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‘ Crystals: converter from high energy electrons to low energy photons




_"_} l Hybrid target for positron
source

 Chehab, Variola, Strakhovenko Scheme for LC
positron sources
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‘ Experimental study for further development



f== KEKB LINAC

e KEKB LINAC
 E(beam) : 8GeV Bunch Charge: ~nC

Positron Souce for KEKB Injector

Experiences with
crystal targets for
KEKB

* |deal for R&D for hybrid target
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_,'_, l Setup

Set up at LINAC Beam Switching Area

beam dump can be moved
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.;'.;.‘:'l Around the crystal target

Shielding lead bricks

15¢ hole in the lead
shielding

VS

All charged particles are
dumped here when the Sweeping magnet ON
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analyzer magnet
and detector behind
this lead briks




-»'-m@f: fldata shown today
* Hybrid

8mm W amorphous
e 8GeV

“positrons from
1mm W Crystal the target
on axis (aligned to the beam) momentum
off axis (not aligned to the beam) analyzed
temperature
 Conventional at the end of
the targets by

e 8GeV ‘thermocouples
W amorphous

8mm or 18mm



Rocking curve

=1

8 mm rot. in vertical pAa’fnl r r
fO=A— B
(oo’ (g
s /
= I'=3.4+£0.1
S 70F
o F r,=17.7+0.4
L factor 3
©
(S enhancegment
= \ it was 1.2 in 2009 Sep data
= we found the detector was
§ saturated in previous exp.
nq_‘_g___&__

angle of crystal w.r.t. beam (mr) ] ]
same for horizontal rotation



-i-

A

800

700

600

500

400

300

200

100

e+ vyield

R

|conventional

(20MeV)

black: Imm W crystal
+ 8mm W amorphous

= '8mm

g 'Il red: conventional
- 3.4 enhansement lh hbrid

= /‘\ %' ybori

: b on axis

— hybrid llT

- off  axis TU

= " '}V? t convientional
= ' $ 18mm
=) (i i

= | I e

T L

- ] |_..iif| |‘}',L.| [ ._"l |‘ 3 ;

r.li 100 230 300 400 500

e+ yield (ADC counts)



=

=

3

250

200

150

100

50

4iyield (10MeV)

| TS 8.107

black: Imm W crystal

- | hybrid +8mm W amorphous
—  off axis '
- red: conventional
- 3.4 enhancement
E \/\ conventional
c ‘ hybrid 8mm
- on axis
3 | / conventional
:— * j{h 1‘»& 18mm
Eﬂ!r Hl*#m M' F ] L) IR O I Lt s B
0 100 15u 200 250 300

e+ y|eId (ADC counts)



2
""’ lTemperature measurements
= E I

Attach thermocouples
behind the target.

~ 100ms for Tungsten

thermal diffusion

Slower diffusion via target holders

¥

only recorded temperature
after reaching equilibrium

-

Corresponds to TOTAL energy deposit
on the targets




"'ﬂdﬁ’i Example of

X Temperature Measurement

Temperature of the 8mm amorphous
target for the hybrid case
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~a How they look like

. e+ detected in hybrid configration
— on axlis/off axis ~ 3.5

* hybrid on axis and conventional with 8mm W
— e+s are almost same

* temperature rise of amorphous targets

— For 8mm tungsten
* hybrid 32.1°C
e conventional 24.7°C

— for 18 mm tungsten
e hybrid 110.0 °C
* conventional 130.0°C

e e+ at 20 MeV and 10MeV
— 20MeV/10MeV ~ 3.9

Can we understand the these?



7 lbeant4 Simulation
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* vs from crystal

— put simulation date to Geant4

e crystal off aligned

— 8GeV e- to 1Imm amorphous + 8mm amorphous

off aligned case




_"_Gé?hi\ulation: ALL e+ from targets

corresponds to 1000 e- injunction
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hybrid v.s. conventional
total number of e+ is larger for hybrid (factor 2)

-> larger dEdX and then larger temperature rise for hybrid

lager angular distribution fof hybrid
# of e+ in detector depends on acceptance of the detection system
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# of e+ is same for hybrid and conventional = consistent with the experiment
deffernece for on/off aligned crystal is about factor 3 = almost same as the exp.

e+ yield at 20MeV and 10Mev .
no discrepancy as

factor 2 ~ 3 difference by simulation the detection system
& - factor 4 difference in the exp. has p dependent acceptance



cept%?f e spectrometer has been studied with Geant
# a \by leagues of Tokyo Metropolitan University

GEANT3 Simulation
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 Too soon for conclusion

— consideration for heat dissipation is necessary



'- Summary

* e+ etected in hybrid configration
— on axlis/off axis ~ 3.5

e e+ vyield for hybrid on axis and conventional

— e+s are almost same

e e+ at 20 MeV and 10MeV
— 20MeV/10MeV ~ 3.9

Appeared to be understandable

* temperature rise of amorphous targets

— energy deposit - temperature,,, yet to be studied



7 6 Status and outlook
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* We successfully demonstrated positron generation
with hybrid target

e Simulation study is underway
* To understand feasibility for positron soucre

— Comprehensive understanding is necessary
heoretically as well as experimentally

* Peak Energy Deposit Density as well as total energy loss
e Positron yield with capture system
e dependences on beam energy target thickness (crystal and

\ amorphous)
next beam time on April 10, 11




