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Abstract

An experimental investigation of the transverse beam size and beam lifetime of the SAGA-LS storage ring has been
performed using a movable beam scraper. We measured reduction of the beam lifetime due to the quantum effect resulting
from the insertion of the scraper rod. The transverse beam size was derived from the lifetime reduction through the lifetime
analysis using the quantum lifetime formula. The measured beam size roughly agrees with the designed value. Moreover
the lifetime reduction provides information about the residual gas species and the vacuum pressure under the low beam

current condition.
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Figure 1: Reduction of the quantum lifetime by insertion
of the scraper rod. The scraper position is defined by the
scraper to beam distance. The blue line is curve fitting of
the quantum lifetime reduction. Top: Horizontal scraper;
Bottom: Vertical scraper.
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Figure 2: Beam size evaluated by the scraper measure-
ments. Designed beam sizes at the center of the straight
section are indicated by blue lines. Top: Horizontal
scraper; Bottom: Vertical scraper.
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Figure 3: Top: Reduction of the beam current by horizon-
tal scraper insertion. Bottom: Contributions of the quan-
tum and gas scattering lifetimes to the beam current decay.
The gas scattering lifetime was calculated by assuming the
average pressure of 4 x 1078 Pa for nitrogen molecule.

A7 L—_my REHRe i — AL~ mA LTS
L, BTHOGL Y BICH AELEFGNBDO TS, B —L4
YA O IZ BT F i XEA 2 58I TIT > T\ 5
D3, W ABELF A S B 72 5k B 1L, PR T A DIE
NERDZEATHERNESIND. BTFHMENT CE=
B— A’HW’XE’)EHU"C 7y FAF vy U HOE— NER
DWEPEFRIND KHOBEIAENERE L. 22
“C%@@ﬁ 2 HELFMIL, SAGA-LS EEFZfEY v 7

B 5 v —aFEaofres L Bl 2 Tk,

TV T 1.4 % BT D e — NER O R
EE%# RO ARELFMOTEE2K 3 & 41577,

BT 7q IXET-FFf, TR, M, B 1EH ABELFE M (T
W74 — REEL, A 7 —8EL, HERS), riEh—%
W@E~Aﬁﬁ%ﬁbfwé.%%ﬁX@d§£®$k
WET S L, BEERLEZHBT2E/1T4%x1078PaT
Hotz. ZOENMIERY v 7 OEZEE (CCG) DY
B —FH LT\, HAWEHN E BT HEhOES

a5 &, KEr Yy ROFATIIE—2FMmORA%E
FTEFFHMOMR L NS, —JF, EED v RfEA

TIEHETFHEMICL D B — LM ®%@@wh,ﬁxﬁﬂ
IC L BDFEMBOBHINTNEZ NG,

W EME & oan s AV B O R, 22— —
HEHEF (300 mA ZFHl) DR ARIFIKB DT & — @Jb
RFESTFNEE (HE 13) LbhoTns Bl Ll
NG, AEIORIERFIK LREEEDERE T AR &5
EERET D &, MEMBICEAST RGN AET
300 mA ZfglF S [FISE E 7o 7=, Z OfERITIEANTIZT
WER D V7 DIESE LTZIT ARV, Lo TEA

Beam current [mA]
I

Lifetime [s]
3 o
a

UM IR IS I IR I IR I
01 02 03 04 05 06 07 08 09 10

Vertical scraper position a, [mm]

Figure 4: Top: Reduction of the beam current by vertical
scraper insertion. Bottom: Contributions of the quantum
and gas scattering lifetimes to the beam current decay. The
gas scattering lifetime was calculated by assuming the av-
erage pressure of 4 x 1078 Pa for nitrogen molecule.
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