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Overview of measurements '&’ l? -

27t November 2018 — 12 hours

Goal of the MD

Complete characterization of crystal devices and evaluation of crystal collimation
performance with Pb ion beams

Program completed
- Angular and linear scans at injection and flat top
« Loss maps at flat top with different collimator settings
«  Crystals kept in channeling during squeeze
«  Crystals left in with sustained losses on all four planes at the same time

High intensity fill originally planned but not performed in favor of more measurements
at top energy in the first fill
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Angular scans at injection

Measured angular scan - B1H INJ Measured angular scan - B1V INJ
o Meas | i | ; i i i | i i
0] — F ﬂﬁ |
_ 10 Fit ' _ 100 N L
3 3
S S
o 3
6x 107
= M 6x102
© ©
£ £
—_ —_
8 4x107! 8
- ~ ax107
© ©
E., 3x1071 E.,
wn 0 _
s Reduction factor: 5.467 s 3x107 Reduction factor: 4.617
EI Channeling angle: 1656.5 EI Channeling angle: 2584.6
2x107 i —o— Meas | |
| 2x10-1{ — Fit ;
1600 1620 1640 1660 1680 25b0 2520 2540 2560 2580 2600 2620
Yaw angle [urad] Yaw angle [urad]
Measured angular scan - B2H INJ Measured angular scan - B2V INJ

= s | | | | | | | | | | | | | | | |

—— Fit
_ 1 ﬁ ﬁ — 100 qﬂ v, oI,
:.'E 10° . ¢ : 1 T ; l 3 w !' O
= A L
o o
] ]
N N
© ,] ©
E 6x10 E
[ [
o o
£ £
E 4x1071 E
o ! | ! o | |
& i i & i
= B Reduction factor: 4.263 = Reduction factor: 8.661
2 3x10 Channeling angle: -3386.4 2 Channeling angle: 350.2

—— N‘|EBS
| 10-14 Fit
-3500 -3480 -3460 -3440 -3420 -3400 -3380 -3360 —3540 26|0 280 300 320 340 360 380 400
Yaw angle [urad] Yaw angle [urad]

&)

N/ S




Angular scans at flat top

BLM signal (normalized) [a.u.]

BLM signal (normalized) [a.u.]
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Linear scans at injection

BLM 5|gnal vs Local transverse posmon of absorber BLM 5|gnal Vs Local transverse position of absorber
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Linear scans at flat top

BLM signal vs Local transverse position of absorber

BLM signal vs Local transverse position of absorber
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Loss maps at flat top

Extensive loss map campaign (~ 90 in total) with many different configurations to be
compared with the standard collimation system

Crystals keptat 5.0 o

Downstream
TCSGs nebig

6.50 10.0 0 900 900
6.50 900 8.00 8.00
6.50 8.00 700 7.00
6.50 7.00 6.00 6.00

Downstream
TCSGs [

Loss maps with the standard system are performed with TCPs and TCSGs upstream
the crystals in place, while applying the same changes above to the downstream
collimators
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Std and Cry system comparison
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Cleaning inefficiency comparison

Only TCLAs moved
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Cleaning inefficiency comparison

Downstream TCSGs and TCLAs moved

Leakage Ratio

Leakage Ratio

103

102

=
o
=

=
[=]
=

,_.
=)
L

1072

103

104

101

100

1071

1072

Leakage ratio (std/cry)

LHC Collimation
< Project

B1H s BlvV
10
10?
7
/ T o]
// =
A A - & 10!
A 4 ”
AV 4 v -
Y =y : —
Z g i
2 o - =
7 —— cry ] i —— cry F
—— ayw/all@9a | - —— ayw/all @90
—o—cryw.{all@Br:rEE 10-1 —o—cryw..’all@,‘ﬂiaE
—0—cryw!a|l@7cr§§ —0—crwaa|l@7cr§
—— ayw/al @60 —— ayw/al @60
i 1072 i
Q6-7 Q89 0Q10-11 0Q12-13 Q6-7 Q89 Q10-11 0Q12-13
B2H B2V
10°
102
.
i
T 10! o
7 o [a i s
A / o = -
A o
/ _4/ g
: w100
’a’f{‘/ - - ay E 3 —— ay =
"// —o— cayw/al @90 —o— cayw/TCLAS @ 90
4 —— ayw/all @80 _ 10-1 —— ayw/TCLAS @80 -
—— ayw/all @70 —— cayw/TCLAS @ 70 -
—— ayw/al @60 —— ayw/TCLAS@ 60 -
: 1072 t :
Q6-7 Q8-9 Q10-11 Q12-13 Q6-7 Q8-9 Q1l0-11 Q12-13




LHC Colllmuhon

Cry collimation in dynamical phases

Channeling conditions assessed by means of continuous loss maps

Figure of merit: ratio of losses at the crystal and at the corresponding absorber

Channeling conditions are kept if the ratio is below 102
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Channeling during squeeze

Crystal/Absorber BLM signal ratio
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Channeling was well kept for the whole duration of the squeeze
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Sustained losses on all four planes

etatron losses with all 4 crystals 6370 Z GeV Horizontal 2018-11-27 20:13:23

Betatron losses with all 4 crystals 6370 Z GeV Horizontal 2018-11-27 20:13:23
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Conclusions ﬂ; lf

Full program of crystal collimation tests with ions completed
«  Complete characterization of all crystal devices with Pb ion beams

« Loss map campaign with different settings to be compared with standard
collimation and previous measurements

«  Crystals kept in during squeeze
«  Test with sustained losses on all four planes at the same time

Preliminary results
«  General improvement in cleaning inefficiency with crystal collimation
«  Crystals successfully kept in channeling during squeeze

«  Crystal collimation is able to sustain high losses in all planes at the same
time (also tested during ion setup)

Detailed analysis still ongoing...

&)

N/ S



