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T980 Crystal Collimator Data:
Hor CH and Vert VR and CH
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I\l TTT] VR beam about where has to
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n e [EO033 Mar 17 2010; Volume Reflection, F17 in . i
erf fit
Model erf (User)
- Equation y =x1 + 0.5"A%erfc((x0-x)/w/1.414) _
Reduced Chi-Sqr 0.00255
Adj. R-Square 0.99382
Value
A 2.2
1 0.3
LE033 0 1.76403 0.01536
B w 112282« 0.02257
Ggth, Song 9%,
| ] ] ] ] ]
-12 10 8 -6 4 2 0
EO3VCP (mm)

be

(onlv if F17 is in)

Corresponds to

| 6=1.76mm/28m=

63 urad

1 it should be: from

the SPS
measurements

1 93 urad/

sqrt(980/400)=59

| urad

Width is ~39 urad

1 that’s wider than

expected fr SPS:
18*sqrt(980/400)
=29 urad (?)2



APC)H000

LE033 (Volt)
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VR angle but F17 is out —

there is stuff all over the place

e [EO033 Mar 17 2010; Volume Refelection, F17 out
erf fit 2

Model erf (User)
Equation y = x1 + 0.5*A*erfc((x0-x)/w/1.414)

Reduced Chi-Sqr 0.01528

Adj. R-Square 0.97211

Value
1.85
0.45

-3.03768

0.9

Standard Error,

LEO33

s 3x>

/Corresponds to
0=3.03mm/28m
=110 urad - ???

-12

EO3VCP (mm)



I\l TTT] CH angle & F17 is out — there
is stuff all over the place
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1 Corresponds to

0=2.37mm/28m
=85 urad - ???

Are these bumps
meaningful?

| | ! | ! | | ! |
B e [EO033 Mar 17, 2010; Channeling Angle; F17 out
erf fit
Model erf (User)
- Equation y = x1 + 0.5*A*erfc((x0-x)/w/1.414) -
Reduced Chi-Sqgr 0.0505
Adj. R-Square 0.92599 [ ]
Value
- A 1.8
x1 0.3
LE033 x0 -2.3651 0.07218
w 0.84878 0.10219
| | | ] | ) |
-12 -10 8 -6 4 2 0

EO3VCP (mm)
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Do we see “bands”?
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LE033 Mar 17, 2010; Channeling Angle; F17 out

1

— erf fit
- -
®
. -
Model erf (User) ]
— y = x1 + 0.5°A%erfc|(x0-x\w/1.414) —
Reduced Chi Sar 0.0505
Adj. R-Square 0.92599 ®
‘ Value  Standard Error v
A 18 0 -
x1 0.3 0
L83 X0 236516 007218 p
w 0.84878 010218
L - 1
7/ »
o
.10 8 Ve [ 4 2 0

E03VCP (mm)

Same data as on

1 Slide 4

1 ... mb similar

bands on slide 3
data -?
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dSignal/dY (arb.u.)

1.5

1.0 -

0.5 1

0.0 H

Differentiate and analyze

—m— Derivative of gataCollimsc_L
—— 5 point AA Smoothing of Derivative1_gataCollimsc

Data: Derivativel gataCollimsc
Model: Gauss

y0  0.04333 +0.02327
(keI -2.301 10.03413)

wl  1.15621 +0.11624
Al 12698 +0.1242

(2 -2.65089 70.07888
w2 051193 +0.17282
A2 024992 +0.07389

|

LE033 (Volt)

35

T
LE033 Mar 17, 2010; Channeling Angle; F17 out
erf fit

EO03VCP (mm)

Previous slide 2>
differentiate dSignal/dY

canF17out

VR

-12

EO3s

-2

Vert Collim position EO3VCP (mm)

l L
0



APG9900 Same with F17 in:

m  Derivative of gataCollimsc_L
—— 5 point AA Smoothing of Derivative2_gataCollimsc

1.5 Data: Derivative2 gataCollimsc 2o [ e v
Equation: y=y0 + (A/(w*sqrt(P1/2))) u
*exp(-2*((x-xc)/w)"2)

A RSame oS
,,,,,,,,,,,,,,,,,

LGLGLG

LE033 (Volt)

y0  0.03494 +0.02367
10 - [;c T7T36] +0.06957 .
1.64375 0.15433 - 6

E03VCP (mm)

-

2 A 1.78236 +0.1

o slide 2 - differentiate
%’ dSignal/dY

= 0.5 e g

© Approx as in “erf”-fit
S) - (a bit smaller wdth of
n ~30 urad)

§e) Ny

0.0 [ ] - [ ™
wre . "Wl VR E03scanF17in

' | ' | ' | ' | ' | ' |
-12 -10 -8 -6 -4 -2 0

Vert Collim position EO3VCP (mm)



APGO00¢ Same for scans at CH angle:

Y Axis Title

CHF17scanEO31n

\ m  Derivative of gataCollimsc_H
300000 -
Data: Derivative3 gataCollimsc CHF 1 7scanE03 out
Equation: y=y0 + (A/(w*sqrt(P1/2)))*
exp(-2*((x-xc)/w)"2)
200000 - y0 -10750.28853  £10082.56608 .
xe -2.0098+0.12153 "
w 1.12513 +0.25744 n
A 242967.94501 +54274.70683 /\'
"
/ .
100000 - 'y. '\-_
*;. | | \'\l
y0 7309.70676  +5560.21489
J \ 4000004 | S0 _1.893420.02301
0 L N — T w 0.31955 +0.04423
-10 -8 -6 -4 -2 0 A 129818.62061 +16599.87451
X Axis Title 300000 -
Q@
[
2 200000
< y0 17143.35847 +7818.14924
> Ixc  -0.53157 +0.06453
W 0.19177 +0.13711
100000 A 28353.62502  +17264.900
0 T ;
-10 -8 6 -4
EOVCP, mm

3/26/2010 V.
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FILBNC (Hz)

350000

300000

250000

200000

150000

100000

50000

-50000

CH beam scan at F17

(EO3 is in)

e FILBNC
erf (User) Fit of CollimScansF17E03-lumber data 12 FILBNC

Model erf (User) |

Equation y =x1 + 0.5*A%erfc((x0-x)/w/1.414)

Reduced Chi-Sqr 1.60666E8

Adj. R-Square 0.9752 o®

Value Standard Error

A 255580.1737 9112.71098 °
x1 503.2704 1674.20503

FILBNC x0 -1.87295 0.05331
w 0.77899 0.06225

Corresponds to
0=1.87mm/29m=65

Turad

instead of 200 urad

1 Width is ~28 urad
7 that’s narrower? than
| expected

F12VCP (mm)



APG0900 Comments:

e Expected positions of particles kicked at the MS position:
J VR Deflected beam at EO3 dY[mm]=6[urad]*0.028
J CH Deflected beam at F17 dY[mm]=-B[urad]*0.029
e  Circ’ng beam at EO3(F17) 6Y[mm]=6[urad]*0.079 (.054) if large
e |f we close up the aperture (set F17 and EO3 close to the beam),
then VR beam occurs approx where it supposed to be... still wider
than expected

e Seems that if we open up the aperture, “stuff” goes all over the
place (due to diffusive or even CH/VR processes) and fills the
aperture (not uniformly)

e Channeled beam is not where it supposed to be, much closer to the
circulating beam -2 indication of vert aperture btw EO3 and F17

3/26/2010 V.Shiltsev - T980 10



APC;0008
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PIN Diode Rate , Hz

400 -

200 -

0

MS Crystal Angle Scan:

LEOPIN Loss rate

WA3*2)
5751.7484
0.95517

| Reduced Chi-Sqr
!| Adj. R-Square

| LEOPIN

m LEOPIN
fit 5
Model ‘ éaussx4 (User)
Equation y= 310+A*exp(—sqrt((x—xc)"2)"3/

Value
-811.81741
910
254.28333
229.08964

Standard Error
541164

0

1.03384
1.6488

........... ........... ............ ............ ............ ............ ......... ............ ................. Calculated

~ Efficiency=90%
_ If CCVAD calibration

""" o coefficient is 1.24

~ 8=(CCVAD-500) *1.24

Total width ~550 urad
- High Eff width ~100 urad

-100 -50

0

50

Crystal Angle , urad

100 150 200 250 300 350 400 450 500 550 600 650
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APG 0000

—
~
1

EN
N
]

1.0 -

Signal at LEO33 Loss Monitor, Volts

0.4 -

MS Crystal Angle Scan:

LEO33 Loss rate

Value

0.99219
175.5756
125.1575

-81.66704

300.8031
132.617
57.53504

Error

0.00243
6.48542
5.98129
9.82685
10.72889
10.23141
9.8553

Double Gaussian fit
0=(CCVAD-500) *1.24

Distance btw peaks
d6=62-61=300-
175=125 urad

While it has to be
60+200=260 urad
W1(2xsigma)=125 urad
W2(2xsigma)=132 urad

T I L)
-100 -50

Crystal Angle , urad

100 150 200 250 300 350 400 450 500 550 600 650
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APC)0000 MS Crystal Angle Scan:
F17/ Loss rate

m F1LBNC

700000 - Lorentz Fit of Sheet1 F1ILBNC
] u Model Lorentz ) )
600000 ] - B Equation \zf;?f*o(xtx(cz)é’fla’(\
u | Reduced Chi-Sqr 2.60349E9
i [ | | Adj. R-Square ‘ 0.83062 va Standard £
N 500000 . . ‘ | yo 169u;63,31726 a;s?azr,oagg:
T e W 16588116 556455
- 1 A 9.39243E7  3.19836E6
£ 400000 - H ssesun - 9=(CCVAD-500) *1.24
o .
2 300000 - F17 max at 204 urad
I:' . u E03 max at 175 urad
L. 200000 -
What is optimum CH
angle?
100000

T T T T T T T " T T T T T T 7T "1
-100 -50 O 50 100 150 200 250 300 350 400 450 500 550 600 650

Crystal Angle , urad 13



APCIAAAA

Crystal Bend Angle Measured Expected Measured
And rms EO3h,v/IF12V EO3h,v/IF12V equivalent dipl.
angular spread  displacement displacement  Angle and rms
(urad) and width (mm) and width (urad)
(mm)
Oct 2008 410 7.44+0.05 9.92+0.2 310+2
O-BNL-02 rms 6 rms 0.31+0.07 rms 0.18%0.03 rms 13+3
Dec 2009 360 4.18+0.05 9.0+0.2 174+2
0-05-09 rms 6 rms 0.55+0.07 rms 0.18%0.03 rms 23+3
Mar 3, 2010 CH 210 ?? CH 2.0+0.07 CH 5.9+0.2 ?? CH 70+2
MS-08-09 rms 6?7 CHrms 0.7320.07 | CH rms 0.22+0.04 CH rms 26+3
Mar 3, 2010 VR 63 VR 3.1+0.04 VR 1.92 VR 39%0.5
MS-08-09 VR rms 0.52+0.05 VR rms ?? VR rms 6.5+£0.07
Mar 17, 2010 VR 59 VR 1.76+0.02 VR 1.65 VR 63%0.6
MS-08-09 VR rms 1.12+0.02 VR rms ?? VR rms 39+0.8
Mar 17, 2010 CH 200 CH 1.87+0.06 CH 5.7+£0.4 ?? CH 652
MS-08-09 Width ~100 CH rms 0.78%0.06 CH rms (wide) CH rms 28+3

V.Shiltsev - T980
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APG0990 Next studies:

A

Calibrate actual crystal angle (CCVAD coefficient="?)

See how shoulder at F17 collim scan moves vs FO position in
Lamberston

Slow(fine) scans with apertures open - Is there really interference?
EO3 and F17 at several crystal angles —say AM—=>VR—>CH—>AM
Try single vertical collimator

Horizontal crystal mystery not resolved (deflection less than
360urad)

Try two-plane collimation

3/26/2010 V.Shiltsev - T980 15



