PS July 2002

Beam Line Status update

Present situation reviewed in submitted written statement
additional information addressed below:

1. 7ES5 Test Beam Overview:

Aims + Requirements
> Zone Layout + Measurement Plan
Scnedule + Manpower

2. Update | nformation since Review Paper :

> Modified Numbers
New Information on Target Material
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Experimental Reguirements & Solutions

Experimental Requirements:

» Stop a high intensity surface muon beam in a thin target

* Minimum beam size at target (COBRA principle, angular definition)

* Minimum of contaminant beam e* to reach the detectors

» Stopping material should pose a minimum of influence on decay products

Solutions:

* Combined solution involving Degrader & separation via Energy-loss
(residual range maitches target thickness, A€ difference for p- & &
separation in following rmagnetic eements)
* WIEN Filter (crossed E”B fields - mass selector) to eiminate beam et

in combination with sub-surface p—bheam & thin target or surface y—beam
& degrader
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7ES July 2002 Test Beam Ovenview

Aims:

* Simulate full transport system up to COBRA

*Measurement of beam phase space at the entrance to transport solenoid
(needed for design of solenoid)

Measurement of phase space at the exit to the transport solenoid
(needed for new simulation of beam up to target in COBRA)

*Measure muon stopping distribution width using foils

Requirements::
» Maximum muon stopping rate in 37 mg/cm? thick target (in beam direction)

want 1-10 8 L frg—l

* Beam spot size at target want o ., ~ o., ~ 5 mm
X {
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Experimental Setup + Technigue
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Schematic View:
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Measurement Plan

3 Vieasurement Pesitions/ Phases A, B, € :

Position A SEA42):

(i) Optimize focus after QSE42
y . Position B
(i) MeaSU(e/f& beam e* rates (M)__ator:
+ Spot sizes
ith pill + scanne
e B AT (i) Optimize focusat

(iii) 2mm CH, measure entrance solenoid
Miche e* rate with .. .. :
Nal + MWPC (i) Repeat A (i) & (Iv)
Check Consistency of Rates rates+ phase space
(iv) Measure remaining phase space () St:dy ation
parameters (divergencies) He Separ

with profile MWPC

(v) Measure momentum spectrum
( 23~ 32) Mevic
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Paosition C Solenoid):

(i) Optimize focus after
solenoid no collimator
no degrader

(ii) Repeat A (ii) — (iv)
rates + phase space
pill & Nal 2mm CH,

(iit) 660 microns CH,
with foils measure
stop-distribution

(iv) Repeat C(ii)
rates+ phase space

(v) Study rate vs. p-dits




Transport / Turtle
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18-Jul 19-Jul
Th F

15-Jul 16-Jul 17-Jul
M T w

Review Meeting

-

1-Aug 2-Aug 3-Aug
Th F Sa
Separation Quality
Studies

> TRTTTTTTRRTR

4-Aug 5-Aug
Su M
Phase Space
Measurements
entrance to
Solenoid

Beam T1me Schedule

Overview of July/August 2002 Beam Time

20-Jul
Sa

Area Physical Setup

6-Aug
T
Tune
Solenoid

28-Jul 29-Jul 30-Jul 31-Jul
Su M W

Connect Separator
Initial Beam Tuning
plus
Separation Quality |

27-Jul
Sa

PARNIV} 22-Jul 23-Jul 24-Jul 25-Jul 26-Jul

Su M T w Th F
Optimization up to Compare Scint.
QSE42 &
Initial Rate + Phase Space |No Beam Nal Rates for
Measurements Consistency

PhaseA .............> 4"""".
Phase

11-Aug 12-Aug 13-Aug 14-Aug
Su M W

Clear

Zone

No Beam

-

Chambers + Wien Filter Available

10-Aug
Sa
Degrader plus Solenoid Studies
Measurement of Phase Space &
Final Stop Rate in Thin Target with Nal
& Chambers

7-Aug 8-Aug 9-Aug
W F

<

Equipment needed

(i) Wien Filter
(ii) Solenoid
(iii) Quadruplole Doublet

S TEETTTTTYY

(iv) Pill Counter + Scanner

(v) Nal + Table
(vi) MWPC (Johny)
(vii) Profile MWPC
(viii) Degrader
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Chambers + Wien Filter Available

PhaseC cecesssssccccscP

Manpower Required
Min. man 2 x 8-18hr shift/day

P.-R. - Full Time

D.R.-Part Time

J.E -Part time Chambers

S.R. - Part Time Computing

S.Y. (Tokyo) - 6th-15th Aug

Pisa1- 2 persons 24th July -6th Aug. ?

MuEGamma Review Meeting 7



Review Updated Numibers

Degrader Studies:

Stop Distribution in CH,/Mylar/Kapton Stop Distribution in CH,/Mylar/Kapton
for AP/P ~ 6.4 % FWHM for AP/P ~5.6 % FWHM

PO ~ 28 MeV/c PO ~ 28 MeV/c
p~ 0.95 g/cm?

Range to stop all: 1350 microns
Degrader: 950 microns

Target : 150 microns at 22 deg.

Eraprslng INsiribucfom 20 Wel

p~ 139 g/cm?
Range to stop all: 1050 microns
Degrader: 750 microns

Target : 100 microns at 22 deg.

Py~ (28 +/- 0.75 )MeVic
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Depolarizing Properties off CH.,
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Target & Beam Monitoring (ideas)

Monitoring Questions: solutions presently under stucly

» Target attached to drift chamber assembly

» possibility to exchange different targets

* survey of target + position calibration with e*—reconstruction of
target periphery (declicated low rate runs)

* Muon normalization using scintillation hodoscopes during data-taking

aswell as proton monitor
dedicated low-rate calibration runs for hodoscopes with scintillator/diocde

counters
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Proposal Layout
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After initial measurements, ‘Z'-branch proposed
but ‘U’-branch still had to be studied
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‘U”-Branch Degrader Measurements

negra der |
TES2

"/Ig,# £ g

’_;

‘ _ *
— | ‘Beam transport
- solenoid

Degrader ! {

ASC ——

The layout of #E5

Spectrometer K
cleanmmg stage ]

nTE51
Z-version

Use Degrader & Cleaning Stage

Special Degrader system needed
location fixed by optics
Secondary Beam-blocker
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Degrader System:

» Degrader must be placed at a FOCUS ( diver gence max) - because of AST M agnet,
thisis within Beam-Blocker

* Relatively complicated structure sinceit hasto be introduced into a Safety Element

( Beam-Blocker) via the vacuum chamber of thelast fixed quadrupole doublet

Beam-Blocker: Motor driven shaft rotates massive cylinder with off-centre holein
& out of the beam axis. Our Degrader must be positioned within thishole

U-Braryf A 2 Z-Branch

T ASFSector M agnet
"l__gHorz Foelissing

I L
Secondary Beam-
+ D?ﬁder

| ———

Beam-blocker
IN /OUT

B

|
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Tmrmm e Bid

Access through last
Doublet QSE41/42

spectrometer on rails
__ " RN R s _|| toallow quick access
| 0 L 2@\ VN | without crane
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Experimental Setup

« Total of 31 measurements
» 16 different Beam Tunestried
« 2 different locations

(post QSE42, post Spectrometer i.e. QSE44)
* 5 different detectorstried

Beam Time Prematurely ended - main Beam Blocker
defective repair shutdown 2002
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Condition "Z"-branch "U-branch *Transmitted rates without
No Degrader, Transmitted to Zone gg 132 gizi ig 11_83 221 degrader equival ent
Deyrader st el s | 20.d0wst | 32.40st |« beam e*rate 2.7 times higher
In ‘U’-branch
 with spectrometer |oss of
Spectrometer Separation Quality factor 2.1 Independent of
- condition
1 8406 T Surtace Muonst  with degrader unexpected
L6EH6 “Michel e+ loss of factor 5.5 before area
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o10 - . * High Michel background
Horizontal Scanner Position [mm] Orlgln upstream Of SpeCt

Conclusion: Cannot use Degrader at focus of AST with small aperture
guadrupolesfollowing - Wien Filter
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Momentum Spectrum

FLES Surface Muon Momierinm Spectrm

check by
Tuning whole beam line each time,
not just scaling

* Central Momentum 1.4 % higher

*AP/P~ 3.4% FWHM equivalent
to momentum bYte set

» drop-off to small P much steeper
than P 3

* GEANT says P 35 should be
valid down to ~ 23 MeV/c

subsequently :

All ragnet power supplies checked

For offset + Linearity

< few per mille

Beam Line Scale Factor vs. AHW41 ADC
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