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Abstract

A two-dimensional beam profile monitor for 3-50 beam transport line in J-PARC was fabricated and installed in 2012.
Then beam profile measurement by using OTR lights has been started in the beginning of 2013. Adding a measurement
using fluorescence light has been run from May in 2013, the equipment has worked all right. In this manuscript,
designing and fabrication on this equipment which has relatively large inner volume of about 550 litters for employing
precise optical system built-in, are summarized and discussed as below: (1) construction design for chamber having
built-in OFFNER optical system, (2) a sliding triple-target, (3) applying thin metal foil to a target frame, (4) an in-situ
optical system and glass view, (5) optical devise alignment in the chamber, and (6) vacuum evacuation characteristics.

1. [FLC®HIC

3GeV DRKBER B —LATDOH—5 v NiInH D
OTR J&i%, £135EL VI KERILENY A% L.
72, =AY A XN o=16mm BELRKEIWZ &
HLHE ST, REBRZHY A XRONFERPMLETH
4. ZO7)EE 300 mm OMHEEEA > OFFNER
WFEREZEMLZ[123]. - —Aa%—4% v M3,
120 mm ¢ OFENEEFFD SO L L, SFEEO

ZEREMORFEIY, BLES0 L ¢ RERLDOTHD.

2. EERBDEE

B2 R OBIEIC Y 72 > THICEE LTZ AT,
OFFNER XFHRE X —5 'y bDT T4 A v MHIE
KOA T F U AORS S, & LRGN 2L EN
Thd. Figl ITHEEOHBIEE L Fig2 IO
AR Wi K A T, BERROINET A XX
(1100--1259"-620°)mm*® T 5. WEIOIEIE, (1)
% —4y hL—2, (2) OFFNER VU L—W2E%/L—
I, (3) 2RI —LD 3ENLER S LT
5.

F7 TR E 2UO0FRIE, Optical Stage (2
W TH5H. OFFNER 7%, EE LI OEZR
780 mm OKT T UV EFFOR— b LT

# z-sohtsu@post.j-parc.jp

- = < IV i

Figure 1: A photo of the OTR vacuum chamber. A black
box on the left side is the linear motion system of the
target, and right down there is a CID camera attached an
image intensifier.
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Figure 2: Whole constitution with vertical sectional view.
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(1) Target room : 11 Target, 12 Frame guide,

13 Target base, 14 Partition structure, (2) OFFNER mirror room : 21 Upper concave mirror, 22 Convex mirror,
23 Lower concave mirror, 24 Mirror holder, 25 positioner, (3) 2nd Optics room : 31 Screen, 32 Planer mirror,
33,34 Positioner, (4) Others : 41 Optical stage, 42 Positioner, 43 Chamber base, 44 Footstool, 45 Upstream
beam-pipe, 46 Downstream beam-pipe, 47-49 Pin nest mount for Laser Tracker, 411 Tap hole, 0 Vacuum
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Figure 3:  Aresult of structural calculation when
evacuated of the vacuum chamber.
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(@) A Frame guide attached a sliding-triple-
target frame, (b) gaps between cam-followers and the
frame were adjusted by using a 150 um thickness tape.

Figure 4:
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Figure 5: (a) A joint part of a rod and the target frame.
Two springs are pulling each other adequately. (b) Black
triple rods mounted on the wall of the vacuum chamber
assists to slide the linear motion equipment for
connecting or dis-connecting the joint.
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Figure 6: A procedure of foil applying to the target
ring. (a) First, a dummy ring was put on a foil
tensioned horizontally, and diluted adhesive was
dropped at the fringe of the dummy ring. (b) Second,
the target ring was put on the foil bonded dummy ring
which was transposed up and down. Further, a plate
and some weight were put on the target ring for
tension. Finally, diluted adhesive was dropped at the
fringe of the ring.
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Figure 7: A solid titanium target with a thickness of 10
um. (a) a photo, (b) un-flatness of its surface was about
within 25 pm.
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Figure 8: The triple target. Each inner diameter of the
ring was 120 mm.
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Figure 9: The Offner relay optical system. (a) All
components were mounted a housing made of
aluminum. The upper convex mirror has a beam hole
which diameter of 120 mm. (b) The geometry between
beam target and OO.

Figure 10: The second optical system: (a) the diffusion
screen at the left and the planar mirror at the right with a
distance of 120 mm, (b) a shade for anti-reflection which
was coated with NiP (it will be planned to install this
autumn).
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Figure 11: A quarts view port sealed with a metal seal
of Helicoflex. (a) a whole image, (b) cross sectional
view.
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Figure 12: The arraignment procedure with laser tracker.
(a) Positional relation between the target and three
standard points at chamber roof were measured. (b) OO
position was aligned with positions of three points at
0O0’s housing roof against standard points.
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Figure 13: A screen image of reference scale positioned
at the edge of target frame.
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Figure 14: Evacuation curve after installation.
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Figure 15: Typical beam profile with OTR. In this case
beam intensity was 4.2e13 p/2bunch. Left side is a
measured beam image. Right curves are projected profile
in horizontal (H) and vertical (V).
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