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2-28-2011

Dean Still

Reasons the PNPI Quasi Mosaic Crystal (QM-01-10) Did Not Channel
The PNPI quasi mosaic crystal (QM-01-10) was first aligned in the vertical goniometer on 7-7-2010.  It was mounted in the upstream end of the vertical goniometer and will channel (CH) in the up direction.  Instructions from IHEP were provided for previously installed crystals such as the O-05-09 and MS-08-09 from Yuri Chesnokov of which we used similar alignment tolerances for aligning the QM-01-10.  There is a copy of a letter from 2009 at the end of this document showing alignment tolerances.  

A table at the bottom of the page has information about the parameters of the crystals sent from IHEP.  The pictures below are as the crystal sits in the vertical goniometer.  The 2 crystals are separated by a bar that is .5m long.  The crystals are designed to have a ~ 19.4mm (776mils) vertical separation for one crystal to be parallel to the beam and the other crystal to be out of the beam.  This correlates to an angle ~ 38.8 mrad.     
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QM-01-10 Roll errors:

Aligned on 7/17/2010 
with a Roll error of ~ 2.31 mrad :  Tolerance 2-3mrad

[image: image2]
QM-0-10 Yaw errors:

Aligned on 7/17/2010   with
a yaw error of ~ - 6.9 mrad:    Tolerance uncertain  2-3mrad  or less than 10mrad.  It was not possible to get better than about 6.9mrad due to short crystal.

[image: image3]
Alignment Errors and Tolerance:
	Name
	Date
	Yaw error/

Tolerance
(mrad)
	Roll error/
Tolerance

(mrad)
	Error from center of crystal (mm)
	Error Tolerance


	

	O-05-09
	
	/ 2-3
	/ 2-3
	
	
	

	QM-01-10
	7-7-2010
	-6.91 / 10
	2.31/ 2-3
	.025
	
	

	MS-08-09
	2-23-2011
	.6 / 10
	.6 / 2-3
	
	
	

	MS-16-10
	7-7-2010
	
	
	
	
	

	MS-08-09
	
	
	
	
	
	

	O-BNL-02
	
	
	
	
	
	


Scanning profile of QM with beam to check if in the center of the crystal:

On Nov 1, 2010 an EOS study was conducted to scan the profile of the QM-01-10 crystal with beam to verify that beam was hitting the center of the Si crystal.  On Oct 27, 2010 was the first angle scan of the QM that did not yield a channel point for certain.  Therefore, it was decided that it should be determined if beam was hitting the Si crystal or the metal holder. Following are 2 plots of the scan depicting loss monitors and beam position monitors used during the scan. The QM crystal was moved vertically into the beam and then a E0HPOS (E0 horizontal Position  bump) was made which moves beam horizontally across the crystal.  The bump is designed to be fairly centered at the crystal.   The crystal was only scanned in the ( + ) positive or radial outward direction from 0 m to 7.5mm. While conducting the horizontal scan, there was a loss detected when the beam position monitor at D49 (HPD49) = 4.45 mm and the beam position monitor at E11 (HPE11) = 3.28mm.  This corresponded to beam position bump at the crystal (E0 HPOS bump) of 4.32mm.  

 There is good evidence to make a case for the beam is hitting the Si crystal within .7 mm of the middle of the crystal.
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.The following figures are plots of the beam loss monitor and beam position monitors during the horizontal scan across the crystal.
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Change in horizontal beam position across E0 straight section:

T39 file numbers

Nov 1 , 2010    file 13

Feb 10 2011  file 167

Feb 2 , 2011 file 163
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“image from the top is reverse on the film.
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Document from Yuri Chesnokov for error for alignment (June 2009) :

(email from Yuri C.  for tolerances for aligning multistrip crystal )

Dean, Rob,

See picture attached. As Dean said yesterday, the measured values of alpha_x and alpha_s

are 10 to 20 mrad. Comment from Yury Chesnokov:

1. It is OK for alpha_s

2. alpha_x MUST be reduced to 1 to 2 mrad. As shown in the picture,

    it can easily be done by unscrewing two screws, adjustment and

    screwing those again.

                                   Nikolai


Parameters of crystals:

	Name
	Sub, orient
	s(mm)
	y(mm)
	
[image: image13.wmf])

(

rad
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	R(m)
	Miscut(
[image: image14.wmf]rad

m

)

	O-05-09
	Si(110) pl
	5
	5
	360
	13.889
	120(20

	QM-01-10
	Si(110) pl
	5
	5
	315
	16.129
	195(20

	MS-08-09
	Si(111?)ax
	2*8
	50
	200
	10.0
	


O-crystals fixed to 
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O-shaped 5o_h: in old horizontal goniometer

O-shaped 1o_v: in new vertical goniometer (first wrt p-beam)

Multi-strip 8ms_v: in new vertical goniometer (second wrt p-beam)
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 Find loss at 4.32 mm in  Horizontal  scan across crystal. Total scan 7.5mm.
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