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lon optics modeling software is often used to design and predict the ion path within a mass The PHOTONIS Nocturn Camera is a 1.3 mega-pixel camera = | Linear Detector
spectrometer. However, ion modeling does not take into account all factors within the mass designed for low-noise and excellent low-light performance. s ﬁ E
spectrometer, meaning than ion loss within the instrument occurs frequently. Automatic Gain Control (AGC) allows it to change from capturing = T E
an image in room lighting to the glow of a single dot on a =
The conventional method for aligning a beam typically consists of scanning the ion beam over a phosphor screen without operator intervention. (See Figure 3.)
Faraday cup or electron multiplier, integrating the current, and adjusting the settings to produce the gy P
highest signal. However, this can be a time consuming process of trial and error with no surety that the Video outputs are available in Camera Link®, NTSC, PAL, T( (T~ lonImaging Detector
optimum tuning has been achieved. USB3 and Ethernet GIgE Vision® with sustained frame rates
of 30, 50, 60, or 100 frames per second, depending on video mode. \ /
PHOTONIS has introduced a new high resolution ion beam imager that provides static photographs or
real-time video analysis, allowing the user to visualize the location of any charged particles at any ( ) - N | S | Graber
critical point withinthe receiver of the mass spectrometer. This enables the instrument designer to Osmam s —= =
characterize design the ion beam at several points along the ion path for significantly less ion loss. S, e L | I oC Figure 8: The left image shows the front of the ion beam
Sersor Dynamic Range 60 o8 iInstrument with MCP and flange. The right image shows
et Pl Figurg 7. Simplified Reflectr_on Instr_ument geometry the rear of the instrument with the Nocturn XL camera
Ty 50, 60 or 100 Ha wih Ul ek reschuon } showing the lon Beam Imaging Profiler. S attached to the housing for direct digital video output. y
Methods:
IP Figure 5: Lynx CMOS Low-Light | | N | |
PHOTONIS has combined two proven technologies into a single unit for efficient ion modeling. A L ol e a0 2 s e Sensor for Nocturn camera. Perturbations tc_) the ion beam were manually crgated to show t_he vers_,atlllty of the Imaging system.
Microchannel Plate (MCP) assembly is paired with a Nocturn CMOS low-light, high resolution camera. S e ) ’ The camera quickly shows alignment and focusing problems with the ion beam. (See Figure 9.)
The resulting instrument is immune to sudden light damage, yet provides a highly detailed image of an 0D TUNEIRCTIN Hepkiy SR Wt St el
Instrument’s ion beam. Images can be captured at extremely low light levels and at speeds to 100 il Zocr L D D 4 \ ! | A
frames per second in SXGA resolution (1280x1024 pixels) for high resolution analysis. T N
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The microchannel plate assembly typically mounts to a vacuum flange: the assembly contains two Oirerecrs (g omcers O = e _ // \
Imaging Quality Advanced Performance™ Long-Life™ Microchannel Plates and a fiberoptic phosphor _ " /
screen. The phosphor screen is frit sealed into the flange to form a vacuum seal that Is tight to a leak Digtal Vidao Outpu |8 bt Camereinkc® Compatiie s \{
rate of 1x10-10 cc/sec of helium. This allows the camera to mount on the outside of the vacuum RS T P oS e T : . ll
flange, In atmosphere. The camera views the impact points of charged-particles against the MCP and Analog OUDIA b refessnce (3 a1 2V il \. Beam left and low. Beam left and high Beam poorly focused Beam better focused L00Se Wire obstructing
phosphor screen. S R — e e 1:: I N partially off detector partially off detector but centered and centered beam on detector
hput Voltage LS8 powered o exdermal +5 1o « 15 YOG Wavelength (nm) : ] _ : : : : :
Microchannel plates are available from stock in diameters of 25 mm, 40 mm, .a”d 75 mm with a large ey e B e e e e ure 6 Quantum Eficiency Curve of Ly | Figure 9: Still images of poor alignment, poor focus, or obstructions impeding optimal beam transport. )
number of options to customize the performance to the user’s needs. (See Figures 1 and 2.) Figure 4: Full specifications of Nocturn CMOS Sensor within the Nocturn Camera.
Camera (XL Model) showing greater than 80% at peak.
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The ion beam profiler provides significant insight beyond traditional ion optics modeling software. It can
clearly show alignment with the detector, whether a beam is focused, and other characteristics that may
Interfere with an efficient ion analysis. The characterization of the ion beam can then be optimized for a
more efficient transport based on the imaging from this instrument.
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A typical reflectron time-of-flight mass spectrometer consists of a pulsed ion source, ion mirror, and ion
detector. (See Figure 7.)

(Blark | - Sinmdard [Lnmwnbity MICIS)
|EDH . Extersdod ' | (Bilank ) - ndradual Fisle {1)
Erprasmis Rangs ™ WS = Matchad S )

. . . . . . . 1l h m im in a real-time vi | werful tool for optimizing instrumen
For this experiment, the ion detector was removed and substituted with the high resolution ion beam The ability to see the bea age in a real-time video Is a powerful tool for opt g Instrument
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= s iImager, here a 25 mm MCP that closely matches the ion detector’s entrance, mounted on a 5-inch P
vacuum flange. (See Figure 8.) Prior work by Laprade and Prunier in 2004*, demonstrates the
Figure 1: Options for Microchannel Plates usefulness of this technique with a mass spectrometer to identify areas of improvement for alignment 1. Laprade and Prunier (2004), lon Beam Profiling Using a Novel Electronic Imaging Detector, Poster #1700-2400, Burle Industries.
| Figure 2: Microchannel Plates and focus within the instrument. Presented at the Pittsburgh Conference for Analytical Chemistry and Applied Spectroscopy.







