
 

 

ME

Jin
Kyu

Pohan

Abstract 
The synch

employed to
at 2.5 GeV P
beam sizes i
fitting metho
the backgrou
we will discu
and the meas
 

 The beam
emittance in
respectively. 
developed in
synchrotron 
electron beam
measuring a
beam sizes 
manner. Prof
by visible li
(ε୶ ൌ σ୶σ୶ᇱ ,
synchrotron 
beam size.  

 

SET UP O
BEAM LI
As shown i

the hutch s
polarized lig
The CCD ca
measurement
radiation. Th
the interferen
 

A quad-slit 
vertical inter
 

EASUREM

n-Yeong Ry
ungpook Na

ng Accelera

hrotron-radiati
o measure the
Pohang Light 
in vertical and
od by Mathem
und variations
uss the interfe
sured results.  

INTRO
m energy, cir
n PLS are 2.5

SR interfero
n order to me
radiation. Sin

m has good sp
a small beam
as small as 
file of the inte
ight in typica, ε୷ ൌ σ୷σ୷ᇱ ) 
radiation. It 

OF INTER
INE  
in Figure 1, w
lit. The ligh

ght filter, a 6
amera is insta
t of the interf
he pc connect
nce pattern inf

OPTICS S
is used for t

rference patter

MENT O

yu, Ji-Gwang
ational Univ

ator Laborat

ion interfero
e beam size i
Source [PLS]
d horizontal d
matica and R
s by passing t
erometer syste

ODUCTION
cumference a

5 GeV, 280.56
ometer with 
easure the sp
nce the SR b
patial coherenc

m size[1]. We
~ 10 μm in 
erferometer p
ally 650 nm[

is related to
is calculated

RFEROME

we use a mirro
ht is passed 
50nm filter, 
lled at the en

ference pattern
ted with CCD
formation.   

STRUCTU
the creations 
rns.  

OF BEAM

g Hwang, E
versity, 1370

Ch
tory, San-31

ometer has 
in the storage
. We measure

directions usin
Root. We mea
time. In this p
m, analysis of

N 
and beam cu
6 m and 180 
18.9 nm-rad
atial coherenc

beam from a 
cy, it is suitab

e can measur
a non-destru

pattern is mea
2]. The emit

o the brightne
d by the ele

ETER IN P

or to guide lig
through lens
and CCD cam

nd of set-up fo
n from synchr
D camera rec

URE 
of horizonta

M SIZE AT

Eun-San Kim
0 Sankyok-d
hang-Bum K
1 Hyoja-don

been 
e ring 
ed the 
ng by 
sured 

paper, 
f data 

urrent, 
mA, 

d was 
cy of 
small 

ble for 
e the 

uctive 
sured 
ttance 
ess of 
ectron 

PLS 

ght to 
s and 
mera. 
or the 
rotron 
ceives 

l and 

 
 
Figu
using
addit
disto
 

 

Fi
can
real-
time

T POHAN

m, Hyang-K
dong, Buk-k

Kim 
ng, Pohang,

Figure 1: sc

ure 2 shows th
g the quad-s
tional installa

ortion of light 

Figure

gure 3 shows
measure the

-time. The m
 is directly tra

NG LIGH

Kyu Park, H
ku, Daegu, 

, Kyungbuk

cheme of the in

he quad-slit us
slit are the 
ation of doubl
waves due to 

e 2: Quad-slit 
 

s the beam siz
horizontal an

measured beam
ansferred to th

HT SOUR

Hyun-Duk K
702-701, K

k, 790-784, K

nterferometer 

sed at PLS. Th
following; co
le-slit and the
beam splitter

 
in interferom

ze monitoring
nd vertical b

m size inform
he control room

RCE  

Kim 
Korea 

Korea

in PLS 

he advantages
ost down of

e reduction of
r[3]. 

meter 

g in PLS. We
beam sizes in
mation in real
m.  

 

s 
f 
f 

e 
n 
l 

MOPE037 Proceedings of IPAC’10, Kyoto, Japan

1056

06 Beam Instrumentation and Feedback

T03 Beam Diagnostics and Instrumentation



 

 

Figure 3: 

FO

The intensit
pattern at the
  
 
 
 
 

 
where ω i

silts, R is di

the light and
size and visib

 
 
 
 

Figure 4 sho
650 mm wav

Figure 4: R
distance of

2)( = Ixy

Horizontal an
with th

ORMULA F
MEASU

ty for ether ho
e position of x

s width of the

stance from C

d γ is visibili
bility is given 

ows the visibi
velength as fun

Relation of be
f 12 mm, wav

σ beam =

sin(
0
⎢
⎢
⎢

⎣

⎡

x
R

x
RI

λ
πω
λ
πω

 
nd vertical int
he quad-slit. 

FOR BEAM
UREMENT
orizontal or v

x at CCD is giv

e slit, D is sep

CCD to slit, λ
ity. The relati
by 

ility for 12mm
nction of beam

eam size and v
velength of 65

γπ
λ 1ln

D
R

=

co1(
)

2

+
⎥
⎥
⎥

⎦

⎤

γ

erference patt

M SIZE 
T 
ertical interfe
ven bellow, 

parated distan

λ is waveleng

ion between

m slit distance
m size. 

visibility(slit 
0 nm). 

γ

),2os ⎟
⎠
⎞

⎜
⎝
⎛ x

R
D

λ
π

 

terns 

rence 

nce of 

gth of 

beam 

e and 

 

To 
two 
appli
The 
mini
meas
data.
Figu
we p
5 and

Figu
data.
back
 

Figu
(b) b
from
 
We

fittin
resul
and R
with
beam
estim

,

BEAM 
measure the 
methods; on

ied for fit to 
another meth

imum and ma
suring the be
. The raw sig

ure 5 and 6. A
perform the fi
d Figure 6. 

ure 5: Horizon
. (b) backg

kground from 

ure 6: Vertical 
background d

m data (d) fittin

e compared the
ng method usi
lt showed a 
Root. We also

h min/max me
m size is aro
mation by the 

(a) 

(c) 

(c) 

(a) 

SIZE MEA
beam size, th

ne method ca
the data with

hod called the 
aximum of in
eam size, we 
gnal data and 
After subtracti
itting. These r

ntal interferen
ground data. 
data (d) fitting

interference p
data. (c) subtr
ng with data. 

e results of th
ing by both M
good agreem

o compared th
ethod. As sho
ound 42 μm.
fitting and mi

ASUREME
he visibility is
lled the fittin

h the fitting fu
 min/max me

nterference pa
subtract back
background 

ing backgroun
results are sho

nce pattern da
(c) subtrac

g with data. 

pattern data (a
raction of the

he beam sizes 
Mathematica a
ment between 
he results by f
w in Figure 7
.  Results of
in/max metho

(b) 

(d) 

(d) 

(b) 

ENT 
s extracted by
ng method is
function, y(x).
ethod uses the
attern. Before
kground from
are shown in
nd from data,
own in Figure

ata (a) signal
ction of the

a) signal data.
e background

calculated by
and Root. The

Mathematica
fitting method
7, the vertical
f beam sizes

ods are similar

y 
s 
. 
e 
e 

m 
n 
, 
e 

l 
e 

. 
d 

y 
e 
a 
d 
l 
s 
r.  

Proceedings of IPAC’10, Kyoto, Japan MOPE037

06 Beam Instrumentation and Feedback

T03 Beam Diagnostics and Instrumentation 1057



 

 

 
Figure 7: Results of the beam size by the interferometer 
are compared by the Fitting method with Min/Max 
method. 
 

BACKGROUND STUDY 
For beam size measurement, we subtract the background 

from data. We check the time dependency of the 
background.  Background comes from dark current of 
CCD. To measure dark current in CCD, we take data from 
CCD by shutt off the light. We measured the background 
at intervals of two hours and eight days. The average of 
each background data is shown in Figure 8.

 
 
Figure 8: Time dependence of background data. The a1 
data received at 1:30 pm, a2 data received at 3:50 pm on 
April 30 and a3 data received at 5 pm on May 7.  
 
The difference of the background between eight days is 
similar to the difference of the background between two 
hours. Background is little changed for eight days. This 
result is shown in Figure 9. 

 
Figure 9: Comparison of the background change between 
eight days. Beam size estimated by fitting method with 
different background. (a) Background: 5pm in 7 May 

Signal: 3pm in 30 April (b) Background: 2pm in 30 April 
Signal: 3pm in 30 April 
 
Figure 9, we shows the signal from background 
subtraction with different background data. The difference 
of between Figure 9 (a) and (b) is about 0.4 μm. This 
different is negligible. 

CONCLUSIONS 
We performed the measurements of beam size using by 

fitting and min/max methods. It is shown that the 
measurement of  the beam size estimated by fitting 
method is reasonable. Fluctuation of beam size estimated 
by the fitting method is smaller than the Min/Max method. 
Beam sizes estimated by the fitting and min/max methods 
are in a good agreement. We also checked the time 
dependency of background. Background due to dark 
current of CCD was not varied for 8 days. 
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