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Barrel InPlane systems

ImageSensor Mount

The ImageSensor is mounted with three nylon screws onto the (RO) cross plate, with insulating (mica) washers between the sensor housing and the cross plate. These washers have been delivered together with the ImageSensors.

After verifying proper operation of the entire InPlane system, the Image Sensor should be glued onto the cross plate. For this, thick glue (for instance Araldite 2011) is added between the aluminium sensor housing and the hole walls in the cross plate, and on the washer joint between the housing and the cross plate.

After applying the glue, the absence of a galvanic contact between the sensor housing and the cross plate should be verified with a multimeter.

For long chambers (BOL, BOS), the light intensity is rather low and too much (infra-red) background light may enter the ImageSensor. This can prevented effectively by screening the sensor with a cone of black paper. The cone should permit light rays from both the edge system and the diagonal system to enter the sensor window.

A connected cable can be disconnected by pressing, by means of a screwdriver, onto the click lip of the RJ 45 connector, through the access hole in the cross plate.

A broken RasCam card can be replaced by removing the lit of the ImageSensor. The new X and Y RASNIK data will have an offset with respect to the previous data up to 1.5 mm.

Lens Mount

The LensMount can be fixed in 4 (diagonal systems) or 8 (edge systems) ways onto the cross plates that will result in a working InPlane system.

· 1st two-way choice: the LensMount can be fixed at both sides of the middle cross plate;

· 2nd two-way choice: the labelled part can point to, or away from, the cross plate;

· 3rd two-way choice, in case of an edge lens (optical axis == X axis of chamber): the LensMount can be rotated 180 deg around the X axis. In case of a diagonal system, this freedom does not exist since the lens should be perpendicular to the optical axis, defined by the line connecting the sensor and the mask.

In order to unify the InPlane system, we propose to standarise the mounting as follows:

· the LensMount is mounted onto the middle cross plate side that faces the HV cross plate;

· the non-labelled side of the LensMount is inserted into the cross plate;

· for diagonal systems: only one of the two possible RotX orientations is ok: for edge systems there is symmetry and thus freedom to choose.

If the range of a system is not sufficient (see System Verification below), then one of the 3 or 7 mounting options can be tried: this may specially help in case of a diagonal system.

The LensMounts are to be fixed by means of two bolts. These should not be tightened too much; if the cross plate is not locally flat, the flange of the LensMount may become loose from the black lens sphere.

After the proper functioning of all the InPlane systems within a chamber has been verified, glue should be applied between the cross plate and flange. For this, the bolts have to be loosened: after re-fixing them the proper operation should be verified again before the glue has cured.

The label should be removed after the curing of this glue.

Image Source Mount

The MaskMounts are fixed by means of three bolts. Since the RasLed card has no low-ohmic contact with the MaskMount, insulated mounting is not required here.

The proper distance between the MaskMount and the cross plate is defined by three (mutually equal) spacers. The spacer length should match the focal length of the lens. The nominal spacer length is 12 mm.

The optimal distance between mask and sensor (~ 4 x f) has been measured for each lens. The deviation from its nominal value has been indicated on the lens label: ‘+’and ‘-‘ indicates that the distance (in mm) is larger and smaller than nominal, respectively.

If, for instance, the label says ‘BOS-12345-D  +8’, then the MaskMount should be mounted with spacers with a length of 12 + 8 = 20 mm. Spacers with a length of 2, 4, 8 and 16 mm can be combined to arrive at the proper MaskMount-cross plate distance.

The required precision of the spacer length depends on the ratio chamber length/lens diameter: there is a region of constant (un)sharpness, associated with a depth-of-field.

Ratio chamber length/lens diameter(-)
spacer tolerance (mm)

100 +/- 3

70 +/- 2

50 +/- 1

The RasLed card is simply pressed onto the MaskMount after its fixation on the cross plate. It can be replaced simply and has no effect on the values of the InPlane alignment system.

After the total InPlane system has been verified, glue should be added to the joints between a) the cross plate and the spacers and b) the spacers and the MaskMount.

System verification

If the components of all systems within a chamber are all mounted (without glue), they can be read out. Both the X and Y orientation parameter in ICARAS should always be set at 0. If the message ‘Faulty Mask-Sensor orientation’ shows up, the MaskMount should be replaced and the faulty one should be send to NIKHEF.

Image Quality. The sharpness of images should be normal, as well as their dynamic range. The image analysis should work properly. 

Range, centrism. If the chamber spacer is in its neutral position (on the assembly station), the InPlane RASNIKs should be close to their 'central' position in order to have enough range, such that the RASNIK image is still mask-covered in case of a deformed chamber.

This can be quickly tested by holding a 8 - 10 mm thick glass plate in front of a mask.

A rotation of 45 deg of this plate around the Y and Z axis shifts the image position by 2.5 - 3 mm, in Z and Y, respectively. If the edges of the mask do not show up during this exercise, the centreing of the RASNIK system is OK.

Component fixation and sealing. If all tests results are OK, the components can be fixed with glue as indicated.

Bad Systems. In case of trouble, follow this checklist:

· Are the green LEDs at both backsides of RasLed and RasCam ‘ON’, if this system is made active with ‘ViewChannel’?

· Has the LensMount its proper orientation? Is the lens plane perpendicular to the optical axis?

· In case of a bad, but not black, image:

· Is something (a cable) blocking the light path?

· Is too much light entering the image sensor (check with hand screening)?

· Do you get a sharper image with another spacer length (check with manual holding and positioning of the MaskMount+RasLed card)?

· Contact HvdG (vdgraaf@nikhef.nl, ++ 31 6 150 123 28)

Calibration

Mask RotZ. The rotation of the mask around its X (chamber) axis should be measured and recorded by means of a lens-image sensor assembly (camera) with a known sensor rotation (calibration pillar).

Offset Calibration. Take a sequence of RASNIK data after each chamber manipulation, and record the stage of the chamber assembly accurately (number of tube layers, chamber orientation on granite table, status of sag compensation system): make sure that writing ‘res’ files is ‘ON’ (see OUTPUT menu).

Save images of all systems in the final stage of the chamber assembly, prior to the final remove of the chamber from the granite table.

