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Speeificatione

Position of proton beam to 1mm B

Proflle to ~ 10%

Ladder with muItlpIe OTR foils ~20 Cm upstream
_of target face .

Helium envrronment ~9.m Ilght path
“Four mirrors with dog [STol{elg radiation block
100 nsec camera shutter for micro- bunch
‘imaging L ; e
_» Radiation hard camera wrth remote sf
| -_electronlcs : ‘ oo &
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: . Bea_m'Charac_;t_eris’tics_

! Extraction
® TZO Acceleration

Injection l

e it of bunches/ i
spill will be 8 “

e 30GeV w/ 2.1 sec

SPIH (Repetition rate ~0.3Hz

Injection

2.1 ~3.5sec.

Spill width ~3USs

# of bunches/spill 8or15

~300ns
width of bunch ~60ns ==

58ns

\ Jap between bunches ~600ns (8-bunch case)
~300ns (15-bunch case)
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: Quartz Window

Optical Path

* Jimage Plane

Helium Lid se—
Helium Gap

1.47m

Concrete Shielding

1m

Iron Shielding
2.2m

Helium Gap
1.43m
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Mirror 1 - Parabolic, 50cm focal length,
10cm diameter,
1.1m away from foil
Mirror 2 - Paraholic, 50cm focal length,
12cm diameter,
3.73m above Mirror 1
Mirror 3 - Parabolic, 50cm focal length,
8cm diameter,
2.2m away from Mirror 2
Mitror 4 - Parabolic, 25¢m focal length,
20cm diameter,
2.48m above Mirror 3

Light Pipe A - Conic, 2.2m high,
4cm wide at the bottom,
13.6cm wide at the top
Light Pipe B - Cylindrical, 1.8m long,
13.6 cm diameter,
axis is 4.63m above foil
Light Pipe C - Conic, 0.9m high,
8.4cm wide at the bottom,

16.2cm wide at the top
Quartz Window - 1cm thick
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Foll Ladder Mechanism
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OTR Light Path

This vertical
beam will be
used to fix
target and
it's frame
including

OTR foil.
\ l

: s Hom frame

b T > e (Target frame is
mirror || EEE— 5 b not drawn here,
but it will be

smaller than the
1100m horn frame. |
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Camera System

Photek developed a |
"MCP/taper/sensor package
for UltraViolet Imaging
Telescope on the N
ASTROSAT satellite WhICh
_is identical to OTR
- requirements.

[/B C\oS image  Sira(now EWT - < CameraGentioller
‘sEnsor .- . Cameras Ltd) - ik
: ~ developed remote
| . radiation hard
Micro Channel = camera using
- FillFactory Star230
CMOS sensor.
5 MRad tolerance.

Fibre Taper
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- -Com_jpdnents -for' StUdy '

i Operat|on as beam Proflle momtor .
__ Front/Back lighting system ._
~« OTR Foll Materials — light yleld

F0|I and mlrror materlals o radlatlon effe ts :
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Prototype Optics
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~ Image Analysis

Grid Point co-ordinates on Prototype Image
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. ~Distortion A_n_alyéis

Prototype Simulation of Image of imm by imm Grid at Foil, 0 degres angle

Simulation Grid Points .=~ - - Superimposed Measg Pdsitio__:é?é"
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Prototype tests at NRC

Elekta Llnear Accelerator | : -
| 20 MeV Electron beam at 400 nA DC
L T|90/AI6/V4 exit Wlndow 43pm thlck

‘Distance to o]l 25mm
*13% scale model of optics |
i Peltier cooled CCD camera
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--'20Mev e versus .3'0'..=Gev_'-p '

'J PARC beam is 3x1014 protons per sprII (8
micro- bunches)

~+ 200nA beam at NRC corresponds to o
- +1,.25x1012/sec |

'« OTR light. yreId goes with the veloolty (gammaz) EET
- of the particles. Velocity of 20MeV/ eleotron |s he
same as 40GeV proton beam | s

» . 1sec exposure at NRC oorrespon.ds to O 9
- _the full intensity (750MW) J-PARC splll
of full J- PARC micro- bunoh
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Titanium alloy foil with
backlight holes and front -
markings

Foil mounted close to." |
window to reduce mult
scattering
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~ OTR Images - Stering |
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- OTR Images - Foil Reflectivity

Titanium foil . © . Aluminumfoil -~ Polycrystalline graphite foil\ s

Foil -~ Amplitude | Reflectivity | =
- |Material ol sl e 3
| Ti-alloy | 300 - 10.4-05. =

[Auminum 1422 o9

- | Graphite: " 379 - [0.1-0.28
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" Foil Surface Effects

ot Ink marks and scratches on the foil are ob'se.:rvé
~+ Perimeter holes on foil for backlight and registra

i
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> mage Pr ___Oce-S'Sifng
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(a) Distorted Image. (b) Transformed image.
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! Originél'3lrhége L e Corrected Image
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' Cu rre-n_t Wo-rk

o Front/BaCk Ilghtlng Components |
L Radlatlon damage studies in proton beam -
. Me_c_h_amc_al design o_f:target__l_adder i
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. Frdnt/Ba-CkLightingv: '

: Front and back Ilghtlng of the f0|| for-"
allgnment and focusmg of | |mage

~« Nichrome wire filament to survive
~ operation in air or helium

i Multlple fllaments for redundancy
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Radlatlon Damage Studles

“TRIUMF 500 MeV Proton Beam at 50 to 100 pA
- J- PARC equivalent beam mtensuty is 15 UA _

Beam size similar, accelerated beam exposure

Two part Cassette helium filled 1 atm

Multiple samples in one cassette is possible

: 'microscoee'
vith digital camera
on X-Y table in hotcell
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:‘-Concl,usion-'s_.=.'

. Optlcs agree W|th S|mulat|ons usmg model 3

L OTR prowdes effectlve tool for beam
| proflle monltorlng

~ « Radiation damage anaIyS|s to determlne
beam effects | |
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