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Proposal for Research Project with Heavy Ions at NIRS-HIMAC (FY, )

TREREES WESE3 , ¥ # A B
Project No. C.U. Date(yy/mm/dd)
e O#s Ofkste B DM FE O4ERFR | OW%R - 20 D&Y OPE - IT%
Category New 2ndyear  3rd year 4th year Clin & Diag  Biology  Physics
HFRARREA
Title of Research
Project
K4 | Last/FirsyM 522
Name Title
PB4, HEA
SmmmE | [stitution
Spokesperson ERT T
Address
#ERE phone: fax: BEF OGS
e-mail: Status at NIRS
AR E | R PR ER
Liaison at NIRS | Name Division PURR ext.
K4 g B BEWTOE S
Name Institution Title Status at NIRS
"By R
List of
Participants
(Last/FirstM)
HROBHLESE
Objective of Project
W
Xix
kL F TRVF— wE AT ReR E—Aha3—2
MT (284 3 #2 Particle Energy (MgV/u) B Hours Requested Beam Line
Beam Time Inten
Request sity
RYTAHEEMN ‘
bEF=vr | OBWER OB ER OFEWEER OMAEmER
Special Live Animals ~ Recombinant DNA Hazardous Materials Microorganisms
Requirements

BABX KB CEGNL [HIREERM) 2T 228,  HEFRTERT2OTREALRNIE, “#%T5b
DIcF = v, PREREEIIRET L OFBERLELT S, AESRY RV E S IBHUCEA LRI S 2 L,
Additional information should be presented on separate sheets in either Japanese or English. “'Office use only. “*Check categories.
*3All correspondence will be sent to the spokesperson. *4A separate sheet may be used to complete the list.
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Application Form for a Collaborative Researcher

BEREFREHATEER K
President, NIRS

FEEFAFEE S L TRABEWELS, TROBYBFLET,

Tk =
Date(yy/mm/dd)

(50 H372)
K4

Name
(Last/First/M)

PRI Sex

£FAH
Date of Birth

Bil=% 13k
HEA

Affiliation &

Department

%5 &% Phone

FAX

e-mail

&l

PTEHE
Address

Rk (EEEFTEH & 53&E > TV B354 If different from the above address.)
Mailing T ‘
Address

52 *1 .

i R AFFUEER
Job Title T (=)
= HE ()

13 T

#E/Year H /Month TR U Recent Academic and Professional Experience

& A

G2 A
£ A
& A

EEF| A FEREL
Title of Research Project
at NIRS-HIMAC

FR S5 VR EEMNS EEM?ET BETIEEMET)

Duration Valid for years beginning in FY. (maximum:3y) of Research

*I(Japanese applicant only) EFRABEEDHITEA. BREBELAL TS,
2] T 21 20 FEE TO 3 EMOBE, 3 LRA,

EKHEE (Agreement by a Senior Official from the
Home Institution of the Applicant)
BAHREFREMEFTEER B
President, NIRS
FROBVNEEREFRESHATOLRFAREE L 2D L ZEFENTLET,
I grant permission for this applicant to be involved in research at NIRS.
B4
Institution _ SED
FrBER B4
Title of Senior Official
K4
Name Signature
BZE . BADOEEDEAIL. FIBEEAEOEBEZHER L T ZEVW, 20O%KE, Signature (I RETT,
(FTBMEEREIX. KETIFRERLE., TN TIIREOEREEE L LET,




15-2

HIMAC F| &4

1. #EF RO
HIMAC DFIRIZH-oTIEk. EMFRVAVEBERDEEER- Efliuﬁﬁﬁ’éﬁﬁﬁtbiﬂ’ KENOEED

7:00~21:00 ORI EER FRRABRRUVARFICHERAL. #Hﬁlﬁ%%&ﬁltﬁEI&F&I&:EEEL%IJ#'C*TO *x
. BEED 17:00 ETORMIL. FRELTAYVT AR UVHEERICERLET .

I. EAWECEFERVI—X

BH=ER BHa—R4 ‘ HEEA
hIRILF—E—LBHE MEXP B BR.HLE B .58 ¥—
IR - ARBHERVT - RE—LEETE |[PH1, PH2, SB1, SB2 B % .&E .58 F—
EYRHE BIOC Tl gX. %58 BE. ML 2

BHa—XDOELNEFBRRICONTIE., HEAIZBRLEHE TS,
HEE A EKE  WIEE{Z himac_phy@nirs.gojp TEL 043-206-3177 (FrPI## 6820)

448 %-himac_bio@nirs.gojp TEL 043-206-4048 (FTAIHR 2721)
ARBHER. BALLCARUADREAETEEE A,

n. REBHECHEATER(=HENEEOSHDE—L
[TROBABETERESCTREIRAMTFYTT . ERICHATEZRER. —RICCOESYNSKBYET, ]
a) PIRNF—E—LESHE (B 168 B5H)
IHRLE— 6MeV/u
LA & (RKEE) He (2.0 x 10" {8/ LA TRICEGL) . CN,0.Ne,SiArFe(1.0%10')
b) - AABHE+RE—LBHE

A+ iE - IAIILF—(MeV/u) PH1,2 K% E GEA53FERM) | SB1,2 RKRE ([F45)
He 100, 180, 230 1.2x10" -
¢ Rl R TL. 290. 350, 400, 430 1.8x10° BERDERLD
N F.L 1.5%10° ‘
0 &k 1.1%x10° {E%300
Ne E.E R, 600 7.8% 108
Si F.LE&R . 800 4.0x108 TEI-1-1&
Ar 290. 400, 650 24x108
Fe 500 2.5 108
WMEBE— LIRS ' +(LEMD1% D E T)10085[ | +(10%58 EE T)308FE

H. Kr. Xe E—=LZ[ZOWTIHKHEAICBEVEHOETFTEN, TRILE—O R/ RESEETLET .
o) EMEBEE GE 35 BSR4+ 8435 (1%L F) B —L 100 BERS)

A48 RXBE — B BRHEA/ ZA—F20H ST HR/LF—(MeV/u)
He . 1.2%10" 150 150*
c 2.0x10° 135, 290, 350, 400 290*
Ne 8.5x 10° 230, 400 400*
Si 4.4x10° 490
Ar 2.7x10° 500*
Fe 2.5x10° 500*

BBSTEF L 100mm ¢ ZRAELE T, BIHD LD (L SOBPBOMm), ZhbDE—LDBRERY. ThLsNo
AR, TRILF—(2DONTIE HEBAICBBALEDLETSL, *HOLOIEBF BIEETOERELET .
C290MeV/u 2.0 X 10%ps. 100mm ¢ D EBETEFDE —L[F., mono AY 13keV/ 4 m T~5Gy/min, SOBP

o S TIE~3Gy/min ITHALET .

V14-1
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1.

201545 A

W3R % = FR I EE DB IR

R /L¥—b—AFHAE
FZRLE—E—AFHEO L —2ba—R T 1 AT (MEXP) TY, BE DD OBEFRES LM
HH D FERHAOT, SEIUBERA DD FTHRORBIZOVTIL T2 —F—DAITHER L T ZEW IR
FOFERESRBLTTIWN), HE»HH025 & 5 ITRVEBETT O T RIFEESIIBEFEIZL T,
EEKTHRIZFERE LTZOHELLMHLTTFEW,
FEULrzae7 GHT 20 FERXEN) IZHE - LWAFRZERDH Y, PR LX—E—LFHE L DR
128 40 KD BNC 7 — 7 A DBER ENTVWET,
ﬁﬁf%5t~A®EXW%—mﬁMWNTEE\T:-T%ﬁ%kowﬂﬁ‘B—AW%+®ED
ST EBREARVVABBETTOT, 78 ha il =AML T1A & &b, 1Hz BEDKY K
L CE—AOFANTETYT, BAFIZIE, 0.7ms TOE—ARN1RIZ1ER D) B —L2 ARy MIKk
/NT 3mm ¢ BBE T, %Fﬁt—A@ﬁﬁ WWRELIEFELETOT, # LI EBRIHFEAE TS
L EEY,

. WE - AREE

IR - LARHEICIZPHL L PH2 D2 2—ZARH Y FEF, Ma—R L ba—XAETFME CORS., &
P E—Fy NF o U N—DRBMRAETT, BL, BEFEDOZ—F v b F o —Fa—VF—DfIT
ABLTLEEWN,

RRSEMICITI TS 3 VTR, WEALAFIE (PN X - — AFAEOFHEIZE L FE UHE)
¥ T, BNC/—7 (30AK), BEF—7VERBERINTEY £7,

“IRE— A=
TWRE—ALBHEEICIISBlI 2 — XL SB2 a—ARH Y FT, a—ARFTFREBTORN, iy —~
v FFz U N—DRENTETT, hoa—2FEE. BEAOY —7y b F oA A—ida—F—flT
BAELTLLEE W, B, /BEBEICZEE L /=ERIL SBl 22— AT, TS DERRIT SB2 27— X %7
BL%ET,
TWRE—AEHAIE (WERLAEHAE L IIBIREE) F T VERERER I TR T,

AR

TV M= REYa—), XY IHBE L MCA &, CAMAC 2 X—2R ¢ LizT — X UUER
NEADORKEE LRI HATETT,

e LEHAIEICII LAN BRESN T, ==L TV U F—RBOoRRoTB ¥, FMAEZA
L ENDFIIERFMTTART I,

V04-1
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: May, 2015
CALL FOR PROPOSAL OF EXPERIMENTS AT "HIMAC"

1. Description

National Institute of Radiological Sciences (NIRS) in Chiba, Japan, will accept proposals for éxperiments using
Heavy Ion Medical Accelerator in Chiba (HIMAC) during the period from September 2015 through February, 2016.

Although HIMAC is an accelerator designed for medical applications, beam time is available for research projects
beyond the scope of medical sciences. '

2. Address for Submission of Proposals
Additional information and instructions for submission of proposals are available from the Program Coordinator at

the following address.
E-mail : himac_riyou@nirs.go.jp
Surface mail : Research Program for the Application of Heavy Ions in Medical Sciences

National Institute of Radiological Sciences
4-9-1 Anagawa, Inage-ku, Chiba 263-8555, JAPAN

3. Deadline for Submission of Proposals
June 19, 2015

4. Description of Facilities

Four experimental halls are available for research at HIMAC. These include facilities for Biology, Physics,
Secondary-Beams, and Medium-Energy Beams.

HIMAC is used for medical application between 7:00 and 21:00 from Tuesday through Friday. Other research can

be performed at night during the week and all day Saturday. Daytime on Monday is reserved for maintenance and
accelerator development.

5. Eligibility A
Any persons with research experience as well as graduate students are eligible to be participants in the experiments,
no other restriction is imposed. However, it is required that “one or more scientists from NIRS join the research

group” to provide administrative and technical advice. Please contact the Program Coordinator for assistance in
identifying this local person at NIRS (liaison at NIRS) before the submission.

6. Spokesperson

One of participants in the proposal should be identified as the spokesperson. All correspondence with NIRS should
be through this spokesperson.

7. Review and Selection of the Proposals

A Program Advisory Committee (PAC) consisting of researchers inside and outside of NIRS will review all
proposals. The final selection of approved experiments will be informed by the Director of Research Center for
Charged Particle Therapy based on recommendations from the PAC. The approval is valid for one year. Renewals
for continuation or revised proposals must be submitted each year.

Beam time is scheduled every six months. The spokesperson and the liaison at NIRS for each experiment will work
with a beam-time coordinator at NIRS to arrange preferred beam times.

8. Travel Budget
Approval of a proposal at HIMAC does not include or imply support for travel.



9. Submission

Necessary documents for submission include,

(1) A summary of the proposal should be presented using the attached form: “Proposal for Research Project with
Heavy Ions at NIRS-HIMAC”.

(2) Information describing details of the proposal should be presented on separate sheets in either Japanese or
English using guidelines in the attached form: “Instructions for Preparation of Details of the Proposal”

(3) Application to become a collaborative researcher at NIRS using the attached form: “Application Form for a
Collaborative Researcher” :

10. Available Beams

Characteristics of typical beams-are listed below. Additional ions or energies may be available in a limited manner

upon request. Please contact the Program Coordinator for more information.

-- Physics --
Ion
He 100
C 100
N 100
(o} 100
Ne 100
Si 100
Ar -
Fe -

-- Secondary-Beams --

180
180
180
180
180
180

230
230
230
230
230
230

Energy ( MeV/u)

290
290
290
290
290
290

350
350
350
350
350

400
400
400
400
400
400
400

430
430
430
600
600
650
500

Intensity

pps (particles / second)

<1.2x 10*10
<1.8x 109
<1.5x 10"9
<1.1x10"9
<7.8x 10”8
<4.0x 108
<2.4x10"8
<2.5x 10”8

The same ions and energies as shown for Physics are available as primary beams. However the intensity is limited to
one percent of that listed for Physics. The production rate of the secondary beams is variable.

-- Medium-Energy Beams--

Ion
Energy
Intensity

-- Biology --

He, C, N, O, Ne, Si, Ar, Fe

6 MeV/u

<1.0 x 10711 pps

A large and uniform irradiation field is provided for Biology. The user can select a mono-energetic beam with a

narrow Bragg Peak (MONO) or a beam with a broad “Spread-Out” Bragg Peak (SOBP).

Ion
He
C
C
Ne
Ne
Si
Ar
Fe

energy (MeV/u)

150
290

135,350, 400

230
400
490
500
500

A diameter of the beam is 100 mm.

field shape

MONO, SOBP60
MONO, SOBP60

MONO
MONO

MONO, SOBP60

MONO
MONO
MONO

SOBP60 indicates an SOBP field with a thickness in depth of 60 mm. Maximum intensity is approximately 5
Gy/min. for a MONO beam and 3 Gy/min. for an SOBP beam.



BERFRIPARRERGEFANRRERNE (FR___FE)
Proposal for Research Project with Heavy Ions at NIRS-HIMAC (FY )

RET T D¥EBILA- ¥ & B E]

Project No. C.U. Date(yy/mm/dd)
o34 D#Fs DOMkg2 e D3 SR D4ERFHR | DR - 20 D&y OBE-IZ
Category New 2ndyear  3rd year 4th year . Clin&Diag Biology Physics
rFCRE4L
Title of Research
Project
K4 | Last/FirstM 522
Name Title
PB4, HEA
*3 5 = Institution
BRREREEE e
Spokesperson BT T
Address
B phone: fax: HEFCOHS
e-mail: Status at NIRS
FAREE | KA PRV
Liaison at NIRS Name Division . PR ext.
K4 i 24 BEHTOES
Name Institution - Title Status at NIRS
s EE
List of
Participants
(Last/First/M)
WEOBMEESE
Objective of Project
TERE
Xix
. SR F TRV E— BE B ¥R E—ha—2
MT B84 5 7S Particle Energy MeV/u) = Hours Requested Beam Line
Beam Time Inten
Request sity
ZYUTHEAMN
bnEF=y s | OBWEER O&=FHRELER DFEWEER OMEDER
Special Live Animals ~ Recombinant DNA Hazardous Materials ~ Microorganisms
Requirements

AR X IE CENI. (MR Bl 2T 5.  MEFRCERT 2O TRALZNI L, “#4T5b
DeF=vr, PVRENEESIHER L OEBEELIEYT 5, KSR Y 2V L S IBHRICEA LRM T 2 L,
Additional information should be presented on separate sheets in either Japanese or English. “'Office use only. *2Check categories.
*3All correspondence will be sent to the spokesperson. ‘A separate sheet may be used to complete the list.



INSTRUCTIONS FOR PREPARATION OF
“DETAILS OF THE PROPOSAL”

Directions

Provide information relevant to “Details of the Proposal” using the following format:
* Information should be typed on A4-size white paper.
* The name of a spokesperson should be typed in the margin of the upper-right corner.
* The length of the document should be 6 pages or less, including figures and tables.
* Because black-and-white copies will be distributed to the PAC review committee, the use of color figures is
discouraged. »

1. Background and objectives of the propoéal

Background and objectives of the proposal should be presented in a self-explanatory manner. You should be aware
that some members of the PAC review committee may not be familiar specific details of the research field. The
necessity for using heavy-ion beams for these experiments, as well as additional merits for using heavy-ion beams in
related disciplines, should be emphasized

2. Experimental Methods

The details of the experiment, including the setup of equipments, handling of targets, beam-irradiation schedule,
data acquisition, etc., should be explained. If special devices are to be used, details of including logistics relating to
installation and operation of the device should be clarified. A description of ion species, the irradiation field-size,
energies, intensities, and quality of beams should be included. Beam time schedules or critical timing restrictioris should
be mentioned.

Plans for future studies should be outlined if the experiments are expected to continue in a 2" or 3" year,

3. Progress up to this point (if this is a renewal application)

Progress of the experiments at HIMAC up to this point should be summarized.

Additional procedures are requested if the proposal is in the 4™ consecutive year. In this case, a more detailed
summary of the last 3 years should be attached. This is a separate document with a length of around 3 pages. Contents
overlapping with previous annual reports are acceptable.

4. Estimation of the beam time

The request for necessary beam time should be based on the experiment plan. This should include a description that
emphasizes the feasibility of the entire experimental process.

5. Target material

Biology Experiments
It is essential to characterize targets used for the experiments including in vitro, in vivo or other systems. The size,

structure, and composition of any target containers should be described. Information relating to beam characteristics
(e.g., size and uniformity) as well as absorbed dose and dose rates should be included.

For in vitro systems: any processing before and after irradiation, such as incubation, should be explained. This
includes duration and necessary equipment.

For in vivo systems: the kind of animals, number of animals, and a method for transporting those animals, should be
explained as well as handling and feeding procedures before and after irradiation.

Special attention should be devoted to the proposal when recombinant DNA, cells or animals are to be used. It is
strongly recommended to contact the liaison person at NIRS before submission in those cases.

Physics Experiments
A list describing the desired targets should include the material, size, as well as desired ion, beam shape and -

intensity.



6. Safety Issues and Special Requirements

A detailed plan should be described if irradiated targets will be removed from a radiation-controlled area. Some
procedures may be required for transporting irradiated targets that might be activated or contaminated.

Check the boxes on the front page of the Proposal for Research Project with Heavy Ions at NIRS-HIMAC if live
animals, and/or recombinant DNA will be required. A detailed plan should be described. Additional documents and
administrative work may be required for obtaining permission.

Check the boxes on the front page of the Proposal for Research Project with Heavy Ions at NIRS if hazardous
materials, or microorganisms will be required. The names and forms of such materials or microorganisms should be
described. Also, safety measures when handling hazardous materials should be documented.

7. List of the publications

Papers published by participants should be listed using to the following instructions. This list should be succinctly
related to the scientific objectives of this proposal. Failure to follow these instructions, or the inclusion of extensive or
unnecessary information, may result in low scores.

(1) The list of publications should be closely related to the proposal, and published during the last 5 years.

(2) The list should be sorted chronologically from recent to old. Do not sort them according to authors.

(3) A title, names of authors, name of journal, volume number, pages, year of publication should be included.

(4) Authors who are also participants of this proposal should be underlined in the list.



B REFRAVEMXERAANER REE

Application Form for a Collaborative Researcher

BAREFREMATEER & 254 &
President, NIRS Date(yy/mm/dd)
ERFIAMIFEEE & L THEABRVW-<., Tien@Y BFELEYT,
(&0#&) R
iy MBI Sex
Name £EAR
(Last/First/M) Date of Birth
FTEi#RE 4 E &% Phone
B FAX
Affiliation & -
Department e-mail
Fiees |
Address
Rkt (_EFERTTEHD & 3E - TW A EE If different from the above address.)
Mailing T
Address
RN @B BRI m BB
T (—)
= HE (—)

4 /Year A /Month

FRFRE K UIRE Recent Academic and Professional Experience

HRF AT FEERE 4
Title of Research Project
at NIRS-HIMAC

RIEHIM

Duration

YRk FE»L
Valid for

EERMZET BECTIEERET)

years beginning in FY. (maximum:3y) of Research

“!(Japanese applicant only) ERABEDFIIE4L. BEEELZTAL T &N,

205 . TR 27 E~29 FEEEE TO 3 EBDBA

President, NIRS

LEDOEDPHEREFR

3 LFEA,

AFEE  (Agreement by a Senior Official from the
Home Institution of the Applicant)

MEHRESRATETEER B

BMEROKRAFAARE L 2D L EARENLET,

I grant permission for this applicant to be involved in research at NIRS.

B4

Institution

FEED

FTR#ER M

Title of Senior Official
K4

‘Name

(FTBRMERIZ. KFTIEF

Signature
%% : BAOHEEDH AL, FBHEROBEIZEAL T EEW, Z0B4A, Signature ZTFRETT,
HERE, TNUATIRSEOEREEEL LET,




