
BEAMLINE ANALYSIS & EMITTANCE

MEASUREMENT

V. Blackmore

CM43

29th October 2015



Q123 TUNING
MICE Note 476

Analysis Issue 1730

Runs 6715—6729 

https://micewww.pp.rl.ac.uk/issues/1730


RUN PLAN & GOALS
Run Q1 A) Q2 (A) Q3 (A) …

6715 102.4 127.9 89.0

(6,200) 

beamline

6718 97.3 124.1 86.3

6719 90.1 118.9 80.1

6720 95.2 117.7 74.8

6721 132.6 188.3 89.4

6724 158.3 179.2 198.5

6726 85.97 146.61 117.65

6727 94.41 140.64 110.9

6728 38.18 115.7 110.12

6729 87.39 138.82 113.5

o Run plan link

o Aim: Improve beam matching through 
the Decay Solenoid (DS), and thus the 
particle rate through to the experiment
o J. Pasternak performed initial transport 

studies and provided new Q123 currents

o Complication: TOF1 was out of the 
beam.  

o Analysis could only look at the relative 
intensity of different beam line settings 
at TOF0

o 500 spills/setting

Nominal (6,200) beamline settings

https://micewww.pp.rl.ac.uk/projects/operations/wiki/02_June_2015_beam_settings


RECONSTRUCTING DATA

o Data are not part of the batch-

processed data sets

o As TOF1 was not on the beam line, 

and TOF0 was the trigger, the 

unpacker had to be modified

o Instruction was given by Yordan (see 
issue tracker)

o Data reconstructed with MAUS 

version 1.0

o Analysis is independent of any detector 
geometry, so should be unaffected by 
recent TOF fixes



FIRST CHECKS

Run 6715

Run 6718

Run 6719

Run 6720

Run 6721

Run 6724

Run 6726

Run 6728

Run 6727

Run 6729

o Plot all slab hits in horizontal and vertical slabs

o Normalise to standard “(6, 200)” run

o Compare distributions

o No appreciable difference in plain slab

hit distributions



FINDING TOF PIXELS

o TOF0 uncalibrated at this time

o Take pairs of one horizontal & one vertical slab hit as a ‘pixel’

o Subsequent matches within ‘an event’ are ignored

o Negligible changes to beam profile at TOF0



CONCLUSIONS

o Quantify beam intensity at TOF0 as the number of pixels made per spill.

o Nominal (6, 200) beam is optimal

o Suprising?

o Beam is protons + pions in Q123

o Fill DS aperture

o Any ‘improvements’ scraped away

o Want to see more plots? See the issue tracker

o Better quality tables? See MICE note 467

https://micewww.pp.rl.ac.uk/issues/1730


SSU-ON DATA
MAUS Issue 1782

Run 7469

https://micewww.pp.rl.ac.uk/issues/1782


RUN 7469
UNANSWERED QUESTIONS

o Looking at “that” data
o SSU E1-C-E2 coils at 

nominal (4T) currents

o Currents did not account for 
M1 & M2 being off

o Currents did not account for 
PRY

o Simple analysis aims:
o Get particles at TOF0, 

TOF1, TKU (from track 
points) planes 5—1 

o Assume particle is a muon

o Calculate Pz from TOF

o Compare to tracker 
reconstruction

o Reconstruct emittance 
“slices”

Prob. m

Prob. e

Mis-id’d

electrons
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BEAM PROFILE

AT TOFS
(TOF SPACEPOINTS)

Full disclosure:

o Analysis uses MAUS v1.1.0

o Link to reconstructed data

o Data reconstructed using 

MAUS v1.1.1

o Seems OK with no conflicts?

o But then, only reading the 

ROOT file data structure…

http://reco.mice.rl.ac.uk/MAUS-v1.1.1/07469_offline.tar


BEAM PROFILE AT TKU PLANES

(TRACK POINTS)
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Plane 5 4 3 2 1

# Entries 22523 22523 22523 22523 22523

𝒙 3.46 14.98 17.43 7.65 7.12

𝝈𝒙 30.93 29.15 39.58 35.62 30.25

𝒚 3.52 -6.23 7.38 7.11 1.78

𝝈𝒚 30.46 32.48 44.25 38.89 33.22



MOMENTUM AT TKU
PLANE 5
(TRACK POINTS)

(𝑥, 𝑃𝑥) (𝑥, 𝑃𝑦)

(𝑦, 𝑃𝑥) (𝑦, 𝑃𝑦)

… 𝝈…

𝒙 (mm) 3.46 30.93

𝒚 (mm) 3.52 30.46

𝑷𝒙 (MeV) -3.80 26.61

𝑷𝒚 (MeV) -10.77 28.44



MOMENTUM AT

TKU PLANE 5
(TRACK POINTS)

Now for the full story…

Only cut applied to the

following plots is the initial 

time-of-flight cut

All plotted quantities come 

from tracker ‘track points’



MOMENTUM AT

TKU PLANE 4
(TRACK POINTS)

Now for the full story…

Only cut applied to the

following plots is the initial 

time-of-flight cut

All plotted quantities come 

from tracker ‘track points’



MOMENTUM AT

TKU PLANE 3
(TRACK POINTS)

Now for the full story…

Only cut applied to the

following plots is the initial 

time-of-flight cut

All plotted quantities come 

from tracker ‘track points’



MOMENTUM AT

TKU PLANE 2
(TRACK POINTS)

Now for the full story…

Only cut applied to the

following plots is the initial 

time-of-flight cut

All plotted quantities come 

from tracker ‘track points’



MOMENTUM AT

TKU PLANE 1
(TRACK POINTS)

Now for the full story…

Only cut applied to the

following plots is the initial 

time-of-flight cut

All plotted quantities come 

from tracker ‘track points’



SO… PZ LOOKS ODD.

o Use “Pz” from TOF 

(assuming particle is a muon)

o Take a 2MeV wide “slice” to

study chromatic effects

o What do these particles look like

in the tracker? 

Pz at TOF1 = 220 MeV

(1087 muons)



AT TKU
PLANE 5

o Closest plane to TOF1

… 𝝈…

𝒙 (mm) 4.50 26.35

𝒚 (mm) 7.95 28.3

𝑷𝒙 (MeV) -7.22 23.93

𝑷𝒚 (MeV) -9.93 26.35

𝑷𝒛 (MeV) 183.

5

21.13



CONCLUSIONS

o Selecting 220 MeV +/- 1 MeV at TOF1 ‘turns into’ a 180 MeV (with large spread) beam at the 

upstream tracker

o Maximum expected beam loss between TOF1 and tracker is ~ 10 MeV

o Tracker Pz reconstruction “cannot be trusted” right now, even at 4T (C. Hunt)

o Don’t recall hearing of a 40 MeV discrepancy between reconstructed and true MC in the past… 

C. Hunt is going to find out what’s going on

o Other ways of validating Pt reconstruction of tracker?

o Emittance from TOF measurements

o Not enough time this CM.. May have opened a small can of worms. Oops.

o If I go missing, make sure Durga & Yordan are questioned on my whereabouts intensively!

o Other ideas?


