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From Wikipedia, the free encyclopedia

@ b This article is written like a personal reflection or essay and may reguire cleanup. Please help improve it by rewriting it in an encyclopedic style. e 2008)

Pizza iz a type of bread and dish that has existed sinee time immemerial in Midele Eastern and Mediterranean cuisine. By 897 the term had appeared in Medieval Latin, /5 7224 gnq
in 16th century Naples a Galette flatbread was referred to as a pizza."*""’*”’ resed] p digh of the poor pecple, it was sold in the street and was nol considered a kilchen recipe for a long
tirme [0 1226 Bagnrg the 17th century, the pizza was covered with red sauce. ™" %% This wag later replaced by ofl, tomaloes (after Europeans came into contact with the
Americas) or fish. In 1843, Alexandre Dumas, pére described the diversity of pizza topmngs.r‘”"""“' meecd] 1o June 1889, to honar the Queen consort af ltaly, Margherita of Savay, the

Meapolitan chef Raffasle Esposito created the "Pizza Margherita," a pizza garnished with tomatoes, mozzarella chease, and basil, 1o represent the colors of the lalian flag. He was the

first to adel cheese.” The sequence through which flavored flatbreads of the ancient and medieval Mediterranean became the dish popularized in the 20th century is not fully understaod.

Contents [show]

Origins

Foods similar to plzza have been prepared since the Neolitnic age. Records of pecple adding other ingredients 10 bread to make it more lavorful can be found throughout ancient history.

« In Sardinia, French and ltallan archeologists have found a kind of bread baked over 3,000 years ago. According to Professor Philppe Marinval, the local islanders leavened this
tread, ™

# The Tuscan tnbes of Northern ltaly beleved Pizza 1o hold the spirits of deceased relatives.”

& The Ancient Greeks had a flat bread called plakous (mhakode, gen. makodvrog - plamunnos]["i which was flavored with toppings like herbs, onien, and garlic.

# nthe 1st century BCE, the Latin poet Virgll refers to the ancient idea of bread as an edible plate or trencher for other foods in this extract from his Latin poem, the Asneid:
Their homely fare dispateh'd, the hungry band
Invade their enchers next, and soon devour,
To mend the scanty meal, thelr cakes of flour.
Ascanius this observ'd, and smiling safa:
“Soe, we devour the plates on which we fed.”

This article is part of the saries on
Pizza

Main articles [hicle]
Fizza - history of plzza - pizza delivary
Pizza varieties [ehaw]
Similar dishes [shirw]
Plzza tools [shew]
Events [ahiw]

el g

These flatbreads, ke pizza, are from the Mediterranean area and other examples of flat breads that survive to this day from the ancient Mediterranean world are focaccia (which may date back as far as the Ancient Elruscans), coca
(which has sweet and savory varieties) from Catalonia, Valencia and the Balearic Islands, the Greek Pita or Pide in Turkish. Lepinja or Somun in the Balkans or Piadina in the Romagna pan of Emilia-Romagna in Ilzll;l'.lsi

Similar flat breads in other parts of the world include the Indian Paratha, the South Asian Maan, the Sardinian Carasau, Splanata, Guttiau, Pistoccu and Finnish Rieska. Also worth note is thal throughout Europe there are many

similar pies based on idea of covering flat pasiry with cheese, meat, vegetables and seasoning such as the Alsatian Flammkuchen, German Zwiebelkuchen, and French Quiche,

E. Fanchini



Netc/lear sZetdy

"The everyday life drive us to the understanding what is around us.
The fundamental questions “Why?”, “What is it?”, “How is it?” led to study the matter
and its components.
"The nuclear study become important.
Understanding of relations between quarks inside the nucleon.

A useful way to study nucleons is to interact with them.
Electrons and positrons at high energies are
fundamental
"T'aking advantage to their polarization one can access
on the spin information of the interacting parton

Polarized and unpolarized e¢-/ ¢+ beams become essential tools to further our
understanding of nature at distance scales ranging from the frontiers of high
energy physics to solid state physics.

08/17/2011 E. Fanchini 4



Po/arized e+ Aedm ( l>

Polarized electron beams are easily produced and they are used in several facilities,
but polarized positron production is more complex.

vyproduces ¢ pair. They are captured, stored in a ring and accelerated.
"The following “self” polarization is obtained via Sokolov-Ternov effect.

v Compton back-scattering of a beam
laser of high energy electrons to
make y followed by e+ .

v Synchrotron radiation from very i __ i

high energy clectrons traveling =y o ' ettt
through a helical undulator generate S :

yfollowed by e*.

New Approach

08/17/2011 E. Fanchini




Po/arized e+ Aeam ( 2>

'To provide polarized e+ beam by transferring polarization from an
intense polarized e- beam to e+ in a single target.
The polarization transfer is obtained by bremsstrahlung of polarized e-
followed by pair production processes.

PEPPo
S R

It will investigate the possibility to provide polarized
positron beams that could be used at JLab for the
hadronic physics program of the JLab 12 GeV
upgrade and/or in other future experiment
(SuperB...)

08/17/2011 E. Fanchini



Ingl‘ea//‘enZ‘S
~ ltaliano  English  Quantities

Acqua Water 500 g
Sale Salt Qb/as needed

Classical Italian pizza.
La Margherita

Mozzarella Mozzarella

Basilico Basil

08/17/2011 E. Fanchini 7




JLab CEBAF +acility

add five
cryomodules

20 cryomodules

cryomodules

— . .-_-'_.-. |.. d 1'.! '-:
) SRR B £ 17—

CEBAF will provide high polarized electrons Beam energy 6GeV

for the experiments in the 3 + 1 halls _— <4uA

Swapping helicity 1kHz
PEPPo requirement fixed the installation frequency

place in the injector area
08/17/2011 E. Fanchini 8



[6— source

I/g/}gcz(or

Bunching and acceleration SRF acceleration

Beam polarization and
energy measurement

E. Fanchini

New beam line for PEPPo!
Hﬂﬁ> Small intervention in the injector line

new vacuum chamber




I/gjec’/Z‘or

Beam polarization and
energy measurement

Bunching and acceleration SRF acceleration

» Tothe rest of the injector

U ~25°

[6— source

New beam line for PEPPo!
Hﬂﬁ> Small intervention in the injector line

new vacuum chamber
E. Fanchini 10
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PEPPo and Elgé

Er66: SI.AC experiment which measured the polarization of positrons created by

10 MeV circularly polarized photons generated in a helical undulator

J,—BPI*«‘H

Dm

—_-[I-IZI—-OO
j \ Undulator

The PEPPo architecture is
influenced by the previous K166

08/17/2011

eriment.
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Joseph Grames

K 83/0/7 O ard A eg/ ot

Region o:

is the CEBAF accelerator line from the electron source
up to the dipole (new vacuum pipe).

Region:

-) 2 quadrupoles
-) Target ladder

-) 2 viewscreens

08/17/2011

E. Fanchini
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( eﬁfon 2

e+ prodution target
capture solenoid
spectrometer

Region 2

Is the “green” region for collection and momentum selection
of the e+ beam.

Both the collection solenoid and the spectrometer were used in the
E166 exp. &
The collection solenoid gathers the e+ coming out from the target and focus
them into the spectrometer.

"The spectrometer is a double dipole which select e+ momentum with a
Ap/p < 10%

Spectrometer dipoles Field

"The spectrometer structure was slightly modified
for PEPPo purpose.
It has new vacuum chamber, new shielding
structure and new momentum selection's jaws.

E. Fanchini 14




( 8\9/‘0/’7 3

Region 3

Is the e+ beam diagnostic region.
Spatial and rate measurements are done to optimize the pos
transport to the analyzing magnet
-) e+ annihilation counte
-) solenoid

-) Faraday cup
-) 2 viewers

-) Fiber array detector (not in the design) but it will be placed in front of the polarized

iron target (blue box)

All these detectors are movable and they have to be retracted during the positron
data taking

08/17/2011 E. Fanchini 15



Arne Freyberger: Sadiq Sctiniyaz; 'Tony Forest

4 nn//7// QZ( ron Cowunter

2 Nal detectors used for the annihilation detection of positrons stopped in
an insertable target.

The coincident detection of the 4511 keV photons will be one of the first signals that
positrons are transported through the spectrometer

h_Integr1 h_Integ1 h_Integr1 h_Integ1

Entries 201617 Entries 1010851
.| Co® el ot Na® o o

= 20000
18000
16000
14000
12000
10000
8000
6000

511 keV
4000

’/ 1.22 MeV
2000
0_\ | 0

ol b b b b b by 1l PRI I AU SR AR S S i A
0 10000 20000 30000 40000 50000 El]l]l]lg?lll]l]l] Q000 0 10000 20000 30000 40000 50000 60000 70000 80000
ignal integral ignal integral

1600—

1400—

12001 Compton

1000 shoulder

800—

600
400

200

Calibration measurements to characterize and to obtain the optimal
working condition.
Radioactive sources are used to calibrate voltage and to study the energy resolution.
Coincidence measurements are useful to establish time/amplitude window for

the data taking mode
08/17/2011 E. Fanchini 16



Eric Forman; Paul Gucye

115 inchas

Fiber array detector (1)

> | s Itis used to measure beam profile and position in
front of the Compton transmission polarimeter.

Itis made by a 2D scintillating fiber array that can be
casily inserted/removed.

X & Y Fibers overlaid

Detector previously used in the TPE 1 l 0
___ "9 experiment in Hall B \\ )

\/

"The response of the detector to a Sr*° source
signal shows a radiation damage in the
central zone

08/17/2011 E. Fanchini



Adeleke Adeyemi; Paul Gucye

Flber array detector (2)

Background simulation studies are ongoing!
Considering a 4 MeV e- beam in front of the fiber array:

m Air

cnyes

Vacuum

= |ron

Energy deposit inside the fiber array
with a vacuum, air or iron behind
it.

Energy (MeV)

Difference of the number of particle detected comparing vacuum/air
with iron placed backward the fiber array larger than 1 order
of magnitude.

Where they come from?

08/17/2011 E. Fanchini 18



Fiber array detector (3)

# 20000 'x vertex of e- gecnndarien |
£ 45000 — Air
w 40000 Vacuum .
35000 — Iran Production vertexes of detected e-.

20000
25000 Iiber array dimension
20000
15000
10000

S000

we— > Most of the e- are back-scattered
from the iron block placed after the
fiber array

] '] 1 1 1 '] '] 'l l. 1
5 1 080 05 1 15

Vertex (mm)

One evaluated shielding 1 mm plastic
+ 1 mm aluminium
¢- beam of different energies (2, 4 and 6 MeV)
Are shielded (look at the different scales)
S R
Same studies for e+ and y
and different shiclding materials

i
Vertex (mm)

08/17/2011 E. Fanchini 19



( egz‘on 4

is the Compton transmission polarimeter measuring the e+
Polarization (and e- too).

v Reconversion target
v Analyzing magnet

v Photon calorimeter

.

Fia
e+ diagnostics
\.\\ .
T m@ polarimeter
/.’

¥/ Compton tran

v e+ transfer their polarization to y via
Bremsstrahlung into the re-conversion

target
vy pass through the 7.5 cm of the

polarized iron target
v 'T'ransmitted y are detected in the

photon calorimeter

08/17/2011 E. Fanchini 20



Analy2ing magnet ()

"The magnetic field is used to polarize the conversion target

or the photon-production and t eana,lvzmglr arget.

WI \\< % ¢ core of a solenoid is a iron analyzing target of 7.5 cm

\\:% = v The solenoid magnet provides a magnetic field saturating
- the target producing an overall longitudinal polarization of
//////////////%%ﬂ////////// 7% => obtained with §o A bipolar current supply |

ST - => The averaged polarization value of the iron target is
0.069+ 0.002, according to the K166 collaboration
v "The magnetic field along the axis of the iron core is 2.3 T

08/17/2011 E. Fanchini 21



4 nalh yz/n5 Mdgnez‘ ( 2>

Accurate knowledge of the target polarization => combination of a precise
experimental field mapping and modeling, and the measurement of the magnetic
field during data taking.

Solenoid

-) Pickug coils surrounding the core of the magnet.

-) The induced-voltage signal is measured with a Precision
Digital Integrator (PDD). |

-) The external magnetic field will be measured to
determine the fringe field to compare with Opera-3D
modeling

=
=

N

_

N
—

\\\\\\\

\

—

sjlo dnyol,

e

. - “

N

.

aaaaaaaa
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Jean-Francois Muraz, Marc Marton

Pholon calorineler

-) 9 CsI(T1) erystals arranged in an 3x3 array
-9 PMTs

-) 1 brass box for light tightness

-) 1 external iron shielding

Photons transmitted by
the iron target are detected
in the crystals which
measure the energy
deposited

A LED monitoring system for each crystal is implemented to
control of the evolution of the PMT’s gain.

08/17/2011 E. Fanchini 23



Photon calorimeter (2)

e

08/17/2011




Jean-Sebastien Real

Po/ arimeler & Sowrces ( l>

Radioactive source measurements are used for the energy calibration of the PMT's

AFE

Peak Width

E - Peak Loc. — Pedestal Loc.

The difference between the pedestal and signal peak locations (red and blue)
represents quantitatively the analyzed photon energy

Csm Run 485
Entries 459244
l»_ Mean 1623
500“7 i RMS 705.7
fl
- |
- 137 ‘|
4000 CS |"
0 - A
]
£ | 662 keV
o] C | I
O2000 N
r |
[
1000 || ql |
L i i
_I¥M il 1 I.II || et
0 500 1000 1500 2000 2500 3000 3500 4000

0

08/17/2011

ADC Channel

Nazz Run 481
Entries 823334
C Mean 201
i 'L\ RMS 936
5000 | "1
B 22
Na h
4000, | A
9 | s keV
2000 I
53000 [
ST i ' 1.022 MeV
2000, - J | I
- . \'l Ill
1000— /N,.Ja-’ I| l |
- A 7 [ ",\*"‘"'“"“”*““"""mmj \
71!‘“"’{ 1 "II I"s_n_ Ll |II_IAiI_I_A_‘k3ﬁbL
L 10‘{?’1500 2000 2500 3000 3500 4000
ADC Channel
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Po/ arimeler & Sowrces ( 2>

All the crystals have a comparable resolution (flatness).
resolution between 3.5% and 5.5%

Resolution (%)
: - N w -hl - ‘t.‘n‘ [+7] ~ ‘m

5\IIBII\\T\\\\8\\\\9\\\\10
Crystal Number

oC’
—
o
w
F -9

With radioactive source is possible to establish the operational voltage of the PMT's
They are supplied with voltages in the range of -1 kV/-1.25 kV

08/17/2011 E. Fanchini
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Po/ arimeler & cosSsrnc rays ( l>

An absolute energy calibration of the PM'T's can be obtained using cosmic rays.
"The calorimeter can detect minimum ionizing particles (mip).
"The energy loss for minimum ionizing muon (M) is Lo MeV giving an absolute
energy calibration of each crystals

Measurement setup:
5 scintillator paddles
(2 on the top and 3 on the bottom of the
crystal box)

S -

Coincidence signals generate the trigger
for cosmics measurements.

All the scintillators are easily removable

08/17/2011 E. Fanchini 27



Po/ ar//nez(er & CoS M/c rays

Minimum requirement: 2 signals in coincidence, 1 from one
of the top and 1 from the bottom paddles

H2&B3 | = [heectemes ra— | (H1 || H2) & B2 | ---------- H1&B1T | = [medccosme _tar
Entries 25781 Entries 68023 Entries 32211
10— Mean 10 6 ——————————————————————————————————————Mean 10 24 S ——————————————|Mean w0 46
F RMS 1033 RMS 1000 10 = RME 1028
10° g
10° £
] E %] ]
E B E
=] =] =]
L) [ (=)
10
1H :
H Bloahi Lol Lol Helill
0 500 1000 1500 2000 2500 3000 3500 4000 0 500 1000 1500 2000 2500 3000 3500 4000 0 500 1000 1500 2000 2500 3000 3500 4000
ADC Channel ADC Channel

ADC Channel

The ADC channel correspondent to the 40MeV is independent of the cosmic ray
position relative to the PM'T
E. Fanchini
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PEPPS's states (1)

PLEEPPo is not yet taking data! (PAC38)
PEPPo is an experiment under construction!!!
Installation, assembling and characterization of all subdetectors
and of the DAQ are ongoing

In the experimental area there are:
-) New vacuum beam line

-) Annihilation counters "‘. - ;\‘
-) Fiber array detector ,
-) Polarimeter d é ) 1

Hﬂd> How PEPPo is and could be?

08/17/2011 E. Fanchini 29



PEPPs's statws (2)

e —
-

(' "" ;!l { Jl \;‘.

Fiber array det.
Personal logbooks

Fiber array det. electronics
e

08/1




Paula Aguilera; Olivier Dadoun; Jonathan Dumas; Paul Gueye

PEPPs's stadus (3)

Shielding

Conversion target

&> Also model and simulation studies are progressing :)

08/17/2011 E. Fanchini



S/‘Mé( / al1ons

"The necessity to optimize the experimental apparatus and to study physics
performances => a simulation project was developed.
"T'o study of the beam shape parameters => technical and physical requirements
are taken into account to define the optimal data taking conditions

Insertion of 2
: Elegant code was
Region o D . quadrupoles to
: used to investigate
Region 1 : reduce the
the e- beam optics : ) :
horizontal dispersion

Region 2 Geant 4 + Hardware parameter
Region 3 SI.AC E166 sim. tool optimization &

Region 4 adapted to PEPPo physics studies

08/17/2011 E. Fanchini 32



Yujong Kim

Beam a//agnOS Z‘/c S /‘Ma/ aZ‘ /on

The Elegant simulation tool is used to study particle transport in an accelerator device
=> from Region o to Region 1 (up to the conversion target).
"The obtained simulation showed a large spot size at the target level.
[

"To reduce the horizontal dispersion 2 quadrupole were added in the previous design.
"The optimization of the quadrupole => define a symmetrical gaussian profile at the

target

=> possibility to adjust the beam diameter
from .o mm to 6.0 mm

-0.4 02 0.0 02 0.4
x (mm)

08/17/2011 E. Fanchini 33




(Feants Simetlation

Geant 4 is a MonteCarlo simulation toolkit => Implementation of the PEPPo
detector structure.
Itis used for tracking charged particles traversing the modelled structure.

1) It was implemented from the already existing
code of K166 experiment

2) It was modified with the new PEEPPo design

3) It was attached to the injector beamline

1) Standard electromagnetic package => e- will have momentum lower that
8MeV/e

2) Polarization packages

3) Optical package

08/17/2011 E. Fanchini 34



Dissolve the brewer's yeast in the water and mix
it with flour and salt.

After the rising (2h) process,the dough must be
formed by hand without the help of a rolling pin
or other machine.

It may be no more than 3 mm thick.

Put the tomato sauce on the dough, spread mozzarella
cheese, olive oil and few levees of fresh basil!

"The pizza must be baked for a couple of minutes in a
wood oven.

When cooked, it should be crispy, tender and fragrant.

08/17/2011 E. Fanchini 35



FEric Voutier; Johnatan Dumas

p O/ dr/‘zaZ‘ I‘O/’?

Bremsstrahlung and pair production are 2 electromagnetic processes that can occur
when particles traverse matter.

» These phenomena are well described and known )

 Polarization phenomena in these processes are not well known and described
OM => H. Olsen, L.. Maximon, PRi14 (1959) 887

KBST => E.AKuraev, Y.M. Bystritskiy, M. Shatnev, E.Tomasi-Gustafsson, PRC 81 (2010) 055208.

:(

—_—) =

Practical reason

difficulty to access to high polarized and high current sources

08/17/2011 E. Fanchini 36



Bresss Z‘ra/v/ang

1(k,8,)
¢(E) Electromagnetic radiation produced by charged particles
: (especially ¢*) during a deceleration or deflection passing nearby
q(2) the strong clectric fields of atomic nuclei.
e'(Ez}

Considering the polarization transfer:

v Bremsstrahlung reaction yields a linearly polarized photon beam independently of
the initial electron beam polarization.

v Circularly polarized photon beam can be obtained from a transversely or a
longitudinally polarized electron beam.

v The process is insensitive to the perpendicular polarization.

08/17/2011 E. Fanchini 37



Polar. Bresrsstrat/. ¢Uhq

Considering the OM prediction in Born approximation for .
relativistic particles the photon circular polarization => The energy B
spectra shows singularities T
Tip problem: Singularities originate mathematically from the zero
crossing of the differential cross section. Too strong Coulomb
corrections for heavy nucleawhich leads to negative cross sections
Z=74,0,=0.41 mrad Z=74,0,=0.41 mrad e
0.1: 1.2
0.09 -
0.08E- — T,=100 MeV 1
007; — T,;=10 MeV -
TE 0.8—
~0.06 o [
n - L
\QO.OS; \n 0.6_—
& g0a- C
E 04—
0.03— L
002 B T.=100 MeV
2 \ o2 T=10 MeV \
0.01= L
R R e L I

04 05 08
k/(T,-2)
from transversely polarized electrons

08/17/2011
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from longitudinally polarized electrons
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e'(Ezl

08/17/2011

¢'(E)

Parr production

Itis a threshold process. The photon energy must exceeds twice
the rest-mass energy of an electron (1.02 MeV).

It is the interaction, in the coulomb field of a nucleus, of a
photon which materializes by an electron-positron pair.

Pair creation and bremsstrahlung reactions are reciprocal
processes => look at the Feymann diagrams

- =

» Physics observables can be obtained from bremsstrahlung
with simple substitutions :)

» Cross section suffers from the same singularities observed at
low and high energy of the bremsstrahlung spectra :(

E. Fanchini 39



Pol. Par proa/é(czs‘on

—=

p

Circularly polarized photons create a polarized et pair. The resulting .
-

polarization has two components: transverse and longitudinal (the
latter dominates in most of the cases ).

Considering the OM prediction the polarization transfer components to the
¢t froma circularly polarized photon:

Unphysical polarization transfers shown at
small energy over the full kinematic range
e => independent of Coulomb correction

0.2 Z=74 =0.41 C S
. _ - — | [
# _— _—

ﬁ V 1. J \ _— _— e \
. _— _—
. _— — (

‘,//, 7

| - L
. :7 -~ .5+ l

o o

N

S,/P,

o
®©
[

0.04 — ° F
0. /1 dsE k= 100 MeV

0|07 oz a5 o4 a5 os a7 o8 os 1 3 k= 10 Mev

T/ (k-2) \
0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1
T,/ (k-2)
transvers component longitudinal component
08/17/2011
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KBS7T rode/

The KBST model takes into account the screening effects of the Coulomb field
and specially the effects of the finite electron mass.

Considering the low energy case:

Bremsstrahlung Pair production

08 [ Kuraev/Bystritskiy/Shatnev/Tomasi o8 [ Kurcev/Bystritskiy/Shatnev,/Tomasi

0.8 :, =82
F 9, =041 mrd

o7 |

i o8 Y
vKinematic symmetry o
vSingularities disappear
] vSignificant effect also at

o
o
T

Pael¥) / Punle)

Pun(€) / Pu(¥)

oa T, = 10 MeV ] . .
g ; high energies ]
03 [ .
Rl T/ Ho screening effects
o1 Full screening effects _ Mo screening effects ]
[ ] Full screening effects |
00 o1 02 03 04 05 06 07 08 0s ]

w/T, T N P R ST N R PN S
¢ 01 02 03 04 05 06 07 08 09 1

T/ (@=2m,)
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Polarizadion 1» éedhz(l,'

Geant 4 polarization package includes only the regularized OM model.
The standard OM model was already included.

Coulomb screening => It is an empirical extrapolation of the experimental observables
=> Included in G4

Z=74,6,=0.41 mrad, T=3 MeV Z=74,6=0.41 mrad, k=3 MeV

1.2 T 2

1_ 1G Q_z-
C Bremsstrahlung i ENER L T
0.8 LOW i
s F i o E Pairproduction
~ 0.6 ~ 0.5r+
n-n : : wﬂ :E
04— Reasonable descriptiontin both
- e Olsen & Maximon ILOW F _— e Olsen & Maximon
o2 —— Complete s and II'LHGH energy 1965 "ONS Complete screening
0_IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIE EIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII:iIE
0 61 02 03 04 05 06 07 08 09 1 61 02 03 04 05 06 07 08 09 1
kI(T,-2) T,/ (k-2)
Photon circular polarization from ¢* longitudinal polarization from
longitudinally polarized e- circularly polarized photons
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Polarizadion 1» éedhz(l,'

Geant 4 polarization package includes only the regularized OM model.
The standard OM model was already included.

Coulomb screening => It is an empirical extrapolation of the experimental observables

=> Included in G4
Z=74,6,=0.41 mrad, T.=3 MeV 2=74,0=0.41 mrad, k=3 MeV
1.2_ 2=

N Riremcctrabliing /‘E’ /«\TQRG E- e R :

Why the KBST model wasn't included in G4?
Simple...
-) Calculations were not available at that time
-) Not easily implementable...this is the future...
00_ - I0I1I - I0|2I - IOIZ’: - I0!4I - I(JI5I - IO.IGI - I0!7I - I(JISI - I0!9I - I"“1 10_I - I(ll.1I - I[)!2I - IC)I.L’aI - I0!4I I I DIG I I0I7I - I(]!8I - IO!QI - il51
kiI(T,-2) T,/ (k-2)
Photon circular polarization from ¢* longitudinal polarization from
longitudinally polarized e- circularly polarized photons
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PELPPo po/ A1 21 on

In the PEPPo conversion target:

Bremsstrahlung

Pair production
effect P

T T
e— — Y — e+t

[Longitudinally polarized T Longitudinally polarized
clectron beam Elliptical polarized positron

photons

"T'he linear polarization component of the photons is independent of the initial
polarization and does not transfer to positrons.
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P/7y§ 1C.S measSutrentents

The aim of the experiment is to measure polarization as a function of the
positron energy

Precision measurements depend on the positron polarization and current

TargetThikness = Imm

Target thickness=1 mm, A6 =15° and AT/T = £10%
_ _ — = 8MeV
_ :100
4 —l90 Io=1pA
< 12 |80 AT/T = 10%
g - Ell
................................ ; msssssssssun, e B EGO 3'?-
Energy region 5 o8l I
. B —_ o
experimentally g - 1 =
. 61— —] o
accessible g 081 E
............................................. - | ;30
7] - -
o 0.4 ]
o B *:20
02 —10
¥ : : 7
__/ | | 11 1 \:l | I | | I | 1 1 4 | " J I I
00 1 2 3 5 6 7 80

4
T,., MeV
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Po/ ar/zaz‘ 1O Zrans fer ( l>

A step back: existence of an analyzing magnet with a reconversion target.
Photons coming out of the reconversion target are transmitted by
the polarized iron target and detected by the Csl

v Calculations made for a mono energetic photon beam

v In first approximation the linear polarization is considered negligible

Unpolarized Compton Circular photon
Cross section polarization component
\ Analyzing power
| from simulation

R dﬁr;;.;f; N 1 +P§*‘/ED"‘

Compton differential cross section
for a polarized y (@ ) on a longitudinally \

polarized (P ) target
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Po/ ari1 Zalion ranster ( 2>

Measurements of the photon asymmetry obtained reversing the beam
polarization or/and the polarization of the target generate of an asymmetry

proportional to P3
Nt —N- p
Ar = ——— =tanh(- P PjuyL)
/ N++N -
N+ and N-are the number Compton absorption
of detected photons with cocefficient
opposite polarizations

"The experimentally asymmetry can be always seen as the product of the
polarization of the electron (Pe) of the target (Pt) and the analyzing power of
the polarimeter

AT :Peptﬂe
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400f
300

200F

Infegﬁ&f ed Moa/e ( l>

PEPPO has developed 2 data taking methods

Experimental conditions

Integrated method
Integration over all the energy deposited, in the iron target, between 2 spin flip
of the electron beam
+ - + -
ET-E" ). B —-).FE

=> energy distribution of
they

Polarization +1

100F

Entries 9999
Mean 717.4
RMS 41.91

Polarization -1

Entries 9999
Mean 532.8
RMS 33.7

-Lrl-_l N N N T 11 i1l L1l 11l
Z?OD 450 500 550 600 650 700 750 800

08/17/2011

Ll
850 900
Edep(MeV)

A

- Et+E- ZéE;r_ZéEi_

:|: — .
N
Number of € or e” per /

helicity event

Probability to produce and

E. Fanchini

detect a photon of energy ¢

S+ 0 3 /
t_{:_}':':PﬁPﬁEJ
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InZ‘eﬁraZ‘ea/ mode (2)

AT = P. P,

"The asymmetry is proportional to
the analysing power of the
polarimeter A_

FOM

0.05F

=10

0.3F
0.25L
02f
0.15L

0.1F
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Figure of Merit (FoM)
characterizes the performances
of a polarized source
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Se/n/‘ —-/‘nz(egl‘dz( ed Moa/e

Recording the number of particle per energy bin during each helicity state of the ¢”beam
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And the statistical uncertainty:

— 1/2
SP. — [2Nc P? @(fli)g

Energy spectra obtained \

with 5 MeV incident
particles at the
reconversion target

FoM
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Conc/usions

PEPPo is an experiment to test the feasibility to produce highly spin
polarized positrons from a polarized electron beam.

First simulations and calculations done to understand the feasibility of the
technique are promising and motivate our progress

First tests and measurements of the already existing elements, a new design
and more detailed simulations are ongoing

A lot of work has been done and remains to be done for data taking...
...but all the people involved are enthusiastic and are working well...
to be ready!

The idea is amazing as the future issues that can L
be explored (GPDs...) b e

08/17/2011 E. Fanchini
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OM Vs KBST

Z=74,6,~0.41 mrad, T1=3 MeV Z=74,6,=0.41 mrad, T1=100 MeV
0.1 e — T
[ 1 i E, =100.0 MeV. O, = 0.41 mrd
0.08 0.08
r  Comparison OM with KBST 1 r  Comparison OM with KBST 1
0.06 il 0.06
j o ]
w“" . Full lines with Coulomb corrections H (2] | Full lines with Coulomb corrections B
— Dashed lines without Coulomb correction : ;n Dashed lines without Coulomb correction
n"0.04 : < 0.04
| i | Bremsstrahl
i ] remsstraniung
0.02 |-No'screening-effect 0.02 |- Noscreening effects
[ Full screening effect: 1 Full screening effects
I /“"‘-“ﬂ.—m e i
o f g N oot ]
L L T ,’/'ﬁ.‘-/ |
-0.02 —0.02
NI v b b b Py NI A L b b b b b b e B e
9] 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1 0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1
k/(T,-2) KI(T,-2)
Z=74,6=0.41 mrad, k=100 MeV
Z=74, 6=0.41 mrad, k=3 MeV 2 T T T T ™)
r 1 1.8 -
1.8 - ]
[ 1 16
1.6 - ] Comparison OM with KBST
[ Comparison OM with KBST el 14
1.4 X
[ 1 1.2 . Full lines with Coulomb corrections 1
1.2 [~ Fulllines with C “10(‘?1: correctidns = - Dashed lines without Coulomb correction 1
& [ Dashed lines without Coulomb corxkection 1 o ] P . C .
o : ] & ] t
S . ] e 1 air wreation
®n § 1 < 1
. 3 0.8
0.8 - " 7 [ Noscreening effects
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T L(k.2) 1/ (k-2)
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(Feneralized Partdon Distribedions

GPDs are a framework describing the partonic structure of hadrons giving access to
the spatial distribution of partons inside the nucleon.

DVCS T'he cross section of the
Decply Virtual DVCS can be expressed as a

Compton  Scattering

convolution of 2 term.
One known hard
scattering term
and an unknown
soft matrix element

d related to GPDs

Cross section term independent to

o Polarized positron beam sensitivity
the target polarization S

olep — epy) =lopo)+ S|P Aogy + P Aopves + Aopves + PietAorny + e Aorn)

8 variables to be determine => 8 independent observables => can be determined
ONLY combining polarized e- and polarized e+ data!
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