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This is the Last Talk here, but the First Talk also ...

Sorry, neither single bunch nor ultra short bunch related topics.

* | am here, because Hiroshima Univ. is one of Core-University.






Purpose:

Promote SR research activities in materials science,
especially in Solid State Physics, and
education in the related fields simultaneously

1996 Hiroshima Synchrotron Radiation Center
Established in Hiroshima Univ.
As an education & research center in the univ.
- unique SR facility in national univ. -
Start @100mA stored current (incomplete rad. Shield)
Increased current up to 200mA (2000-~)

2002 Approved as National Facility
Increased current up to 350mA (2003-~)
Elongated user time from (10:00~18:00) to (9:30~20:00) (2004~)
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#¥48 (Recent Progress)

OO0« 19965 EEXFZEMHAEEMRR L 2—ERIL
FRERBEARESRELTHRE
— BENKRZFICHE—OEXEB/NE MBS AT —
ETEEI 100 MATEEAT B (ST xE L)
EEER 200 mAIZHBE 0 R EE (20004F)

OO0« 20025 ZEHFRFIAESRELES(LESFXDER)
ZEER 350 MAIZBIE5R B EE (200352 H])
F FH R % (10~188F) H > (O 3 ~208F ) IZEE & (20044E)

e 2003 Renewal of Control System (2002~)
Support of Spring-8 Control people appreciated
New RF Cavity Installed, together with Randau Cavity

e 2004 Need RF Amplifier reinforcement
Start 350 mA Operation
Extend Ope. hoursfrom 18:00 — 20:00 (Oct.~)



Wed Dec 8 HISOR Operation Status 199,
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Ope.18:00—20:00,

2 more hours

Increased user time
~2 hours

Current [mA]

12/08 12/08 12/08
12:00 16:00 20:00
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HiISOR Experimental Hall

Not so small emittace (0.41t yn-rad) because of compact ring. Well matched
beamlines for such the source, however, and realized high resolution (~meV)
photo emission spectroscopy in soft X-ray region.

(now trying below 1meV resolution)
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Elliptical
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Landau Cav.

Z A ITERI(ETE)
HiSOR is a racetrack type ring having two 180° bending magnets. There are
two undulators (Linear & Helical) in the straight sections. Originally
designed for industrial use, it is compact and low price. Most outstanding
characteristics lies in normal conducting high field (2.7Tesla) magnets.



Type
Injector
Beam Energy at Injection
at Storage
Magnetic Field at Injection
at Storage
Magnet Pole Gap
Bending Radius
Circumference
Betatron Tune Horizontal
Vertical
RF Frequency
Harmonic Number
RF Voltage
Stored Current{Normal)
Beam Filling Time
Beam Lifetime(at 200 mA)
Beam Emittance
Critical Wave Length
Photon Intensity( 5 keV)

Racetrack Synchrotron
Racetrack Microtron
150 MeV

Sl World’s smallest ring

with undulators

42 mm

0.87 m

21.95 m

1.72

1.54

191.244 MHz

14 Unieque device:
290 kV

300 mA

5 Minutes

-8 Hours

0.4 T mm * mr

142 nm (0.87 km‘

1.2 X 10'Y/sec/mr®

Normal conducting high
field magnets

10.1%B. W./300 mA
Photon Beam Ports at Bend. Sec. T2 with 18" Interval

at Straight Sec. 2

Angular Width of Beam Port 20 mr
Ring Dimensions Width 3.1m
Length 12 m
Height 1.8 m
Beam Level 1.2 m
Total Weight 130 Ton.

Specifications of HISOR

Motivation of HISOR-II



PHOTON FLUX DENSITY
(photons/sec/mrad’0.1% band width)
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Linear ¥ Helical
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World’s smallest ring
having udulators
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Highest energy single microtron

150MeV Microtron (No.1, @SHI-Tanashi)
Almost same spec. as HiSOR injector




New cavity installed
in autumn 2003

Fig. up) Low level testing
Down) Cross section (@600 x L300)



RF Cavity — what changed?

* Tried to reduce higher order harmonics...as low as possible

on the sacrifice of Q-value.

Old one New one
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RF Characteristics of New & Old

Old

i

E Pem
I —— T —— e S W
W

T e T T T T

|
L II.I‘MII'IIII‘HII;IIII

.
W T e T
| R e =

=S 1T ET_NS === 8 <>

.
=

]

i

m

nohen

i

Wl

=== ==

*“yh7—777'5/f

T == m
Ei =l=1o]
SE  geeg

L] ®

R4
37 @Jﬁ KRR
H—Fal—4% 5

RFZZ:H j [

Nose cone changed
to reduce HOM






Landau Cavity
(Sept. 2003)

3rd Harmonics

Fig. 6 Schematic view of Landau cavity

Table 3
PARAMETERS OF LANDAU CAVITY
CAVITY LENGTH 8.0
CAVITY DIAMETER 34.8
GAP LENGTH 35
RF FREQUENCY 573.732

L
D
g
fr
RF VOLTAGE Vi 533
UNLOADED Q(@80%Q) Qo 13180
WALL LOSS(@80%Q) P 2.2
SHUNT IMPEDANCE Ras 1.157
TRANSIT TIMEFACTOR  TTF 093897

cm
cm

kV

kW
Mohm




Advantage of Landau Cavity

Landau Cavity Passive Mode

150 -
¢=0
f0=573.71MHz
f 100

* VMkV)

m VLkV)
VT(kV)
LOSS/TURN

V(kV)

-180 y150 -1

-100 - \
156

ZUU
phi(deg)

Voltage superimposing of fundamental & higher harmonic
to control bunch length
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New Control System vacuum status




Photon beam position (micron)

Photon beam position (micron)
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* Both stored current & lifetimeimproved
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HISOR Future Plan (Tentative)

* Good chance to appeal new plan, for user producing good results...

Nano-science promotion fund promised = R&D possible
* Milestone (Personal idea):
2010 is HISOR'’s 15" anniversary after established
HISOR-O — HISOR-1II

Trying to get first step !

(2005.02.28 T. Hori)



Requirements for HISOR-II
Electron Storage Ring

E=700 MeV, with top-up Iinjection option

Low emittance: € <50 tnm-rad

Fit in small site: <15mXx15m, C <50 m
->sextupoles in Q magnets

3.5 mXx3and 2 m X1 straight sections for
Insertion devices

Injection, RF cavities, monitors, ...
- 6 or more straight sections are needed



Emittance

* Theoretical Minimum Emittance (TME)

Cy°o’

12f 15J,

O: deflection angle of a bend

J,: Horizontal damping partition number =1

Number of Bends

4

6

38

10

12

Coy 6> (nm)
12415

60

18

7.5

3.8

2.2

£<50 mtnm-rad = 6 or 8 Bends are needed




Lattice type

 DBA-like type

L]

 UVSOR-II-like type

—

L]

 MAX-IlI-like type
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UVSOR-II type

Small size
Two Q families for tune selection

Bx. By (M)

5 (M)

N



MAX-III type

Same as UVSOR-II type,
except the defocusing Quads
Inside Bends.
—->Smallest!
- Complicated Bends

(need trim coils for tune selection)

|_'!-., ﬁ'. |::|'|'||

M= {



type DBA-like UVSOR-II-like MAX-I111-like
hexagon square hexagon octagon hexagon octagon
Energy (MeV) 700MeV Bp=2.335Tm
Circumference (m) 55.479 40.479 45.879 51.679 39.879 43.679
Superperiodicity 6 4 6 4 6 4
Tune H 5.314 3.240 3.012 3.855 2.913 3.546
\/ 2.769 1.800 1.393 2.455 2.395 1.676
Natural emittance (mtnm-rad) | 7.0 30.2 49.5 21.9 31.9 22.0
Energy spread 4.708e-4 4.780e-4 | 4.455e-4 4.526e-4 5.447e-4 5.402e-4
Momentum comaction factor 0.01028 0.03835 0.03933 0.02119 0.05252 0.03376
Damping time L 10.457 7.867 7.745 9.005 10.062 10.843
(msec) H 19.292 13.336 20.323 21.162 9.455 10.518
\/ 20.344 14.844 16.824 18.951 14.624 16.017
Energy Loss (keV./turn) 12.735 12.735 12.735 12.735 12.735 12.735
Natural chromaticity H -6.231 -9.405 -2.804 -2.893
\/ -4.912 -6.537 -10.311 -7.170
Number of Bends 12 8 6 8 6 8
Number of Quads QF 12 QF 8 QF 12 QF 16 QF 12 QF 16
QD 12 QD 8 QD 12 QD 16
QA 6 QA 4
Straight sections 3.5mx 6 3.5mx 4 | 3.5mx 6 3.5mx 4 3.5mx 6 3.5mx 4
2mx 4 2mx 4
Note need development of
Bends




New site

\d Venture

2 _ _ business
éi Main build. lab.

HISOR-2 PLAN OCT-2

&



New site /

- L | Venture
‘ _ _ business
i @@ﬁ/ Main build. lab.
f\ |

HISOR-2 PLAN HEX-2



What kind of proposal ..... ?

From machine side,
Attractive ideas can be included in the ring itself ?
What sort of undulators should be considered .....
Need various applications to collect many soft X-ray users.
2010 is HiSOR’s 15t anniversary after established
HiISOR-O — HISOR-I Trying to get first step !

We have enough time so far... , thus,

please give us good suggetions and/or helpful comments,
we appreciate your collaboration, thank you !
(2005.03.01 T. Hori)



