NEW FEATURES AND MEASUREMENTS USING THE UPGRADED
TRANSVERSE MULTIBUNCH FEEDBACK AT DIAMOND

G. Rehm, M. Abbott, A.F.D. Morgan, Diamond Light Source, Oxfordshire, U.K.
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Tune Measurement

Swept excitation and I/Q detection
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Fast Scanning of Transverse Mode Damping

g5F

Tar

BSF

0 1a0

200 300

400

a0n 600 700 aon

g5F

Tar

6.5 [

1] 100

200 300

400

500 600 700 aoan

u
SR23C-DI-TMBF-01 Triggers
Trigger Config
DDR: | s58 /|| oneshot /| Feady || amvrie ||| swp |0 s
Ph L k d L T T k' Buf: | Hardware _|| Retrigget _II Busy | & dFire | Stop IlD turns
ase OC e OO p u n e raC I n g el Busy Separate | | stop |
Hardware Triggers
— DDR — Buf Input.
: Trig || Enable || an [ [Ine lEnaple || [ an | LMo | ves
SR23C-DI-TMBF-01 Tune Following ot | anore J1 [ an | [ Mo [] Mo
Tune Following Frequency ADC | Ignore _| | |Blankin_q | | [] no | Ignare _| | | al o I [[] Mo [] no
0.2z 3EQ | Ignore _| | | an | [] no [] no
01215 SCLK |Ign0re_||| All _|||:|N° |Ign0re_||| All _|||:|ND [ ] me
021 ADC min/max threshold: IW SEQ trigger state:lD—
Synchronisation
0209 3ync bunches: Sync I Zero offset; | 190 Blanking: I 10000 turns
0.2 Reset sync: ADC: 7 ns Source:
3ync phase: 15 Status: Synchronised l
0185 | T T T T T | T T T T | T T T T T | T T T T T |
0 1000 2000 3000 4000 Trigger Status
Tune Selact Data lost detect Phase: 14 Age: 00s  Count: 13776633 e |
Dweme - 200 Integral: 200 D T -_DEhUQ Aorennt s o — =
Bunch: 200 Proportional: IW .
e e ] ] FIR input overflow
Inl:lr:i:,: ot Sm'I:eIHEIunch_IJ Mag. fimit: ID [] [ Detector accumulatar averlow
P p— Offset limit: I 0.025000 [] [[] Detector autput overflow
Blanking: Target: IDEI— [] ] Signal magnitude toa small
Run status: Running IR decay: e O DL Erequetnctytshm foo large raw data, color = bunch position * bunch magnitude - mean per bunch
' urrent status _ : I ,
stat || stp | 1.3 ms FleRs s SR | I "'”'“”“"_'_'.'_.L |m|| .___:::” | ||||l||1| ‘”‘||‘|||||||||||]|H|"|H||u|||||||||||1‘|rmmm”l”"|
Readhacks : f -l H !
Angle: -1.406 Current Min Max .. Filter rate 100 - I | | i
Angle delta:  -1.4005 I -306 -239 -129 Vag;‘:;;"
Magnitude: 355 a: 181 39 200 383.5 M3 TR I 500
m Delay Correction 0 |l|||||!‘ll|!||||!|l|“|‘ | "”|||||||i'
HCO freq: I 0.20900 0.204211 _2,\1 0 Phase offset: 150.80 ' ‘ I 5!iiliHili|||;l=|l;;\!;\lg\i\!|||i 400
NCO gain: 021181  3835ms || Loopdelay: [ x| 300 [~ i i
400 - | 300 .-
w i
g |||i|||||“|.||||i |*|"'|' I o
3500 7 AR AR L il h
One tune reading ever Lt
i || | | 1L m
g y 600 |l||l|| ||“___|_!!I!!|5|IH|I”_!
100 turns or 187us ol -
l I H| ‘ LALE R 1000
| \lmulnmnnl I i \|||l\ i
il ‘l"“”'“'”"'”'"" muluulu\w\l\\l‘\"‘l““"l‘ |n||ll'|,|||||ll||| H”""m Wi ‘
900 il ||“” |!|||||| |.|.|i|i||l||.| ll\ w‘w‘”“l I\'"l'llll““llll“ l l lH
AU ) M..mn||||||\||H|\ .m||i|||||||||\|m| ..u.imhll'l\l\ .||||||||||| |
1000 2000 3000 4000 5000 6000 7000 8000 9000 10000
' ' ' ' ' ' time [turns]
horizontal
vertical | . - .
1 lon instability with poor vacuum 0 ooz
] 0.225
_ 0.018
1 0.016
. 0.22
0.014
- - 0.012
] 0.215
i 0.01
ww 1 0.008
0.21
. 0.008
I' 0.004
)l 0.205
- LN, = 0.002
hie ]
H i | 0.2 25
20
i 15
0.195
10
] ] | ] | ] ] | ] 5
100 200 300 400 500 600 700 800 900 1000
frequency [Hz] 880 modes 936

Selected single bunch

SR23C-DI-TMBF-01 DDR Long Buffer

T T T T | T T | T
0 10000 20000

-2000=3 . .

Bunch by bunch, first § turns

T | T
30000

T T
0 2000 4000

Bunch by bunch, long window

T 1
G000 a0o0

T T LI T
0 S0000 100000

T T
150000

T T
200000

DDF Tigger [ DoF burer
sot____J|| oneshot _I| Ready amiFire | (0 SIS apc |
|:| Detectar input overflow Start | | Stop | Bunch offset: IT
|:| Detectar accumulatar overflow Stop: Manual stop | | Tum offset: T
[ '@ scaling overfiow B0 ETE
[ Detectar averflow Detector delay: 0.013
EXIT

30

200

250

QRS time [turns]

e

bursting bunches in low alpha on horizontal TMBF 4000

0 2000

1 1 Bt L " L | ]

100 200 300 400 500 600 700 800 900
Bunches at peak tune 0.002

vertical damping rates v chromaticity, 900 bunches, 300mA, user mode

% 10 vertical damping rates with full fill, 0 chromaticity, nominal SR mode % 10
5 T T T T T I I 3.5
116mA
——~~ 116mA/famp1000
i
i 198mA
4r H
! ~—=~ 198mA/amp4000
b | 300mA
1 o
N 300mA/amp4000
I I I, T
—_— | X I
3 i : ! |[ Lﬁ‘&m\ L[\'Ib wl]"I |I |
y I} It [rll.*v»\fL'r'lJ,\- | Ill.‘II I . | | ':I
Wi Yia ot g Loy
]!J/\A Ty Il.I lll'\.Ull J"‘--"«/ " lfl P
LT I r A A o
" b \r}hv, " | iy ' s [flﬁ ' £
] 2 II |I e ﬂ'fvm_r\'\-\'ﬂ “'Jr",l'l 1'Ljr"«. l'ﬂ ﬁ,lj v I =
© Win by i o oo | I -,
£ I (L W o, ¥ PV, IR -
g) 'lU J w .llwl 'l-'ll R Iy noo ?U'\'r v e v/ o =
= | fl[ll ! l- '| '|||\'\lr'|.l“ i h.'l [ (VI K
o &) Uy Ay o
g Ui N A I/ £
v RRPERRVEY _ o
° 1 s br‘I\.-Il‘l v o \4\tr'l,."l f e 'I £
/ Ay <
¥ o

-0.5
1 —
1
2 | | | | | | | | | 15
0 100 200 300 400 500 600 700 800 900 0
modes

natural+0

TMBF+0

natural+0.5
TMBF+0.5
natural+1.0

TMBF+1.0

natural+2.1

TMBF+2.1 ! ! ! ! ! ! !

100

200 300 400 500 600 700 800 900
modes

10000

6000

0.02

10.018
10.018
10.014
10.012
10.01

10.008
10.008
10.004

10.002

diamond



