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Canonical Angular Momentum

Lcanon — Lkm + L field

Liin = xpy — Yp2
qr’B,
2

Lfie1q = qrA =

For each particle, B, at particle position is loaded from MAUS field map
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Means evolution through cooling channel
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MC: RECO VS TRUE

(No absorber 6-140)
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Emittance analysis updates
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More scraped particles in MC at
high emittances, due to
misalignment

This feature observed in the
Empty LH, and No absorber
cases

Fix?: Applied tighter DS
momentum cut, 120 - 170 MeV/c
instead of 90 - 170 MeV/c
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Agreement improved

Note: no correction for reconstruction bias applied in these plots
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Full transmission bias study

e Imposing full transmission in order to eliminate bias due to particle loss introduces
another bias

e Removal from the analysis of particles that scrape / are lost due to scattering in the
absorber artificially reduces the heating effect, resulting in an apparent enhanced
cooling

e Plan: study the magnitude of the bias as function of initial emittance; then apply as a
correction

e How: In MC Truth, assess emittance change between the entry and exit planes of the
absorber, for analyses with the full transmission requirement on/off. For beams with a
range of input emittances

e Currently in progess
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wV/ Imperial College
Summary

e Canonical angular momentum: no net increase across the absorber in flip
mode

o Agreement with MC (Reco and Truth) reasonable, although no systematic uncertainty
treatment yet. Reco systematic effects seen in trackers

e Emittance: Data / MC comparison in No abs / Empty LH, improved with a

tighter cut on the momentum DS
o  Full transmission bias study ongoing
o Systematics next big job on the list
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(No absorber 6-140)

48
Paul Bogdan Jurj



L ..., In TKU stations mperlal College

cano

> 0.7 Reco g Reco %, Reco
25 Entries 112862 | % 07— Entries 112862 | = 0.7[— Entries 112862
5 L Mean 0.09083| § [ Mean 007048 § | Mean  0.07568
O oBls RMS 07839| © _F RMS 07811] © F RMS 0.7745
6 : 0.6 : 06 :
B True C True r True
= Entries 112862 C Entries 112862 - Entries 112862
05— Mean  0.07104 05— Mean  0.07541 05— Mean  0.08232
F RMS 0.783 = RMS 0.7776 [ RMS 0.7749
F T c ; £ T
0.4 + Reco 04 ¢+ Reco 0.4f- ¢+ Reco
- — True - — True = —True
03— 03 03—
02 02 02
0.1 0.1 0.1
0:...|...|...| et i PRI IR A 0:...|...|...| e PV U R P T EETIN EREI R | T oot 1l 1 gl i1
-10 -8 -6 -4 -2 0 2 4 6 8 10 10 -8 -6 -4 -2 0 2 4 6 8 10 =10 -8 -6 -4 -2 0 4 10
Leanon @t TKU Plane13[MeV/c m] Leanon @t TKU Plane10[MeV/c m] Leanon @t TKU Plane7[MeVic m]
g, Reco i Reco
207 Entries 112862 207 Entries 112862
5 r Mean  0.08701 5§ Mean  0.1052
e oe:— RMS 0.7723 e B RMS 0.7696
“k True 08" True
- Entries 112862 F Entries 112862
05— Mean  0.08896 05— Mean  0.09522
c RMS 0.7729 r RMS 0.7698
- T kL T
04— + Reco 04 ¢ Reco
E — True F —True
03— 0.3
02k 02
01 01
0:...|...|...| bot t |1 gl 11 0:...|...|...| e ool Ll 111
-1 -8 -6 -4 -2 0 =10 -8 -6 -4 -2 0

4 10 4 10
Leanon @t TKU Planed4[MeV/c m] Leanon at TKU Plane1[MeVic m]

49
Paul Bogdan Jurj



L ..., In TKD stations imperial College

cano

Reco Reco Reco
07 = = ,
2F Enties  1127a1| 2 O7F Eniies 112722| 3 70 Entries 112683
g L Mean 004658 S [ Mean  0.06462 g: £ Mean  0.06404
06 RMS 07903 © ¢ RMS _ 0.7877 B RMS __ 0.7857
6 ; 06 0.6
c Jrue o True E True
[z Entries 112741 B Entries 112722 B Entries 112683
0.5— Mean  0.06896 05— Mean 0.0622 05— Mean  0.05787
F RMS 0.7879 - RMS 0.7844 F RMS 0.7798
r T T - T
04— ¢ Reco 04 % Reco 0.4 ¢ Reco
c i True - —True c — True
03— 03— 03—
02 02 02
- 0.1 01—
oLttt L1 g . i i ol gl il oLttt l i1 gl . [0 1 [ PO AR B ol L ig ! I e SR PO S T A
-10 -8 -6 -4 -2 0 2 4 6 8 10 - -8 -6 -4 -2 0 4 6 8 10 = = -6 -4 -2 0 4 6 8 10
Leanon at TKD Plane1{MeV/c m] Leanon at TKD Planed[MeVi/c m] Leanon @t TKD Plane7[MeV/c m]
Reco - Reco
Z 07— Entries 112722 ‘§ o7 Entries 112683
5 Mean  0.06341 g FE Mean  0.01663
= oaP RMS __ 0.7839 06— RMS __ 0.7849
LE True E True
I Entries 112722 B Entries 112683
05— Mean 0.0497 05— Mean 0.0327
E RMS 0.7793 B RMS 0.7828
£ : C ;
0.4~ ¢ Reco 04 ¥ Reca
F —True - —True
03~ 03—
02— 02—
0.1 0.1
oCii il g4 . e doigt vl = oo B oo B ; e K | |
-10 -8 -6 4 2 0 2 4 8 10 G10 5 . vy 5 > 2 L g1 L1 fell v
- - - - - 4 6 8 10
Leanon @t TKD Plane10[MeV/c m] Leanon at TKD Plane13{MeV/c m] 50

Paul Bogdan Jurj



Sy

N

3

5
=

L., [MeV/c m]
et N
w N w

—_

0.5

Lkin mean

- ¥ Reco
— u True
= TN

IIEII;I‘IIEIilIIlIIIIlIIllIIIlIIiIEl;I

14000

15000

16000 17000

Paul Bogdan Jurj

18000

19000

20000
z [mm)]

Imperial College
London

51



5

5
=

Sy

N

1.5

Lo [MeVic m]

0.5

Imperial College
London

mean

TIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIHIIII

IEIIEI"IEIEIIII'IlIIIIIIIIIIIIElEIEIiIEIII

14000 15000 16000 17000 18000 19000 20000
z [mm]

52
Paul Bogdan Jurj



>
<
Y

Imperial College
London

&l

X &
—

Q

Q

>

@)

5
3
D
Q)
-

o
i
N

Leanon [MeV/ic m]
o

0.08

0.06

0.04

0.02

—Illllllllllllllllllllll

IIEllililEIEIllllllIlllllllllllilslilililll
14000 15000 16000 17000 18000 19000 20000
z [mm]

53
Paul Bogdan Jurj



B, residual [T]

-5

o
&

Imperial College

Lfiel 4 component residuals London

B <r?>

10

\‘IH\‘I\I\‘Hl\l\\l\|\\\\|\l\\_‘

<r?> residual [mm?]

-5

-10

-15

e e e b by b gy _25\!‘ | | | |

Il Il 1 Il L 1 Il L 1 | Il L 1 Il L 1 Il L 1 Il L Il | Il L 1 1 L 1
14000 15000 16000 17000 18000 19000 20000 14000 15000 16000 17000 18000 19000 20000
z [mm] z [mm]

54
Paul Bogdan Jurj



Imperial College

Al windows London

Replaced pure Al with Al 6061 T6 alloy in the empty vessel geometry (10-140)
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