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NAG63
“Electromagnetic Processes in
Strong Crystalline Fields”

m  Approved in 2007, Participants:

m  Aarhus University

Ulrik Uggerhoej (Spokesperson), Helge

. neyotrorane Papers by NAG3:

=Direct measurement of the Chudakov
effect, Phys. Rev. Lett. 100, 164802 (2008)
=*0On the macroscopic formation length for
GeV photons, submitted to Phys. Lett. B

Pietro Sona
m  Johennesburg University

Simon Connell, Sergio Ballestrero
m  Free University, Amsterdam

Tjeerd Ketel sAddressing the Klein paradox by trident
m  Universidada de Coimbra production in strong crystalline fields, in
Allessio Mangioretti preparation (2008)

m Istanbul Unversity
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Outline

m Before 2004

m Formation length, LPM effect and observations
m TSF effect and observations
m Structured targets

m CERN NAG63: Experiments with thin foils

m Aim and outcome: 2004 experiment, with test beam
m Results from NA63, 2007

m Preliminary “signs” from recent experiment
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L P M Effe Ct “Suppression of low energy photon yield

due to Multiple Scattering”
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LPM effect observations
SLAC, 1994
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TSF effect
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Reduced multiple scattering: “Suppression of
bremsstrahlung in a thin layer of matter”

Ternovskii 1960, Shul’ga, Fomin 1978

Condition for TSF effect
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TSF effect observation
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SLAC 1994 Data, 0.7% X, Au 25GeV beam
Shul’ga, Fomin: JETP, 86(1), 32 (1998)
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Structured Targets: “Sandwich”

| TWO PLATES - VARIOUS GAPS |

10

m “Radiators composed of seperated
plates or of a medium varying
radiation length can exhibit coherence
maxima and minima in their photon
spectra”

Blankenbecler, Drell: PRD 55, 190, (1997)
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m  “The interference pattern appears
when the formation length is longer
than the thickness of one plate”
Baier, Katkov: PRD 60, 076001, (1999)
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CERN NA63 Experiment

“Electromagnetic processes in
strong crystalline fields”

m Questions 2004:

m Is it possible to regain BH spectrum with thinner foils?
i.e. behaving as a single scatterer...

s Whatif [ =Ar</, ?

m Au: X,= 3.344mm, IY: 1.942um
—>Choose 2um Au, 0.06% X,

s What about the “sandwich” effect?
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NAG63 Setup

Setup for “sandwich” experiments
5

Target B16 —
52 33 LG 25X,
LM "--FH*--':P'HH--FH'--'H*--'H"--FH*-#H*--F |
E_-|-
Background: ~3% X, Is there any
_____ “sandwich”
And the target: effect?
53(2umAu+30umLDPE)
Au ~3.39% X
° NI
LDPE ~0.4% X, l, }

Channeling Workshop, Erice Alper Dizdar October, 2008




2004 Data

m Power spectrum for 202004 .D.a.t.a......,.. s Au2
E = 180 GeV —LPM
m BH, LPM curves % 13
Geant* simulations g o]
m At=145+0.02um < % :
from BH fit, ~30% 0.41 .
m TSF effect? NO! 33 - 45678910
m Transition radiation? Total radiated energy [GeV]

*Geant simulation recompiled with LPM
effect calculation

- May be...

Physical Review D (72), 112001,(2005)
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2004 Data

2004 Data = o Au2
2’0_""'I""""I""""I""""T"—LPM
1,8
m Transition radiationin 5 16
X 1,44
the very soft part, BUT: £ 12
“Multiple scattering dominated ;2; 1,01
transition radiation (MSDTR)” £ 087 ]
0,6 - ]
0.4 __*_**—**—7—77—77_7,_,_,7_77_77_7_77 ]
—>Baier, Katkov: PRD (56), 1998 0] e
090-' L '"I""""I"'""'I'"'""I'"""'I""""I""""-
3 4 5 6 7 8 9 10

Total radiated energy [GeV]
Results: 1. LPM suppression dissapears

2. MSDTR? Range
3. “Sandwich” effect?
4. Target problems...
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2007 Data

206 GeV, 20x(Ta5Al6)
20— 171 B Experiment — T

- Blankenbecler, 1 foil

u E_206 GeV 1.8 1 - === Blankenbecler, 2 foils -
- Blankenbecler, 20 foils

| Ta rget: § 1.6 1 _kShuI'ga-Fomin | - H
@©

Ta: X,= 4.094mm, |, = 2.378um% _

>Choose 5um Ta, 0.12% X, : Rl .

Firmer spacer: Aluminium g 0:8: ...... 1 HETT
&

ZO(SHmTa'l'GMmAI) 061
Ta~2.84% X, Al ~0.12% X, ot

2 4 6 8 10 12 14 16 18 20 22 24 26 28 30
Photon energy [GeV]
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2007 Data

Results:

1. MSDTR negligable
2. hop ~12GeV

3. Structure ?
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2007 Data

m Similar results with different targets
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2007 Data: Result

m Change to BGO, go
lower energies.

m 2008 Experiments
done...

Enhancement, Ta5Al6/Tal100
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Thanks to...

m Our group members.
m Organizers...

m For your attention.
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