any preceding claim wherein said neans (21)
for supporting said at | east one photosensitive nenber (19) and said
el ectrical insulator nmeans (22) includes at |east one nmutually aligned
hole (23) therein for connecting said means (24) for coupling a detection
~signal to the underside surface of said at [l|east one photosensitive member
(19). 14. An apparatus in accordancesw th any preceding claim wherein
means (26) are provided for attaching s&Nd | parabolic reflector neans (16)
to said neans (21) for _
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supporting said at |east one photosensitive nenber (19). REPLAGEMENT SHEET
apparatus in accordance.with Caim 14, wherein said neans 26) fo

attaching conprises neans for securing a peripheral edge o gaireuﬁﬂ
reflector . neans (16) to said neans (21) for supporting sai

phot osensi tive neans (19). - 13 - 16. "An
el ectron mcroscope incorporating a caW(FTum nescence detector apparatus
as clained in any one of the precedlng cl ai ns.

_ CATI-IOi)OLUMlNESCENCE DETECTOR °

A cathodoluminescence detector (11) for the vacuum chamber spécimen stage of
an electron microscope compnses a base member adaptor element (27) with threaded stub
(30) to connect with the microscope specunen stage (not shown here), and supporting
specxmen (14) on support (15) mounted on threaded boss part (27a) of element (27). Boss
(27a) is secured with a p'lanaf ‘support (21) Wch carries an annular photosensiti\ie

"~ member (19) with interposed insulant layer (22) and connections (24). A parabolic
reflector (16) is located over mémber (19) and includes aperture (18) for passage of
electron beam (13). The polished concave reflective surfacé (17) of reflector (16) reflects
radiation emitted from spe_cimén (14) to member (19) and absorbs backscattered electrons

 from the specimen (14). (Fig. 2 is to be published.) .




