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MERIT Elements — Layout
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Survey data after the MERIT run — 18.12.2007
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FTM start 204.69540
Data from GEODE database, registered on 15 June 2007 Measurements - 18.12.2007
Element Position |x v z Distance |Rel. Distance |Center (TT2/FTN Distance |[TTZ2/FTN |Center
FTNQFO.435 E 1636.84951| 2179.54532( 2434 22735| 48.21100 4861100 353.30640 48.211| 352.9064( 48.611
5 163611207 2179.85546( 2434 22734 49.01100 0.80000 49.011| 353.7064
FTNTRA.468 E/S 1634.82593| 2180.39636( 2434 22734 50.40625 1.39525 55.421| 360.1164[ 55421
FTNQDE.450 E 1629.01792| 2182.83899( 2434 22733| 56.70700 630075 57.11700( 361.81240 56.68T| 361.3824( 57.097
S 1682.26050| 2183.15688| 2434 22733| 57.52700 0.82000 57.6507| 362.2024
FTNDWVT.451 E 1627.445810| 2183.49920( 2434 22732| 58.41000 0.88300 55.91000( 363.60540 58.35T7| 363.0524( 58.857
S 1626.52630| 2183.88687 | 2434 22732 59.41000 1.00000 59.357| 364.0524
FTNXCO.453 E 1625.49113| 218432222 2434 22732 60.53300 1.12300 61.03300( 365.72840
S 1624 56933| 2184.70990( 2434 22732| 6£1.53300 1.00000
MTW1 60.453| 365.1484
MTW2 62.156| 366.8514
HGTAU 65.644| 370.3394
HGTAR 66.367| 371.0624
Upstream face: -72.3cm
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Beam optics

Fit parameters: QFO, QDO strengths and locations (within limits)

TT2/FTN optics. Protons - 26 AYYeX 3.04.40 16/07/08 15.59.15
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TT2/FTN optics. Protons - 26 GaMAD-X 3.04.40 16/07/08 15.59.16
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s (m)
Element |S_line Beta_x Alfa_x Delta_x |Beta_y |Alfa_y Delta_y
[m] [m] [ [m] [m] i [m]
MTV.454 365.1484 8.7535 21732 1.5415| 7.5513 1.2242 -0.0419
MTV.484 366.8514 3.2477 1.0598 1.6209| 4.3414 0.6607 0.0294
HG-WUP 370.3334 3.8082 -1.2205 1.7834| 3.7581 -0.4334 0.1756
HG-TARG 371.0624 5.9148| -1.6932| 1.8171| 4.6446 -0.7327 0.2058
HG-WDO 373.6914 19.3362 -3.4119 1.9397| 10.7838 -1.6025 0.3160
]
4




Beam envelope (1-SIgma) - :=0.25 (mm.mrad), Dp=0.1%
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Beam optics — summary

Optics solution found within the overall constrains

Lack of survey before the data-taken introduced an error to the
beam focus position

Beam waist advanced by ~1m upstream of solenoid

Beam spot estimate depends on emittance measurement

We did not insist of having systematic measurement of the
beam emittance during the run

Only five measurements done

September 11, 2007 |.Efthymiopoulos - CERN



Beam Emittance measurement — 14 GeV/c

Friday 26.10@15:55 Ele Vi Qptin fe
. .
apdisp MDPS 26(0ct 26 16:00:46 2007
B eam I n te n S I ty - Beam State || IWNJ User PS User Particule Harmonique || Pestination
" SPARE MHDPS PROTON HEBH16 Fr2_p3
BLMs  Plot
h 1 6 1 E 1 3 Aguisition|Losses | Eff (%)
) 1| ring 1 acc 282.35 INT
2| ring 2 acc 264.77 16 17
3| ring 3 acc 279.42 41 5
4 ring 4 acc 278.45 42 97
File Plot Views Option Help 5| Swn PSB acc| 1104,39 ) | ks
6 [ BTP.TRA 1050.00 55 95.0 5 44 81
Jws |MDPS bct 26 16:48:31 2007 7| Injected 1062.71 12 9%.2 | 5 45 46
oy 8 Bef.Trans 1011.40 51 95.2 7 fl6 26
¢VERSION May 14 2007 16:46:17} Measurement mode: Photomultiplier Plot. al 2er Teoe 1011 an nl 1onnl a

Prepare Heas. Paraneters

start Measuremeni|

Plot Yieus Option

Help

PDPS

bct 26 16:42:20 2007

Requested Parameters

Device ¥75 {0 scans)

Results for V75

Velocity - 20 m/s

At C Pulss : 760
Occurrence - Any e (25) (mmmrad) 0.68
e (2s)(normalised) 10.28
Expected Ip - Sell mﬁ
Centre of Mass o)~ 3. 31

Single Sweep

Measurement Parameters

At C Pulse ; 760

C Timing - 760 B Pulse (1G Train) 6667

p (GeVic) 13,99

PM Voltage 1 V75- 450 ||| 1 (k1) T
PM Voltage 2 V75 - 450

Device 3 V75

Scint. Trans. ¥75 - 100% PM Voltage (V) 3129

b (m) 11,6

Dispersion (m.) ==

Scint. Transmission 100%

Wire W75 ( Fri Oct 26 16:48:22 2007%

HMDFS

(WERSION May 14 2007 1631461171 Measurement moder

Photomultiplisr Plot,

pre Heas. Paraneters

3 N uremeni

uested Parameters

ce H64 (0 scans)
irrence - Any

rcted Ip - Sell

Results for HE4
At C Pulse : 760

e {25) (mm.mrad) 1.02

e {2s) (normalised) 15.33
10. 62

Wire HEd4 ¢ Fri Oct 26

ds measwred ()

city - 20 mis Centre of Mass (nm) -3 .26
Measurement Farameters

2 @i At C Pulze @ 760
ming - 760 B Pulse (1G Train) 6667

p (GeVie) 13.99
| for C760 - 1.70 In (E10) 1009.95

000 250 500 750 1000 71250 || Device Hé4
V75 Position (mm) —_—

Voltage 2 H64 - 450 FM Voltage (V) 3129

b (m) 12,6
t. Trans. H6d - 100%

Dispersion (m.) 2.30

‘ WARNING The graphs displausd may not correspond to the requssted ssttings,

July 16, 2008

Scint. Transmission 100%

16:42:12 2007% 1

MDPS

4 0

-30

-20

-10

He4 Pasition (imm)

(]

WARNING The graphs displayed may not correspond to the resguested settings,
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Beam Emittance measurement — 14 GeV/c

Friday 26.10@17:37 = i

MDPS 260ct 26 18:06:46 2007

- - . Beam State || INJ HUser BS Hser Particule Harmonique || Pestinalion]
B eam I n te n S I ty . SPARE NDES PROTON HEH16 T2 D3
- ELMs Plot|
Aquisition | Losses | Eff (%)
2.5E11/bunCh 1| ring 1 acc -0.00 INT
2| ring 2 acc -0.01 16 12
3| ring 3 acc 119.00 41 1]
2 extracted bunches | e e s
] 5| Sum PSB acc 118.98 43 8
File Plot Yiews Oetion Help 6| BIP.TRA 126.25 -7 | 106.1 | 5| |44 | 17
7 | Injected 114.53 4 96.3 5 45 6
Fws MDPS  [oct 26 18:12:31 200 8|Bef.Trans | 111.48 3| 973 | 7|||m6 1
9| Aft.Trans 111.11 1] 99.7 8
(VERSION May 14 2007 16345317} Measurement mode: Photomultiplier Plot. 10| Bef.Eject 111.23 3 97.1 7
11  Aft.Eject 54.33 57 48.8 (10
Prepare Heas. Paraneters g
File Plot Views Option Help
s MDPS  [oct 26 18:15:53 200

Requested Parameters Wire ¥75 ¢ Fri Oct 26 18:12:22 2007% )} MDPS

‘ (VERSION May 14 2007 16:46:17) Measurement mode: Photomultiplier Plot,

Prepare Heas. Paranctes ‘tart Measuremenli

Requested Parameters

Device H64 (0 scans) i

Results for V7D
At C Pulse 3 760

‘ Device ¥75 (0 scans)

e {2s) (mmmrad) 0.32
e {2s)(hormalised) 4.80
4z measured (mim) 3.86

‘ Occurrence - Any
Wire Had { Fri Oct 26 18:15:43 2007% 3 MOPS

Expected Ip - Sell Results for HEd

At C Pulse : 760

Oceurrence - Any { e (2s) (mmmrad) 0.40

e (Zs)(nﬂnnaljsa‘l]ﬁ
Measurement Parameters Expected Ip - Sell ———

| ds measured (mm) 8.85
At C Pulse 760 !

Single Sweep

Velocity - 20 m/s i) -3.98

‘ C Timing - 760 B Pulse (LG Train) 6667
p (GeVi) 13.99 Single Sweep — fgeisuulf;m?m F‘E;:nmeters
‘ PM Voltage 1 V735 - 620 Ip (E10) 112,58 B Pulse (1G Train) 6667

p (GeVie) 13,99
‘ PM Voltage 2 V75 - 620 Booien 8 T dp/p for C760 - 1.66

PM Voltage (V) 3129

‘Velocity-Zl] s ‘ Centre of Mass (imm) 3.37

| Ip (EL0) 110.62

Scint. Trans. V75 - 100% PM Voltage 1 Héd - 600

Device ; Heéd

b (m) 11.6 PM Voltage 2 H64 - 600 ||| PM Voltage (V) 3129

Dispersion (m.) == § b (m) 12.6

-f0 (4] 10
/75 Position (inm)

Scint. Trans. Hé4 - 100%

oy |
T
C Timing - 760
e votog vt -0 |
e vtage - |

Scint. Transmission 100% ¢ Dispersion (m.) 2,30

-10 0
He4 Position (mm)

{ Scint. Transmission 100%

WARNING The graphs displagyed may not correspond to the requested settings,
WARNING The graphs displayed may not correspond £o the requested settings,
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http://ab-dep-op-elogbook.web.cern.ch/ab-dep-op-elogbook/elogbook/view.php?attachId=1013585
http://ab-dep-op-elogbook.web.cern.ch/ab-dep-op-elogbook/elogbook/view.php?attachId=1013588
http://ab-dep-op-elogbook.web.cern.ch/ab-dep-op-elogbook/elogbook/view.php?attachId=1013589

Beam Emittance measurement — 14 GeV/c

Friday 26.10@18:24 T e

. . Beam State || I User DS User Particule Harmonique || Destination
.
Beam intensi ty: soanE w0p5 proTon || a6 77203
BiMs Plat
Aquisition | Losses | Eff (%) J
1.3E12/bunch 1o L b o
" 2| ring 2 acc -0.06 16 | 140
3| cing 3 acc | 488.50 4 | 29
4| ving 4 acc 0.01 42 | 255
extracted bunches == =
! 6| . A 457.50 31| 93.7 | 5|| |44 | =5
Bl Ol Gem G -~ 7| njected 456.84 32 | 93.5 | 5|| |45 | 285
2 = = 8|Bef.Trans | 451.96 5| 989 | 7| |6 4
Fws MDPS  foct 26 18:36:03 2007 9| Aft.Trans | 449.51 2| 9958
; 10| Bef.Eject | 447.07 10| 979 |7
(VERSION May 14 2007 16346317} Measurement mode; Photomultiplier Flot, T —— e o Tt o =

en

fws MDPS Dot 26 18:32:41 2
Prepare Heas. Paraneters i
‘ (WERSION May 1d 2007 16:d6:17} Measurement mode

‘ Photomultiplier Plot,

Requested Parameters Wire W75 ¢ Fri Oct 26 18:35:53 2007% ) MDPS

‘ Device ¥75 (0 scans) Results for W75

At C Pulse : 760 Requested Parameters Wire HE4 ¢ Fri Oct 26 18:32:31 2007% ) MOPS

e {2s) (mmmrad) 1.02
e (2s)(normalised) 15.34
4z measured (mim) 6.90

‘ Occurrence - Any ‘
‘ Centre of Mass (um)  3.35

Device H64 (0 scans) Results for HEd
At C Pulse : 760

Expected Ip - Sell Oeccurrence - Any e (25) (mmmrad) 1.73

& (2s){normalised) 25.82

Expected Ip - Sell 4s measured (mm)  12.36

‘ Velocity - 20 mfs

Measurement Parameters Velocity - 20 m/s ) 878

Single Sweep At C Pulse : 760

Measurement Parameters

Single Sweep

‘ C Timing - 760 B Pulse (1G Train} 6667 At C Pulse : 760
p (GeVi) 13.99 C Timing - 760 B Pulse (LG Train) 6667
‘ PM Voltage 1 V75 - 550 Ip (EL0) 442,18 1 (GeVic) 13,99

dp/p for C760 - 1.76 Ip (E10) 439,74

PM Voltage 1 Hé4 - 540

‘ PM Voltage 2 V75 - 550
Device ¢ Y5

Device : H64
i PM Vol V]
i, T, 5= 100 7ﬂ i s PM Voltage 2 Hod - 540 PM Voltage (V) 3129
b (m) 11.6 b (m) 12.6
: q 5 Scint. Trans. H64 - 100% o 5
Dispersion (m.) == _10 0 70 D: () 2.30 -30 -20 -10 0 10 20
/75 Position (inm) Seint. Transmdssion 100% He4 Position (mm)

Secint. Transmission 100%

WARNING The graphs displaysd may not corrsspond to the requssted settings,
WARNING The graphs displayed may not corrsspond to the requested ssttings,
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http://ab-dep-op-elogbook.web.cern.ch/ab-dep-op-elogbook/elogbook/view.php?attachId=1013590
http://ab-dep-op-elogbook.web.cern.ch/ab-dep-op-elogbook/elogbook/view.php?attachId=1013594
http://ab-dep-op-elogbook.web.cern.ch/ab-dep-op-elogbook/elogbook/view.php?attachId=1013593

Beam Emittance measurement — 24 GeV/c

Friday 02.11@14:55PM
Beam intensity:

2.5E11/bunch

16 bunches

File Flot Yiews Option

Help |

Fws

TOF “** How 2 14:59:05 2007

Fih

4.25e+12 p / burn

Help |

{WERSION May 14 2007 16:d6:17} Measurement mode; Photomultiplier Flot,

TOF Wov 2 14:54:42 2007

Prepare Heas. Paraneters

Requested Parameters Wire W75 { Fri Mov 2 14:57156 2007% 3 TOF

Device V75 (0 scans) Results for W75
At C Pulse @ 1010

Occurrence - Any e (2s) (mmmrad) 0.33

e (2s)(normalised) 8. 66

Expected Ip - Sel2 mﬁ

Velocity - 10 m/s e 287

Measurement Paramesters

Single Sweep At C Fulse 1 1010

c Timing - 1010 B Pulse (1G Train) 11424
p {GeVic) 23,97
PM Voltage 1 V75 - 480 Ip (E10) 442,18

PM Vollage 2 ¥75 - 480
Device ¢ V75

‘ Scint. Trans. ¥75 - 100% ||| PM Voltage (V) 3129

(WERSION May 14 2007 16:46:17) Measzurement mode: Photomultiplier Plot,

Prepare Heas. Paraneters

Requested Parameters

Wire HE4 { Fri Mow 2 14:54:34 2007% 3 TOF

‘ Device H64 (0 scans)

‘ Results For He4
At C Pulse & 1010

Occurrence - Any

e (2s) (mmmrad) 0.18

Expected Ip - 5el2

e {2s)(normalised) 4.68
ds measured (mm) 5.90

Velocity - 10 m/s

Centre of Mass fmm) -2.89

Single Sweep

Measurement Parameters
At C Pulsze : 1010

C Timing - 1010

‘ B Pulse (LG Train) 11423

p (GeVic) 23,97

‘ dp/p for C1010 - 1.10 ‘ Ip (E10) 442.18
PM Voltage 1 H64 - 450

Device : H64

PM Voltage 2 Héd - 450

PM Voltage (V) 3129

b (m) 11.6
Dispersion (m.) == o =5
Scint. Transmission 100% V75 Position (imm)

Scint. Trans. Hé4 - 100%

b (m) 12,6
Dispersin (m.) Bl 150 -100 50 0.0
Scint. Transmission 100% H54 Positior (mim)

WARNING The graphs displayed may not corresgond to the requested settings,

WARNING The graphs displaysd may not correspond to the resussted ssttings,
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http://ab-dep-op-elogbook.web.cern.ch/ab-dep-op-elogbook/elogbook/view.php?attachId=1014015
http://ab-dep-op-elogbook.web.cern.ch/ab-dep-op-elogbook/elogbook/view.php?attachId=1014013
http://ab-dep-op-elogbook.web.cern.ch/ab-dep-op-elogbook/elogbook/view.php?attachId=1014010

Beam Emittance measurement — 24 GeV/c

Friday 02.11@16:02PM - —=* —
y . : opdisp TOF 28Mov 2 16:03:28 2007
B eam i n ten S i ty O Beam State || INJ User b8 User Particule Harmonigue || Destination
" SPARE Tror PROTON HE TrTZ_D3
SiAMs Plot
16 bu nCheS, Aguisition | Losses | Eff (%)
1| ring 1 acc 159.15 INT
2| ring 2 acc 166.48 16 6
6E12 protons 3| ring 3 acc | 161,79 | 4
4| ring 4 acc 161.60 42 29
E——— q =0 5| Sum PSB acc 649.02 43 24
oo I devs BRI S 6| BTE. TRA 630.00 19 | 97.1 | 5|44 | 34
Fws TOF Nov 2 16:03:01 2007 7| mjected 632.74 16 | 97.5 | & 45 | 16
| ervor 8| Bef.Trans 613.19 20 96.9 7 fl6| 46
‘ (VERSION May 14 2007 16:46:17) Measurement mode: Photomultiplisr Plot, a| aft.Trans 608,31 5 9.2 | 8
10| Bef.Eject 608.31 24 96.1 7
start surement 11| Aft.Eiect 0.15 608 0.0 |10
File Plot Views (Option Help
Requested Parameters Wire W75 ( Fri Mov 2 16:02:83 20074 ) TOF fws Tor  mWov 2 16:07:30 2007

Device W75 (0 scans)

Results for W75

At C Pulse : 1010
Occurrence - Any e (25) (mmmrad) 0.44
e (25)(normalised) 11.35
Expected Ip - Sel2 mﬁ
Centre of Mass (mm} 2.94

Velocity - 10 m/s

Single Sweep

Measurement Parameters

At C Pulse : 1010

‘ C Timing - 1010 ‘ B Pulse (1G Train) 11424

p (GeVie) 23.97

PM Voltage 1 V75 - 480 Ip (E10) 61564
PM Voltage 2 V73 - 480

Device ¢ Y75

Scint. Trans. ¥75 - 100% ||, PM Voltage (¥) 3129

b (m) 11.6

Dispersion {m.) - -

Scint. Transmission 100%

-
-14.7

-10.0

-5.0 0.0

V75 Position

a0

oo
(mm)

15.0

(VERSION May 14 2007 16:46:17) Measurement mode:

Photomultiplier Plot.

Prepare Heas. Paraneters

Start M

asuremeni

z 21

118 5 |

WARNING The zraphs displayed mau not correspond to the reguested ssttings,

Requested Parameters

Device H64 (0 scans)

Wire H&d ( Fri Mov

Results for H&d

At C Pulse : 1010
Occurrence - Any e (25) (mmmrad) 0.25
e i 6.45
Expected Ip - 5el2 ‘ mﬁ
Centre of Mass (mm) -2 . 88

Velocity - 10 m/s
Single Sweep

Measurement Parameters
At C Pulse : 1010

C Timing - 1010
dp/p for C1010 - 1.10

B Pulse (1G Train) 11423

PM Voltage 1 H64 - 460
PM Voltage 2 H64 - 460

Scint. Trans. Héd - 100%

P (GeVie) 23.97
Ip (E10) 618.08
Device : Hé64
PM Voliage (V) 3129
b 1
Dispersion (m) 2.3

Scint. Transmission 100%

2 16:07:22 2007%

TOF

-15.0

-10.0 -5.0

He4 Positien (mm)

July 16, 2008

WARNING The graphs displaged may not correspond to the resguested settings,
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http://ab-dep-op-elogbook.web.cern.ch/ab-dep-op-elogbook/elogbook/view.php?attachId=1014018
http://ab-dep-op-elogbook.web.cern.ch/ab-dep-op-elogbook/elogbook/view.php?attachId=1014022
http://ab-dep-op-elogbook.web.cern.ch/ab-dep-op-elogbook/elogbook/view.php?attachId=1014024

Emittance measurement

24 GeV
14 CeV

Use the data to extrapolate at higher intensities

Transverse emittance (2s) in TT2

Y=

Intensity  Pbeam Ehi2s) Ehi2s) Evi2s) Evi2s)
[e13] [GeV] [mm.mrad] [norm] [mm.mrad] [norm]
MERIT -run
1.0090 14 1.02 1533 068 1028
01112 14 0.4 5.94 032 4.8
04428 14 0.18 468 033 &.66
0.6080 24 0.25 545 0.44 11.35
04471 24 1.73 23.82 1.02 15.34
45
40 . ™ MERIT-Eh
% MERIT-Ev
Eh2s) | Eh(2s) | Evi2s) | Ev(2s) E‘ €9 9 Linear (MERIT-Eh)
[norm] [mm.mrad] [norm] [mm.mrad 2 22 — Linear (MERIT-Ev)
352898 | 13678 | 23.8392 | 09242 2 20
352898 | 23764 | 23.8392 | 15893 2 15 |
L 10 — X ug/
.
0

September 11, 2007 |.Efthymiopoulos - CERN
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Estimated beam spot and density

Use the extrapolated emittances to estimate the beam spot and
energy density at target

Example : 24 GeV, 30 TP

24 GeV Delta_p= 1.1 [0.1%]
Eh_x(2s)&@30TP= 1.2678 [pi. mm.mrad] 0.34195
Eh_vi{Zs)@30TP= 0.9242 [pi. mm.mrad] 0.23105
Beam density (1s)= 122.37 [J/gr for 30TP]
Element [5_line Beta_x Alfa_x Delta_x [Beta_y |Alfa_y Delta_y Size_x(1s) Size_y(l1s)
[m] [m] [ [m] [m] [ [m] [mm] [mm]
MTV.454 365.1484 8.7535 2.1732 1.5415( 7.5513 1.2242 -0.0419 2.4225 1.3210
MTV.484 366.8514 3.2477 1.0598 1.6209( 4.3414 0.6607 0.0294 2.0711 1.0016
HG-WUP 370.33594 3.8082 -1.2205 1.7834( 3.7381 -0.4934 0.1756 2.2695 0.9338
HG-TARG 371.0624 5.9148| -1.6932 1.8171| 4.6446 -0.7327 0.2058 2.4531 1.0383
HG-WDO 373.0914 19.3362 -3.4119 1.9397( 10.7838 -1.6025 0.3160 3.3413 1.5822
September 11, 2007 |.Efthymiopoulos - CERN 13
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