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Abstract

In order to characterize the structures in the universe, The CFHTLS Wide 4 (W4)
field data of the T0007 version of the photometric color catalog generated from
observations made by Terapix with the filters of the Megacam camera of
CFHTLS and the images of Wide 4, W4 were used. In order to control the
photometric red shift values obtained with the spectroscopic red shift values, the
VIPERS catalog obtained by the spectroscopic method for the CFHTLS W4 field
was taken. The results of the studies for the ranges of 0.2 ≤ z ≤ 1.5 and 17.5 ≤
i'AB ≤ 21.5 of the redwood deposit were found to have a catastrophic error of
8.5% and an accuracy value of 0.031. As a result of the investigation based on
selected galaxy SEDs for analysis, the catastrophic error of elliptic galaxies,
which is quite different from the Milky Way Galaxy in 17.5 ≤ i'AB ≤ 24, is
determined as 4.1% and the accuracy value is 0.030; the best correlation
coefficient belongs to elliptical galaxies (r = 0.929). The relationship between the
photometric and spectroscopic redshift values obtained for elliptical galaxies was
determined as zp = (0.953 ± 0.008) zs + (0.083 ± 0.014).

1. Introduction
Recently, photometric redshifts with improved accuracy have been used to
investigate the large-scale structure of the universe. The spectral redshift method
based on spectroscopy is giving the values of fairly accurate. However, observation
values obtained from long observations are examined for spectral lines at expected
wavelength or frequency values according to galaxy types, and thus galaxy systems
are detected. Long observation times are needed to obtain the spectral lines of low
brightness galaxies which are far from the Milky Way. However, to take long
observation times from large telescopes used in such observations are difficult,
sometimes even impossible. Therefore, a photometric method in which in
thousands or even millions of observations can be made during the short
observations in today is needed in order to obtain the redshift values of different
types of systems such as stars, galaxies and quasars. Significant studies are being
carried out to reduce the error of the photometric redshift values.
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2. Literature Review
For the visible light,if the wavelength of the spectral lines in its spectrum of studied
object is increased or decreased, is called as "redshift" and "blue shift",
respectively. The light from the observed galaxies is usually shifting to the red
region of the spectrum. The "Hubble expansion" detected by Edwin Hubble means
that the Universe expanded independently from the direction. “The cosmological
redshift” used here is the type of redshift formed due to the expansion of the
Universe. Due to this expansion, galaxies are moving away from each other. There
is a non-random relationship shown in Figure 1 between distancing speed and
distances for this movement away. Here, the inclination is H=v/d. The relation
found in the existing methods between distancing speed and distances is given by
the Hubble Law's relation in (1):
v = H.d

(1)

Figure 1: The relation between distance (d) and distancing speed (v) of galaxies (Haynes,
2011).

(2)
Here , 0 is the value of wavelength when the object is stable,  =  - 0 is the shift
amount of spectral line,  is the value of observed wavelength, c is light speed and
v is the speed of approach / distancing. The position of the lines is related to the
relative speed between the source and the observer, as seen from the (2) relation.
The speed of become distant is found from the Doppler equation given by the (2)
relation (0 and c are known, Δλ is obtained from observations and thus, v speed
can be found).
Reliability of redshift values obtained by spectroscopic and photometric methods
is important. Spectroscopy is used in spectroscopic methods to obtain the redshift
values of different types systems (star, galaxy, quasar). How far the positions of the
spectral lines have shifted relative to the known wavelength (or frequency) and
the amount of redshift is calculated. In photometric method, photometry is used.
The photometric redshifts allow to determine the redshift value of objects that are
fainter than the limit that can be achieved by spectroscopic methods, according to
the characteristics of the telescope.
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The reliability of photometric redshifts depends on the method used to find the
photometric redshifts. Basically in the literature, artificial neural network method and
method of fitting of model spectrums are used for this purpose.
In the range of 1.5 <z <2.2, star formation activity is maximum and there is the general
mass accumulation, but there is no galaxy-like structure, therefore this z range (1.5 <z
<2.2) in the non-galactic astronomy is called by "redshift desert".
Ilbert et al. (2006) analyzed using the data of i'AB ≤ 24 for the D1 deep area of CFHTLS.
The authors used 3241 spectroscopic redshift values obtained from spectroscopic
observations made by VIMOS (VVDS-022604) for the D1 field in the range 0 ≤ z ≤ 5 to
evaluate the photometric redshift results. It is stated by writers that galaxy types are
important on the results. The results show that the best accuracy and catastrophic error
values are in the range 0.2 ≤ z ≤ 1.5.
Arnouts et al. (1999) used the standard ϰ2 (chi-square) method. No spectral information
was used in their work. They used elliptical, Sbc, Scd, and irregular galaxies SEDs
observed by Coleman et al. (1980). They added a starbursts (SB) SED from Kinney et
al. (1996) and adapted them to ultraviolet and infrared wavelengths. No redness value
was applied for the spectral types prior to Scd. The results of the standard ϰ2 method
were compared with the spectroscopic redshift values taken VIPERS for i´ ≤ 22.5. In the
faint magnitudes, galaxies with Δz (zs - zp) > 1 is very numerous, often in the range of
1.5 < zp < 3. Most of the catastrophic errors are due to misidentification of Lyman and
Balmer cuttings. It is stated that the infrared observation data is important in the
reduction of faults.
Coupon et al. (2009) obtained zp values by using filter fitting method with Terapix
T0004 version for CFHTLS wide and deep fields. They used 16983 highly accurate zs
values from several spectroscopic surveys to test their zp results. According to the
authors, the range of 0.2 < zp < 1.5 is better compatible with zs values. The accuracy
value at i'AB < 24 for the D1 field is 0.028 and the catastrophic error rate is 3.50%. In
large areas, the accuracy rate at i'AB < 22.5 is 0.036 and the catastrophic error rate is
2.80%. The catastrophic error rates in large areas are 5% in i′AB < 23 and 10% in i′AB <
24.
3. Material and Method
3.1. Material
The CFHTLS Wide 4 (Wide 4, W4) field data of the T0007 version photometric
color catalog generated from observations made by Terapix with CFHTLS u*g'r'i'z
'filters of Megacam cameras were used. The VIPERS (VIMOS Public Extragalactic
Redshift Survey) catalog obtained by spectroscopic method for the CFHTLS W4
field, was taken to control the photometric redshift values obtained from our
analyzes.
3.1.1. CFHTLS Data
T0007 of CFHTLS values contains the depth fields of D1, D2, D3, D4 and the wide
areas of W1, W2, W3, W4. The locations of CFHTLS wide and deep fields are shown
in the sky map in Figure 2. The central coordinates, the observed total field
number for respective field and the total field informations of these fields as
degrees2 are given in Table 1 (SNLS Team, 2013).
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Figure 2: The locations of CFHTLS wide (W1, W2, W3 and W4) and deep (D1, D2, D3 and
D4). The near-point red line represents the ecliptic plane, the far-point line represents the
galactic plane, and the NGP represents the North Galactic Pole (SNLS Team, 2013).

Table 1: Central coordinates of CFHTLS wide (W1, W2, W3 and W4) and deep fields (D1,
D2, D3 and D4), the observed total area for respective field and total area as degrees2
(Hudelot et al., 2012).
CFHTLS
region
D1
D2
D3
D4
W1
W2
W3
W4

Coordinates of
Reference Center
(α , δ) (J2000)
02:25:59 -04:29:40
10:00:28 02:12:30
14:19:27 +52:40:56
22:15:31 -17:43:56
02:18:00 -07:00:00
08:57:49 -03:19:00
14:17:54 +54:30:31
22:13:18 +01:19:00

The number of
observed total field
(nxp)
1x1
1x1
1x1
1x1
9x8
5x5
7x7
25

Total field
(deg2)
1x1
1x1
1x1
1x1
8,5 x 7,5
4,8 x 4,7
6,7 x 6,6
23,3

The center coordinates of the W4 field are: RA (2000) = 22 13 18 and DEC (2000) =
+01 19 00. In CFHTLS W4 field, there are 1258700 objects in the redshift range of
0 < z < 6. The locations of the subfields of the CFHTLS W4 observed in T0007
observations by dividing into 25 sub-fields are given in Figure 3, and their names
and center coordinates are given in Table 2.
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Figure 3: Central coordinates and locations of the subfields of the W4 field (Hudelot et al.,
2012), which were examined by dividing into 25 fields in T0007 observations.

Table 2: Central coordinates of 25 subfields of the W4 field in T0007 observation
(Terapix1, 2012).
No
W4 Field
RA(2000)
DEC(2000)
1
w4.+2-2
22 20 53.78
-00 31 00.0
2
w4.+2-1
22 20 53.77
+00 23 00.0
3
w4.+2+0
22 20 53.88
+01 19 00.0
4
w4.+1-2
22 17 05.77
-00 31 00.0
5
w4.+1-1
22 17 05.77
+00 23 00.0
6
w4.+1+0
22 17 05.82
+01 19 00.0
7
w4.+1+1
22 17 05.94
+02 15 00.0
8
w4.+0-2
22 13 17.76
-00 31 00.0
9
w4.+0-1
22 13 17.76
+00 23 00.0
10
w4.+0+0
22 13 17.76
+01 19 00.0
11
w4.+0+1
22 13 17.76
+02 15 00.0
12
w4.-1-2
22 09 29.75
-00 31 00.0
13
w4.-1-1
22 09 29.76
+00 23 00.0
14
w4.-1+0
22 09 29.70
+01 19 00.0
15
w4.-1+1
22 09 29.59
+02 15 00.0
16
w4.-1+2
22 09 29.41
+03 11 00.0
17
w4.-1+3
22 09 29.17
+04 07 00.0
18
w4.-2+0
22 05 41.64
+01 19 00.0
19
w4.-2+1
22 05 41.41
+02 15 00.0
20
w4.-2+2
22 05 41.06
+03 11 00.0
21
w4.-2+3
22 05 40.58
+04 07 00.0
22
w4.-3+0
22 01 53.58
+01 19 00.0
23
w4.-3+1
22 01 53.23
+02 15 00.0
24
w4.-3+2
22 01 52.70
+03 11 00.0
25
w4.-3+3
22 01 51.99
+04 07 00.0
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3.1.2. VIPERS Data
VIPERS is the Visible Multi-Object Spectrograph (VIMOS). In our analyzes,
W4_Spectro_PDR1 catalog is used. VIPERS is designed to produce spectroscopic
values of ~ 100000 galaxies in the range of iʹAB < 22.5 and 0.5 < z < 1.2. The targets
of the survey are CFHTLS W1 and W4 fields. The survey area is 24 deg2 for 0.5 <z
<1.2. In the catalog, there are 30698 objects for 17.5 ≤ iʹAB ≤ 24. The objects
observed and detected for the W4 field in the VIPERS and the redshift informations
are given in Table 3 (Garilli et al., 2014).
Table 3: Observed and detected objects and redshift informations for the W4 field in the
VIPERS (Garilli et al., 2014).
Observed Detected
Measured
Reliable redshift
Field
objects
objects
redshift values
values
W4
31260
29897
28041
24050

4. Results and Discussion
4.1. Reliable Photometric Redshift and Brightness Ranges
Obtained zp values from our analyzes made by selecting 14 different parameters
and 11 different SED libraries in Le PHARE for 0 < z < 5 and available zs values, the
accuracy and catastrophic values and SED library informations were given in Table
4 to compare at the apparent magnitudes in 5 different i´AB ranges ((17.5 ≤ i'AB ≤
24, 17.5 ≤ i'AB ≤ 21.5, 21.5 ≤ i'AB ≤ 22.5, 22.5 ≤ i'AB ≤ 23.5 and 23.5 ≤ i'AB ≤ 24).
Table 4: The best catastrophic error and accuracy values obtained in 0 < z < 5 for 17.5 ≤
i'AB ≤ 24, 17.5 ≤ i'AB ≤ 21.5, 21.5 ≤ i'AB ≤ 22.5, 22.5 ≤ i'AB ≤ 23.5 and 23.5 ≤ i'AB ≤ 24. The
accuracy value is denoted by z and the catastrophic error by η symbol. The catastrophic
error measure η> 0.15.
17.5 ≤ i'AB ≤ 24
η z

SEDs

17.5 ≤ i'AB ≤ 21.5
SEDs

η z

21.5 ≤ i'AB ≤ 22.5
SEDs

η z

22.5 ≤ i'AB ≤ 23.5
SEDs

η z

23.5 ≤ i'AB ≤ 24
SEDs

CFHTLS_SED_a
llModlist04

CFHTLS_SED_al
lModlist04

CFHTLS_SED_a 12. 0.0 PEGASE2_M
llModlist04
30 45 od3list11

CWW_KINNEY_
allModlist02

CFHTLS_SED_a
llModlist05

CFHTLS_SED_al
lModlist05

PEGASE2_M
od3list12

CWW_KINNEY_
allModlist14

CFHTLS_SED_a 11. 0.0 CFHTLS_SED_al 8. 0.0
llModlist06
40 39 lModlist06
30 31

PEGASE2_M
od3list13

CFHTLS_SED_a
llModlist10

CFHTLS_SED_al
lModlist10

PEGASE2_M
od3list14

CFHTLS_SED_a
llModlist11

CFHTLS_SED_al
lModlist11

16. 0.0
40 62

η z

4 0.0
0 37

The obtained results from CFHTLS SEDs (η =11.40% and σΔz/(1+zs)= 0.039)
according to our analysis made in Le PHARE for 17.5 ≤ i'AB ≤ 24 were found as
better. For this reason, the results of CFHTLS SEDs are used for 17.5 ≤ i'AB ≤ 24. The
SEDs giving the best results and selected parameters from CFHTLS SEDs for 17.5 ≤
i'AB ≤ 21.5, 21.5 ≤ i'AB ≤ 22.5, 22.5 ≤ i'AB ≤ 23.5 and 23.5 ≤ i'AB ≤ 24 are given in Table
5.
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Table 5: The best results at 0 < z < 5 for CFHTLS W4 and parameters considered in the
analysis.
Brightness
Best valued
Best valued
Catastrophic
Accuracy
ranges
SED library
parameters
errors (%)
values
17.5 ≤ i'AB ≤ 24
CFHTLS SED
4,5,6,10, 11
11.40
0.039
17.5 ≤ i'AB ≤
CFHTLS SED
4,5,6,10, 11
8.30
0.031
21.5
21.5 ≤ i'AB ≤
CFHTLS SED
4,5,6,10, 11
12.70
0.045
22.5
22.5 ≤ i'AB ≤
PEGASE2
11,12,13,14
16.40
0.062
23.5
MOD3
23.5 ≤ i'AB ≤ 24 CWW_KINNEY
14
40
0.037

The results of the CFHTLS_SED library with the best values for 17.5 ≤ i'AB ≤ 24, 17.5
≤ i'AB ≤ 21.5, 21.5 ≤ i'AB ≤ 22.5, 22.5 ≤ i'AB ≤ 23.5, 23.5 ≤ i'AB ≤ 24 were investigated
in terms of catastrophic error rates and accuracy values for 0 < zp < 5, 0 < zp < 0.2,
0 < zp < 0.4, 0.4 ≤ zp ≤ 0.5, 0 < zp ≤ 1.5, 0 < zp ≤ 1.2, 0.2 ≤ zp ≤ 1.5, 0.2 ≤ zp ≤ 1.2, 0.2 ≤
zp ≤ 1, 0.4 ≤ zp ≤ 1.4, 0.4 ≤ zp ≤ 1.2, 0.4 ≤ zp ≤ 1.1, 0.4 ≤ zp ≤ 1, 0.5 ≤ zp ≤ 1, 1.2 ≤ zp ≤
1.5, 1.2 ≤ zp < 5 and 1.5 ≤ zp < 5. The results are shown in Table 6.
Table 6: Catastrophic error rates and accuracy values at the brightness of 17.5 ≤ i'AB ≤ 24,
17.5 ≤ i'AB ≤ 21.5, 21.5 ≤ i'AB ≤ 22.5, 22.5 ≤ i'AB ≤ 23.5 and 23.5 ≤ i'AB ≤ 24 of the ranges of 0 <
zp < 5, 0 < zp < 0.2, 0 < zp < 0.4, 0.4 ≤ zp ≤ 0.5, 0 < zp ≤ 1.5, 0 < zp ≤ 1.2, 0.2 ≤ zp ≤ 1.5, 0.2 ≤ zp
≤ 1.2, 0.2 ≤ zp ≤ 1, 0.4 ≤ zp ≤ 1.4, 0.4 ≤ zp ≤ 1.2, 0.4 ≤ zp ≤ 1, 0.4 ≤ zp ≤ 1, 0.5 ≤ zp ≤ 1, 1.2 ≤ zp ≤
1.5, 1.2 ≤ zp < 5 and 1.5 ≤ zp < 5, Catastrophic error and accuracy values are indicated by η
and z.
17.5 ≤ i'AB ≤ 24
value

zp range
1

0 < zp < 5

piece

η

total

0 < zp < 0.2

η

z
3

0 < zp < 0.4

4 0.4 ≤ zp ≤ 0.5

η

419 95.01
22

0 < zp ≤ 1.5

486 84.82

z

87

0.072

η

57

3.94

η

0 < zp ≤ 1.2

η

η

η

8249 0.045

142 90.50 157

272 97.49 279

15
573

1448

0.07

7

508 0.066

0.099

905

100

5

0.050

31

0.082

6

0.117

14

1.60

40

7.25

4

17.39 23

860 0.030

512 0.051

5209 0.030
5

5207 0.030

8243 0.045
5481 954 10.48 9106
8152 0.045

5194 0.040

5192 0.030

8.72 9023

8236 0.045
7.77 8831

8145 0.045

12

0.092

0

1

49

552

45.45 22

0

10 62.50 16

874

10

0

316 91.07 347

5.74 14731 132 2.48 5324 686

z 13826 0.039

5

23.5 ≤ i'AB ≤ 24
piece value total

159 76.40 208

1040 6.60 14974 155 2.90 5349 787

z 13934 0.039
8 0.2 ≤ zp ≤ 1.2

5210 0.030

1320 8.38 15168 274

z 13848 0.039
7 0.2 ≤ zp ≤ 1.5

piece value total piece value total piece value

1455 9.44 15411 297 5.39 5506 1055 11.35 9298

z 13956 0.039
6

441

0.076

z 1391 0.034
5

21.5 ≤ i'AB ≤ 22.5 22.5 ≤ i'AB ≤ 23.5

1784 11.32 15749 473 8.32 5683 1199 12.69 9448 107 17.40 615

z 13965 0.039
2

17.5 ≤ i'AB ≤ 21.5

0

50

1

0.121
0

0

19 0.072

0

96 15.95 602

10

45.45 22

506 0.066

12

0.092

85 14.76 576

10

45.45 22

491 0.066

12

0.092

91 15.24 597

10

45.45 22

506 0.066

12

0.092

80 14.01 571

10

45.45 22

491 0.066

12

0.092
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17.5 ≤ i'AB ≤ 24
value

zp range
9

0.2 ≤ zp ≤ 1

piece

η

690

total

η

960

η

834

η

727

13

0.4 ≤ zp ≤ 1

η

619

0.5 ≤ zp ≤ 1

η

562

16

17

1.2 ≤ zp < 5

1.5 ≤ zp < 5

86 14.68 586

9

45.00 20

500 0.065

11

0.084

75 13.39 560

9

45

485 0.066

11

0.084

59 11.46 526

7

38.89 18

467 0.066

11

0.084

51 11.06 465

3

21.43 14

414 0.064

11

0.084

47 10.63 442

3

21.43 14

7027 0.043

395 0.062

11

0.084

101 52.60 192

11 42.31 26

0

z

108 0.074

91

15 0.053

0

η

464 79.86

245 71.64 342

22 56.41 39

0

z

117 0.074

97

0.074

17 0.073

0

η

329 97.34

144

96

11 84.62 13

0

0.095

6

0.089

2

0

1.98 4340 428

581

23

92

2

0.130

338

25

199 98.51 202
3

0.100

176 99.4
1

0.010

6.54 8473

5.84 8007

7539 0.044

4254 0.030
243

7.28 8759

7919 0.044

5114 0.030
86

8.18 8941

8121 0.045

5147 0.030

3.57 12237

135 55.56

9

0.128

3.93 13685 100 1.92 5214 468

η

z

12

4.61 14247 110 2.09 5257 554

z 11675 0.038
15 1.2 ≤ zp ≤ 1.5

420 0.064

5.29 14596 115 2.18 5274 638

z 13066 0.038
14

25

8210 0.045

5159 0.030

177

piece value total
4

7563 0.044

5161 0.030

z 13520 0.038

6.39 8079

23.5 ≤ i'AB ≤ 24

56 11.76 476

6.09 14828 137 2.59 5298 731

z 13762 0.039
12 0.4 ≤ zp ≤ 1.1

piece value total piece value total piece value

5147 0.030

z 13868 0.039
11 0.4 ≤ zp ≤ 1.2

21.5 ≤ i'AB ≤ 22.5 22.5 ≤ i'AB ≤ 23.5

4.38 13820 117 2.22 5264 516

z 13130 0.038
10 0.4 ≤ zp ≤ 1.4

17.5 ≤ i'AB ≤ 21.5

5.74 7455

0.074

150

0.157

16

20

0

0

0

The Δz/(1+ zs) graph is shown in Figure 4 as a function of the redshift for all galaxy
types in 0 < zs < 5 and 17.5 ≤ i´AB ≤ 24. Here Δz = zs - zp. The catastrophic error value
(±Δz/(1+zs) > 0.15) is shown with long dashed lines for these graphs.
Figure 4: The relation of Δz/(1+zs) - zs for all galactic types at 0 < zs < 5 and 17.5 ≤ i´AB ≤
24. Δz = zs - zp. The dashed horizontal lines show the catastrophic error value of η = ± 0.15.

4.2. Galaxy Types
Because the results obtained with CFHTLS SED at 17.5 ≤ i'AB ≤ 24 are better, the
results of CFHTLS SED in this brightness range It is divided into galaxy types
(Elliptic, Sbc and Scd, Im, SB (SB2 and SB3).The obtained catastrophic error and
accuracy values are given in Table 7. The dashed lines in the graphs of zp and zs
values obtained in this brightness range in Figure 5 show the indicator value of
catastrophic error (±|Δz|/(1+zs) = 0.15) stated by Ilbert et al (2006). In the Figure,
the values outside the error limit are indicated by hollow circles.
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Table 7: Catastrophic errors and accuracy values for basic galaxy types of CFHTLS SEDs at
17.5 ≤ i'AB ≤ 24.
Catastrophic
Accuracy values
errors
(0.15% (n/N))
Elliptical
4.10
0.030
Sbc Scd
6
0.040
Im
5.30
0.040
SB (SB2 and SB3)
9.20
0.040
Figure 5: Relationship between zp and zs for a) elliptic, b) Sbc and Scd, c) Im and d) SB
(SB2 and SB3) galaxy types of CFHTLS SEDs at 17.5 ≤ i'AB ≤ 24. Catastrophic error rates are
4.10%, 6%, 5.30% and 9.20%, respectively. Accuracy values are 0.030, 0.040, 0.04 and
0.04.

5. Conclusions and Recommendations
It is important to select the same observation filters while analyzing them, in terms
of correctness of the obtained values. According to Table 4 and Table 5, it is seen
that for 0 <z <5, the accuracy value in 17.5 ≤ i'AB ≤ 21.5 is obtained the best values
in terms of catastrophic error from CFHTLS_SED (σΔz/(1+zs) ~ 0.031 and η ~ 8.30%).
Journal of Current Researches on Engineering, Science and Technology, 2018, 4 (1), 69-80.
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The best results (0.030 and 1.92) are obtained in 17.5 ≤ i'AB ≤ 21.5 and 0.4 ≤ zp ≤
1(see Table 6). The catastrophic error rates obtained zp values up to zp ~ 0.4 from
zp to 0.4 are very high. It is seen that the scattering in zp <0.2 is more. The fraction
of catastrophic errors here is also very high. Le Fevre et al. (2005) and Ilbert et al.
(2006) indicate that this is due to the faint galaxies between zs < 0.4 and 1.5 < zp <
3. The source of this scattering is the Balmer cutting and the Lyman-alpha forest.
Moreover, the lack of spectral properties in the ultraviolet makes difficult the
spectroscopic redshift measurement. These effects explain the difference between
the photometric and spectroscopic redshift values at z > 1.5. The observation data
bigger than 10000 Å’is necessary to obtain the reliable redshift value in z > 1.5
(Ilbert et al., 2006). However, now at CFHTLS, observations are made with u*g'r'i'z
'filters at wavelengths of only 3000 Å - 11000 Å. Beyond z>1.2, Because of the
Balmer cutting is shifted to λ > 10000 Å, the limit value of z is 1.2 and the
observations of JHKs between 11470 Å and 23820 Å in z ≥ 1.2 are required. At
CFHTLS, however, no observations with JHKs filter are available at this time.
Photometric redshift values is depend on 4000 Å breakdown in the continuum of
the spectrum, Balmer cutting, Lyman cutting etc, therefore, the range of 0.2 ≤ z ≤
1.2 is suitable for CFHTLS observations explained as stated by Le Fevre et al.
(2005) and Ilbert et al. (2006).
From the point of view of galaxy yypes, the best results are obtained from elliptical
galaxies (σΔz/(1+zs) ~ 0.030 and η ~ 4.10%) as shown in Table 7. For galaxy types,
the best correlation coefficient belongs to elliptical galaxies (r = 0.929) when
looking at Figure 5. The coefficient of zs in the linear fit equation for elliptical
galaxies is 0.953 ± 008. The best value of the linear fit equation between galaxy
types belongs to the elliptical galaxies seen in Figure 5 (a). Here, zp = (0.953 ±
0.008) zs + (0.083 ± 0.014) is obtained. The fact that the coefficient of zs is close to
1 suggests a good relationship between zp and zs. The fact that the error is small
also indicates that the result is good. Therefore, equal or close to 1 of the value of r
is an indication that there is a good correlation between zp and zs. This good
correlation is evidence of the correctness of the zp values determined from our
analyzes.
We can also specify those things as a consequence for the CFHTLS W4: The SED
library to be chosen in order to obtain the best photometric redshift values is
important on the results. When analyzed in order to obtain zp values of equal to or
close to zs, the filter set of observation should be selected. Because the filter set
with the range of different wavelengths and different permeability causes high
scattering.
When the most probable galaxy types obtained from our analyzes were examined,
it was seen that catastrophic error values increased from elliptical galaxies to
starburst (SB) galaxies. The reliability of zp values also depends on the type of
galaxy. This may be due to more observation of elliptical galaxies and therefore
better characterization of them and because their model spectrums can be made
better.
It is understood that the apparent brightness is a key parameter for the
photometric redshift calculations when looked into Table 6. Adding a brightness
limit to the redshift distribution reduces the fraction of catastrophic errors without
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creating any systematic bias. The results of 0.5 ≤ zp ≤ 1 are also good (for 12237
galaxy as 0.038 and 3.57%), but when the galaxy number is taken into account, it is
understood that 0.4 ≤ zp ≤ 1 gives better results. For 0 < zp ≤ 1.2 and 0 < zp ≤ 1.5, the
accuracy values are 0.039 and the catastrophic error values are 8.38 and 9.44%
respectively. With increasing zp, catastrophic error rate increased when accuracy
value remained the same. In 0 < zp < 0.2 and 0 < zp < 0.4, the accuracy values are
0.076 and 0.072 and the catastrophic error values are 95.01% and 84.82%
respectively. It can be said that the detected zp values in zp < 0.4 are not reliable. In
the case of 0.4 ≤ zp ≤ 0.5, the accuracy is 0.034 and the catastrophic error is 3.94%.
It is understood that the zp values started to give good values in this range. The
obtained values of accuracy (0.030) and catastrophic error (1.92%) for 5214
galaxy at 17.5 ≤ i'AB ≤ 21.5 and 0.4 ≤ zp ≤ 1 are the best brightness range and
redshift results.
In summary, in this study which was made for reliable determination of zp
accuracy, the differences (Δz) between obtained zp values by methods used to find
the z values of galaxy in large numbers and available zs redshifts are in negligible
levels.
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