Window
Fused Silica

S-20 Photocathode

MCP 1 320um
8um pore/10um pitch
MCP2 800um
10um pore/12um pitch *
950um

Fibre Taper
3.37:1 reduction

CCD(385x288)

Schematic Structure of Detector Head

Fig. 1_1.



-~ Pinhole array
~ image for
- resolution
~ test at visual
- wavelengths

13H 17M 44S  13H 34M 248 19988317, Fig. 2.1
DEPB22 Res Blue 1888S CCD=(65,17) (1678,1839)  397-2208-4958 DEP_#1 tube
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1ZH 46H 093 1ZH 56H 095 19980701 Fig. Z2_1B
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Uc=4860Y

Uc=3868V

Uc=206V

Uc=166V

Uc= 58V
DEP_#1 #e #4 #5 #6 #?

SEx5Epm
13H 171 445 13H 34K 245 19988317/

RESBHZZ Pinhole standard profile with Blue LED (gray scale contour)

Fig. 2.2



Uc=488Y

Uc=306V

Uc=286V

Uc=186Y

Uc= 58V
DEP_#1 #e 4 #5 #6 w7

2B8x58pm
15H 11M 825 16H 181 135 1998-83-17~

RESHIE Pinhole standard profile with Red LED (gray scale contour)

Fig. 2_3



#1 intensifier
S5um Resolution vs Uc

Blue LED (468nm)

Fig. 2_4

480 388 260 58 volt




Resolution vs Uc

Red LED (63Bnm)

#1 intensifier

a8 volt




Pinhole image
at 200nm with
monochrometer

only 3 pinholes
vere used for
the resolution
test, because

» | illumination
liced area 2 it uwas not uniform

DEP #6 Tube

512 pixel — ' A

il

15H 16M 305 15H 36M 305 19980708/ Fig. Z_6
DEP142 Bes Z200nwm 12008  399-2400-5228 DEP-6 SLITS 3.5 3.5 Fudi F=7.2



Photocathode
Uoltage

400U

D==——— 19x19un square

300V

| 200V

100U

20U

180nm 200nm 225mm Z250nmn 27onmn 300nm 325nm

Spot profile v.s. wavelength and photocathode voltage. DEP #6 tube

Original image was magnified by x3 with dithering Fig. 2-7
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180nm Z00nm 229Nmn 250nmn 275nm JO0nm 325nm

Sliced profiles of spots at various wavelengths. DEP #6 tube Fig. 2_8



DEP_#Z tube average of X,Y-widths

288, 258, 388nmn
188,358

Fig. 2.9

58 volt




DEP_#6 tube average of X— and Y-widths

288, 254 , 388
188,225,275,325nn
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Fig. 2_11

58 volt




[] DEP_#1

»¢, DEP_#4

Estimated resolution in a raw image




R.Q.E. of DEP intensifiers
(DEP’ = measurement)

3888 48004 1010 668004 7800A
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Edge
emission
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B1H 38M 16S @9H 3BM 165 19988318/ | Fig. 4_1a
DRKAIS Dark 268005 T=23 deg 4x4Bin 398-2200-495@  DEP #1 tube



Average MCP
dark
B.24 c/s.cnd

21H 12M 478 11H 34M 278 1998.83.16» Fig. 4_1b
DRKAZA Sw-on Chammel 548885 4x4Bin B0-2266-5100 DEP #1



48860 c/s.cnl

_. from edge
~73400 c/s-cn2

Average
dark
— 13.3 cr/s.cm2

2880

[P ——

(G[0[0)

= 372 pix =

i6H 18H 315 16H 48H 315 19988426/ Fig. 4_Za
DP4813 Dark  B1B8BES  458-2388-5870 bxbBin 3074x2384 DEP_#4



Average MCP dark
B.46 c/s.cmd

.

-~

el

.BEHA96 C/S

There are bright
MCP pores but
all are bhelouw
spec (B.B5 crs)

‘No edge emission

.BA@5%4 c-s

== IB?E pix —
15H S56M 883 11H 28M 893 19988426~ Fig. 4_2b

bP48ig SW-on 739295 B-2270-5898 6x6Bin  3B/2xZ384 DEP_#4



edge emission
1248 crs.cm

A.87 crs

Faint F-F illumination (as alternative Dark frame)

18H 18M 283 11H 481 283 195988518/ Fig. 4_3a
nPshas F-F B54885  log < full 447-2368 6x6Bin 3U72xZ2384  DEP_#5



0.8682 crs

-
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A.19 crs
T

- fiverage MCP dark
" @8.63 c/s-cmd
-~

E.Bﬂl C/S

There is one
sw—on chammel

at edge ¥

224 c/s cmd

- 3072 pix =

18H B3M 585 19H 33M 588 19988511~ Fig. 4_3b

DPSH14 SW-on 548885 +98  log 8-2358-5448 6xb6Bin 8702384 DEP_#5



i 400 cr/s.cné
Average |

ark Current

11 crs.cné

300
200
100
0
3072 pix =
11H 58M 15% 13H 58M 158 19980625/ Fig. 4_4a

Dark 7200sec  450-2410-5200 DEP #6 tube shouws low dark and edge emission



Average

— MCP dark
0.4 c/s - cnd

There is no
bright MCP pore

= 3072 pixel =

17H 38M 135 OBH 38M 135 19980625 Fig. 4_4h
THPBO8 Sk-on 540008 90R th=17 bias=2.4 0-2400-5210 8x8bin DEP #6



50 c/s - cml

Dark auerage;
7.4 cr/s-cm

T ~Sl-on
chamel
0.005 crs

30

Z0 from edge
14css.cnd

-

0o

W

= 30?2 pixel

i5H oM 095 17H S0M 995 19900028/ Fig. 4_5a
Dark 7Z200sec 448-2450-5200 DEP#? tube shouws excellent dark current



' 10 c/s - Cm

0.0004 c

SW—on
— chamel
0.007 crs

chanmnel

. Average
MCP dark
0.58 c/s.cné

_from edge
L~ 3.7 c/s-cné

= — 3072 pixel ——— =

18H 28M 363 09H Z8M 3635 1998-06,28/ Fig. 4_5b
Sl-on channel  54000sec  0-2440-5210 DEP #7 shows weak edge emission
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raw F-F

DEFP _#Z tube

upper area

There are
1 strong
SU-on chammels




DEP_#2
central regiom
hlemishes

Fig. 5_2h




Raw Flat Field

DEP_#4 tube




Flat Field
divided hy
other F-F

DEP_#4 tube

searching for
hlemishes

pretty clean




Raw Flat Field

DEP_#5 tube




3072 pix

Flat Field
divided hy
other F-F

to search
hlemishes

relatively
clean




30?2 pix

Raw Flat Field

some of black
spots are
originated in
Thomson CCD

DEP #6 tube




Flat Field divided by
other to remove black
spots originated in
Thomson CCD

There is several
spots, but all are
located in the edge
of 2048x2048 window

3072 pixel




Raw Flat Field

Some of black spots
are originated in
Thomson CCD

DEP #7 tube




Flat Field divided by
other to remove hlack

spots originated in
Thomson CCD.

A 20+ spot is located
L near centre.

3072 pixel




