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A halo tester is designed to analyze the halo [ormation in low-light-level (LLL) image intensifiers and
the influencing factors on halo size. The tester is used to collect a 0.1922-mm hole image directly using
a CoolSNAPrs charge-coupled device (CCD) in a darkroom under illumination conditions between 1077
and 107" lx. The practical measurement result shows that the amplification ratio is 343.4. Then, the
super second- and third-generation image intensiliers are placed after the hole, and the hale sizes of the
hole images on the screens are determined as (L2388 and 05535 mun, respeclively.

OCIS codes: 040.3780, 11012090, 120,4570.
doi: 103788/ COL20121 0060401 .

The International Telephone & Telegraph (ITT) Corpo-
ration offers the third-generation {Gen 111) image inten-
sifiers of the FO800 (MX-10160) and the FO815 (MX-
11769} serics.  These tubes include TTT's Pinnacle®
technology, which surpasses the performance of all other
previons and current Gen U1 tubes in the leld. Fach
model in these Gen III 18-mm image imtensifier tube
series consists of a highly efficient GaAs photocathode
bonded to a glass input window. a microchannel-plate
(MCP) current amplifier, and a P-43 phosphor screcn
deposited into an inverting fiber-optic output window.
ITT has reported the performance parameters of these
Gen IIT 18-mum image intensifiers. According to TTT's
tube halo effect test, the mput light spat diameter is
(.35 mm. The minimum resolutions for the FOS00 and
the FO815 series tubes are both 64 lp/mm. The maxi-
muimn halo size for the FOS00 series tubes is hetween (1,70
and 1.25 mm, and that for the F9815 ones is between
1.00 and 1.25 mm!Y. For the super second-generation
(Gen II+) image intensifiers produced hy PHOTONIS
Corporation, the minimmum resolution is between 45 and
64 Ip/mm, and the maximum halo size, withont the input
light spot diameter, is between 0.8 and 1.0 mm'?, PHO-
TONIS Corporation has conducted an experiment in the
same environment observed with different night vision
systems. The halo sizes are typically 0.8 and 2.0 nun [or
XR5™ and Gen III, respectivelyl™.

Tor the proximity focusing system of the low-light-level
(LLL) image intensifiers. the pre- and post-proximity
distances both determine the halo size. The shorter
the distance, the smaller the halo size. A halo is not
an iu1{purtar1t performance parameter for infage inten-
sifiersl"=7!, but it indirectly affects the resolution and
signal-to-noise ratio (SNR). Recently, studies on the halo
size for LLL lmage intensifiers are scarce. Although [or-
cign researchers have reported the halo size for different
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tubes, the halo sizes of domestic image intensifiers have
not been studied. Thus, a halo tester was designed to
analyze the formation mechanism and influencing factors
al the halo on the image intensifier sereen. The images
of a 1.1922-mm hole on the Gen TT+ and Gen TIT imape
intensifier screens were collected using a CoolSNAPK,
charge-coupled device (CCD).

As stated earlier, the image intensifiers consist of a
photocathode, 8 MCP, aud a phosphor sereen™?1, When
a bright light spot of a certain size is viewed through LLL
image intensifiers, the image of the inpnt light spot on
the phosphor sereen can appear as a “halo™ that is much
larger than the “weak-signal” point spread function of
Lhe image intensifiers10,

After a small light spor irradiating the photocathode
of image intensiliers, the halo effect of image intensifiers
is tested and the halo image is collected using a high-
resolution CCD. The small input light spot diameter is
usually between 0.1 and 0.4 mm, and the light spot can
be obtained using a projection lens or an aperture. In this
letter, the small light spot is obtained using an aperture
becanse the photocathode surface of Lthe tested image
imtensificr in the experiment is Hat.  The halo tester
includes a light source, filters, an integrating sphere, a
small hole, a photoelectrie detector, a light-tight box, a
magnificr lens, a CoolSNAPy CCD, and a mechanism,
as shown in Fig, 1.

The light-source component consists of a light source,
filters, an integrating sphere, and a small hole. The
light source is the OSPPAM halogen lamp, whose working
voltage and power are 6 V and 10 W, respectively. The
light-source component should produce a wniform light
spot with a certain illpmination to prevent saturation
when the CCD collects the halo image on the image in-
tensilier sereen, The ntegrating sphere insures that the
input light spot is uniform. The light spoet illumination

{©) 2012 Chinese Optics Letters



