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Ouitline

« Low Energy e-m background hits on the feedback BPM
= WWhy do we care about low energy background hits?
= Modifyy GEANT to decrease the low energy cutoffs
= Characteristics of the hits on the BPM

« BPMi background hit variation with BDS design
« 20mrad and 2 mrad design
= different sets ofi accelerator parameters
= Solenoid Field
=« BPM, QFEX1 z position, L*
= Mask hole radius and beampipe radius
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BPIVInoeIse: fiom'backgrounds

« Copper strips with: 1 mm gap to wall
« Noise from secondary charges crossing strip-wall gap

« ~1pm error for each charge absorbed or emitted. 1e6 hits
per b.c. would be a problem!

Form Factor Evaluated at 714 MHz

T ——
" « Secondary emission down to
100 eV needs to be considered
- -.IIIIIII.lIIIIIII «  Geant3 minimum transport is 10

keV!
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GEaNtS/4 mod el IEow: Eneray Iianspoert

Bremsstrahlung Cross-section for Electron in Cu

* Geant3 X-section ke eut
parametrization 100 0y, Tomy's mod
wrong| below |
10kev cut

*« Recode Geant3
to parametrize
real data from
NEA site
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Geanvsitotel BPIVIRIS and 'emitted! charges

«  LowE mods reveal significant

increase ini BPM hits at 100eV. 20mrad - Scheme14

CUL.
100000
« Generally Factor of 5 increase
ini BRIV compared to default 80000
Geant cut off 1 MeV/, and
factor ofi 2 Increase against 60000
Geant default minimum cut 2
I
: 40000
« Can define Geant areas (ROISs)
around BPMS which are tuned 20000
for Low Energy particles
- 0 I I I I
« \Worst case scenario
(schemel4 in the 20mrad case) S TkeV 100eV 100V
~ 102 hits per strip per bc Geant cuts
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RanCemMISING GuUInea-Pig output

«  Geant runs with lewE cuts and high sensitivity are computing intensive

«  Canishorten the runs by randomising the guinea-pig pair files

« A good result for hits per be can be obtained after processing ~10% of the
randemised pair file

Scheme 14 Fairs file - running Energy average
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BERchmarkIng With different Parameter Sets

s Run the sehemes through G-P and Cain and
produce pair files

. Data will appear on the OMUIL FEONIF page
0G-P OCAIN
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AZImuthaifdependence on BRMILS 1 20mrad
Schneme

« ~25% vanation in BPM hits
as we rotate BPM position
azimuthally

BPM Strip Hits (bunch crossing)

« Probably a factor of the
crossing angle and
solenoid field orientation
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hits

BUnch te bunRchrvaration 1 BPM Aits

®Bunch to bunch variation in BM hits can add an extra complication
®For example, process 40 scheme 8 bunches through the 20mrad design
® std dev of hits is 23%

® average up/down hits asymmetry is 18x5%, left/right 13+2%
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SO HEWITany. Charges;ane ejected
firom the BPIVI?

* Feed position and momentum of BPM
hits Into geant model of BPM strip.

* Take into account incident angle, energy
and particle type

« For every 3 gammas that hit the BPM,
2 charges are ejected.

20
0.96
073 ‘
: ||‘ ‘
0.00
0.0 nz

A
Jif

AT E
H1|i|!|i..'|l|nn'i!n||!\iri!m'mhmmi;Innun!ii.'n il

10

«For every 1 e-e+, 3 charges are ejected.

«So0...for S14, 73,000 gammas and 10,440
e-e+ = 80443 ejected e-e+ per strip per
bunch crossing (1keV cut)
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PARINZ: BPIVIILS PErStrip! PEr BUNCH Cressing
— @Ifferent scemes, different cressing angles

® In most cases there are less hits for the 2mrad scheme

® Low Q options (S4 and S11) are definitely the best for least
hits on feedback BPM

® S14 new is clearly preferred to S14
O 2mrad U 20mrad 93T443
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20mrad

VWiiere deesiine spray. come: from?

« Originates from hole
edges through mask and

||- | probably scatter from
Hits Histogram ml"“ m‘mh QDO
B T

360 400 « Can we tell from
energy/momentum
distribution of IP pairs,
the extent of BPM spray?

a0 240 2a0
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20mrad

WirehrPairs produce BRIVl spray?
(1) Mementum Distripution

Al pairs vs Pairs that hit the BPM- XP

« Compare momentum
distribution at IP’ ofi all
pairs to the subset of
pairs that preduce BPM

spray

« Pairs with greater
transverse momentum
are favoured
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20mrad

VWiilchrRairsipreduce: BRIV spray?
(2) Enengy Distribution

All paits v sptay producing paits — En=tgy

« Compare energy.
distribution at IP’ of alll pairs
With' pairs that produce BPM

spray

« For 5T SolB, 4 MeV e-'s at
IP faveured to produce
spray. that will'hit BPM | Jik “ I.

*« For 10T, 11 MeV e-'s at IP
are favoured
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20mrad

Soleneidifield (s, ) efifiect on BPIM hits

I n C r e a S e i n S . I e a d S t O i n C r e a S e BFM hits ws Solenoid B field

In BPM hits

< I muim
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Though there are less higher
energy. pairs to produce BPM
Spray, more lower transverse
moementum pairs are available
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20mrad

Effect ofi shifting BPIM z position

« Spray increases close
to mask and close to BPM hits us BPN z
QFEX1

« Worst position is next to il el - SakeY - Lou
the maSk |: 0. ' 'hF'mF'l-} - S5@pey - |_ WE
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Effect of shifiting QFEX1 Z pesition

« Not much variation: i BPM hits with QFEX1
position
« Most spray frem QFEX1 IS transverse

Schemel - 18kel
Schemel - 1ke'V - Lowk
Schemeld4 - 18keV
chemeld - 1lkeV - LowE

1mm
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20mrad

IHeW aleut Increasing == 2

BPM hits vs L*
« Little Variation with L* .
s 1
« Not enough peints, = -

put If trend continued TEG '
for other parameter =06
schemes, then Z04
1*=401 slightly é 0
favoured .
351 401 451 501
L* (cm)
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20mrad

VWigab' 2ol Gecreasing e
LE REAMPIPE O IMask
heleradin?

I

I

zed to maxli

normall

« |_ess BPM hits at
neminal value of 1cm o T —
for mask hole radius Mask Hole Radius (om

Hits

EPM hits ws BFM stirip radius

m

L

« Curniously, BPM hits
diminish as the BPMs
pought closer to the
axis — within limits!
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VWhat niwermove the: BPNVIfurther dewn the
extiraction lIne?

Note the logarithmic scale. BPM —
would be unworkable between first |
and second extraction quads ; LE+03

1.E+04

BPM is best located between mask 1.E403

and first extraction quad

BPM Hits per b.c

Not modelled further down the
extraction quad yet

386 483 580
BPM z position
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e Zmraciaesign

« Mask hole has nominal radius

2cm vs 1cm for 20mrad

« Beampipe radius neminally 4cm
VS 2cm for 20mrad

* QDO specially designed to allow @

passage of spent beam. Not
sure If L* variation is legal

« Vary Solenoid field, mask hole
radius, parameter scheme

Snowmass, August 2005
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\Where does the spray come! fromp?

Higg
Ear
k-
G

L LT
-

From mask hole as well
as additional sources
from detector elements

« Different sources
compared to those for
20mrad
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Zmad

Soelenord fiieldf(c ) eSffect en BPM hiits

BPM hits ws S

Increase ini S; leads to
decrease iniBPM hits

masx imum

0
+
o

il]

Opposite efifect to the 20mrad
design

— normali

Tthe mask hole has greater
radius, so Increasing Sg
Means More spray goes down s 4 < s - g
the beampipe Solenoid Field (Tesla)

Hits=s
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Zmad

[DECIEasIng tiie mask hole: radius

EFM hits ws Mask hole radius

« Genrally... the trend Is for
decrease in BPM hits with
Increase In hole radius —
same as 20mrad case

mas1mum

Q
+
ol

U

- normali

« As hole radius Increases
more background Is let P T
th roug h but less secondary Mask Hole Radius (cm)
spray frem contact with hole
edge

Hits

BFM hits ws Mask hole radius

20mrad case
dependence
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2Zmad

St BRIVISUther away: firom tiie: P2

« BPM hits decreases as we move it -

further away from P
S 2000
§ 1500
« Not modelled further down the g
extraction quad yet %0
% 500
0

100 850 1300

5PM z position
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SUmmoany

« BPM hits per bunch crossing 20mrad worst for:
= Schemel4
= Bpm z clese to mask
= HighiSelenoid B
=  Small mask hele radius
= Don't put BPM between QFEX1 and QFEX2!!
«  BPM hits per bunch crossing 2mrad worst for:
Schemel4
Bpm z close to mask
Low Solenoeid B
Small mask hole radius

* 500GeV/1TeV Low Q schemes are clearly the best scenarios
*  Generally speaking BPM hits are a factor of 10 below problem levels

*«  LowE modification’s reveal an increase in hits by a factor of 2 and were
important to take into account
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|SIUNEre aneinErnen=lInear seurce: of pairs at the P2

« Knewn: multipheton pair productlon

k, +nk—e +e’

L J A Ee rate described by Sokolov-Ternov and
onset governed by beam parameter
Y=E/E_.~0.3. Schemel has Y=0.054,
Schemel4 has Y=0.376

Gamma photon

- Unknown: multiphoton Breit-Wheeler Ky +ki, +nk—e +e”
2nd order process rather than 15t order

e- S
*Rules for onset are different \ /

Calculation is complicated, but simplified f
Ko

when the photons are co-linear

Koo

%l _35 Queen Mary
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RESERANCES Infmultipheton B-WW

« Pairs created in intense e-mi field have a guasi-level

structure o~ A
(Zeldovich, 1967) (4T nk)" =m*(1+V7)

* Resonant transitions can occur between quasi-levels

« The Electron Self Energy must be included in the
Multiphoton Breit-Wheeler process

« The Electron Self Energy in external e-m field originally due
to Becker & Mitter 1975 for low field intensity parameter }/
Has been recalculated for general V
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RESenances Infmultipheton B-WW

do

« Non-linear B-W' df€2 can exceed normal B-W by orders of magnitude
(Oleinik, JETP 25(4) 697, 1967)

« A detailed study Is needed (and undernway)
http://hepwww.ph.gmul.ac.uk/=hartin/intense_field _ged
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Polar Scattering Angle 6;

Multiphoton Breit-Wheeler
Resonances

Multiphoton Bremstrahlung
(non-resonant)

Ordinary Breit-Wheeler




Variation in BPM hits for different parameters

Values for minimum hits Before
1000 Low Q QFEEX]
% 100 At mask 02 em—0-3-em
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Future simulation plans
* Analysis of 2mrad design

» Analysis with respect to anti-solenoids

* anything else?
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