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ID-BL ~500 kW/mrad? < ~25 W/mm?2 ID-BL: Insertion Device Beam Line

1. MHEEZEFONEAROEI 225 C5HEmBEDOIEM)
2L XV TS5 TLoAYETE (BEERDME L)

T




SPringe.

C=> HEH L HRE TDH I EHEDEL (Cable: SUCO FEED %" )

k=

& Tested at BM-BL (BL02B1)
PRAB 24'032803 3.0 mA / bunch

KR

Tested at ID-BL (BL35XU)

= 2 1.6 mA / bunch
10 4 GHz B W 20 GS/S 400 4 GHz B.W., 25 GS/s
'Iz‘\i Uppel’ Ieft E ’_-.: ID35 =6.70 mm Upper_left
1 i ’ Fa j
A | g (e
<) L | S I
3 86 - 0 i
E 4L ] = I
= _ FWHM = 0.7 ns _ = . » r—FWHM=0.8ns
S ] T 100 ’
=2 F ] o r
w2 L - D i
= i ] - :
@ L 4 —
3 0 | ) § 0:
L i =3 i
2 [ ] © 100 i ]
- 1 r HV=-100V One shot mesurement |
| HV =-100V Average: 100 times ] L )
T S O R S S 0 e e
-4 -2 0 2 4 5 8 10 12 -4 -2 0 2 4 6 8 10 12
Time (nsec) Time (ns)

- BICEITER L, BEXREEIIHIGFINATVLS,
- ERESOEMIL. HEEsEICERNICEHL,
— |ID-BLTH., 7SIV RE— FEHHIAEAETE 3,



SPring..8

C=> PM-XBPM Oz D451

(PM-XBPM: Pulse-mode XBPM)
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Photon beam position amplitude (yxgpy ) @t PM-XBPM can be
calculated by SP-BPM measurement data (Ygp),)-

Yepm = v EBppy COS Wit (1)
Yio =V €Bp cos(wgt +6) (2)

From Eq. (2) , PM-XBPM,

SP-BPM:

ID35:

Yxeem = Yo t L XY
= &Bp cos(wpt +0) - L\/ﬁZ {a;,cos(wpt +0) + sin(wgt + 0)}

3)
From Eq. (3)/ (1)
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Bygem = 31.16/=5.04 (hor. /ver.)

L =20.3 m (distance from the ID to PM-XBPM)
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Nominal kicker power (%)

I 3 = = - SHI ==
R E PM-XBPM DAIERE : PM-XBPM &> THE
g e b _ Horizontal ~ rom-a xS —
Pulse-mode D_';clidser 50 Q Term. g | | | I
XBPM £ oof
1 \l \/ é 02 r
y I 8
A (o] 40 m : g 0.5m 2 0l
UL I UR ! /_\‘0 o
H X [UR} ' O 8 o
__ﬂ__> : /ﬂp _'g 01 _:
L U [tC] : @, 5 |7
] . —~ £ 21 Nominal kick power:
: ~ 5 22 100 %, 75 %, 50 %, 0%
Machine tunnel : Experimental hall 0.4 ! ' '
A—— 1 — 0 3 10 15 20 25 30 35 40
Turn #
‘ g 06 Vel’tical V() = Ay x (UL + UR) = (LL + L)
ftEhiE. PM-XBPMOERE £ | [+ 1 ——
= e Ve - - -Vert V=100%
.E g 05 |® . _: % 3
o 03| = iR N ;
.tglg’ 02 L E 0 l I’ ; if'.l..“,hi'.ﬂ}‘]?\}sl{l’izll 'hi
2 ol c \J\j j\'? i
== 2y » T o 4
SBL=StE—LD  E | 5,
=M= Bl-% 3 S Nominal kick power:
?JEII]EH (j:\ DACH:IIjJﬂ_' i‘-l- = o 5 2 50 75 700 E 100 %, 75 %, 50 %, 0%

I 1 I
5 10 15 20



SPring..8

Mt
p

BT PM-XBPM {7 & B%]

ﬁﬁﬁﬁ | EEAME

0.16 06

0.5
04 F
03

0.2 |

slope = 0.99 slope = 1.07

0.1F

Measured amplitude by PM-XBPM
(mm)
. o .
&
Measured amplitude by PM-XBPM
(mm)

0 004 008 012  0.16 0 01 02 03 04 05 06

Estimated amplitude from SP-BPM data Estimated amplitude from SP-BPM data
(mm) (mm)

IKEAR, BEAMELICERALETRGMEREFHERL -,




SPring..8 15
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Horizontal beam fluctuation
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Waveform similarity in variation of ID gap?

12.0 mm

ID gap 9.6 mm

Current signal {// 50 2)

ID gap

ID gap = 6.7 mm

0.80 : , : 0.80 . 080 . . .
——5mA —35mA
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= =
= =
>
020 | ‘m 020 | il 2
=3 5
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HV =+300 V, 4 GHz b.w. Average: 10 fimes HV =+300 V, 4 GHz b.w. One-shot measurement HV = +300 V, 4 GHz b.w. One-shot measurement
-0.20 1 1 1 020 1 I 1 020 1 1 1
-4 0 4 8 12 4 0 4 8 12 -4 0 4 8 12
Time (ns) Time (ns) Time (ns)
arrow band filtered Normalized
ID gap = 9.6 mm Waveform (Tek 059_ch1) 202200627 025
Applied voltage = +300 WV - - T \>=
(H. V)= (-0.04, 1.70) 200 MHz B.W.. Normalized at Bunch Current = 1 mA
10 psfpoint Ty, 12wits L e 5mA
0.40 a 020 [ A.‘ """ 4mA _
3 A 3mA
020 -~ 'r'.I'-"‘ """ 2ZmA
= 2 015 | B ima |4
g E i
oo b S’J '.“,'. 3
= 2 o010 | ]
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-« 010 1‘: '
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E 5 o005 | ]
o 8 {:M
[1:] m 4
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010 t Z 4
-4 1] 4 ] 12 16 4
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4 0 4 8 12

cf: Waveform in 200 MHz b.w.
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How to avoid the space charge effect

Case 1: Week X-ray

XBPM blade detector
week X-ray

)
- A
oo

electron

Case 3: Mild X-ray and collector

i

o .

Two measures to avoid the space charge effect:

(1) Applied voltage of the photoelectron collecting electrodes.

Case 2: Week X-ray and collector

VAT VATV E Z;iiﬁy
[e] &
O. o O-
Collector o
HV=+100V

Case 4: Intense X-ray and collector

intense \

VWWWHs

Current signal (V / 500)

Current signal {mV / 50W)

30

20

10

800

600

400

200

——
- Prototype, | Bl
_ +A400
Average: 100 times |
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
| -2 O 2 4 5 5 10 12
Time (nsec)
— T v r T T T T 1T T r T T
- Modified type ——+500v
i —— 4300V ]
| One shot mesurement |
-200 M R 1 PR S I S S I S R
-4 -2 0 2 4 6 8 10 12
Time (ns)

(HV = +100V -> +500V)

(2) Insertion devise (ID) gaps for fixed point observations (FPO).

(Wider gap)
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Pulse helght Standard deviation | ID = 6.668 mm

Applled VDItage: variable
(H. V)= (-0.04, 1.70) Area (Integral)
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- 1500 _ _ £ o
= ~ 0.010 | 1
E S
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S T 0.005 - -
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500 [ . i
U-'"'""""""""""""- oooo Lo ! ey
-2000 -1500 -1000 -500 0 500 2000 1600  -1200 -800 -400 0 400
Applied voltage (V) Applied voltage (V)
of collecting electrode of collecting electrode
0 N =N == —] A== == 7?%75‘43_5<’C:6 oL o
NWILZES (EE2) 3. XEFINESR -

DEMMEBEICKE {IKFT %, AT NIE. DEEEITECIIZ NS,
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“11/29-bunches + 1 bunch” mode with top-up injection

Horizontal beam pesition {mm})
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030 L.
-100
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1
1
1
1
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1
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ID gap = 9.6 mm

B [E1 2] -

4.8 us (208 kHz)

Pulse-mode XBPM
at BL35XU

MNoise floor
(resolution)

6.5 pum std

479 us

Injcted on the single bunch

Horizontal
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100

150 200 250

Turn number
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0.00 £

y
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. 020
=
£
E D10
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3
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= 010
o
5
~ 020
0.30
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Pulse-mode

40m

Oscilloscope

4 GHz b.w.
Divider —
Attenuator _8dB /\UULL
- II{ .\\'
10dB J \UR+LR
50 Q Term. ] —
& — 208 kHz
/ Q000
Left
L 508 MHz
counter

RF reference

Machine tunnel

signal

Experimental hall Injectiontiming signal

(every 20 ~ 40 s)

MNaoise floor
(resolution)

Injcted on the single bunch

Vertical

479 us

50 100 150 200 250 300
Turn number
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[ e
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{b) . | (E) _—-—W—_,

e S

4 ps {div

o

— -
t 4[] ns /div -
T > Bunch separation s
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(C) [ 73 ‘ ':: (f) x> N . - - N PR . - - Jv:
40 ns / div Bunch separation -
. > 23.6ns -

Ll L)
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. ID-BL (BL35XU) |- CEE M ER & ==
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MERE: ERLETHEGIEEZHEDR (L. AERBHSEHCDXL)
SfREE: <10 um RMS (GZEtHiEEZ EZR/L)

ASTEFDIRENERE : ID-BLT., #1OT/NILRABDBIEIZRIY
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