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• SuperKEKB is an e+e- collider consisting of e- ring (7 GeV) and 
e+ ring (4 GeV) at KEK.

Introduction

• A large amount of B mesons 
are produced and their decay 
phenomena are measured by 
the Belle II detector. 

• The main goals are to study CP Violation in detail and to search for 
physics beyond the Standard Model.

https://www.ipmu.jp/en/content/de286765-1b4d-4ea5-9c18-22d6942b5a79

electron gun
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KEKB
(at 2002)

SuperKEKB
(Phase1)

SuperKEKB
(Phase2)

SuperKEKB
(Phase3)

beam energy
and

intensity

LER 3.5GeV / 
2.9A

HER 8 GeV / 1.2A
LER 4GeV / 1A
HER 7 GeV / 1A

LER 4GeV / 1.8A
HER 7 GeV / 1.3A

LER 4GeV / 3.6A
HER 7 GeV / 2.6A

luminosity 1×1034 0 1×1034 80×1034

will begin from Feb. 2016 Jun. 2017 Oct. 2018

duration 11y 5m 5m long

purpose Belle etc.
beam injection 

adjust,
vacuum 

Belle2 adjust

wighout VXD
wighout some 

cavities
with e+ dumping 

ring

Belle2 

with VXD
with cavities

with e+ dumping 
ring

Super-KEKB schedule

Radsynch2015, 2015/6/3~5 @ DESY
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Higher luminosity by squeezing beams to nanometer-scale

(1/cm2/s)



Radiation level is negligible after long ~1 year cooling.
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Current Status • The equipments are being improved during the long shutdown to 
maximize luminosity.


• The major changes are the upgrade of Belle's vertex detector and 
the construction of a non-linear collimation system.



5

Current Status • The equipments are being improved during the long shutdown to 
maximize luminosity.


• The major changes are the upgrade of Belle's vertex detector and 
the construction of a non-linear collimation (NLC) system.

Existing collimator

New collimator 
in the NLC system

Oho area
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Non-linear Collimation (NLC)

Conf.Proc.C 060626 (2006) 1892

• In the NLC system, a pair of sextupole magnets are used, and the time 
evolution of the beam orbit is described by a non-linear differential 
equation.


• The sextapole magnets deflect the beam halo away from the center orbit 
significantly, and the beam halo is efficiently removed by a collimator.


• One of the most important issues for improving luminosity is reducing 
the beam background, and the NLC system contributes to this.

The collimator in the system becomes a new radiation source, and 
increases the dose rate in the surrounding facilities.
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New collimator and Beam loss

• Vertical collimator

• Collimatoe head: Tantalum (4mm)

• Hit rate = 8 x 109 Hz (~5W Beam loss)

From Andrii Natochii

Tantalum
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Beam loss point and proximity area (1 of 2)

Oho Expt. 
area

e+
<latexit sha1_base64="BC2hSK9aEVokEVkXx7Oy3BSm/FY=">AAAB+XicbVBNSwMxEJ31s9avqkcvwSIIQtkqRXuRghePFe0HtGvJpmkbmmSXJCuUpT/Bq569iVd/jUf/idntItb6YODx3gwz8/yQM21c99NZWl5ZXVvPbeQ3t7Z3dgt7+00dRIrQBgl4oNo+1pQzSRuGGU7boaJY+Jy2/PF14rceqdIskPdmElJP4KFkA0awsdIdfTjtFYpuyU2BFkk5I0XIUO8Vvrr9gESCSkM41rpTDY0XY2UY4XSa70aahpiM8ZB2LJVYUO3F6aVTdGyVPhoEypY0KFV/T8RYaD0Rvu0U2Iz0Xy8R//M6kRlcejGTYWSoJLNFg4gjE6DkbdRnihLDJ5Zgopi9FZERVpgYG87cFl9M82km1QSVnwQWSfOsVD4vVW7dYu0qSycHh3AEJ1CGC6jBDdShAQSG8ATP8OLEzqvz5rzPWpecbOYA5uB8fAPH2JQu</latexit>

e�
<latexit sha1_base64="2mpsoGdni1/kuAmUI+rwqGrj5+k=">AAAB+XicbVBNSwMxEJ31s9avqkcvwSJ4sWyVor1IwYvHivYD2rVk07QNTbJLkhXK0p/gVc/exKu/xqP/xOx2EWt9MPB4b4aZeX7ImTau++ksLa+srq3nNvKbW9s7u4W9/aYOIkVogwQ8UG0fa8qZpA3DDKftUFEsfE5b/vg68VuPVGkWyHszCakn8FCyASPYWOmOPpz2CkW35KZAi6SckSJkqPcKX91+QCJBpSEca92phsaLsTKMcDrNdyNNQ0zGeEg7lkosqPbi9NIpOrZKHw0CZUsalKq/J2IstJ4I33YKbEb6r5eI/3mdyAwuvZjJMDJUktmiQcSRCVDyNuozRYnhE0swUczeisgIK0yMDWduiy+m+TSTaoLKTwKLpHlWKp+XKrdusXaVpZODQziCEyjDBdTgBurQAAJDeIJneHFi59V5c95nrUtONnMAc3A+vgHK/pQw</latexit>

Beam loss point
<latexit sha1_base64="hhSaAMCaqgDO/Az3NmEN10abajo=">AAACB3icbVDLSsNAFJ3UV62PRl26GSyCq9JWinYjRTcuK9gHtKFMppN26DzCzEQooR/gN7jVtTtx62e49E+cpEGs9cCFwznnci/HDxnVplL5dHJr6xubW/ntws7u3n7RPTjsaBkpTNpYMql6PtKEUUHahhpGeqEiiPuMdP3pTeJ3H4jSVIp7MwuJx9FY0IBiZKw0dIvXNgyZ1BqGkgozdEuVciUFXCXVjJRAhtbQ/RqMJI44EQYzpHW/ERovRspQzMi8MIg0CRGeojHpWyoQJ9qL07/n8NQqIxhIZUcYmKq/N2LEtZ5x3yY5MhP910vE/7x+ZIJLL6YijAwReHEoiBg0EiYlwBFVBBs2swRhRe2vEE+QQtjYqpau+HxeSDtpJKj/NLBKOrVy9bxcv6uVmldZO3lwDE7AGaiCC9AEt6AF2gCDCDyBZ/DiPDqvzpvzvojmnGznCCzB+fgGhvqZiw==</latexit>

Tunnel

The dose-rate of Oho Expt area had been 
at BG level even during operation.

Oho area
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Gantry shield 
for beam lines

Gantry shield 
for beam lines

Oho Expt. 
area

e+
<latexit sha1_base64="BC2hSK9aEVokEVkXx7Oy3BSm/FY=">AAAB+XicbVBNSwMxEJ31s9avqkcvwSIIQtkqRXuRghePFe0HtGvJpmkbmmSXJCuUpT/Bq569iVd/jUf/idntItb6YODx3gwz8/yQM21c99NZWl5ZXVvPbeQ3t7Z3dgt7+00dRIrQBgl4oNo+1pQzSRuGGU7boaJY+Jy2/PF14rceqdIskPdmElJP4KFkA0awsdIdfTjtFYpuyU2BFkk5I0XIUO8Vvrr9gESCSkM41rpTDY0XY2UY4XSa70aahpiM8ZB2LJVYUO3F6aVTdGyVPhoEypY0KFV/T8RYaD0Rvu0U2Iz0Xy8R//M6kRlcejGTYWSoJLNFg4gjE6DkbdRnihLDJ5Zgopi9FZERVpgYG87cFl9M82km1QSVnwQWSfOsVD4vVW7dYu0qSycHh3AEJ1CGC6jBDdShAQSG8ATP8OLEzqvz5rzPWpecbOYA5uB8fAPH2JQu</latexit>

e�
<latexit sha1_base64="2mpsoGdni1/kuAmUI+rwqGrj5+k=">AAAB+XicbVBNSwMxEJ31s9avqkcvwSJ4sWyVor1IwYvHivYD2rVk07QNTbJLkhXK0p/gVc/exKu/xqP/xOx2EWt9MPB4b4aZeX7ImTau++ksLa+srq3nNvKbW9s7u4W9/aYOIkVogwQ8UG0fa8qZpA3DDKftUFEsfE5b/vg68VuPVGkWyHszCakn8FCyASPYWOmOPpz2CkW35KZAi6SckSJkqPcKX91+QCJBpSEca92phsaLsTKMcDrNdyNNQ0zGeEg7lkosqPbi9NIpOrZKHw0CZUsalKq/J2IstJ4I33YKbEb6r5eI/3mdyAwuvZjJMDJUktmiQcSRCVDyNuozRYnhE0swUczeisgIK0yMDWduiy+m+TSTaoLKTwKLpHlWKp+XKrdusXaVpZODQziCEyjDBdTgBurQAAJDeIJneHFi59V5c95nrUtONnMAc3A+vgHK/pQw</latexit>

Oho Expt. 
area

Beam loss point
<latexit sha1_base64="hhSaAMCaqgDO/Az3NmEN10abajo=">AAACB3icbVDLSsNAFJ3UV62PRl26GSyCq9JWinYjRTcuK9gHtKFMppN26DzCzEQooR/gN7jVtTtx62e49E+cpEGs9cCFwznnci/HDxnVplL5dHJr6xubW/ntws7u3n7RPTjsaBkpTNpYMql6PtKEUUHahhpGeqEiiPuMdP3pTeJ3H4jSVIp7MwuJx9FY0IBiZKw0dIvXNgyZ1BqGkgozdEuVciUFXCXVjJRAhtbQ/RqMJI44EQYzpHW/ERovRspQzMi8MIg0CRGeojHpWyoQJ9qL07/n8NQqIxhIZUcYmKq/N2LEtZ5x3yY5MhP910vE/7x+ZIJLL6YijAwReHEoiBg0EiYlwBFVBBs2swRhRe2vEE+QQtjYqpau+HxeSDtpJKj/NLBKOrVy9bxcv6uVmldZO3lwDE7AGaiCC9AEt6AF2gCDCDyBZ/DiPDqvzpvzvojmnGznCCzB+fgGhvqZiw==</latexit>

Gantry shield 
for beam lines

fro
m

 co
llim

at
or
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Oho Expt. 
area

e+
<latexit sha1_base64="BC2hSK9aEVokEVkXx7Oy3BSm/FY=">AAAB+XicbVBNSwMxEJ31s9avqkcvwSIIQtkqRXuRghePFe0HtGvJpmkbmmSXJCuUpT/Bq569iVd/jUf/idntItb6YODx3gwz8/yQM21c99NZWl5ZXVvPbeQ3t7Z3dgt7+00dRIrQBgl4oNo+1pQzSRuGGU7boaJY+Jy2/PF14rceqdIskPdmElJP4KFkA0awsdIdfTjtFYpuyU2BFkk5I0XIUO8Vvrr9gESCSkM41rpTDY0XY2UY4XSa70aahpiM8ZB2LJVYUO3F6aVTdGyVPhoEypY0KFV/T8RYaD0Rvu0U2Iz0Xy8R//M6kRlcejGTYWSoJLNFg4gjE6DkbdRnihLDJ5Zgopi9FZERVpgYG87cFl9M82km1QSVnwQWSfOsVD4vVW7dYu0qSycHh3AEJ1CGC6jBDdShAQSG8ATP8OLEzqvz5rzPWpecbOYA5uB8fAPH2JQu</latexit>

e�
<latexit sha1_base64="2mpsoGdni1/kuAmUI+rwqGrj5+k=">AAAB+XicbVBNSwMxEJ31s9avqkcvwSJ4sWyVor1IwYvHivYD2rVk07QNTbJLkhXK0p/gVc/exKu/xqP/xOx2EWt9MPB4b4aZeX7ImTau++ksLa+srq3nNvKbW9s7u4W9/aYOIkVogwQ8UG0fa8qZpA3DDKftUFEsfE5b/vg68VuPVGkWyHszCakn8FCyASPYWOmOPpz2CkW35KZAi6SckSJkqPcKX91+QCJBpSEca92phsaLsTKMcDrNdyNNQ0zGeEg7lkosqPbi9NIpOrZKHw0CZUsalKq/J2IstJ4I33YKbEb6r5eI/3mdyAwuvZjJMDJUktmiQcSRCVDyNuozRYnhE0swUczeisgIK0yMDWduiy+m+TSTaoLKTwKLpHlWKp+XKrdusXaVpZODQziCEyjDBdTgBurQAAJDeIJneHFi59V5c95nrUtONnMAc3A+vgHK/pQw</latexit>

Top View

Beam loss point
<latexit sha1_base64="hhSaAMCaqgDO/Az3NmEN10abajo=">AAACB3icbVDLSsNAFJ3UV62PRl26GSyCq9JWinYjRTcuK9gHtKFMppN26DzCzEQooR/gN7jVtTtx62e49E+cpEGs9cCFwznnci/HDxnVplL5dHJr6xubW/ntws7u3n7RPTjsaBkpTNpYMql6PtKEUUHahhpGeqEiiPuMdP3pTeJ3H4jSVIp7MwuJx9FY0IBiZKw0dIvXNgyZ1BqGkgozdEuVciUFXCXVjJRAhtbQ/RqMJI44EQYzpHW/ERovRspQzMi8MIg0CRGeojHpWyoQJ9qL07/n8NQqIxhIZUcYmKq/N2LEtZ5x3yY5MhP910vE/7x+ZIJLL6YijAwReHEoiBg0EiYlwBFVBBs2swRhRe2vEE+QQtjYqpau+HxeSDtpJKj/NLBKOrVy9bxcv6uVmldZO3lwDE7AGaiCC9AEt6AF2gCDCDyBZ/DiPDqvzpvzvojmnGznCCzB+fgGhvqZiw==</latexit>

• Use Monte Carlo code, PHITS, for dose evaluation 
due to difficulty in semi-analytic equations.


➡ Construct 3D geometry


➡ Use phase space file for beam halo as source, 
which is calculated by a particle tracking 
simulation code, SAD.

Gantry shield 
for beam lines

• Part of this area is used for small tests of the cavity.


• Radiaton-controled area

‣ Level 1 (1.5 - 20 μSv/h): 


Registered radiation workers can basically access.


‣ Level 2 (20 μSv/h - 100 mSv/h): 

Access restricted



Oho Expt. 
area

e+
<latexit sha1_base64="BC2hSK9aEVokEVkXx7Oy3BSm/FY=">AAAB+XicbVBNSwMxEJ31s9avqkcvwSIIQtkqRXuRghePFe0HtGvJpmkbmmSXJCuUpT/Bq569iVd/jUf/idntItb6YODx3gwz8/yQM21c99NZWl5ZXVvPbeQ3t7Z3dgt7+00dRIrQBgl4oNo+1pQzSRuGGU7boaJY+Jy2/PF14rceqdIskPdmElJP4KFkA0awsdIdfTjtFYpuyU2BFkk5I0XIUO8Vvrr9gESCSkM41rpTDY0XY2UY4XSa70aahpiM8ZB2LJVYUO3F6aVTdGyVPhoEypY0KFV/T8RYaD0Rvu0U2Iz0Xy8R//M6kRlcejGTYWSoJLNFg4gjE6DkbdRnihLDJ5Zgopi9FZERVpgYG87cFl9M82km1QSVnwQWSfOsVD4vVW7dYu0qSycHh3AEJ1CGC6jBDdShAQSG8ATP8OLEzqvz5rzPWpecbOYA5uB8fAPH2JQu</latexit>

e�
<latexit sha1_base64="2mpsoGdni1/kuAmUI+rwqGrj5+k=">AAAB+XicbVBNSwMxEJ31s9avqkcvwSJ4sWyVor1IwYvHivYD2rVk07QNTbJLkhXK0p/gVc/exKu/xqP/xOx2EWt9MPB4b4aZeX7ImTau++ksLa+srq3nNvKbW9s7u4W9/aYOIkVogwQ8UG0fa8qZpA3DDKftUFEsfE5b/vg68VuPVGkWyHszCakn8FCyASPYWOmOPpz2CkW35KZAi6SckSJkqPcKX91+QCJBpSEca92phsaLsTKMcDrNdyNNQ0zGeEg7lkosqPbi9NIpOrZKHw0CZUsalKq/J2IstJ4I33YKbEb6r5eI/3mdyAwuvZjJMDJUktmiQcSRCVDyNuozRYnhE0swUczeisgIK0yMDWduiy+m+TSTaoLKTwKLpHlWKp+XKrdusXaVpZODQziCEyjDBdTgBurQAAJDeIJneHFi59V5c95nrUtONnMAc3A+vgHK/pQw</latexit>

Beam loss point
<latexit sha1_base64="hhSaAMCaqgDO/Az3NmEN10abajo=">AAACB3icbVDLSsNAFJ3UV62PRl26GSyCq9JWinYjRTcuK9gHtKFMppN26DzCzEQooR/gN7jVtTtx62e49E+cpEGs9cCFwznnci/HDxnVplL5dHJr6xubW/ntws7u3n7RPTjsaBkpTNpYMql6PtKEUUHahhpGeqEiiPuMdP3pTeJ3H4jSVIp7MwuJx9FY0IBiZKw0dIvXNgyZ1BqGkgozdEuVciUFXCXVjJRAhtbQ/RqMJI44EQYzpHW/ERovRspQzMi8MIg0CRGeojHpWyoQJ9qL07/n8NQqIxhIZUcYmKq/N2LEtZ5x3yY5MhP910vE/7x+ZIJLL6YijAwReHEoiBg0EiYlwBFVBBs2swRhRe2vEE+QQtjYqpau+HxeSDtpJKj/NLBKOrVy9bxcv6uVmldZO3lwDE7AGaiCC9AEt6AF2gCDCDyBZ/DiPDqvzpvzvojmnGznCCzB+fgGhvqZiw==</latexit>
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(if no shield is placed)
File = data_sum/2_Andrii_input_4_0.2_v4.1_shield_off_ipnint1/dose_xz_all.out[t-track] in xyz mesh Date = 09:54 26-May-2023

calculated by PHITS 3.26 plotted by ANGEL 4.50
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do

se
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  emin  =   0.0000E+00 [MeV]
  emax  =   4.0010E+03 [MeV]
  ymin  =   5.0000E+02 [cm]
  ymax  =   6.0000E+02 [cm]

  part. = all
  mset  =   1

y=5-6m

(Above Gantry shield)

• Shower particles pass over the gantry shield


• The radiation dose is higher on the tunnel side of 
the experimental area (MAX~1mSv/h)

Gantry shield 
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Early shield design

Assume the two types of shields:

(1) Concrete blocks on Gantry shield

(2) Lead shield covering beam pipe

(1)
Gantry shield

(2)

Lead shield

Beam pipe
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Assuming shield installation

H

H = 0 m

L [m]

L

1.5 m

3 m

do
se

 [μ
Sv

/h
]

20 μSv/h

• By installing the sieldings, the maximum dose in the experimental area 
decreases by two orders of magnitude (~10μSv/h).


• Monitor dose increase during testing of the collimation system.


• Reinforcing shielding according to measurement results.


• Restrict access to the Oho area during operation, if necessary.

Maximanl dose at Expt.area
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Future work

•Neutrons pass through a gap and are scattered in the Oho Expt area.


• Shield neutrons near the collimator.


•Consider shield design that does not interfere with beamline and 
collimator maintenance work.

File = data_sum/2_Andrii_input_4_0.2_v4.1_8_5_800_50_300_ipnint1/dose_xz_all.out[t-track] in xyz mesh Date = 10:00 26-May-2023

calculated by PHITS 3.26 plotted by ANGEL 4.50
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New shield

Gantry shield

n

(Cable rack)
Gap(H=3m, L=8m)

neutron
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Beam loss point and proximity area (2 of 2)

Ground levelPower Supply Building 
(Above ground)

Power Supply Building

Tunnel

Hole (φ600)

Beam loss point
<latexit sha1_base64="hhSaAMCaqgDO/Az3NmEN10abajo=">AAACB3icbVDLSsNAFJ3UV62PRl26GSyCq9JWinYjRTcuK9gHtKFMppN26DzCzEQooR/gN7jVtTtx62e49E+cpEGs9cCFwznnci/HDxnVplL5dHJr6xubW/ntws7u3n7RPTjsaBkpTNpYMql6PtKEUUHahhpGeqEiiPuMdP3pTeJ3H4jSVIp7MwuJx9FY0IBiZKw0dIvXNgyZ1BqGkgozdEuVciUFXCXVjJRAhtbQ/RqMJI44EQYzpHW/ERovRspQzMi8MIg0CRGeojHpWyoQJ9qL07/n8NQqIxhIZUcYmKq/N2LEtZ5x3yY5MhP910vE/7x+ZIJLL6YijAwReHEoiBg0EiYlwBFVBBs2swRhRe2vEE+QQtjYqpau+HxeSDtpJKj/NLBKOrVy9bxcv6uVmldZO3lwDE7AGaiCC9AEt6AF2gCDCDyBZ/DiPDqvzpvzvojmnGznCCzB+fgGhvqZiw==</latexit>
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Do
se

 [μ
Sv

/h
]

• 2 μSv/h (at the exit of the hole)


•Cover at the hole-exit with boron-containing polyethylene if necessary

Power Supply Building
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Air activation in tunnel

• Evaluated by Swanson's formula

• The sum of the ratios to the limits is sufficiently smaller than 1.
• No special action required

Nuclide
<latexit sha1_base64="XMUSxDyRrzhmiqk0rptn07b8L8c=">AAAB/XicbVBNS8NAEN34WetX1aOXYBE8lbRStBcpePEkFewHtKFsNpN26e4m7G6EEoq/wauevYlXf4tH/4mbNIi1Phh4vDfDzDwvYlRpx/m0VlbX1jc2C1vF7Z3dvf3SwWFHhbEk0CYhC2XPwwoYFdDWVDPoRRIw9xh0vcl16ncfQCoains9jcDleCRoQAnWRurexoRRH4alslNxMtjLpJqTMsrRGpa+Bn5IYg5CE4aV6jci7SZYakoYzIqDWEGEyQSPoG+owByUm2TXzuxTo/h2EEpTQtuZ+nsiwVypKfdMJ8d6rP56qfif1491cOkmVESxBkHmi4KY2Tq009dtn0ogmk0NwURSc6tNxlhiok1AC1s8PitmmTRS1H8SWCadWqV6Xqnf1crNqzydAjpGJ+gMVdEFaqIb1EJtRNAEPaFn9GI9Wq/Wm/U+b12x8pkjtADr4xtHeZYu</latexit>

Limit
<latexit sha1_base64="/2cOBCDdc8xTXkHKJ/832G9HilM=">AAAB+3icbVBNS8NAEN3Ur1q/qh69LBbBU0krRXuRghcPHiqYttCGstlu2qW7SdidCKXkN3jVszfx6o/x6D9xkwax1gcDj/dmmJnnRYJrsO1Pq7C2vrG5Vdwu7ezu7R+UD486OowVZQ4NRah6HtFM8IA5wEGwXqQYkZ5gXW96k/rdR6Y0D4MHmEXMlWQccJ9TAkZy7rjkMCxX7KqdAa+SWk4qKEd7WP4ajEIaSxYAFUTrfjMCd04UcCpYUhrEmkWETsmY9Q0NiGTanWe3JvjMKCPsh8pUADhTf0/MidR6Jj3TKQlM9F8vFf/z+jH4V+6cB1EMLKCLRX4sMIQ4fRyPuGIUxMwQQhU3t2I6IYpQMPEsbfFkUsoyaaZo/CSwSjr1au2i2rivV1rXeTpFdIJO0TmqoUvUQreojRxEEUdP6Bm9WIn1ar1Z74vWgpXPHKMlWB/fws+VVQ==</latexit>

(Sum of ratios to limit values)
<latexit sha1_base64="wA1Ffkmmwsq1J61UG+X9JCJtp1o=">AAACF3icbVC7SgNBFJ2Nrxhfq5YWDgYhNiGJBE0jARvLiOYByRJmJ7PJkJmdZWY2EJaUfoTfYKu1ndhaWvonzm4WMcYDFw7n3Mu997gBo0qXSp9WZmV1bX0ju5nb2t7Z3bP3D1pKhBKTJhZMyI6LFGHUJ01NNSOdQBLEXUba7vg69tsTIhUV/r2eBsThaOhTj2KkjdS3jwt3IYfCgzIWFNQCMsqphhPEQqLO+na+VCwlgMuknJI8SNHo21+9gcAhJ77GDCnVrQXaiZDUFDMyy/VCRQKEx2hIuob6iBPlRMkfM3hqlAH0hDTla5iovycixJWactd0cqRH6q8Xi/953VB7l05E/SDUxMfzRV7I4m/jUOCASoI1mxqCsKTmVohHSCKsTXQLW1w+yyWZ1GJUfxJYJq1KsXxerN5W8vWrNJ0sOAInoADK4ALUwQ1ogCbA4AE8gWfwYj1ar9ab9T5vzVjpzCFYgPXxDf+Ln6o=</latexit>

Saturation activity
<latexit sha1_base64="p+c+B4jSSDX/6JVrKYZ9DpJHkoM=">AAACC3icbZDLSsNAFIYn9VbrLdqlm8EiuCpppWg3UnDjsqKthTaUyXTSDp1cmDkphNBH8Bnc6tqduPUhXPomTtIg1vrDwD//OYdz+JxQcAWW9WkU1tY3NreK26Wd3b39A/PwqKuCSFLWoYEIZM8hignusw5wEKwXSkY8R7AHZ3qd1h9mTCoe+PcQh8z2yNjnLqcEdDQ0y3cEIpl9MKHAZxzioVmxqlYmvGpquamgXO2h+TUYBTTymA9UEKX6zRDshEjgVLB5aRApFhI6JWPW19YnHlN2kt0+x6c6GWE3kPr5gLP090RCPKViz9GdHoGJ+ltLw/9q/QjcSzvhfhgB8+likRsJDAFOQeARl4yCiLUhVHJ9K6YTIjUEjWtpi+PNSxmTZqrGD4FV061Xa+fVxm290rrK6RTRMTpBZ6iGLlAL3aA26iCKYvSEntGL8Wi8Gm/G+6K1YOQzZbQk4+MbhSqbyg==</latexit>
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Related recent developments in PHITS

• Photonuclear reaction calculation for higher-Z targets is relatively slow.


• New features of PHITS can be used to speed up the calculation:


➡ Use of photonuclear data library (Eγ < ~200 MeV.  Ver 3.27 or higher)


➡ PHITS-UDM (Edata < Eγ < 1 TeV.  Ver 3.30 or higher. https://github.com/sakaki-y/PHITS-UDM)


• Speed-up of the photonuclear reaction model itself is also in progress.

https://github.com/sakaki-y/PHITS-UDM
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Summary

• SuperKEKB and Belle II are being upgraded.


• Non-linear collimation system is being installed in Oho area to reduce 
beam background for the collider Expt.


• 3D geometry was constructed by PHITS to evaluate the dose at the 
facilities close to the collimator.

➡Shield is designed based on the evaluation.


•Monitor dose increase during testing of the collimation system.


•Reinforcing shielding according to measurement results.

File = data_sum/2_Andrii_input_4_0.2_v4.1_8_5_800_50_300_ipnint1/dose_xz_all.out[t-track] in xyz mesh Date = 10:00 26-May-2023

calculated by PHITS 3.26 plotted by ANGEL 4.50

-3000 -2000 -1000 0 1000

0

1000

2000

z [cm]

x 
[c

m
]

no. =  6,  ie =  1,  iy =  6,  mset =  1

10-1

100

101

102

103

104

105

Ef
fe

ct
iv

e 
do

se
 [µ

Sv
/h

]

  emin  =   0.0000E+00 [MeV]
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