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Introduction
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(R. Chehab, et al., PAC’89, Chicago, IL, USA,

Mar. 1989, p.283)
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(K. Yoshida, et al., Phys.
1998)
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Channeling Radiation & Coherent
Bremsstrahlung Processes 2GeV ¢

Eh ysical processes for channeling radiation
nd coherent bremsstrahlung

Crystal W

Amorphous W

0o 02 o4 08 o8 1tz e 1s 18
Photon energy [GeV|
Fig. 4. Photon spectra for an amorphous target (darkened
area) and for a crystal both of 1 mm thickness. E™ = 2 GeV.
Cut-off energy 10 MeV.
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Coherent Bremsstrahlung . IERREEASIRD Nk Sl S 1
Fig. 5. Photon spectra ;‘;‘“‘ 'a:m;ix:(:r:hous target (darkened

area) and for a tal both of 1 hickness. £~ =20 GeV.
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New Positron Production Schemes
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Crystal Targets

Crystal Elem. Denom. Thickness X
[mm]

3 A HE Diamond C SmmDia  4.57 0.0372

(b) Silicon Si 10mmsSi 9.9 0.1058
Silicon Si 30mmSi 29.9 0.319
Silicon Si S0mmsSi 48.15 0.514

. Tungsten W, 22mmW, 2.2 0.629

B | : :

(a) Tungsten W. 53mmW, 5.3 1.51
Tungsten W. OmmW, 9.0 2.57
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Experimental Setup

Goniometer Positron Detectors

\EIN
L X ...E g Target

-----------------------------------------

Lucite Cherenkov Detector
Target < Lead Shield
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Wall-Current Monitor
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Vacuum Chamber

Screen Monitor Analyzer Magnet
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Acceptance of the Positron Spectrometer

Pe+ Acceptance (APAQ2) ° RAFNEHNEBTIETIVR

MDGEANT3IC & 5 5L
o BHIBTIOETIR

(MeV/c) (10" x (MeV/c)esr)
5 1.08 = 0.03

10 247 +£0.07

15 3.80 £0.1

20 4.81 =0.12

AP/P=2.4% (FWHM)

BN TOLTIR
AQ=1msr at Pe+=20MeV/c.
o XU =754 T7—BEF
TO€THAD 3 %ITHIG
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Experimental Condition/Electron Beam

Electron Beam:

e Beam Energy 8 GeV

e Angular Spread ~22 urad (H), ~44 urad (V)

e Transverse Beam Size ~0.8mm (FWHM) in diameter

e Beam Charge 0.1 nC/bunch

e Bunch Length (Single Bunch) ~9 ps (FWHM)

 Beam Repetition 25Hz

Angular Spread of the Electron Beam at the Positron Target

e d ~ 355 urad < @c (P : beam divergence & multiple scattering at a
beam window(30um-thick SUS))

Critical Angle for the Channeling Condition at the Positron Target

Linhard Crytical Angles (dc =(2U/E)"? , U:Potential depth of
atomic field)

e &c ~ 170purad @8 GeV for Silicon Crystal
e &c ~ 130urad @8 GeV for Diamond Crystal
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Vangle [mrad]

Experimental Results:
2-Dimensional Axis Scan for 30-mm thick Si
Crystal at Ee-=8 GeV (Pe+=20MeV/c)

(b) 30mm-thick Silicon crystil_
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Experimental Results:
Rocking Curves (Axis <110>) for Smm-thick
Diamond and 30mm-thick Si Crystals at Ee-=8

GeV (Pe+=20MeV/c)

Smm-Diamond alone 30mm-Silicon alone
(a) Pe'=20 MeVi/c width 0=0.7mrad (@ F¢' T‘E"}Mew" | width o=1mrad
L L L ‘ """"""""
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Enhancement
Enhancement

Experimental Results:
Variations in the enhancement (N . @pour/N o+ @pase)
& Momentum dependence of the e+ yield at Ee-=8
GeV (Pe+=20MeV/c)
. [z ) 5 % posoevie [ )
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Positron Momentum [MeV/c] Target Thickness [Xq;]
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Positron Production Efficiency | % |
Positron Production Efficiency [ %|
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Experimental Results:
Variations of the e+ production yield for the on-
axis crystal targets at Ee-=8 GeV (Pe+=20MeV/c)
(b)
eemveve [  peaovevie | ]
ons | Rl | " silicon —
: Crystal W ¥ ...E...g::ﬂaﬁm : 005 | .
: &L ; f / |
{,,’ Y 0.04 — . _
0.02 [ ] : Diamond ]
Target Thickness [X{’] Target Thickness [X ] at Maximum Yield
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Conclusions
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Future Plan
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Vangle [mrad]

Experimental Results:
2-Dimensional Axis Scan for Smm-thick Diamond
Crystal at Ee-=8 GeV (Pe+=20MeV/c)

(a) Diamond crystal B
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Experimental Results:

Variations in the width of the rocking-curve peak
for Ee-=8 GeV (Pe+=20MeV/c)
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Linac Beam Line at the 3rd switch yard
Momentum Analyzer |-
j Screen Monitor
P ) _ Goniometer/ 4.
e S R Wall-Current
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Experimental Setup (cont’d):Photo picture
of a crystal target on a goniometer
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Experimental Setup (cont’d):Photo picture
of crystal & amorphous targets
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Experimental Setup (cont’d):Positron
spectrometer
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