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SPring-8 High Flux Ring
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January 5, 1999

January 18, 1999

Version 2; February 12, 1999.  Version 3; June 03, 1999. Ver.4; 2003/05/16

1.
SPring-8
20 MeV
40 um 8 GeV
SPring-8
radiation hazard target
target
8 GeV 3 GeV Full Energy
Injection Bunch Train 7.6 mA
DCCT
~1 ps Macro Bunch 7.6  mA; N=6.20 x 10 (e’/s)
2 mA; N=1.63 x 10" (e/s)
40 ns Macro Bunch ~ 0.725 mA; N=5.91 x 10’ (e/s) (StR. DCCT 0.38 mA)
Single Bunch (1 pps) 1.0 mA; N=8.26 x 10’ (¢/s) (StR. DCCT 0.53 mA)

Single Bunch (8 pps)

SPring-8

SPring-8

SPring-8
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8 GeV
740 m
508.58 MHz Harmonic No. 1,260 404 kHz
2.48 ps 2.48 ps
Cool down e, N
SPring-8
5.98x 10" DCCT 3.87 mA
SPring-8 2 mA
508.58 MHz 1.966 ns
1A 0.79 mA/Bunch (= 1.22 x 10'° e/Bunch, Total; 1.55 x 10" ¢)
404 kHz 5.98 x 10"
2.
( 871 (Critical Wavelength; 0.340
MeV) SPring-8 (E.= 8 GeV)
Ref.1
1)
central pole photon Flux F(®) 100 mA orbit
arc 1 mrad
F [photons/s/ 0.1%BW/100 mA/mrad]
1 0.1 0.1 107 V3ely o =
= X @ X —5 % x\/— y @ [ Ky (X)dx
heo 100 1.602x10 27 c w9 %
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=1.256x10° xy-2 [ K., (x)dx
o v,
O critical-photon frequency

8T .= 0.340 [MeV]

TKV (ﬂ)d?] = h{e?_x + %e—xcosh(rh) M}

X r=1 cosh(r h)
h=0.5, r r=1
Photon Flux F(w) 1
Photon  Tungsten slab EGS4
slab slow positron
Kslow  slab kslow 107
p* B* slow positron 10*
Tungsten slab Photon Energy 2
2 k(m) slow positron N

orbit arc 1 mrad

N [positrons/ s/1 OOmA/mrad] =Ko | K(a))% do
' % 00

Tungsten slab K(®)F(0)/(0.10/100) 3
Electron Energy; 8 GeV 18 GeV, Tungsten Slab
slow positron N[positrons/s/100mA/mrad] 1 8 GeV, 100 mA, 8 T, 1 mrad
10° slow positron yield Ref1 (5.98x10"°
electrons; 3.87 mA) 95 2.48 us
3.87x10’
[ B ds
64 SPring-8 Booster-Synchrotron
HFR 49 mrad
40% 20 mrad

5.98x10" electrons;
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3.87 mA 1,900
9.76x10°

* SPring-8 storage-ring positron 8 GeV, 100 mA, 8T-SCW ; 1 mrad”
1A 200
1,900 x 200 =3.8x 10° ¢'/

20 mrad
10 m
10 m x 20 mrad =200 mm
200 mm

5 0.9T

Q3,Q4

positron

Q2
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2.48 us
SPring-8

8T

(mm)
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k;(Laser Photon)

(-1

ki (1- S cos @)

K, = (3-1)
1- B cos 9, + Kill=cos 7]

Ee

Head-on Collision

A (nm) ki

1,239 .84244
2(nm)

k (eV)= (3-2)

MeV 2 CO, Laser 10.6 um
Photon Energy

1,239 .842 1,239 .842
A(hm)  10.6x10°

k,(eV) = =0.116966 (eV )
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k =

1- fBcosf, +
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Head-on Collision (6; =)

k,(1- Bcosr)

2 1-fcosb, + kil = Beosld, — 7

E

e

k1(1+ﬂ)

k (1+cos 6, )
E

e

(-1

(3-3)

E. me

SPring-8 E. =8 GeV

y =8000 ~15656.6

0.510999

(3'3) 62
200 nm

7/62



HFRproposal_V4, 03/11/06

d’ 30, 1 t
e (mecz)zXF(x,y)d[HmyJ (3-4)

o9 ; Thomson Scatt. Cross Section =8 1t re2 /3 =10.665 246 barn

2
_(r_t 1 1) . (x,y
F(X’y)_(x yJ {x yJ “(y+><}
0,
o do 30, )
dQ =20 dyF(x,
/ 2da, X i YF(x)

1+X

R o e Y

ms (xix1-g] 1exi-¢)

: 1+3@j x(1—§)B+x(1—§)}
1+ x)+x1-&)]] 1+x " 1+ x(1-¢)
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0, Y
10.6pm, 200 nm 8 9 0 mrad Y
113 MeV, 3.45 GeV 200 nm 3.4 GeV
SPring-8

Top-Up Operation

MeV
MeV 10 1,000 GHz
MeV
y SPring-8 (LEP)
Top Up Operation
Y
GeVy 11
12
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4.
1)Giant Resonance Photoneutron

Giant Resonance Photoneutron 10.6 um

113 MeV  Giant Resonance
"¥1Ta 252 MeV
7.5 MeV Photoneutron
0.589 barn
oo = 0.665 barn
8T 3 Giant Resonance
o
o(E)= n (4-1)
E’-E,’
1+ £ 5

4-1) 13 Integrated Cross Section of Photoneutron
yield 3 25.2 MeV 7.5 MeV

.. (v, )=0,, (7.In)+oc,, (r.2n)+ o, (r.3n)= 2,180 + 790 x 2 +13 x 3

= 3,799 MeV -mb
Photon mass attenuation length A
1
A=—e
)
Yol
L ; mass attenuation coefficient
p ; density
Ref-2 1 MeV A 15 gr/em? p =16.6 gr/cm’
1 attenuation length
~tp
|l =1,e 74
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t=0.90 cm

N, = 6.022 x10* particles/mol

181 gr Ntarget
3
L6.6griem x0.90em (¢ 122x10%) = 0.50x 107 particlesém’®
181gr
3 Resonance Lorentz Parameters

10.6 pm
6 mm
Sv
P (W
S, = -19 L( ) 2 2 (4-2)
1.602x107"° xk, (eV)x 7 -0.6(cm? )
PL;
CO, 10.6 um
k, = 0.116966 (¢V)
s, =4.8x10"P_(W)
Giant Resonance 0.2 mrad

Giant Resonance

N. I(A)

_1(Aa)
1.602 x10°"

e

= 0.624 x 10" 1(A)

100%
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NY
Ny:NexSon-x(%j (4-3)

19 19 24 2 2L

=0.624x10" 1(A)x4.8x10" P, (W)x o(barn)x 10 (cm? ) (7j
L; 16.7m

=3.28x1071 (A) R (W) 0(0(92)(bam) photons/se

Photoneutron Nphotoneutron
N photoneutron — O-int( > S’]) Ntarget ) Ny (4 - 4)

= o, (7,Sn)barn )-10™* x0.50-10% x3.34-10" x 1 (A)- P_(W)- (08, J(barn)

=1.67x10°c,, (7, Sn)barn)- 1(A)- P.(W)-5(0)6, \barn )

o, (7, )(barn) = 3barn

1(A)=100mA = 0.1A

P.(W)=100 W

5(0)0, (barn) = 0.6barn

N =2.9x10’ (4-5)

photoneutron

(2-2)
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®o
®
2
0* =w, {1+ K-ﬂ; (4-6)
@,
[ [m] SPring-8 25m
AL 10.6 pm
30 mm
(4-6) ® M
®
<®>
® (mm) ® (mm) < ®> (mm) 16.7m
80 1.05 3.99
70 1.21 3.77
60 1.41 3.59
50 1.69 3.49
40 2.11 3.52
30 2.82 3.83
20 4.32 4.90
13 8.91 9.06
o=50mm <o >=349 mm (4-2) 06cm -
0.35 cm 2.9 Photoneutron
(4-5)
Nphotoneutron = 8.5 X 10’ particles/s
10 MeV 12 ~ 13 MeV 25 MeV P (W)
100 W Cw 1MW

Nphotoneutron (4' 5) 1 04

Nphotoneutron = 2.9 x 1011

HFR 1A
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100 mA —» 1A
CO, (10.6 pm) 100 W » 1MW
10.7 m
Photoneutron 3 barn l

8.5x10” Neutrons/s

> 8.5x10'% Neutrons/s

(5.98x10" electrons; 3.87 mA)
80.7 2.48 ps 4.15x10’
Ref2
40 pm 41.7 um CH;0H CO, mW
10.6 pm CO, 100 W CwW
Head-on Collision
40 ~ 50 pm CO, (10.6 um)
10 mW
CO,(10.6 um 100 W DC) Ref.3
"Be (1.n)
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1999/1/21
DBA 14
L=594.1856 m RF 740 m 15
8 GeV
20 nmrad
harmonic number h=1,008=2"x 3°x 7 (fgr = 508.58 MHz)
40 36 4
missing-B
RF cavity missing-B
Missing-B Bx DBA
coupled-bunch instability
Instability By
SPring-8
72 1 0 =360 [deg]/ 72 = 5 [deg]
B=09T LB =(Bp)Bs/B=2.6 m
SPring-8
18 T/ m
16
Q1 40 Q2 80 Q3 80 Q4 40
Q4
”isochronous” “negative momentum-

compaction factor”

higher-multipole magnet
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“isochronous”
TBA
Bx By Q
FODO
100 nmrad
Cavity B By
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HFR RF Power Estimation
HFR
MW pax
RF
300 kW
HFR
1 +o
RF SPring-8

0.1MeV-max x 38

(for positron production)
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February 17, 99
: Feb.23, ’99

508.58 MHz, 1.2

20MV
6MQ
Ry =6 MQx 32 192 MQ)
Wloss:ch/ Rgy=2.08 MW
14 MeV

P,=(14x I)+2.08 (MW)
SPring-8
RF station

1 station 8

RF
RF
RF RF
SPring-8 RF
Ref. 4
;9.2 MeV
; 3.8 MeV
;1 MeV
; 14 MeV
P,(MW) I(A)
100 mA P,=3.5 MW
1 RF station 0.9 MW
1 113
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kW
HFR( 1A) 600 m
12.3 MeV
13.3 MeV
a=4.4x 10
ratio 1.12
13.3%x 1.12=15 MV
32 1
5MQ
Wioss = Voo / Ry, = 44 kW
Py (MW)
P,=(133 x 1)+141 (MW)
RF
10
P, = 14.7 MW
1 +a
4
0A 02A 1A
0 A: 141MW/32 = 44kW/1
02A; 407MW/32 = 127kW/1
1.0A; 147MW/32 = 460kW/1
1 A -Bell Shape
220 kW
HOM
13.3 MW
1
1
RF
300 kW
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20

0.47 MV

1(A)

SPring-8
1A

1RF
2.8 m

64

3m

RF
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1 MeV

over voltage

RF

Fig.17
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600 kW /1,000

kW = 60 %
Q
1A 200 mA
20 %
40 mA 200 mA
1 1.5 MV HFR 10
300 kW
14.7 MW / 0.3 MW = 49
64
RF
N N/4
200 mA
1(A) P, (MW)
P, = (133xD)+141 (MW)
1=02A
4 x8=32 1 44 kW
P, =4.07 (MW)
8
508 kW
581 kW
4 x7=28 1 57 kW
P,=4.27 (MW)
610 kW/
712 kW
4 x6=24 1 78 kW
P,= 4.54 (MW) 757 kW / 1
908 kW
7 8 28 32
200 mA
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-Bell Shape
KEKB ARES
-Bell Shape 1
32 8 ARES
Stored Cavity
1,190 mm 2,600 mm
4 ARES 2
ARES 2 1
2 4 ARES 16
ARES 2 RF
2 14
mA 200 mA
1 A RF
64 32 ARES
32
220 kWx 32 =7.04 MW
7.04 MW / 0.8MW = 8.8 —» 9
880 kW / cavity
9 9
3m 1 1 2
5
1 MW Wiggler
5 9 -Bell Shape
1 HFR
ARES
HFR Design ARES

Ref. 5

20/62

HFRproposal_V4, 03/11/06

HFR
130 kW
1 2
2
ARES 4
8
2
200
RF
0.8 MW
8



(October 7, 1998)

(Sy)
HFR 500 m
8 GeV 10 %
HFR
BT Sy
HFR
HFR SPring-8
Sy
Sy
/m? 40
3.5m 4m

35m x 500m+ o (SH-BT & etc) ———»

v

3.5m x 250 m= 875 m’
2 mx 40 mx 4 =320 m’
4,375 m” + 320 m* = 4,695 m’
24
BT Sy

10mx 5m+3mx 5m=65m>

1 Sy
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Sy

HFR

38.5
/m>
3,000 m*> + 320 m* + o
4375 m’
.
(]
BL
4,695 m?
22
65 m?
DC



500 m>
60 m*
90m?>
RF 24 Sy
33 mx 25 mx 24/2 = 9,900 m’
RF
RF
100 m?x 12 = 1,200 m*
10mx 20m+3mx 3m+4mx 5mx 2=458 m’
§mx § mx 2 =128 m’
BT
5mx 12mx 2=120 m>
HFR
Sy
Sy
2 4
4 10 10
4 2

§mx 15m= 120 m?

2mx 3m+3mx 4mx 2+6mx 5m=60m’
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500 m?

60m?

90 m?

9,900 m?

100 m>

1,200 m?

460 m?

130 m?

120 m?

10

120 m?

60 m?
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Sy 25 %
12 6.5mx 6 mx 1.25x 2 =100 m’ 100 m?
1,2 5mx 6mx 1.25x 2= 75m’ 75m?
DP 6 mx 8§ mx 125 = 60 m’ 60 m?
S§mx 6mx 125 = 60m’ 60 m?
23mx 12mx 1.25= 345m’ 345 m?
Sy BT 4,695 m’
BT-Beam Dump 65 m’
500 m>
60 m*
90 m’
RF 9,900 m’
1,200 m*
460 m?
130 m?
BT 120 m?
HFR 120 m?
60 m*
640 m>
18,040 m’
400 Kx 18,040 m® = 7,216 M¥ 7,216 M ¥
HFR 18
Sy 1 8 GeV
HFR Sy
Sy
TQC HFR
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DC
Sy 20 MVA
SSBT 1 MVA
560 M ¥ 560 M ¥
Sy Sy
Sy
60 %
Sy HFR
Sy
Sy 12 kl/min
SSBT 0.8 kl/min
550 M ¥ 550 M ¥
HFR
Sy 40
48
6 4
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Sy R&D 12,000 K ¥
11,244K /1
11,244 K ¥x 64 =719,622 K ¥

Sy 4,723 K ¥
Sy 2
40 6 48
4,723 K ¥x 6x 48 =1,360,224 K ¥
Sy 2483 K¥
Sy 2
30 4 28
2,483 K ¥x 4x 28 =278,096 K ¥
Sy CH; 1,468K¥
CV; 1581K¥
CH; 1,468 K¥x 48=70,464 K ¥
CV; 1,581 K¥x 48=75888 K¥
COD
720 M ¥
1,360 M ¥
278 M ¥
TOM ¥
76 M ¥
2,504 M ¥ 2,504 M ¥
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Sy HFR DC
Sy
1,720 A 8 GeV 1,455 A
670 A 8 GeV 450 A
400 A 8 GeV 150 A
DC
10.6 mQ /1 64 —>» 712mQ
5%
500 m+ 100 m+ 5 mx 2x 64 » 1,240 m
454 mQ/km/2/1,000m 400 mm?°x 2 0.0227 mQ
28 mQ
740 mQ
(A)  1,720A
(V) 1274V
S50 M ¥ 1 S50 M ¥
(SPring-8 QM-PS(570A x 1,150V) 25M¥ )
12.5 mQY/1 48 —» 630 mQ
5%
500 m+ 100 m+ 5 mx 2x 48 » 1,080 m
722mQ /km/2/1,000m 325 mm?°x 2 0.0361 mQ
39 mQ
669 mQ
(A) 670 A
(V) 448 V
12M¥ 6 T2M¥
(SPring-8 QM-PS(570A x 1,150V) 25M¥ )
19.4 mQ/1 28 —» 570 mQ
5%
500 m+ 100 m+ 5 mx 2x 28 » 880m
122 mQ /km/1,000m 150 mm°x 1 0.122 mQ
107 mQ
678 mQ
(A) 400 A
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(A) 400 A
%) 271V
SMY 4 20M¥
(SPring-8 QM-PS(570A x 1,150V) 25M¥ )
CH 1 V1 1 — 105Q
5%
500 m/ (8% 2) + 100 m > 131 m
1.31Q/km/ 1,000m 14 mm?x 1 1.310 mQ
172 mQ
CH 1.22 Q
(A) 10A
%) 12V
GP016-20R ; 160,000 ¥ 48 7.68 M ¥
cV 1.6 Y1 1 ————>  1.680Q
5%
500 m/ (8% 2) + 100 m > 131 m
1.31Q/km/ 1,000m 14 mm?x 1 1.310 mQ
172 mQ
oY 1.85 Q
(A) 10A
%) 19V
GP035-15R; 165,000 ¥ 48 792 M¥
300 M ¥ 2 1 300 M ¥
80OMY? 6 480 M ¥
50M¥? 4 200 M ¥
CH-PS 0.160 M ¥ 48 8M ¥
CV-PS 0.165 M ¥ 48 8M ¥
100 M ¥ ? 1 100 M ¥
1,096 MY 2
20 % 1316 M ¥
1,316 M ¥
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BPM;  6sets x 48cells = 288 sets 1,136 M ¥

Sy
20% 1,b363 M ¥
DCCT; 2 sets 248 M ¥ S0M¥
fast-CT; 2 sets 25M ¥
RF-KO; 4 Stripline type 48 M ¥
Pickup
Tune
RF-KO
RF Amp + L.L. High Power S0M¥
Low Power 20M¥
SR; (FE, shutter etc ) 20M¥
80M¥
100 M ¥
1,756 M ¥
(30%) 2282M¥ ?
2,282 M ¥
HFR
SPring-8 100

10,000 M ¥x 480 m/1,400m = 3,430M ¥

(TMP)
TMP
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RF
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Sy
SR
BPM
RF-KO RF
RF
3,430 M ¥
20M¥ 56 1,120 M ¥
5M¥ 8 40 M ¥
4,590 M ¥
4500 M ¥
Sy
TMP3001/s 350
80
430
42M¥ 56 235 M ¥
42M¥ 6 25M ¥
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42MY¥ 4 17M¥
42M¥ 12 S50 M ¥
78 328 M ¥
IP 501/ 05M¥ 56 28M¥
RF  IP(400/s) IL5MY¥ 6 9M ¥
IP(4001/s) IL5MY 4 6 MY
IP(4001/s) I5M¥ 12 1I8M¥
61 M¥
CCG 05M¥ 78 39M¥
NIG 0.6M¥ 78 4TM¥
86 M ¥
474 M ¥
60%
50%
237M¥
237M ¥
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RF
RF 8
Ring RF_A Station
Cavity(Tuner, ) 8 270 M¥
RF Coupler 3 M¥ 10 30 M¥
120 M¥ 1 120 M¥
50 M¥ 2 100 M¥
150 M¥ 1 150 M¥
30 M¥ 2 60 M¥
50 M¥ 2 100 M¥
562 M¥ 2 1124M ¥
153M¥ 2 30,6 M ¥
Low Level 100 M¥ 2 200 M¥
100 M¥ 2 200 M¥
1,373 M¥
4 5492 M¥
5492 M ¥
Sy
4 4
Off-axis
BL

4 23M ¥
4 106 M ¥
20M ¥ 20M ¥
I9M¥ I9M¥
I9M¥ I9M¥
I9M¥ I9M¥
21M¥ 21M¥
2TM¥ 2TM¥
2M¥ 2M¥
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33M¥ 33M¥
309M ¥
309 M ¥
BT
BT Sy
BT Sy
BT Sy
BT 1,000 M ¥
ID
12
RF
30M¥
(E/O, O/E ) I50M ¥
180 M ¥
20 % 216 M ¥
216 M ¥
HFR
EWS Sy EWS
5
100
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ITvV
2
VME SPring-8
EM GUI
VME
CPU 120 DIO
30 VME 500 UPI
2 2
RF 1 x 4 4
2 x 4 8
1 1
2 2
/L 1 x 4 4
20
EWS (OS ) 50M ¥
1 M¥ 4 4M¥
PC 0.5M¥ 4 2M¥
Appli. Soft. 2 M¥ 1 2M¥
VME 5 M¥ 20 100 M ¥
ITvV 20 M¥ 1 20M¥
178 M ¥
20 % 214 M ¥
214 M ¥
SPring-8
LAN
1,317 M ¥
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HFR Budget
1. HFR
1) 7216 M ¥
2)
560 M ¥
550 M ¥
2.
1) HFR 2,504 M ¥
2) 1,316 M ¥
3) 2,282 M ¥
4) 4,590 M ¥
237 M ¥
5) RF 4 5492 M ¥
6) 309 M ¥
7) BT 1,000 M ¥
8) 216 M ¥
9) 214M ¥
10) 1,317 M ¥
HFR 1 27,803 M ¥

19

34/62
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HFR

SPring-8 HFR

1y
Coupled-Bunch instability
* ARES
SPring-8
* 200 mA 1A 20%
200 mA
2)
1
MeV
3)
4)
RF

5)
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6) Lattice Optimization

7) Beam monitor

8) BT Lattice
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SCW slow positron

formulated by K. Soutome
assume; (slow positron) / (positron produced in Tungsten slab) = 0w = 10'4(Constant)

Electron Energy [GeV]
Thickness of Tungsten slab

[cm] 8 10 12 14 16 18

0.5 6.46E+09 3.92E+10 1.22E+11 2.60E+11 437E+11 6.31E+11
1 1.07E+10 6.59E+10 2.06E+11 4.41E+11 7.44E+11 1.08E+12
3 1.75E+10 1.11E+11 3.53E+11 7.62E+11 1.29E+12 1.88E+12
5 1.89E+10 1.21E+11 3.87E+11 8.39E+11 1.43E+12 2.08E+12
10 1.92E+10 1.23E+11 3.96E+11 8.61E+11 1.47E+12 2.14E+12

Table 1; Estimation of Slow-Positron Production Yield with 8-T Super-Conducting Magnet.
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MeV
Mm
Nd*": Y3ALO012, (YAG) 1.06414 (R2 >> Y3, FL, AL, L
2+
Co™ : MgF» 1.63 - 2.50 L
CO» 10.6 L 10W 200 W CW
NH; 12.1 mwW
(CO,
CFy4 16.3
CH;OH — 41.7
FL
AL
L

Table 2; Available Lasers produced MeV Laser-Electron Photon.
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Integrated Cross Sections and Lorentz Parameters from Photoneutron Cross-Section Data

from "Atonic Data and Nuclear Data Tables 38, 199-338(1988)" from
Integrated Cross Section Lorentz Parameters
EY Max EY thres(ln) Gint(’Y» ll’l) Gint(’}/o 21’1) Gint(’}/s 31’1) Gintlm(y»sn) Eml Oml Fl Em2 Om2 FZ
Nucleus [ (MeV) (MeV) [(MeV-mb) (MeV-mb) (MeV-mb)| (MeV-mb) | MeV) (mb) (MeV)| MeV) (mb) (MeV) (gr/cm3)

Mo 95.94 10.2
**Mo 28.4 9.5 1039 313 1665 16.36 185 5.50

**Mo 27.8 9 1045 438 1921 16.20 185 6.01

*Mo 26.8 8 940 574 4 2100 15.80 189 5.94
107 o 27.0 8 811 692 25 2270 15.74 171 7.81

NaAg 24.9 9 1364 279 1922 16.07 199 7.38 107.8682 10.5
1811, 25.2 7.5 2180 790 13 3799 12.30 259 2.43 15.23 341 4.48 180.9479 16.6
Natyy 21.3 6 1860 994 0 3848 12.56 268 2.66 15.17 328 4.69 183.84 19.1
Y7 Au 21.7 8 2588 479 3546 13.72 541 4.61 196.96654 19.3
Natpt, 16.9 6.5 2902 145 3192 13.48 602 4.20 207.2 11.34

Table 3; Photoneutron Cross Sections and Lorentz Parameters of Giant Resonance.
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Figure Captions;
Fig.1 8 GeV 8T

MeV
Critical Energy 34 keV

Fig. 2

Fig. 3 k(®)F(®)/ (0.1 / 100)

Fig. 4
HFR

Fig. 5
Q4

Q4

Fig. 6
CO, 10.6 pm
8 GeV

Fig. 7
200 nm 6.20eV

Fig. 8
Fig. 6
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Fig. 9
Fig. 7

Fig. 10
nm 1240 nm

eV

Fig. 11
keV

Fig. 12 Energy differential cross section for producing gamma quanta in Compton-back-scattering process on
an 8 GeV electron beam of X rays at energies Ex indicated in the figure. Also indicated are energies of gamma

rays above which cross section integrated reach certain portions of total cross sections.

Fig. 13  Giant Resonance

18l Giant Resonance

Fig. 14
HFR o negative
Fig. 15 HFR
742.732 m 1,260

Fig. 16

1 4
Fig. 17

4

Fig. 18
Fig. 19 HFR
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Photon Flux [photons/s/0.1%BW/100mA/mrad]
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Photon Flux dependence on Ejected-Photon Energy
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Threshold Energy of Pair Production
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1
1

0.0

Photon Energy [MeV]

Fig. 1; Expected Photon Flux due to 8 Tesla Magnet with SPring-8 Storage Ring
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Conversion Ratio
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Fig. 2 ; Conversion Ratio of Photon to Positron with Tungsten Slab
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Integrand
by K. Soutome
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Fig. 3; Estimated Conversion Process of Photon to Positron
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Fig. 4; Exchange Normal-conducting Bending-Magnet with Super-conducting Bending-Magnet
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March 2, 1999

Fig. 5; Interference Lattice Magnets with Photon emitted from Super-conducting Bending-Magnet.
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Photon Energy dep. on Emitted Angle
E.=8 GeV, k;=10.6;m
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Fig. 6; Emitted Laser-induced-Photon Energy produced with 8-GeV Electron and 10.6-um Laser.
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Photon Energy dep. on Emitted Angle
E.=8 GeV, k;=200nm
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Fig. 7; Emitted Laser-induced-Photon Energy produced with 8-GeV Electron and 200-nm Laser.
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Fig. 8; Cross Section of MeV Photon in Small Corn produced with 8-GeV Electron and 10.6-um Laser.
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. 9; Cross Section of GeV Photon in Small Corn produced with 8-GeV Electron and 200-mm Laser.
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Maximum Energy of Laser-Electron Photon
Incident-Photon Dependence
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Fig. 10; Maximum Energy of Laser-Electron Photon dependence on Incident Photon Energy.
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High-Energy Photon induced by Backward-Compton-Scattering with X-ray
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Fig. 11; High-Energy y-Ray Production
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Fig. 13; Cross Section of Neutron Emission due to Giant Resonance of '*'Ta
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Normal Operation Mode
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Fig. 14; Lattice Survey of HFR
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Fig. 15; Outline of HFR
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Fig. 16 Lattice Structure

59/62



2848.41

-t o
200 688.41 200
L/ . 440 N/ N/
- G o 1128.41 - 60
< 1768.41 -
3x(RF wavelength)
mm

Fig. 17; RF cavities installed.
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HFR Construction Schedule
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