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Electrons

Figure 9.39 (a) A schematic CEM, consisting of a glass or interior-coaled ceramic fube that emits second-
ary electrons upon ion impact. (b) A schematic curved CEM. The curved shape minimizes ion
teedback noise. (c) Photo of the Channeftron® EM. showing the curved glass tube without the
associated electronics. (Courtesy of Photorss USA. Fiskdale. MA. www photonisusa.com.)

8.2.4.2 Faraday Cup

he Faraday cup, a metal or carbon cup that serves to capture
current of a few microamperes 1s measured and amplified.
rons from the metal due to ion impact. The Faraday cup
s an absolute detector and can be used 10 calibrate other detectors. The current is directly propor-
tional 1o the mumber of jons and to the number of charges per ion collected by the detector. Unlike
dynode-based detectors. the Faraday ‘W,E:E)icmiﬁl mass discrimination. The detector does
have a long response time. which limits its utility. The Faraday cup detector is used for making
e D e _ratio MS. where the ion currents do not change rapidly. The
Firada-\ cup *1&1(‘vh&§ no gain associated with it. unlike L!)’mljF based detectors. This limits the
easitivity of the measurement. A W/ 'l pay 2 w SEA

This low secitivity can be an advantage wheh combined with a high-sensitivity discrete dynode
condary EM (SEM )'dctcc!or. The SEM detector can cover a linear J;MWM

Magnitude, but at a cor oncentration range equivalent (o ppq 1 ppm. 1f concentrations of elements

The least-expensive ion detector is t
1o0s and store the charge. The resulting
The cup shape decreases the loss of elect
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COTRARLETY\S ,
in the Mnnplcfmr high, the detector will suturate, It one wanis 1o anilyze nmf;u rlflunccni» ‘“’iuauy
at % levels) as well as trage and ultrateace levels, s is often needed in E_"‘" emical i:f-ulya.\ &
with laser ablation analysis, the sample usuilly must he clllul.cd lmfl/m run muinplc ey :
several sets of conditions, By adding a Faraday detector to an ICP-MS system, levels of al) "lmn,-m"
% to ultratrace, can be run at one time (st with sequential detection of the elements). Sucp high,
resolution system with a dunl mode discrete dynode-type detector and a single Faraday drrm.,” i
marketed h;' Thermo Fisher Scientific as the ELEMENT XK. The system automatically SWilche,
between detection modes with <1 my delay (Figures 9.21 and 9.22)4 /1, ) ) LA A}
High-precision isotope ratio mass spectrometers are d"f"'b!.""d with caombinations of Muftjy
Faraday cup detectors and multiple miniature EMs (used as ion counters) for simultaneoy, o
measurement. These instruments are called multiple 1on collector mass spectrometers (e p multipje
collector [MC-ICP-MS). For example, the TRITON and NEPTUNE MCICP-MS systep, from
Thermo Scientific can be configured with up to nine Faraday cups and eight ion counters deteey
17 ion beams simultancously. Details of these instruments can be found at www.thermo com, Othey
high precision double-focusing sector field MC-ICP-MS systems are available from Nu Ingpy,
and GV Instruments, both located in the UK. The use of multiple ion collector instruments i'"P""Vﬂ
precision by two to three orders of magnitude over a single collector magnetic sector nstrumeny
and this high precision is needed for accurate isotope ratio measurements

9.2.4.3 Array Detectors

The microchannel plate is a spatially resolved array detector formed of 10°~107 contin
dynode EMs, each only 10-100 pm in diameter. This detector is used in focal plane rr;ds;%
trometers as a replacement for photograph plate detectors and is used in some TOFMS instry spec-

A new 12 ¢cm array detector with 4800 separate channels (detectors) is empl in the
SPECTRO MS simultancous double focusing ployed in the

sector field 1CP-MS (Figure 9.40). Each channe
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